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‘Documento que acredita la existencia y representacidn legal cuando el solicitante sea persona juridica
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Preliminar (IPEA)Y
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(57) Resumen: Se describe una junta para gabinetes de refrigerador del tipo que incluye una porcién tipo fuelle para sellar ¢l 4rea entre un gabinete y la puerta,
extendiéndose asi desde una porcidn base capaz de acoplar una puerta externa y/o una puerta interna del gabinete de refrigerador, en donde la porcion base es
sustancialmente rigida y en donde en un exiremo de ésta, hay un medio hecho de material sustancialmente suave, que se extiende hacia la puerta interna, el material
tiene buenas caracterfsticas flexibles y de recuperacién eldstica cuando se expone a las temperaturas del refrigerador y del congelador, capaz de sellar
adicionalmente, preferiblemente por compresion, el espacio ubicado entre el gabinete y la puerta interna en un 4rea mas interna del gabinete de refrigerador, en

donde ¢l medio de sellado es independiente y libre de dificultades con respecto a la porcién tipo fuelle suave,
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La presente mvenclén se reflere a una Junta para gabinetes

v

| 'de refrlgerador del tlpo que mcluye una porclén tlpo fuelle suave
: para sellar el érea entre un gébmete y una puerta asi como una
r-porcnén base capaz de a;ustar Ia puerta externa y/o la puerta
._'mterna del gabmete de refrlgerador -en donde la cublerta es

deflmda por Ia puerta externa y la puerta mterna se rellena con

1
[
t
!
i

documentos EP 146994 EP 3\19087 y EP 1129319 del Solicrtante

de fa presente Por ejemplo con referenma a lo antertor una

junta conoclda capaz de sellar el érea entre Ia puerta externa 30

..y el gablnete 17 de un refngerador es del tlpo representado en la
_ f|gura A d-e los dlbujos anexos comprenden un extremo de

porcrén de seHado del tipo fuelle suave con una seccion de

expansnén con un perfil magnétnco conectado ‘a una “base

'_proporcionada con’ una pata de aseguramlento que se coloca

: dentro de un receptéculo especnal de Ia puerta interna 31 " El

alslam:ento de calor en este tipo de junta usado actuaimente en

) refngeradores se logra a través del contacto del perfll magnético

1
|
!
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de la junta a lo largo del perimetro entero del gabinete de
refrigerador 17 y a través de la camara tubular, o globo (también
parte del fuelle), con la puerta interna 31 y el gabinete 17.

Sin embargo, especialmente con los congeladores o
refrigeradores combinados qué operan a temperaturas bajas de
0°C, las jur'\'tas conocidas del tipo descrito en la figura A tienen
desventajas serias, puesto que la operacion de los fuelles es
alterada por la pérdida de flexibilidad de su estructura plastica,
PVC normalmente plastificado, debido al aire a presidén baja (que
puede disminuir a aproxéimadamente -25°C) que entra
directamente en contacto con la junta a través del espacio
localizado enire el gabinete y;la puerta interna que, en el area al
lado de la junta, se indica con: 4 en la figura A.

Por otra parte, la posible falta de nivelaciéon de la zona del
gabinete de refrigerador, en la cual la parte magnética de los
sellos de junta puede causar pérdidas de energia y formaciones
de hielo en el caso de que nb haya contacto entre la junta y el
gabinete del mismo. ]

Breve Descripcién de la Invénciéh

Comparando tales sistemas de sellado conocidos, la
presente invencién ofrece méjorar considerablemente la eficacia
termica de la aplicacion refrigerante, mediante la reduccién de su
consumo de energia y de la formaciéon de hielo dentro de ella,
reduciendo drasticamente la transmisién de calor entre la parte

fria exterior e interior que puede ocurrir alrededor del perimetro
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de sellado entero entre la puerta y el gabinete. EIl propdsito de la

invencién también es mantener una funcionalidad ideal del

elemento de sellado principal de la junta, es decir, el fuelle

extensible, permitiendo que opere a temperaturas elevadas

comparadas a las del refrigerador.

Para lograr tales objetivos, asi como otras ventajas que se
describirdn mas adelante, la presente invencién proporciona una
junta para los gabinetes de refrigerador del tipo que incluye una
porcién del tipo fuelle suave para sellar el area entre el gabinete
y la puerta, extendiéndose desde una porcién base capaz de
acoplar la puerta externa y/o la puerta interna del gabinete de
refrigerador, en donde la porcién base es sustancialmente rigida
y en un extremo de ella opuesio a la puerta interna 31, un medio
hecho de material sustancialmente suave se extiende para sellar
el espacio ubicado entre el gabinete y la puerta interna, en donde

el medio de sellado estan independiente y libre de dificultades

con respecto a la porcidn del tipo fuelle suave.

En la junta de acuerdo a la invencidn, la porcion de tipo

fuelle suave, que funciona preferiblemente, pero no

necesariamente, expandida por extractor magnético, permite que

la puerta se cierre para comprimir el medio hecho

sustancialmente de material suave, de tal modo se sella el

espacio ubicado entre el gabinete y la puerta interna.

Para entender mejor las caracteristicas y ventajas de Ia

invencion, - los ejemplos no limitantes de las modalidades
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practicas seran descritos de aqui en adelante con referencia a las

figuras en los dibujos anexos. Se aclara que en estos dibujos fa

junta de la invencién esta, sin limitacién, de tipo magnético y se
muestra en una posicion de operacién trabajando junto con el

gabinete, la puerta externa y la puerta interna del refrigerador.

Breve Descripcion de los Dibujos

Las figura A, segin lo mencionado anteriormente, se aplica

a la técnica anterior.

La figura 1 muestra una vista en seccién transversal de una

junta de acuerdo a la invencion.

Las figuras 2-8 muestran una seccién transversal similar de

un numero correspondiente de las modalidades de [a junta de

acuerdo a la invencioén.
La figura 9 muestra una vista en seccién transversal de una

de acuerdo a la invencién, de una junta

encarnacion

monoexiruida, que se extruye en un material.

Descripcion Detallada de la Invencién

Con referencia a tales dibujos, la junta 10 de la invencién

incluye una porcién de fuelle suave 11, por ejemplo PVC

plastificado o similares, coextruida con una porcién base 12

hecha de, por ejemplo, PVC rigido. La porciéon de fuelle 11 es
preferiblemente de tipo magnético, terminada en la parte superior -
con una hendidura 8 capaz de contener una tira o seccidén hecha

de material magnético. En todas las modalidades descritas

previamente, a excepcién de una de la figura 8, en la porcién de
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fuelle 11 desde la hendidura 8, hay una camara se sellado por
compresioén thbular, o en forma de globo 7 colocada al lado y
hacia la puerta interna 31. En las modalidades (las figuras 1, 2,
3, 4, 5), la porcién base 12 ds; la junta 10 tiene una seccién con
forma de U invertida segin lo_‘;descrito en la Solicitud de Patente
MI2005A000121 del Solicitante en la presente. Tal seccidén es
definida por una seccién horizontal 13 y por un par de secciones
verticales, una de las cuales és operacionalmente externa 16 para
acoplar la puerta externa 30, un extremo de metal de lamina
doblado con una superficie fplana 9, mientras que la otra es
operacionaimente interna 19‘para acoplar la puerta interna 31.
Con este propésito, la seccién 16 termina con una pata 20 usada
para acoplar la superficie plana 9 en la puerta externa 30,
mientras que la seccion 19 termina con una pata 21, desde la cual
una seccion vertical 22 se extiende internamente con un medio de
aseguramiento de cierre por presién 23, por interposicién de un
codo suave 24, con el extremo de la puerta interna 31, por
ejemplo segun lo descrito e_:n los documentos EP 146994 y EP
319087 del Solicitante de la presente.

En la junta 10, el material suave de la porcién 11 se
coextruye con el material rigido de la porcién 12 a lo largo de la
longitud completa de la seccién 16 y finaliza con un reborde 25

que es conveniente para sellar operacionalmente la superficie

- plana 9 de la puerta externa 30 para prevenir la fuga de material

termoaistante, por ejemplo éspuma de poliuretano, en la fase de
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- relleno'ﬁnal de la cublerta de Ia puerta Para tales. prbpé'sitos de

. ‘declr 27 en el medno de aseguramlento 23 y 28'en la pata 21 de la

l
base de Ia junta En !a‘mod\alida-d mostrada-en la figura 6, la

junta 10 tlene una porclén base 12 que consrste sustanclalmente

_‘de una secclén en forma de T en Ia cual una seccnén vertical 32,

-termlvna,con rebordes 33 hechos de- matenal suave

A coextruldovv se extiende hacla Ia puerta interna desde una seccién

:hortzontal 13. '_;Tal‘-‘ estructura consnste de un medio de

”aseguramlentorpara fa puerta mterna 31, que ‘'se hace

especiﬁcamente en la formazde un receptéculo hueco 34 para

alo;ar ia secclén vertlcal 32 y para acoplarla fnrmemente debido a

la acclén de los rebordes suaves 33 que 'se doblan, de tal modo _

se sella flrmemente las paredes del receptéculo hueco 34.

porcaén 11 esté coextruido con el materlal rlgldo de la porclén 12

alo largo de toda la longltud de Ia secc:én 16 y fmaltza con un

: lncluso en tai modahdad en la junta 10 el matenal suave de la

reborde 25 que es convemente para sellar operacnonalmente la

superfwte plana 9 de Ia puerta externa 30 a: modo de prevemr la.

fuga de materlal termoalslante en la. fase de relleno fmal de la
cubferta de la puerta .

En la modahdad mostrada en Ia fngura 7, la ’ju'nta‘10 de

acuerdo a la mvencnén se proporciona con una base rfglda 12,

coextrufda con una porcudn de tipo fuelle suave 11 del tipo

;
.
g
#
|
]
!
i
|
l

descnto en Ias Patentes EP0905464 y PCT/EP02/00668 del
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compresuén e mterferenc:a
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o Solimtante de Ia presente quez se lncorporan por referencna La -

1

?”base riglda es sustanclalmente una seccidn en forma de C que se
‘vpuede extender hacia fuera y buede ajustar la puerta mterna en

’ srstemas de montaje automattzédos

En la modahdad mostraaa en la figura 8, la junta 10 de

i
acuerdo a Ia mvencnén se pmporcmna con una base rfg:da 12,

‘ coextruida con una porclon def tipo fuelle 11 segun lo descrlto en’
fa Patente PCTIEP02/1 0606 del Sohcitante de la presente que es

‘ mcorporada por referencua Es sustancralmente una base riglda

con una secclén Omega hem'bra complementana a una secclén

macho elmllar obtemda en Ia puerta mterna para el ajuste por .

. v E
1

| En la modahdad mostrada en la- figura 9, la ]unta 10 de

aCUerdo ‘a Ia invencaén es simllar estructuralmente ‘a ‘la de la

flgura 6 proporcmnada con un medm de aseguramtento para la

| pUerta mterna 31 hecha eSpeclﬂcamente en la forma de un
' receptéculo hueco 34 para a!ejar la secelén verttcal 32 pero se

logra en la presente por extfusnén en un materlal suave (por lo'- '

)

' tanto monoextruudo), del tspo usado para la porcuén de fuel!e 11
asi se aumenta convementer?ente el espesor de 1a porclén base |

12 para que Ia anterior se pueda obtener suﬂciente rigidez debldo

al’ espesor de gran tamaﬁo en las secciones vertlcales 18 y 6 y en

la seccrén horuzontal 13 v
. l

De acuerdo a Ia presente invencién,'sin' imporfar la’

modalidad especfﬂca !a porclén base riglda 12 en el extremo de

(
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i
?
j
o
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I
i
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la seccién horizontal 13, opuesta operacionalmente a la puerta
interna 31 — se curvea vertical u oblicuamente de acuerdo a una
seccion 6 que sigue sustancialmente el perfil de la puerta infterna,
donde hay un medio 5 hecho de material sustancialmente suave
capaz de sellar el espacio 4 ubicado entre el gabinete 17 y la
puerta interna 31, el medio de sellado es independienie y libre de

limitaciones con respecto a la porcién de tipo fuelle suave 11,

segun lo especificado mejor de aqui en adelante con la

descripcidon de cada modalidad tnica.

En el area en la cual la base rigida 12 se forma de acuerdo

a la seccidon 8, hay un reborde 15 hecho de material suave usado

como un medio de sellado adicional, que se extiende

operacionalmente hacia la puerta interna 31 que ayuda a la

colocacién de la junta u, opcionalmente, a contener la espuma de

poliuretano en caso de que haya pasado a través de la camara

ubicada debajo de ella.

En la modalidad mostrada en la figura 1, el medio de sellado
5 esta coextruido en el material suave con respecto a la seccién 6
de la base 12 y comprende una seccién de extensién 2 de la

seccion rigida 6 donde hay una camara tubular, o en forma de

globo, 3 con una seccidén alargada sustancialmente

complementaria a la del espacio 4 para sellar tal espacio,

deformandose a través de la compresion en el borde del gabinete

17 cuando la puerta, y la puerta interna 31, se cierran. E! medio

de sellado 5 es completado por un elemento de sellado tubular 14



s

o ‘fuelle 11

- giobo

-‘-,.;que se extlende desde ia seccnén 2 hacna ia puerta lnterna

En }a modahdad mostrada en la flgura 2, el medio de sellado

"‘5 diﬂere de Ia modahdad anterior dEbldO a la presencla de un

““ reborde de senado 18 que se exttende operacuonalmente hacla el

[
e
g

En la modaludad mostrada en !a flgura 3, el med|o de sellado

-\5 comprende nuevamente uné cémara tubular o en forma de .-

RITEN
R IEIP .

"";‘j}"‘una“ seccién alargada sustancualmente

».“complementaraa‘ a la del eSpaEm 4 que se sellaré - que en ‘este |
10 : caso se extlende desde un elemento de aseguramlento 35, hecho
" vprefenblemente de un mater:a! rigldo en forma de U, capaz de

acoplarse por interferenc«a en combinacuén con la seccsén 6 de la

!

base rigada en Ia cual se ajusta

En las modahdades en Ias f:guras 1,2, 3, la porcién de tipo

fuelle 11 esté coextruida en uh ladu a lo largo de la pared 16 con
o la porc:én base rigida 12 y e? el otro !ado la que esta colocada

operaclonalmente hacna la!puerta mterna con la» s.e_cc:é_n.'”

horlzontal 13 AR I : _5“"

En la modahdad de Ia figura 4 Ia porcién de tlpo fuel!e 11

esté coextrulda con la porclbn base riglda 12 en un lado a:lo

largo de la pared 16 Y. en el ptro lado la operac:onalmente hac:a

la puerta mter"""vj- con |a secmén vertlcal 6 En tal modahdad el

i medio de sellado 5 comprende nuevamente una cémara tubular 0

|

. en forma de globo 3 con ur’a secc:én alargada sustanc;almente: ”

complementarla a ia del espacno 4 que se sellaré y un reborde de
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25
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sellad' 3 18 que se extlende operaclonalmente hacla ei fuelle 11.

la modahdad mostrada en la. flgura 5, el medto de selfado

5 comprende un elemento de $ellado tubular 14 que se- ‘extiende

desde la seccmn 2 hacna la 'puerta mterna Ia seccuén 2 esta

|
”reduc:da hasta un reborde de sellado extend:do 34 con una

“seccién acanalada formada (convementemente para sellar el

. l

espacro 4 en la posnc:én de qperacnén ‘de. sellado de la puerta

segln o mostrado en la figura

En la modahdad de Ia flgura 6 la porcnén de tipo fuelle 1

esta coextruida con la porclén base riglda 12 en un lado a lo

largo de la pared 16 y en el olfro lado la operacionalmente hacia

i

la puerta mterna en Ia seccuén vertlcal 6 En tal modalidad, el
'medlo de sellado 5 aun comprende una cémara tubutar, o en

| forma de globo 3 con una secclén alargada sustancialmente

complementarla a la del espaclo 4 que se sellard, y un reborde de

- se|lado 18 que se extlende oberamonalmente hacia el fuelle 11,

para entrar en contacto con él en el globo 7, segtn fo mostrado

o en la figura debido a su deformacnén después de. la compresion.

En la modalldad mostrada en la figura 7, la forma del medio
de se!lado 5 es sustanmalmente 51m||ar a la de la modahdad
mostrada en la figura 6, la cémara tubular o'en forma de globo 3
tuene en este caso una seCclén mas grande que la que esta en Ias
otras modalldades mostradas as{ tamblén entra en confacto con
el globo 7 despues de la compresnén de tal modo se sella todo el )

espaclo adyacente sm un reborde 18 segun lo incluido en la
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modalidad de la figura 6. |

‘E’n ia modélidad‘ mostradaﬁ_en la figura 8, el medio de sellado
5 a_ﬁn‘ cémprend_e una camara tfubul_ar, o en forma de globo'; 3 con
una seédién alérgada sustancfia!mente complementaria a la del
espacio 4 que se sellard - Ql“il‘e se logra desde una se.ccién de
exten‘sién“z de la seccion 6 de la base rigida que sigue
susﬁ?ahcialment_“e: el perfil de |a puerta interna.z En este caso, la
secciéﬁ 6_ no esta coextruida c;bn la sgccién 2 pero es recibida por

interferencia mientras que se forma convenientemente de acuerdo

" a una secci6n en forma-de U 6-6' en cuya seccidn 2 se puede

|

ajustar firt‘neme‘nt'e‘ por presiéjn, por ejemplo, pestafias mediante
las cuales se adapté- en ”la fsuperficie. Tal modalidad permite
acoplar el fuél“le 11 con ’elm?edio de sellado 5 que puede tener
difereﬁtgs‘altu‘ras de la secc_i-é;n 2 o diferentes formas del globo 3,

dependiendo de la adaptaciéﬁ de la puerta interna con la cual se

acopla la junta. e

En la modalidad mostrada en la figura 9, la rigidez requerida

es en este caso dada a la séccién 6 de la base 12 asl como al

'r'esto de la ba_se de la misr/ﬁa debido al espesor de la seccion

mono'éx_truidaﬂy no débido_q; las caracteristicas intrinsecas del
mater‘i}al-‘plast‘ico ‘usado. EI ‘?me‘di_o de sellado 5 aun comprende
una camara beular, o en fforma_dé globo, 3 con una seccioén
alargada sustancialmente cogj;nplementaria a la del espacio 4 que
se sel_laré. 'El‘esp_e;sor del giobo 3 puede ser similar al del fuelle

11, por lo tanto los dos elementos de sellado suaves tienen
S ‘ : | ‘
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25

extensa :'n (prefertblemente debido a Ia extraccnén lograda a través

de un pe vfll magnétlco) Ios m¢d|o de sellado que se hacen para

ehmmarw-? todas -,las_,l mte;rﬁerencnas " mutuas, hacnéndplos

'
i

independlentes estructural y funcionalmente, asi- se elimina

sumulténeamente el efecto ‘dé'énfria’mi’ento negativo sobre la

“‘funcmnahdad de la porclon del sello magnétlco provocando asi

v que se pueda obtener con un matenal més econdémico..

Esto se obtlene debldo a que los dos medios de sellado en

cuestién hechos de matenal suave se extlenden desde la misma

base y son capaces de acoplar la puerta y la puerta mterna del.

'gabmete de refngerador sm d;flcultades mutuos d;rectas Es

decn se unen mdependlentermente‘ a-la misma base rigida, y

deflmtlvamente no entre sf

Con este fm el reborde de sellado 18 mostrado en las’
modahdades de las flguras 4 y 6, aunque su posicion de

; operacnén es opuesta al globo 7 de -los'fuelles es indep'endiente -

H
¢
1

del anterlor debldo a que sus estructuras suaves estan libres de

dlflcultades mutuas

Por Io tanto los dos’ elementos de sellado suaves operan y
se mueven mdependlentemente entre si, de tal modo se asegura
un sel!o perfecto en el gabmete bajo una carga dlferente y por-lo
tanto baw condlcsones de ubicac;én en las cuales ‘opera la puerta
del refrigerador al usar el refhgerador de la misma, m|entras que
la porcrén base en comun cc;)ntinua permmendo una mstalaclén

fécll de la junta en la puerta de refrlgerador
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Ademés, tal porcnon de base rigida de la junta que separa
los dos medsos de sellado mdependlentes suaves, trabaja como
una barrera térmica debldo a fque mejora el alslamlento de tal
modo hace |a transmisu&n de calor mas diffcil de una zona a otra.

Si el materlal de Ia base de junta es rigido en el sitio en
forma de T tal seccnén de separacnon no sufrnra mecamcamente
mngun efecto de enfrnamlento progresivo entre el interior y el
extenor. A‘de tal modo_se ehmma,cualqmer otra posibilidad de
intgrferencia‘e‘ntre Ibs dos medjios de sellado.

‘De'AacI:uerdo“ a la pres_er?te invencion, los medios hechos
su“sténcialm;énte de” materi,:—xlfj suave, que sellan el espacio
Iocal‘i‘zad.o e‘nfre‘ el gabinet‘é y la puerta interna, mantienen buenas
caracteristlcas flexubles y de recuperac;én elastica mcluso cuando
las temperaturas ‘son mfenpres- a 0°C, asi se sella, por
compresmn, un ‘érea mas i‘nter.éna del refrigerador con respecto a
en Ia cual se ublca la porcién de tipo fuelle suave.

EI medlo de sellado 5, :o por lo menos su porcién 3, se
puede hacer de un material dlferente del de la porcién de tipo
fuelle suave 11, .material del medio 5 tiene caracte‘risticas
ﬂexrbles que permitan la torsnén facil y buenas caracterishcas de
recuperacuon elastica a temperaturas bajas usadas comdnmente
con los refngeradores y congeladores seleccionados entre los

que tienen una temperatura de’ transicion vitrea (T,) mas baja que

la temperatura de operacnén mimma del refrigerador.

En la mayoria de laq aplicaciones criticas, es decir

%
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o tipo fuelle suave o .' i
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_‘.1]. ‘ La junta para gabm@tes de refngerador del tipo que

‘mcluye una porcién de tnpo fu;el(e para sellar el area entre un

gabinete y una puerta de1 mnsmo se exttende desde una: porc:én

“ base capaz de acoplar una puerta externa ylo una puerta mterna del

';. gabmete de refrlgerador caractenzada porque la pOl’CIén base es

%

_‘,“sustanmalmente riglda y porquq en el extremo de ésta que hace |

frente a Ia puerta mterna,, _gm hecho de materlal
_- ‘sustanclalmente suave se extiende para sellar el espacio ublcadc
‘ ;entre el gabmete y la puerta mterna el medlo de sellado que es

mdependiente y llbre de d:flcultades con respecto a la POFC'éﬂ de

|

2 La Junta de acuerdo a la relvindlcactén 1, en donde la

. seccnén de la porc;én riguda base mcluye una seccién horlzontal y, en

el extremo de la secclén horlzontal enfrenta operacronalmente a Ia

puerta mterna ae curvea vertlcai u obhcuamente de acuerdo a una -

: seccxén rigida que mgue sus‘tancualmente el perfil de la puerta

mterna hacla el espamo por Io cual el medlo se extlende desde la

: 1
seccnén SoloEy o i
‘ ]

(

‘3“ La Junta de acuerdo; a la relvmdlcacnon 2, en donde desde' |

la secclon el medlo se extlende por mterposncnén de una seccron se

l

coextruye en el matenal suave extendlendo la seccrén rfglda
r

4 La junta de acuerdo a Ia renvmdlcamén 1, en donde el
e i

medlo comprende una cémara tubular o en forma de globo con una
kst

;

:

i

{
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secc;én alargada sustanma|mente complementarla a la del espacm
para‘sellar tal-espaclo deforméndpse a través de la compresion en el

borde 'del“ ‘gabinete cuan‘do- Qa puerta, y la  puerta interna
gorrespondiente se cierran. . ('

5 B, La junta de acuerdo”iai la reivindicacién' 3, en donde el

Y

medio comprende ia seccién que se reduce a un reborde de sellado
i

g
extendldo con una seccnén acanalada formada convenlentemente-

N ST T T e e

‘ para sellar el. espaclo deforméndose a través de Ia comprestén en

el borde del gabmete cuando la puert_a, y la puerta‘ interna

10 ‘correspondlente se cnerran !
Lo l

6; . La junta de acuerdo a la relvmd:caclon 2, en donde el

medlo se extlende desde un medlo de aseguramiento que tiene una ﬁ»f/%

|

forma de U capaz de acoplarse por interferencta en combinacién con’
la secclén de la base rfgida sobrq-:- la cual se ajusta. )

15 | 7. La junta de acuerdo a la rewind:cacnén 3, en donde, el
m_qg_lg comprende Ia seccién capaz de aCOpIarse pcr mterferencnag((/(

con la secmén rigtda formada de acuerdo a una seccmn en forma de-

i

U en cuya seccnén puede ajustarl flrmemente por presnén

‘8. La Junta de acuerdo a la renvmdncaclén 1, caracterizada

2 porque esté hecha en un mate;enal ‘suave, del tipo usado para la
ok l

porcién. de: fuelle aumentando convementemente el espesor de Ia

porcuén base para que Ia anterlo'r pueda fograr una rlgldez suflclente

9.'_ La junta de acuerdd a la retvmdtcacxén 1, en donde el

med:o'comprende un reborde de sellado que se extnenc{g_
=Xtienc

25 operacmnalmente hama el fuell

_wwm




3 1‘ HEREE A - 10:, , La junta de acuerdo a Ia relvmdlcaclon 3, en donde el

a
|

i L .medxo comprende un elemento d‘e sellado tubular que se extiende
N ‘ desde Ia secmén hacla Ia puerta mterna |

j e 11 La junta de acuerdo a la rewmdmamén 2, en donde en el
| 5 ”érea en Ia cual Ia base rigtda se forma de acuerdo a la seccién, se K{
' .7

proporcrona un reborde suave como un sello adlclonal gque se /

l

extlende operaclonalmente hacua ia puerta interna

' 12 ‘La Junta de acuerdo 'a la: relvmdlcamén 2, en donde Ila
: porclén suave de fuelle-tlpo esté coextruida con la porcrén rigida

baja en un lado y, ‘en el ctro ladd se coloca operacnonalmente hacla
. i .

L la puerta mterna con la secmén horlzontal
o g

| 13 La Junta de acuerdo a la relvmdlcamén 2 en: donde las

; porclén de tlpo fuelle suave esté coextruida con la porcrén rfgtda

base en un Iado Y en el otro lado se coloca operaclonalmente hacia
5 la puerta mterna con la secclén Vertlcal |
; 14 La junta de acuerdo ala rewmdlcacnén 1,.en donde el
| med:o de sellado se hace por )Io menos en parte de un matenal-
l ’ R dlferente del de la porc:én de tllpo fue!le suave, seleccionado entre' Mfi
EN ) los que trenen una Tg més ba}a que la temperatura de operacmn -

¢

g 20 mimma del refrlgerador e , .

1

15»_.]?-.:; La junta de acuerdo a la. reivmducaclén 4, en donde la

cémara ,tubular. o en forma de globo se hace de un matenal b_j

| dlferente del de la porclén de tfpo fuelle suave, selecclonado entre

los que ff,’enen una Tg més baja que. la temperatura de operamén

mimma del refngerador
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RESUMEN

Se describe una junta para gabinetes de refrigerador del
tipo gue incluye una porcién tipo fuelle para sellar el area entre
un gabinete y la puerta, extendiéndose asi desde una porcidn

base capaz de acoplar una puerta externa y/o una puerta interna

del gabinete de refrigerador, en donde la porcién base es

sustancialmente rigida y en donde en un extremo de ésta, hay un
medio hecho de material sustancialmente suave, que se extiende
hacia la puerta interna, el material tiene buenas caracteristicas
las

flexibles y de recuperacién elastica cuando se expone a

temperaturas del refrigerador y del congelador, capaz de sellar

adicionalmente, preferiblemente por compresién, el espacio

ubicado entre el gabinete y la puerta interna en un area mas
interna del gabinete de refrigerador, en donde el medio de sellado

es independiente y libre de dificultades con respecto a la porcidn

tipo fuelle suave.
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DOUBLE-SEAL GASKET FOR REFRIGERATOR CABINETS WITH HIGH
HEAT INSULATION PROPERTIES
Field of the invention
The present invention relates to a gasket for refrigerator cabinets of the type
including a soft bellows-type portion for sealing the area between a cabinet
and a door, as well as a base portion able io fit the outer door and/or inner
door of the refrigerator cabinet, wherein the shell is defined by the outer door
and inner door filled with thermal-insulation material.
Prior art
Gaskets of such kind are, for instance, described in EP 146994, EP 319087
and EP 1129319 of the Applicant hereof. For instance, with reference to the
latter, a known gasket able to seal the area between the outer door 30 and
the cabinet 17 of a refrigerator is of the type represented in fig. A of the
attached drawings, comprising a soft bellows-type sealing portion ending with
an expanding section with a magnetic profile connected to a base provided
with a securing foot which is placed inside a special socket of the inner door
31. The heat insulation in this type of gasket, currently used in refrigerators,
is achieved both through the_contact of the magnetic profile of the gasket
along the whole perimeter of the refrigerator cabinet 17 and through the
tubular chamber, or balloon (also part of the bellows), with the inner door 31
and cabinet 17.
However, especially with combined freezers or refrigerators which operate at
temperatures lower than 0 °C, known gaskets of the type described in fig. A
have serious drawbacks inasmuch as the operation of the bellows.is aftered
by the loss of flexibility of its plastic structure, normally plasticized PVC, due
to the air at low pressure (which may drop to about —25°C) which comes
directly into contact with the gasket through the space located between said
cabinet and the inner door which, in the area next to the gasket, is indicated
with 4 in fig. A.
Moreover, the possible non-levelness of the refrigerator cabinet zone in
which the magnetic part of the gasket seals can cause losses of energy and
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formations of ice in case there is no contact between the gasket and the
cabinet thereof.
Summary of the invention
Compared to such known sealing systems, the present invention intends to
considerably improve the thermal efficiency of the refrigerating appliance, by
reducing its consumption of energy and the formation of ice inside of it, by
drastically reducing the heat transmission between the outside and the inside
cold part which may occur around the entire sealing perimeter between the
door and the cabinet. The purpose of the invention is also to maintain an
ideal functionality of the main sealing element of the gasket, i.e. the
extendible bellows, allowing it to operate at higher temperatures compared to
those of the refrigerator.
In order to achieve such aims, as well as other advantages which will be
described in the following, the present invention provides a gasket for
refrigerator cabinets of the type including a soft bellows-type portion for
sealing the area between the cabinet and the door, extending from a base
portion able to match the outer door and/or inner door of the refrigerator
cabinet, wherein said base portion is substantially rigid and at one end of it
which faces the said inner door 31 a means made of substantially soft
material extends to seal the space located between said cabinet and inner
door, wherein said sealing means is independent and free from constraints
with respect to said soft bellows-type portion.
In the gasket according to the invention, said soft bellows-type portion, which
functions preferably, but not necessarily, in expansion by magnetic pull,
allows the door to close so as to compress said means substantially made of
soft material, thereby sealing the space located between said cabinet and
inner door.
in order to beiter understand the features and advantages of the invention,
non limiting examples of practical embodiments will be described hereinafter
with reference to the figures in the attached drawings. It is clarified that in
these drawings the gasket of the invention is, non-limitatively, of the magnetic
type and is shown in an operating position working together with the cabinet,

S
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the outer door and the inner door of the refrigerator.

Brief description of the drawings

Fig. A, as mentioned above, applies to the prior art.

Fig. 1 shows a cross section view of a gasket according to the invention.
Figures 2 ~ 8 show a similar cross section of a corresponding number of
embodiments of the gasket according to the invention.

Fig. 9 shows a cross section view of an embodiment according to the
invention, of a monoextruded gasket, that is extruded in one material.
Detailed description of the invention

With reference to such drawings, the gasket 10 of the invention includes a
soft bellows portion 11, e.g. plasticized PVC or the like, coextruded with a
base portion 12 made from, for instance, rigid PVC. The bellows portion 11 is
preferably of the magnetic type, ending at the top with a recess 8 able to
contain a strip or section made of magnetic material. In all the previously
described embodiments, with the exception of the one in fig. 8, in said
bellows portion 11 from said recess 8, there is a tubular, or balloon 7,
compression sealing chamber placed beside and towards the inner door 31.
In the embodiments (figures 1, 2, 3, 4, 5), said base portion 12 of the gasket
10 has U-inverted shaped section as described in Patent application
MI2005A000121 of the Applicant hereof. Such section is defined by a
horizontal section 13 and a couple of vertical sections, one of which is
operationally external 16 for matching the outer door 30, a folded sheet
metal ending with a plane surface 9, whereas the other is operationally
internal 19 for matching the inner door 31. To this purpose, said section 16
ends with one foot 20 used for matching the plane surface 9 on the outer
door 30, whereas said section 19 ends with one foot 21, from which a vertical
section 22 extends inwardly with a securing snap-lock means 23, by
interposition of a soft elbow 24, with the end of the inner door 31, e.g. as
described in EP 146994 and EP 319087 of the Applicant hereof.

In the gasket 10 the soft material of portion 11 is coextruded with the rigid
material of portion 12 along the entire length of the section 16 and ends with
a lip 25 which is suitable for operationally sealing the plane surface 9 of the
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outer door 30 so as to preyent leaking of thermal-insulation material, for
instance polyurethane foam, in the final filling phase of the door shell. For
such sealing purposes, additional soft coextruded lips are required, i.e. 27 on
said securing means 23 and 28 on the said foot 21 of the base of the gasket.
In the embodiment shown in fig. 6, the gasket 10 has a base portion 12
substantially consisting of a T section in which a vertical section 32, ending
with lips 33 made from coextruded soft material, extends towards the inner
door from a horizontal section 13. Such structure consists of a securing
means for the inner door 31, which is specifically made in the shape of a
hollow socket 34 to house the vertical section 32 and to firmly match it due to
the action of the soft lips 33 which bend, thereby firmly sealing the walls of
said hollow socket 34. Even in such embodiment, in the gasket 10, the soft
material of portion 11 is coextruded with the rigid material of portion 12 along
the entire length of the section 16 and ends with a lip 25 Which is suitable for
operationally sealing the plane surface 9 of the outer door 30 so as to
prevent leaking of thermal-insulation material in the final filing phase of the
door shell.

In the embodiment shown in fig. 7, the gasket 10 according to the invention
is provided with a rigid base 12, coextruded with a soft bellows-type portion
11 of the type described in patents EP0905464 and PCT/EP02/00668 of the
Applicant hereof, which are incorporated by reference. The rigid base is
substantially a C-section which can be splayed out and is able to fit the inner
door in automated assembly systems.

In the embodiment shown in fig. 8, the gasket 10 according to the invention is
provided with a rigid base 12, coextruded with a soft bellows-type portion 11
as described in patent PCT/EP02/10606 of the Applicant hereof, which is
incorporated by reference. It is substantially a rigid base with a female
Omega section complementary to a similar male section obtained on the
inner door for compression and interference fit.

In the embodiment shown in fig. 9, the gasket 10 according to the invention is
structurally similar to the one in fig. 6, provided with a securing means for the
inner door 31 specifically made in the shape of a hollow socket 34 to house
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W the vertical section 32, but achieved here by extrusion in one soft material
‘ \ (hence monoextruded), of the type used for the bellows portion 11, thus
‘ \ suitably increasing the thickness of the base portion 12 so that the latter can
| ‘ | obtain enough stiffness due to the oversized thickness both on the vertical
| ' 5 sections16and 6 and on the horizontal section 13.
According to the present invention, regardless of the specific embodiment,
said rigid base portion 12 — at the end of the horizontal section 13,
operationally facing said inner door 31 — curves vertically or obliquely
according to a section 6 which substantially follows the inner door profile,
where there is a means 5 made of substantially soft material capable of
sealing the space 4 located between said cabinet 17 and inner door 31, said
sealing means being independent and free from constraints with respect to
said soft bellows-type portion 11, as better specified hereinafter with the
description of each single embodiment.
In the area in which the rigid base 12 is shaped according to said section 6,
there is a lip 15 made of soft material used as an additional sealing means,
which operationally extends toward the inner door 31 helping the positioning
of the gasket or, optionally, to contain the polyurethane foam in case it has
passed through the chamber located below it.
In the embodiment shown in fig. 1, the sealing means 5 is coextruded in soft
material with respect to said section 6 of said base 12 and comprises an
extending section 2 of said rigid section 6 where there is a tubular chamber,
or balloon, 3 with a lengthened section substantially complementary to that of
the said space 4 s0 as to seal such space, by deforming through squashing
on the edge of the cabinet 17 when the door, and inner door 31, is closed.
The sealing means 5 is completed by a tubular sealing element 14 which
extends from said section 2 towards the inner door.
In the embodiment shown in fig. 2, the sealing means 5 diffars from the
previous embodiment due to the presence of a sealing lip 18 which
operationally extends towards the bellows 11, |
In the embodiment shown in fig. 3, the sealing means 5 again comprises a
tubular chamber, or balloon, 3 with a lengthened section substantially
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complementary to that of the said space 4 to be sealed — which in this case
extends from a securing element 35, preferably made of a U shaped rigid
material, capable of mating by interference in conjunction with said section 6
of the rigid base onto which it is fitted.

In the embodiments in figures 1, 2, 3, the soft bellows-type portion 11 is
coextruded on one side along the wall 16 with the rigid base portion 12 and
on the other side, the one operationally placed towards the inner door, with
the horizontal section 13.

In the embodiment in fig. 4, the soft bellows-type portion 11 is coextruded
with the rigid base portion 12 on one side along the wall 16 and on the other
side, the one operationally towards the inner door, with said vertical section
6. In such embodiment, the sealing means 5 again comprises a tubular
chamber, or balloon, 3 with a lengthened section substantially
complementary to that of the said space 4 to be sealed, and a sealing lip 18
which operationally extends towards the bellows 11.

In the embodiment shown in fig. 5, the sealing means 5 comprises a tubular
sealing element 14 which extends from section 2 towards the inner door, said
section 2 being reduced to an exiended sealing lip 34 with a corrugated
section, suitably shaped for sealing the space 4 in the sealing operating
position of the door, as shown in the figure.

In the embodiment in fig. 6, the soft bellows-type portion 11 is coextruded
with the rigid base portion 12 on one side along the wall 16 and on the other
side, the one operationally towards the inner door, at said vertical section 6.
In such embodiment, the sealing means 5 still comprises a tubular chamber,
or balloon, 3 with a lengthened section substantially complementary to that of
the said space 4 to be sealed, and a sealing lip 18 which operationally
extends towards the bellows 11, so as to come into contact with it at the
balloon 7, as shownjn the figure, due to its deformation after compression.

In the -embodiment shown in fig. 7, the shape of the sealing means 5 is
substantially similar to that of the embodiment shown in fig. 6, said tubular
chamber, or balloon, 3 having in this case a larger section than the one in the
other embodiments shown, thus coming into contact with the balloon 7 as
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well, after compression, thereby sealing the entire adjacent space, without a
lip 18 as included in the embodiment of fig. 6.

In the embodiment shown in fig. 8, the sealing means 5 still comprises a
tubular chamber, or balloon, 3 with a lengthened section substantially
complementary to that of the said space 4 to be sealed — which reaches out
from an extending section 2 of section 6 of the rigid base which substantially
follows the profile of the inner door. In this case, said section 6 is not
coextruded with section 2 but receives it by interference as it is suitably
shaped according to a U-section 6-6" in which section 2 can be firmly fitted by
pressing due to, for instance, ribs whereby it is conformed at the surface.
Such embodiment makes it possible to match the bellows 11 with a sealing

means 5 which may have different heights of section 2 or different forms of
the balloon 3, depending on the conformation of the inner door with which the

gasket is matched.

In the embodiment shown in fig. 9, the stiffness required is in this case given
to section 6 of the base 12 as well as to the rest of the base thereof because
of the thickening of the monoextruded section and not because of the

intrinsic features of the plastic material used. The sealing means 5 still

comprises a tubular chamber, or balloon, 3 with a lengthened section
substantially complementary to that of the said space 4 to be sealed. The
thickness of the balloon 3 can be similar to that of the bellows 11, hence such
two soft sealing elements have flexibility features, whereas the thickened

base 12, including the vertical section 6, also has stiffness features although
in a monoextruded section.

In another embodiment, said stiffness features can be given to said base 12
with any equivalent means.

In further embodiments, the various tubular elements or balloons such as 14

can also be made from an expandable material or from internally coextruded

foamed material, so as to allow spring back and flexibility features to optimize

the sealing.

In further embodiments, said soft section 2 or rigid section 6 can have

different heights, depending on the side of the inner door they need to match.
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The said balloon 3 can also have different forms depending on the side of the
inner door it will match; furthermore, it can be welded or fixed to the rest of
the gasket with different techniques.

By combining the above-mentioned, or equivalent, elements it is possible to
obtain numerous other embodiments by combining the elements in a different
way, provided that the fundamental structural feature is maintained according
to the present invention, that is having two sealing means made of soft
material, hence deformable, supported by the same rigid base, one of which -
the sealing means 5 - works by compression at low temperatures in a more
internal area of the refrigerator and the other - the extendible bellows 11 -
works by extension (preferably due to the pull achieved through a magnetic
profile), said sealing means being made so as to eliminate all mutual
interferences, making them structurally and functionally independent, thus
simultaneously eliminating the negative cooling effect on the functionality of
the portion of magnetic seal, which can thus be obtained with more
inexpensive material.

This is obtained because the two sealing means at issue, made of soft

_ material, extend from the same base and are capable of matching the door

and inner door of the refrigerator cabinet without direct mutual constraints. In
other words, they are independently bound to the same rigid base, and
definitely not between each other.

To this end, the sealing lip 18 shown in the embodiments in figures 4 and 6,
although its operating position is against the balloon 7 of the bellows, is
independent from the latter because their soft structures are free from
mutual constraints.

Therefore, the two soft sealing elements operate and move independently
from each other, thereby ensuring a perfect seal on the cabinet under
different loading, and hence, positioning conditions in which the refrigerator
door operates when using the refrigerator thereof, whereas the base portion
in common continues to allow an easy installation of the gasket on the
refrigerator door.
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| Furthermore, such portion of rigid base of the gasket which separates the two
‘ | soft independent Sealing means works as a thermal barrier because it
‘ L improves the insulation, thereby making the heat transmission more difficult
| from one zone to another.

| ‘ 5 If the material of the gasket base is rigid at room T, such separating section
| will not mechanically suffer from any progressive cooling effects between the
} inside and the outside, thereby eliminating any further possibility of
l | interference between the two sealing means.

| According to the present invention, said means substantially made of soft
\} X ‘ 10 material, which seals the space located between said cabinet and the inner
’\ door, maintains good flexible and spring back features even when
‘ | temperatures are lower than 0°C, thus sealing, by compression, a more
il internal area of the refrigerator with respect to that in which the soft bellows-
- type portion is located.

‘ ' 15  Said sealing means 5, or at least its portion 3, can be made from material
| | different from that of said soft bellows-type portion 11, said material of said
\ means 5 having flexible features which allow for easy twisting and good

- spring back features at the low temperatures commonly used with
| refrigerators and freezers, selected among those having a glass transition
: 20 temperature (Tg) lower than the minimum operating temperature of the
l refrigerator.
|
|

In most critical applications, i.e. freezers, the sealing means 5 according to
i \ the invention advantageously consists of a material with suitable elastic

properties at low temperatures. To improve its spring back features, foamed
25 material inside the balloon 3 may also be considered.

| ‘ The choice of the most suitable material, capable of maintaining the flexibility
' ‘ features under normal operating condifions, can be made by using the
\ { criterion of the glass transition temperature (Tg) of the material thereof, which
\ must always be lower than the minimum operating T of the refrigerator (Tf).
‘ ‘ 30 The greater the ?T, the better the elastic performance of the gasket.
| Preferably, the difference between the Tg and Tf shall be higher than 20°C.
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Hence the gasket can be achieved by monoextrusion with material suitable
for operating at low temperatures, i.e. SEBS or PU, or by coextrusion of two,
three or more materials, i.e. PVG and PP for the extendible bellows and the
base, and more expensive materials, i.e. PU and SEBS, for the inner sealing
means. The choice will be made according to the cost of each single
material as well as the conditions of use.
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Claims

1) Gasket (10) for refrigerator cabinets of the type including a soft bellows-

2)

3)

4)

5)

6)

type portion (11) for sealing the area between a cabinet (17) and a door
thereof, extending from a base portion (12) able to match an outer door
(30) and/or an inner door (31) of the refrigerator cabinet, characterised in
that said base portion (12) is substantially rigid and that at the end of it
which faces the said inner door (31) a means (5) made of substantially
soft material extends to seal the space (4) located between said cabinet
(17) and inner door (31), said sealing means (5) being independent and
free from constraints with respect to said soft bellows-type portion (11).
Gasket according to claim 1, wherein the section of said base rigid portion
(12) includes a horizontal section (13) and, at the end of the horizontal
section (13) operationally facing said inner door (31), curves vertically or
obliquely according to a rigid section (6 ) which substantially follows the
profile of said inner door (31) towards said space (4), whereby said
means (5) extends from section (6).

Gasket according to claim 2 wherein, from said section (6), the said
means (5) extends by interposition of a section (2), coextruded in soft
material, extending said rigid section (6).

Gasket according o claim 1 wherein said means (5) comprises a tubular
chamber, or balloon, (3) with a lengthened section substantially
complementary to that of the said space (4) so as to seal such space by
deforming through squashing on the edge of the cabinet (17) when the
door, and corresponding inner door (31), is closed.

Gasket according to claim 3 wherein said means (5) comprises said
section (2) which is reduced to an exiended sealing lip (34) with a
corrugated section, suitably shaped for sealing the space 4, by deforming,
through squashing, on the edge of the cabinet (17) when the door, and
corresponding inner door (31), is closed.

Gasket according to claim 2, wherein said means (5) extends from a
securing means (35) having a U shape, capable of mating by interference

?j
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12

in conjunction with said section (6) of the rigid base (12) onto which it is
fitted.

7) Gasket according to claim 3 wherein, said means (5) comprises said
section (2) capable of mating by interference with said rigid section (6)
shaped according to a U-section (6-6") in which section (2) can be firmly
fitted by pressing.

8) Gasket according to claim 1 characterized in that it is made in one soft
material, of the type used for the bellows portion (11), by suitably
increasing the thickness of the base portion (12) so that the latter can
achieve enough stiffness.

8) Gasket according to claim 1 wherein said means (5) comprises a sealing
lip (18) which operationally extends towards the bellows (11).

10) Gasket according to claim 3, wherein said means (5) comprises a tubular
sealing element (14) which extends from section (2) towards the inner
door (31).

11) Gasket according to claim 2, wherein in the area in which the rigid base
(12) is shaped according to said section (6), a soft lip (15) is provided as
an additional sealing which operationally extends towards the inner door
(81).

12) Gasket according to claim 2, wherein said soft bellows-type portion (11)
is coextruded with the base rigid portion (12) on one side and, on the
other side, the one operationally placed towards the inner door (31), with
the horizontal section (13).

13) Gasket according to claim 2, wherein said soft bellows-type portion (11)
is coextruded with the base rigid portion (12) on one side and, on the
other side, the one operationally placed towards the inner door (31), with
the verical section (6).

14) Gasket according to claim 1; wherein said sealing means 5 is at least
partly made from a material different from that of said soft bellows-type
portion (11), selected among those having a Tg lower than the minimum
operating temperature of the refrigerator.



PCT/EP2006/060876

WO 2006/100220

1/10




TOL

: PCT/EP2006/060876

WO 2006/100220 -




e

Uil

PCT/EP2006/060876

WO 2006/100220

3/10

(AL |

-4

0




PCT/EP2006/060876

FIG. 3

AT 7 77 i G ),




i) F: |

PCT/EP2006/060876
-
™
—
=

4

/)
A A A A A

Z

D

m TZ 777/ 777977/ /7 )
g Lz K¥
¢ T & 0T
_ = HHL\\
=)V @l )
1L oo © 7
P e
5




i

,&’;u

PCT/EP2006/060876

WO 2006/100220

6/10

S "OId

v

Z. .

L 7. 7 7 7z 7 7




~ PCT/EP2006/060876

WO 20067100220

06

9 "DId

NSSFTIESS




X o
m L O
:
2 | .
B N H .
222728773 SN
TR 777777777 ~
g777777 \
=7 \1\!!0 G
00\ N
- /77 7L
5 z .ﬁ\ | 07
.\. N TT

WO 2006/100220




Ir

PCT/EP2006/060876

WO 2006/100220

9/10




6 D14

3
/
C
] | Om”\(

PCT/EP2006/060876

10710
Q v
oM
/\ ™~ |
N
\.—l
o
R0
iy
—i
-
O
v
\o
i

N
Y




.-

=
!

e P
g

[ PCT/EP2006/060876

A, CLASSIFICATION OF SUBJECT MATTER

INV. F25D23/08

\

|

v

|

\‘ According o International Patent Classification (IPG) orto both national classification and IPC
b B, FIELDS SEARCHED
|

|

|

\

|

documentation searched

Minlmum
F25D EO06B B60J

(classificalion system followed by classification symbols)

i | Documentation searched other than minimum documentation to the extent thal such decuments are included In the fields searched
\ |

‘ ‘ Electronlc data base consuited durlng the Intemaltional search (name of data base and, where praclical, search lerms used)

EPO-Internal, PAJ

V. €. DOCUMENTS CONSIDERED TO BE RELEVANT

b Q Category* | Chatlon of document, with Indication, where appropriate, of the relevant passages Felsvant to claim No.
1 Tl JP 50 107556 A (UNKNOWN) 1,2,4,8
/- 25 August 1975 (1975~08-25)
1 1 Y figure 2 12,13
o ix PATENT ABSTRACTS OF JAPAN 1,4,14
- vol. 2003, no. 12,
(. 5 December 2003 (2003-12~05)
(V- & JP 2004 132684 A (TOKAI KOGYO CO LTD;
. SANYO SHOWA PANEL SYSTEM CO LTD),
LI/ 30 April 2004 (2004~04-30)
oy abstract; figures 1,2,9,10 12,13
i Ix US 5 117 587 A (DOAN ET AL) 1,14
| 2 June 1992 (1992-06-02)
2\ Y column 6, line 6 — Tine 23 8,15
. } ‘ . .
| /=
‘A__{ ‘
il

A - m Further documents are listed In the continuation of Box C.
: |

E(:l See palent family annex.
! \‘ | [~ Specal categories of cited documenis :

1 *A* document defining the general state of the ant which Is not
i considered 10 be of panicular relevance

‘ *E* garliar document but published on or aflerthe international
‘ ‘ filing date

‘ [] *L* docyment which tmay throw doubts on priotity claim(s) or
| which Is clled to estahlish the publication date of ancther
citation or other special reason (as speciied)

*O* docurment refetring to an oral disclosure, use, exhibition or
other means

*F* document published prior fo the International filing date but
later than the priority date claimed

.3

*T* later document published after the Intemational filing date
or priorily date and niot in confiic! with the application but
cited to understand the principle or theory underlylng the
invention

*X* document of pariieular relevance; the claimed invention
cannot be considered novel or cannot ba considered to
involve an Inventive step when the document Is taken alone

*Y* documsnt of particular relevancs; the claimed Inventlon
cannot be considered to involve an Inventive step when the
document Is combined with one or more other such docu-—
me"rlns. ag.uch comblnation bsing obvlous to & person sidiled

e

*&" document member of the same patent family

! Date of the actual completion of the inlemational search

th 13 July 2006

Name and maliing address of the 1ISA/

Date of malling of the intemational search report

20/07/2006

i European Patent Office, P.B, 5818 Palentizan 2
i NL - 2280 HV

Rijswik
: Tal (+31-70) 340-2040, Tx. 31 651 epo nl,
il Fax {+31-70) 340-3016

| ?\’nm FCT/SA/210 (secand sheat) (Aprl 2005)

Authorized officer

Weiand, T




D

|
e xRN A | peT/EP2006/060876

[II" | iContinuation).  DOGUMENTS GONSIDERED TO BE RELEVANT

fw “mmmr mmmmmmmmmmmmmmmmmmMMMMmmmms‘;" | Releventto cialm No.

’ Iy | FR65396E (COMPAGNIE FRANCAISE } 8 -

s : | THOMSON~HOUSTON) = L

qtr (1~ | 9 February 1956 (1956—02~09) S

{ . . figures ?* : ‘ E

M 1x | PATENT ABSTRACTS oF JAPAN N 1,4

[ TAE 1 wvol. 1998, no. 14, : S

8 || EEU T N} December 1998 (1998~12—31)
i1 | & JP 10 259983 A (HITACHI LTD),

qme 1) oo o129 September 1998 (1998—09~29)

G 1Yo ] abstract; figures 35

A | USB5533 311 A (TIRRELL ET AL) 5 ﬂ | B Y
9 July 1996 (1996-07-09) | :
abstract; figures 14 15

-n---—n‘-

A | US 20963758 A (HERMAN EUGENE T) - 1o
~ 13 December 1960 (1960-12-13) | -
column 1 1ine 61 - coTumn 2, line’ﬁ o '

, .

15

Form FOTASAZ210 (confinustion of second shest) (Aprl 2008) ' —




&:hl

Information on patent famlly members

PCT/EP2006/060876
Patent document Publication Patent family Fublication
cited in ssarch report date member(s) date
JP 50107556 A 26—-08-1975  NONE
JP 2004132684 A 30-04-2004 NONE
Us 5117587 A 02-06-1992  NONE
FR 65396 E 09-02-1956  NONE
JP 10259983 A 29-09-1998 NONE
Us 5533311 A 09-07-1996 CA 2155083 Al 31-03-1996
us 5716581 A 10-02-1998
US 2963754 A 13-12-1960 NONE

Form PCT/ISA/210 (patent family annex) (April 2008)




=

*y

»

i

L 3

PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

/fppoloni, Romano
Notarbartolo & Gervasi S.p.

PCT

; ; "~ NOTARBARTOLO & GEFVAS] NOTIFICATION OF TRANSMITTAL OF
Corso di orta Vittoria, 8 MILANO i THE INTERNATIONAL PRELIMINARY
ITALIE RECEIVE]L REPORT ON PATENTABILITY

29 Glu. 2007

(PCT Rule 71.1)

DE

Date of mailing

‘daysmonthiyear) 28.06.2007

Applicant's or agent's file reference

INDUSTRIE ILPEA S.p.A.

66668PTWO AGAu IMPORTANT NOTIFICATION
international application No. International filing date (dayfmonthyear) Priority date (daymonthyear)
PCT/EP2006/060876 20.03.2006 21.03.2005

Applicant

application.

2. A copy of the report and its annexes, if any, is being
communication to all the elected Offices.

4. REMINDER

PCT Applicant's Guide.

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary report on patentability and its annexes, if any, established on the international

transmitted to the International Bureau for

3. Where required by any of the elected Offices, the International Bureau will prepare én English translation of
the report (but not of any annexes) and will transmit such translation to those Offices.

The applicant must enter the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see aiso the reminder sent by the International Bureau with Form PCT/AB/301).

Where a translation of the international application must be furnished to an elected Office, that translation
must contain a translation of any annexes to the international preliminary report on patentability. It is the
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requirements of the elected Offices, see Volume 1l of the

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international
preliminary examination and that "any Contracting State may apply additional or different criteria for the
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article

27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

NL-2280 HV Rijswijk - Pays Bas
Tel. +31 70 340 - 2040 Tx: 31 851 epo nl
Fax: +31 70 340 - 3016

Name and mailing address of the international Authorized Officer
preliminary exarnining authority: 5 P,
European Patent Office - P.B. 5818 Patentiaan 2 Ter Haar, Heidi

& ) ‘%‘

¥ 2

Tel. +31 70 340-3817 é-,, _-o) i
“rea o

e 0530

Form PCTAPEA/416 (January 2004)



PCT

- PATENT COOPERATION TREATY

| INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

\ (Chapter li of the Patent Cooperation Treaty)

| :

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference

FOR FURTHER ACTION

66668PTWO AGAU See Form PCTAPEAA18
International application No. International filing date (day#nonthArear) Priority date (dayfmonthjyear)
PCT/EP2006/060876 20.03.2006

21.03.2005

\ INV. F25D23/08

\ International Patent Classification (IPC) or national classification and IPC

\ Applicant

! INDUSTRIE ILPEA S.p.A.
1

“ 2. This REPORT consists of a total of 6 sheets, including this cover sheet.
\‘ 3.  This report is also accompanied by ANNEXES, comprising:

Administrative Instructions).

_ This report is the internationhal preliminary examination report, established by this international Preliminary Examining
| Authority under Article 35 and transmitted to the applicant according to Article 36.

i a. [ sent to the applicant and to the International Bureau) a total of sheets, as follows:
‘ [0 sheets of the description, claims and/or drawings which have been amended and are the basis of this report
|

\ andbr sheets containing rectifications authotized by this Authority (see Rule 70.16 and Section 607 of the

a

| Supplementat Box.

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes
| beyond the disclosure in the intemational application as filed, as indicated in item 4 of Box No. | and the

| b. L1 (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a
‘ sequence listing and/or tabies related thereto, In electronic form only, as indicated in the Supplemental Box

Relating to Sequence Listing (see Section 802 of the Administrative Instructions).

\ 4,  This report containg indications relating to the following items:

\ & BoxNo.|  Basis of the report
O BoxNo.ll  Priority

| 3 Box No. 1l

| B Box No.V

\ O BoxNo.VI Certain documents cited
\ (1 Box No. VIl Certain defects in the international application

Box No. VIl  Certain observations on the international application

Non-establishment of apinion with regard to novelty, inventive step and industrial applicability
| [J Box No. IV  Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
| applicability; citations and explanations supporting such statement

‘ Date of submisslon of the demand

\ 2007-01-17

Date of completion of this report

i

28.06.2007
Name and mailing address of the intemational Autharized officer
preliminary examining authority: ST,
European Patent Office - P.B. 5818 Patentlaan 2 & ‘g
NL-2280 HV Rijswijk - Pays Bas Schouten, Adri i -0)
Tel. +31 70 340 - 2040 Tx: 31 651 epo ni ":* ;
—=="_  Fax:+31702340-3016 Telephone No. +31 70 340-4088 Mgz

|
Form PCT/APEA/409 (Cover Sheet) (April 2005)
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INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCT/EP2006/060876

Box No.l Basis of the report

1. With regard to the language, this report is based on
& the international application in the language in which it was filed

[J atranslation of the international application into , which is the language
of a translation furnished for the purposes of:

[] international search (under Rules 12.3(a) and 23.1(b))
[J publication of the international application (under Rule 12.4(a))
O international preliminary examination (under Rules 55.2(a) and/or 55.3(a))

2. With regard to the elements* of the international application, this report is based on (replacement sheets which

have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this
report as "originally filed" and are not annexed to this report):

Description, Pages

1-10 as ariginally filed

Claims, Numbers

1-156 as originally filed

Drawings, Sheets

1A0-1010 as originally filed

[l asequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing

3. 00 The amendments have resulted in the cancellation of:

[J the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

[0 the sequence listing (specify):

[0 any table(s) related to sequence listing (specify):

4. 00 This report has been established as if (some of) the amendments annexed to this report and listed below

had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

O the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

[0 the sequence listing (specify):

O any table(s) related to sequence listing (specify):

* If item 4 applies, some or all of these sheets may be marked "superseded.”

Form PCTAPEA/ 409 (April 2005)
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international application No.
“ON PATENTABILITY

. PCTEP2008060676

Box No. \' Heasoned statement under Artlcle 35(2) with regard to novelty, inventive step or industrial
appllcablllty, cltatlons and explanatlona supportlng_uch gtatoment

‘I Slatement

Novey() = Yes Clims 35791315
a No: Claims . 124814

”,‘_lhvenliveslep(ls)‘ o Yes: C'ailmls\-a'.'i

|
. No: Clams 115
Industrial applicabliiy (1) = Yes Claims 115
Lo o N Clalms

. P
b

2. Chtations and explanations (Rule 70.7):

- Box No Vi Cartaln observatlons on the lntarnaﬂonal application

| The following observations on the' clarity of the clalms, descrlptlan, and drawings oron the question whether tha
1. claims are fully supported by the descrlptlon are made Az
ﬁ“ mragshgg o '_}'

{
)
i
]
i
i
,
i
2
it
H
N
i
:

Form PCTAPEA/409 (April 2005)




(SEPARATE SHEET)

INTERNATIONAL PRELIMINARY

International application No.
REPORT ON PATENTABILITY

PCT/EP2006/060876

Re ltem V

"Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1 Reference is made to the following document:
D1: JP 50 107556 A; 25 August 1975 (1975-08-25)

2 INDEPENDENT CLAIM 1

2.1 The present application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT.

Document D1 discloses in figure 2 (the references in parentheses applying to this
document):

Gasket (10) for refrigerator cabinets of the type including a soft bellows-type portion
(3), extending from a base portion (B) whereby said base portion (B) is substantially
rigid and that at the end of it a sealing means (7) made of substantially soft material

extends, said sealing means (7) being independent and free from constraints with
respect to said soft bellows-type portion (3).

3 DEPENDENT CLAIMS 2-15

Dependent claims 2-15 do not contain any features which, in combination with the
features of any claim to which they refer, meet the requirements of the PCT in
respect of novelty and/or inventive step for the following reasons:

- claims 2,4,8,12-15: see documents D1-D5 and the corresponding passages cited in
the search report.

- claims 3,5-7,9-11: the features of claims 3,5-7,9-11 are merely one of several
straightforward possibilities from which the skilled person would select, in accordance

with circumstances, without the exercise of inventive skill, in order to solve the
problem posed.



INTERNATIONAL PRELIMINARY interational application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) I PCT/EP2006/060876

Re Item VIli

“Certain observations on the Internatlonai application

The application does not meet the reqwrements of Article 6 PCT, because claims 1-15 are
not clear.

The relative terms "substantially rigid" and "substantially soft” used in claim 1 have no well-
recognised meaning and leave the reader in ‘doubt as to the meaning of the technical
features to which they refer, thereby rendenng the definition of the subject-matter of said
claim unclear, Article 6 PCT. .

Claim 1 does not meet the requirements of Article 6 PCT in that the matter for which
‘protection is sought is not clearly defined. The claim attempts to define the subject-matter
in terms of the result to be achieved (said sealing means (5) being independent and free
from constraints with respect to said soft belldws~type portion (11)), which merely amounts
to a statement of the underlying problem, wrthout providing the technical features
necessary for achieving this result. '

Furthermore it is noted that said sealing meaﬁs (5) cannot be indepehdent and free from
constraints with respect to said soft bellows-type portion (11) because they (5,11) are
connected to each other by the base portion (12) and section (6).

Il Form PCT/Sepasate Sheeti40e (Shest 3) (EPO-April 2008)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER se8 Form PCT/SA220
6668DTHO/er ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year)

(Earliest) Priority Date (day/month/year)

PCT/EP2006/060876 20/03/2006 21/03/2005
Applicant .

INDUSTRIE ILPEA S.P.A.

This interational search report has bean prapared by this International Searching Authority and is transmitted to the applicant
aceording to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets,

Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international appiication in the language in which it was filed

D a translation of the international application into , which is the language
of a transtation furnished for the purposes of international search (Rules 12.3(a) and 23.1{b))

b. [ ]  With regard to any nucleotide and/or amino acid sequence disclosed in the Intemational appiication, see Box No. |.

2. D Certain claims were found unsearchable (See Box No. I1)

8. [] unity ot invention is lacking (see Box No I11

4. With regard to the title,

the text is approved as submitted by the applicant
[] thetext has been established by this Authority to read as follows:

5. With regard to the abstract,
D the text is approved as submitted by the applicant

the text has been established, according to Rule 38.2(b}, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _2

[[] assuggested by the applicant :

@ as selected by this Authority, because the applicant falled to suggest a figure

[:] as selected by this Authority, because this figure better characterizes the invention
b. [ ]  none of the figures is to be published with the abstract

Form PCT/SA/210 (first sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

. GLASSIFICATION OF SUBJECT MATTER

international application No

PCT/EP2006/060876

N F25023/08

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F25D EO06B B6QJ

Documentatiop searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ

Electronic data base consulted during the internatlonal search (narme of data base and, whete practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.
X JP 50 107556 A (UNKNOWN) 1,2,4,8
25 August 1975 (1975-08-25)
Y figure 2 12,13
X PATENT ABSTRACTS OF JAPAN 1,4,14
vol. 2003, no. 12,
5 December 2003 (2003-12-05)
& JP 2004 132684 A (TOKAI KOGYO CO LTD;
SANYO SHOWA PANEL SYSTEM CO LTD),
30 April 2004 (2004-04-30)
Y abstract; figures 1,2,9,10 12,13
X US 5 117 587 A (DOAN ET AL) 1,14
2 June 1992 (1992-06-02)
Y column 6, line 6 ~ line 23 8,16
~/—=

m Further documenis are listed in the continuation of Box G.

* Special categories of clled docurnents :

E See patent family aninex.

*A' docurmnent defining the general state of the ant which is not
considered o be of particular relevance

invention
*E* earller document but published on or after the international
filing date

"L* document which may throw doubts on priorily claim(s) or
which is ciied to establish the publication date of another
citation or other spacial reason (as specified)

*Q* document referring to an oral disclosure, use, exhibition or

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
invalve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

document is combined with one or more other such docu—
othier means ments, such combinalion baing obvious o a person skilled
*P* document published prior to the international filing date but inthe art.
tater than the priority dale claimed *&*" document member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the international search report
13 July 2006 20/07/2006
Name and maifing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentiaan 2
o o oot 300, L
el (+31-70 -2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340~3016 Weiand, T
Form PCTASA/210 {secand sheat) (April 2005)
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9 February 1956 (1956—02-09) )
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X . PATENT ABSTRACTS OF JAPAN G o - 1,4
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31 December 1998 (1998—12—31) _
& JP 10 259983 A (HITACHI LTD)JVV
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O ' © {International application No.

INTERNATIONAL SEARCH HEPOHT

| pcT/EP2006/060876

" | Box Ne. |v Text of the abstract (contlnuaﬂon of ltem s of thé first sheet)

l
, .

. Gasket (10) for refrigerator cabinéts of the kind including a soft
) bellows-type portion (11) used for seplzng the area between the cabinet (17)
V;and the door (31), thus extending from a base portion (12) able to match the
outer door and/or innexr door of the refrzgerator cabinet, wherein said base
portion is substantially rigxd and that at one end of it there is a means (5)
- made of substantially soft material ektendzng toward said inner door, said
lmater;al having good’ flexible and sprpng back features when exposed to
refr1gerator and freezer temperatures' able to further seal, preferably by
v;compresslon, the space located betweeh said cablnets and inner door in a more
.internal area of the refrzgerator cab;net wherein said sealing means (5) is

. independent and free, from ccnstra:.nts with respect to said soft bellows—type
i porta.on (11) o

i
i
|
{
I
i
1
\
]
1
i
!
‘

Form PCT/ISA/210 (continuation of first sheet (3)) (Aprl 2008) =
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From the :
INTERNATIONAL SEARCHING AUTHORITY

To:

PCT

WRITTEN OPINION OF THE
see form PCTASAR20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
] {day/moanthiear) ses form PCTASA2Z10 (second sheet)

Applicant's or agent's file reference FOR FURTHER ACTION
see form PCTASAL220 Ses paragraph 2 below
International application No. International filing date (day/monthiear) Priarity date (day/nonth/ear)
PCT/EP2006060876 20.03.2006 21.03.2005

International Patent Classification (IPC) or both national classification and IPC
INV. F25D23/08

Applicant
INDUSTRIE ILPEA S.P.A.

This opinion contains indications relating to the following items:

B BoxNo.|  Basis of the opinion
[J BoxNo.il  Priority

[d BoxNo. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability -

O BoxNo. IV  Lack of unity of invention

X BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

[J BoxNo.VI Certain documents cited

I Box No. VIl  Certain defects in the international application
[1 Box No. VIil Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one o be the IPEA and the chosen IPEA has notifed the

international Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority
will not be so considered.

If this opinion is, as provided above, considered 1o be a written apinion of the IPEA, the applicant is invited to

submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.
For further details, see notes to Form PCTASA/220.

Name and mailing address of the ISA: Date of completion of Authorized Officer

this opinion

European Patent Office - P.B. 5818 Patentla
NL-2280 HV Rijswijk - Pays Bas 78 form

Weiand, T : _o))
Tel. +31 70 340 - 2040 Tx: 31 651 eponl | | 0 1oA210 g >
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WRITTEN OPINION OFTHE h International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2006060876

- 4. Additional comments:

Box No.! Basis of the opinion

1. Wrth regard to the Ianguage this opinion has been established on the basis of:

K the international application in the language in which it was filed

[0 atranslation of the international applicatian mto , which is the language of a translation furnished for the
purposes of international search (Rules 12. 3(a) and 23.1 (b)).

2 With regard to any nucleotide and/or amino acld sequence disclosed in the international application and

necessary to the claimed invention, this opinion has been established on the basis of:

! i

a. type of material: | s
O asequencelisting _‘
[ table(s) related to the sequence listing .
b. format of material: ‘
3 onpaper
O  in electronic form
¢. time of filingfurnishing:
O oontained' in the international application as fned :
1 filed together with the international apphcaﬂon in electronic form.
! EI furnished subsequently to this Authonty for the purposes of search.
3. [0 In addition, in the case that more than one vers:on or copy of a sequence listing and/or table relating thereto
: has been med or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as med or does not go beyond the application as filed, as
appropriate, were furnished. :

Form PCTASA/237 (April 2005)



( WRITTEN OPINION OF THE International application No.
\ INTERNATIONAL SEARCHING AUTHORITY PCTEP2006060876

‘

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

. Statement
Novelty (N) Yes: Claims

No: Claims 1,2,4,8,14
Inventive step {IS) Yes: Claims

No: Claims 12,13,15
industrial applicability (1A) Yes: Claims

No: Claims

. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2005)



WRI‘ITEN_OPINION OF THE international application No.
INTERNATIONAL SEARCHING - ' _
AUTHORITY (SEPARATE SHEEl') ‘ | _‘ PCT/EP2006/060876

Re ltem V.

1 Reference is made to the following document:
| D1.: JP 50107556 A; 25 August 1975 (1 975-08-25) |

2 INDEPENDENT CLAIM 1 |
2.1 The present apphcatlon does not meet the criteria of Article 33(1) PCT, because
the subject-matter of claim 1 is not new in the sense of Article 33(2) PCT.
Document D1 discloses (the references in parentheses applying to this.
document): i
A gasket for refrigerator cabinets of the type including a soft bellows-type
portion (3) extending from a base portion (B) whereby said base portion is
substantially rigid and whereby at the end facing the inner door an additional
independent seal (7) extends.

3 DEPENDENT CLAIMS 2, 4, 8, 12-1 5
As indicated in the search report dependent claims 2, 4, 8, 12-15 do not contain
any features which, in combination with the features of any claim to which they
refer, meet the requirements of the PCT in respect of novelty and/or inventive step
(Article 33(2) and (3) PCT)

| Form PCT/SA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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B EUROPEAN PATENT OFFICE
1 Patent Abstracts of Japan
|
‘ \ PUBLICATION NUMBER : 2004132684
|| PUBLICATION DATE : 30-04-04
| APPLICATION DATE . 27-05-03 Ao
' APPLICATION NUMBER 2003149343
: 51,50 Y2
APPLICANT : SANYO SHOWA PANEL SYSTEM CO 2
LTD; 2ia EES N

| g NN 01 W gy

INVENTOR : KURODA YOSHINORI; =g ¢ P A S
AN cunagdl <L P s
INT.CL. F25D 23/02 e A
TITLE HEAT INSULATING SEALING v NG LN, N
§ MATERIAL, HEAT INSULATING GLLLLIN
‘ SEALING ASSEMBLY, AND HEAT 0 WNANINE

w INSULATING DEVICE | 1 g

|

| ABSTRACT :

PROBLEM TO BE SOLVED: To provide a heat insulating sealing material realizing a
reduction of the manufacturing cost, exhibiting superior heat insulation property, and not
needing a large power when closing a lid body, and a heat insulating sealing assembly
and a heat insulating device using the heat insulating sealing material.

SOLUTION: The long heat insulating sealing material SO is used in the heat insulating
device provided with a substantially box shaped heat insulating device body 91 having a
housing chamber 91a in an interior and an opening rim 91b opening the housing chamber
91a to the outside, and the rotary opening and closing type lid body 92 sealing the
opening rim 91b of the heat insulating device body 91 by a circumferential rim 92a. The
heat insulating sealing material SO has an attachment base part 1 comprising an elastic
material attached by engagement with an engagement groove 93 provided along the
opening rim 91b or the circumferential rim 92a, and a sealing part 2 comprising an elastic
material having more flexibility than the attachment base part 1 and integrally protruding
from the attachment base part 1 toward an opening and closing direction of the lid body
92. The sealing part 2 comprises a hollow first sealing part 21 positioned in an outer side
in an inside/outside direction based upon a plane center of the lid body 92 and a lip-like
second sealing part 22 positioned inside, maintaining an interval with respect to the first
sealing part 21, extending in parallel with the first sealing part 21.
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SEALING STRUCTURE

“‘1‘

FIELD OF THE INVENTION
The present invention relates to sealing structure for:

provxdmg a seal between the perimeter of a door.and &
surrounding structure such as a door frame, Thesealing, - f
structure js preferably formed as a tri-part extrudate and - |
is particularly useful in providing a seal for a structure

(eg.a refrigerator, freezer, walk-in freezer, etc.) where
it is desirable to obtain a hermetic and/or thermal seal

BACKGROUND ‘

In the past, different types of strucwres for prov:ding”
a thermal and/or hermetic seal between a door and a '}

5 117 587

‘5‘

10

surrounding structure have been suggested. Onetypeof
sealing structure, disclosed in U.S. Pat. No. 4,807,397, .
provides a honeycomb sealing structure along each of .-

the hinge and closure sides of the door, The honeycomb
structure comprises a base ‘which is connected to the

jamb of a door frame and a honeycomb which is inte-

grally connected with the base. The honeycomb struc-

thermoplastic elastomer. A semi-rigid thermoplastic
elastomer material forms a base which is connected to

the jamb of a door frame. A flexible thermoplastic elas-
tomer material forms a honeycomb which is mtegrally ‘

connected with the base. The honeycomb sealing struc-
ture extends about the perimeter of the door.frame. The
honeycomb sealing structure forms a compression seal
against the peripheral edges of the door as the door is
pivoted to a closed position relative to the door frame.

Another known structure for providing a thermal

30

and/or hermetic seal between 2 door and a doot frame

is a magnetic sealing gasket. A base formed of a semi- -
rigid thermoplastic elastomer material is secured to the

jamb of a door frame. A magnetic material is encased in
a jacket formed of a flexible thermoplastic elastomer

miaterial, ‘and a flexible bellows-like structure, alsg

formed of the flexible thermaplastic elastomer miaterial,
connects the jacket to the base. The bellows-like struc-
ture biases the magnetic sealing gasket to a predeter-
mined orientation when the' door is in an open condi-
tion. As the door closes, the magnetic sealing gasket
engages a selected part of the door and the flexible
bellows-like structure allows a predetérmined amount

; ‘compressxon seal is gdapted to sef
.~door. The secondary sealing me
'~ tween the honeycomb seal ‘and

40

45

of reachout of the magnetic sealing gasket, to provide .

an effective thermal and/or hermetic seal between the

" door and the door frame.

With either a magnetic or a honeycomb type seal, it is

venuon, the honeycomb seal co

50

important that the sealing structure be biased to an

orientation relative to the door frame such that as the

door is closed the sealing structure engages the door in.
a predetermined manner, to provide an effective ther-

mal and/or hermetic seal. Otherwise, the sealing struc-

ture may provide an inadequate seal with the door, or..

might interfere with proper closure of the door.

Also, warpage of the door can make it difficult for a
seal structure to achieve an adequate hermetic and/or
thermal seal. Specifically, warpage of the door can

55 base
-4 flvid chamber. Moreover, the flexi

is compressed against one of the ba \
‘ closed The inner wéb hasa stem hxch connects t the

6

cause peripheral edge portions of the door (which
would normally engage the magnetic and/or ‘honey- ..

" comb seal) to bow in such a manner as 1o make it diffi-
cult to achieve an effective thermal and/or hermetic

seal about the entire perimeter of the door, In the past,

one way the warpage problem has bee,in addressed has .
hoﬂeycomb is fonn¢d of three djfl

*- moplastic clastomeric

been 1o provide an extrudate which forms a primary
seal, and an additional sealing member whnch is stapled

5117587A1_}_»

o hmge side and the closure side of]a
ing door frame. The sealmg 8t
‘ the. closure side compnses & magne

gle, tri-part extrudate, The seal p
“hinge side of the door and fram
. comb sealing structure and one

2‘0‘ ing members, also formed toget as a si

. gasket seals alon an interior fage
ture is formed as a co-extrusion of two different typesof & e
‘surface of the door. Normally,
' warpage, the magnetic sealing ga
‘adequate thermal and/or hermeti :
- closure side of the dom' and ‘the door fx‘am wuho it the

‘warpage is severe enough to

“with the magnetic
“between the door and the door

‘ ea!ly. the honeycomb seal comprises

' the door is being closed and provj

“the shape of the hOneycomb €0

‘door isopened. " | I
- Also ‘according t the preferred embodimcm. the

b
Ao !

r
\
i I
|
\

to the extrudate to fdrm a $ecor
ary seal is located to seal selectg
the door frame, to ,accoum for thee

The present mventlon provid‘ new and useful seal-‘ N
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frame.
“According to a ;}referred for
ferent forms of sealing structure |a

more se«rondary seal-

extmdate

secondary sealing n‘ﬁember seals #

sealing gasket along from provi

the secondary sealing member
surface of the door in a manner
sfal, should p o‘ i

Along the hinge side of the

]

and is’ disposed 10 sedl against t
door, Again, the seccndary seali
so that if door warpage causes

side surface of the

side surface of the door in a manne

bined with the honeycomb seal, 3¢

the hinge side of the door. |
Acmrdmg toa pamculaﬂy

‘trudate with 2 new ‘honeycbmb ‘

thereto. The bas¢ hak a generally |
‘tion. The flexible cmter web exte
to the other leg, and togeth

a front leg which contacts the da

front leg of the out#r web. Su B
motes effective’ campress:on of the

'materials. |
\

sin- | |
¢ comprises a honey-

ngle, tri part |

e hinge of ‘the door, |

he honeycomb [seal
- alone to be ineffective to comple ysgalt e hinge|side |

of the door, the secondary seal the ‘




5,117,587

3

honeycomb is formed of a selatively soft, flexible type
of thermoplastic elastomer material, and preferably a
material sold by Shell Cherical Company under the
trademark Kraton 1650/1651 (referred to herein as

4
herein as the “lock side™) has conventional coupling
means (not showh) for engaging a-part of the door and
for holding door in a closed position. A header 20 ex-
tends across the top side of the opening which is sur-

TPE). The base is formed of a semi-rigid form of ther- § rounded by the frame 12.

moplastic elastomer material, preferably a Kraton
1650/1651 type with less plasticizer or more filler than
the outer web (referred to herein as SR/TPE) which is
tongh and flexible, and provides good recovery of its

original shape after compression. The inner web of the 10 vention, would be provided, if necessary,

honeycomb is formed of a tough, flexible vulcanized
rubber that processes as a thermoplastic, preferably a
Santoprene ® 101-73 type sold by Advanced Elastomer
Systems, Akron, Ohio (referred to herein as
VTR/TPE).

Further, according to the preferred embodiment, the
magnetic sealing structure on the lock side of the door
comprises a base formed of the semi-rigid type of TPE
material, a flexible jacket and bellows-like structure are

Sealing structures. each constructed according to the
present invention, extend along the lock side 18 and the
- hinge side 16 of the frame, as well as along the header
20. Conventional sealing structure, not part of this in-
along the
bottom of the door.
Theé door 10 has an open position and a closed posi-
tion. When in an open position (FIGS. 4a and 4b), the
door 10 uncovers the opening 13 in the frame 12. When

15 in a closed position, the door 10 closes the opening 13 in

the frame 10, thereby closing an interior chamber
(shown schematically at 30) formed on the inside of the
frame 12. When the interior chamber 30 forms part of a
refrigerator or comparable structure, it is important to

formed of the relatively soft, flexible type of TPE mate- 20 provide a thermal and hermetic seal between the door

rial, and the secondary seal is formed of the tough and
flexible type VTR/TPE material.

Additionally, according to the preferred embodi-
ment, at the header side of the door, a seal similar to the

seal on the lock side of the door would be provided. 25

Such a seal would include both 2 magnetic sealing gas-
ket and a secondary seal. ‘

Further objects and advantages of the present inven-
tion will become further apparent from the following
detailed description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a fragmentary front view of 2 conventional
door illustrating sealing structure according to the in-
vention around the periphery of the door;

FIGS. 20 and 2b are fragmentary cross-sectional
views of the hinge and lock sides of the door, respec-
tively, in directions perpendicular to the lengths of the
sealing structures, with the door in a closed position;

10 and the frame 12, The thermal seal is effective against
heat transmission into the chamber 30. The hermetic
seal prevenis air, water and/or other environmental
materials from invading the chamber 30.
As described above, sealing structures according to
the present invention are provided along the Jock side
18 and the hinge side 16 of the door 10 and along the
frame 12. On the lock side 18, there is a sealing structure
comprising a base 32, a magnetic sealing gasket 34 and

30 a secondary seal 36. Along the hinge side 16 there is a

seal comprising a base 38, a compression honeycomb
seal 40 structure and a secondary seal 42,

The frame 12 includes door jambs 44, 46 along the
hinge and lock sides respectively. The door jamb 44 has

35 surfaces 44A, 4B extending ar right angles to each

other. The door jamb 46 has surfaces 46A, 46B extend-
ing at right angles to each other. Although not specifi-
cally disclosed, still another jamb would be provided
along the header 20, as is readily known to those of -

FIGS. 32 and 3b are fragmentary cross-sectional 40 ordinary skill in the art.

views of the hinge and lock sides of the door, respec-
tively, in directions perpendicular to the lengths of the
sealing structures, with the door in a partially closed
position; ‘

Along the lock side 18 of the door jamb 46, the base
32 of the seal comprises a pair of legs 32A, 32B which
extend at right angles to each other and match the con-
figuration of the surfaces 46A, 46B of the door jamb 46.

FIGS. 40 and 4b are fragmentary cross-sectional 45 The magnetic sealing gasket 34 comprises a magnetic

views of the hinge and lock sides of the door, respec-
tively, in directions perpendicular to the lengths of the
sealing structures, with the door in an open position;
and ~

strip 48 disposed within a jacket 50, and a flexible bel-
lows-shaped chamber formed by a pair of flexible legs
52 extending between the jacket 50 and the base leg
32A. The mapnetic sealing gasket and the bellows-

FIG. 5 is an enlarged fragmeniary cross-sectional 50 shaped chamber extend along the entire lock side of the

illustration of the honeycomb seal structure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

door jamb as will be readily recognized by those of
ordinary skill in this art.

The magnetic strip 48 may be made of a finely di-
vided magnetizable material dispersed in a binder such

As discussed above, the present invention relates to 55 as a thermoplastic or elastomeric polymer. Preferably,

sealing structure for sealing about a door and a sur-
rounding door frame to provide a thermal and/or her-
metic seal about the door and the door frame. The fig-
ures illustrate a door 10 and a surrounding frame 12.

the magnetizable material is ferrite, such as barium fer-
rite and the polymer is a blend such as chlorosulfonated
polyethylene/polyisobutylene, or the like as is conven-
tionally known. Any moldable-or extrudable magnetiz-

The frame 12 surrounds an opening 13 (FIGS. 20, 2b, 60 able material, however, may be employed in the mag-

3a, 3b, 4a, 4b) which is opened or closed, depending
upon whether the door 10 is in an open or a closed
position. In FIGS. 1,22 and 25, the door 10is in a closed

netic gasket of the present invention.
The magnetic strip 48 and the surrounding jacket 50
are designed to provide a significant contact surface

position. In FIGS. da, 4b, the door 10 is in an open  between the door 10 and the flexible magnetic sealing

position.

The door 10 is connected to one side 16 of the frame
12 (referred to as the “hinge side™) by means of a pair of
hinges 15. The other side 18 of the frame 12 (referred to

5117587A1_1_>

65 gasket when the door is fully closed. The flexible legs 52

extending between the jacket 50 and the base leg 32A
provide a flexible, spring-like chamber which exerts a
certain bias urging the magnetic strip 48 and the sur-
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“allows the spring-type action of the magnetic gasket door is being plosed The

;
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roundmg jacket 50 away from the ‘base leg 32 when | about midpomt of the curved pprtion 82 10 a point along

there is nc smpressive forces on the magnetic gasket . base leg 38B which is near the ju ction of base legs 38A, D

34. Furtt.. . ihe flexible leg portions 52 allow the mag- - 38B. The honeycbmb ‘seal stru
netic gais:° 34 to be compressed bétween the inside: - of the hinge side of the door
face 51 of :ae door and the base leg SZA as the door 10 5 recogmzed by thpse of ordma
is fully closed. .1 | The secondary: seal 42 is int
The secondary seal 36 on the loek side 18 compnses 3 3 exgends away from the base led
a flexible sealing member 36A connected with the base 43 is located between the honé
leg 32B. The sealing member 36A is biased a predeter- o 40 and the door hinge 15. Mo
mined distance toward the path of movement of the side 10 r £
ondary seal 86 is integrally f
surface 54 of the door 10 as the door is movmg to fts away from, the ﬁase leg 38A.
closed position. The sealing member 36A is curved = " pyo foregoing sealing stru
inward in relation to the path of movement of the door as a tri-part extrudate. The bade
10, Moreover, the sealing member 36 is biased far rotective ﬂangl; 74 are fo
enough away from the base leg 32B that it is coms 15 f SR/TPE type material,
pressed between the base leg 32B and the s:de surface 54 ; h}e;l::: comb seal, and the seco
of the door 10 as the door is closed. ‘ " base %’e 38A. & ; formed with the el
A locking stem 56 is integrally formed in one. pxece‘ ;‘ bl t B f .llpr material, The
with the base leg 32A, and extends away from the base th Ype 0 b 82 of th h ! omb, seal
leg 32A. The locking stem 56 has deflectable fingers 58 20 . € m‘x;erf :eV‘TR/'OrPEe peycomb sea),
which are resiliently deflected when the locking stem forme of the fYP
56 is forced into a kerf 60 formed in the jamb 46, to | orm retention and recovery
connect the base 32 to the jamb 46. A protective flange temperature range.
62 is also integrally formed with an end of the base leg .~ The foregoing combinatio
32A, and is adapted to overlay and protect a portion 64 25 figuration of the seal struc
of the jamb 46 when the base 32 is connected to the ' door. On account of the fo i
jamb, ! '
Preferably, the magnetic gasket 34 is formed as 2 and configuration of the inni
single tri-part extrudate, The base 32 (including the.  of the honeycomb is biased
stem 56 and the flange 62) is formed of the relatively 30 front portion 80A of the oute
stiff type SR/TPE polymer (i.¢., the Kraton 165071651 | " of daor 10, as the door is be
type elastomer with less plasticizer or more filler). The' ' 3B): Asthe door ¢.ommues t0
magnet jacket 50 and the legs 52 are formed of the. soft, - is compressed in the manne:
flexible TPE elastomer (i.¢.. the Kraton 1650/1651 type effectively seal about the cory
elastomer) which has good resistance to paint migra- 35 ondary seal 42 is adapted to bg cor
tion, which is relanvely soft and flexible, and which: " ‘side sarface 90 of the door g

cfure exteénds the ength|

é}vely soft, fexi- ‘

retentio
weh 82,

described above. The secondary seal member 36 i, pressed between the base: ]ﬁ
formed of the VTR/TPE type elastomer (i.e., the San- | face 51 of the door 10 as ny
toprene ® t}pe) which has good shape retention: even 40 Because ‘the secondary ‘sep
after compression and even DVC!' S]Eniﬁcaﬂt !empera- ! located close to' the hxnge 5, the s 'ondar saal 42
tuse ranges. "'should be effective even if th
The sealing structure on the hmge slde 16 of the door page at the interior surface 5
comprises the base 38, the compression honeycomb seal - ‘ondary seal 35 at the lock sid
40 and the secondary seal 42. The base 38 comprises 45 “leg 32B, the secondary seal
legs 38A, 38B which extend a1t a right angle to each " the door has sigmﬁcant wa ;
other and match the profile of the surfaces 4A, 4B of §1. Together, the secondatly
the jamb 44. Moreover, a lockmg stem 70 (with deflect- - vide addmona.Ll sealing eve
able fingers 72) is formed in one piece with the base leg - (lock side) ﬂﬁﬂ for the prims
38A. Still further, a protective flange 74 is formed in 50 side) become; meffecuve ;
one picce with an end of the base leg 38A. The locking. . o door. |
stem 70 and deflectable fingers 72 secure the sealing Finally, it }is“ contemolh
structure 10 a kerf 73 formed in the jamb. The protéc:  etruit ry’ har 1c thaua,i i
tive flange 74 covers an inside surface of the jamb when rgc;u ¢ sxm; ld :’1 e pheided along the
th?rhsealmg strncmri;:lc:‘;zpled to the jamb, b 8‘0‘ 5 an‘l‘hr;m:;z;dmgs:o th: nvention, ﬁew d 1
e honeycomb comprises an outer wel : > J
and an inner web 82. The outer geb 80 extends between, sealing 5““‘:““"’ for providing a he :‘r’e“c d/or ther-
the base legs 38A, 38B. The outer web 80 forms an - dings ,
outwardly curved front portion 80A and an inwardly
curved rear portion 80B. The cuter web 80 combmes 60
with the base 38 to form a fluid chamber, The inner web sealmg structure will beco
82 divides the fluid chamber into three smaller fluid . nary skill in the art,
chambers. The inner web 82 has a curved portion 82A -~ What is claimed is:
and a relatively straight stem portion 82B. The curved | 1. An extrudate for use
portion 82A connects two portions of the outwardly 65 of a door Jamb havmgaﬂ :
curved front portion 80A of the outer web 80, and is ' compnsmg' I

curved away from the outwardly curved portion 80A .(a)abase «mmpnsmg a pair of le formm an an ular

The relatively straight stem pomon 82 extends fmm G profile xrnatchmg the

b

i

!

i

g '
5

i

b

f

i

o
b
£
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(b) a connecting member extending away from the
base and adapted to connect the base to the door
Jjamb,

{c) a honeycomb seal structure connected to the base
and extending inward from the base, said honey-
comb seal structure adapted to form a compression
seal with a door when the door is in a closed posi-
tion, and

‘ {d) a secondary seal extending away from one leg of
the base and adapied to form an additional com-
pression seal between 2 selected edge portion of a
door and the one leg of the base when the door is

* in a closed position;

wherein said extrudate comprises three different ma- 15
terials, said base comprising a relatively rigid mate-
rial forming said pair of legs, said honeycomb seal
structure comprising an outer web formed of a
relatively flexible material, said outer web extend-
ing between said pair of legs and cooperating there- 20

10

‘ with to define a main fluid chamber, said honey-
\ comb seal structure having an inner web disposed
w within $aid main chamber and dividing said main
chamber into a plurality of sections, said inner web
formed of a third material with better recovery to
compression than said second material, and said
secondary seal being formed of said third material.
2. An extrudate as defined in claim 1, wherein said
\ outer web of said honeycomb seal structure comprises a 34

25

" convex front portion extending away from one leg of
said base and a concave back portion extending away
from the other leg of said base, said inner web compris-
ing an inner portion extending across and disposed op-
posite part of said convex front portion of said outer 15
web and a stem portion extending from said inner por-

} tion to a position substantially adjacent the corner of
said base,

‘ 3. An extrudate as defined in claim 2, wherein each of

l said first and second materials comprises a thermoplas. 40

| tic elastomer material and said third material comprises
a vulcanized rubber which processes like a thermoplas-

tic elastomer.

4. An extrudate as defined in claim 3, wherein said
| first and second materials each comprises a Kraton
1650/1651 type of material, said first material having
less plasticizer or more filler than said second materia)
1o provide said first material with its semi-rigid charac-
teristics, and said third material comprising a Santo- sg
prene @ 101/73 type of material.

5. An extrudate as set forth in any of claims 1-4,
including an additional seal extending away from the

45

55

65

BATEE7AY 1 >
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other leg of said base, said additional seal being formed
of said second material.

6. An extrudate-as defined claim 5, further including
a flange extending away from the distal end of said
other leg of said base, said flange providing a protective
cover for a part of a door jamb, and said flange being
formed of said first material.

7. An extrudate for use in forming a seal for an edge
of a door jamb having an angular profile, said extrudate
comprising

(a) a base comprising a pair of legs forming an angular
profile matching the angular profile of the jamb,

{b) a connecting member extending away from the
base and adapted to connect the base to the door
jamb, and

{(c) a honeycomb seal structure connected to the base
and extending inward from the base, said honey-
comb seal structure adapted to form a compression
seal with a door when the door is in a closed posi-
tion,

(d) said base comprising a relatively rigid material
forming said pair of legs, said honeycomb seal
structure comprising an outer web formed of a
relatively flexible material, said outer web extend-
ing between said pair of legs and cooperating there-
with to define a main fluid chamber, said outer web
comprising a convex front portion extending away
from one leg of said base and a concave back .por-
tion extending away from the other leg of said base,
said honeycomb seal structure further having an
inner web disposed within said main chamber and
dividing said main chamber into a plurality of sec-
tions, said inner web formed of a third material
with better recovery to compression than said sec-
ond material, said inner web comprising an inner
portion extending across and disposed opposite
part of said convex front portion of said outer web
and a stem portion extending from said inner por-
tion to a position substantially adjacent the corner
of said base.

8. An extrudate as defined in claim 7, wherein each of
said first and second materials comprises a thermoplas-
tic elastomer material and said third material comprises
a vulcanized rubber which processes like a thermoplas-
tic elastomer. .

9. An extrudate as defined in claim 8, wherein said
first and second materials each comprises a Kraton
1650/1651 type of material, said first material having
less plasticizer or more filler than said second material
to provide said first 'material with its semi-rigid charac-
teristics, and said third material comprising a Santo-
prene ® 101/73 type of material.

s % %
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1™ addition n° 62.243.

La présente addition a pour objet des perfection-
nements aux fermetures magnétiques étanches
décrites. dans le brevet principal et ses additions
précédentes, en vue d’améliorer encore le joint.

Conformément & Pinvention, la gayniture com-
porte une¢ partie ceptrale sur laquelle une partie
tubulaire est &lastiquement fizée, & la manitre
d’une charniére. La partie tubulaive, qui contient
les aimants, comporte une nervure continne destinée
& former joint avec le réfrigérateur, et une extension
continue, dirigée vers 'extérieur, en vue de faire
assuver un joint sstisfaisant & ladite mervure, avec

. le réfrigérateur.

LYinvention sera d’ailleurs, bien comprise en se
reportant & la description qui suit et au dessin qui
Vascompagne 2 titre d’exemple non limitatif et
dans lequel :

La figure 1 est une vne ﬁ-agmentarred réfxi-
gérateur comportant une garniture conforme

Pinvention.

La figure 2 est une coupe, i plus grande échelle,
montrant les détails de la garniture, la porte étapt
ouverte.

La figure 3 est une vue analogue pendant Ia
fermeture de la porte.

La figure 4 est une vue analogue, porte fermée.

La figure 5 est une vue fragmenmue, 3 échelle
agrandie, d’un coin de la garniture.

La figure 1 représente un réfrigératenr 1 et son
corps 2. Celui-ci comporte un chdssis métallique
extérienr 3, conformé de facon 2 présenter un enca-
drement 4 pour laccds 3 un compartiment 5,
pour les ahments Une porte 6 est montée & char-
niéres, telles que 7; elle comprend une paroi
extérieure 8, avec une surface terminale 9, et une
paroi interne 10.

% - 41343
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2° addition n® 65.019.

Une garpiture rectangulaive 11, en matidre
élastique, comme le caoutchouc ou une matidre
bquivalente,-est disposée contre la surface 9 de la
paroi extéricure 8 de la porte, afin de constituer
joint étanche.

Comme on le veit figures 2, 3 et 4, ceite garniture
11 comporte une partie médiane 12. A partir de
calle-ci en prévoit un prolongement, muni d’une
nervure 13 de fixation & la porte. A cet effet, on
utilise une ferrure 14, fixée & la paroi 8 de tonte
manpidre appropride, par exemple au moyen de
vis 15. Un talon 16 est formé sur une aréte interne
del2, et s’appuie normalement contre la paroi 10.

Une partie creuse, tubulaire, 18,.est relide élas-
tiquement & la partie 12, et comporte une nervure
extérieure 19, dirigée vers la surface de 1’encadre-
ment 4 du chissis extérievr 3. On dispose A Vinté-
rienr du tube 18, des aimants allongés 20, espacés
les uns des autres. Le chéissis 3 et I’encadrement 4
sont en, matiére magnétique, par exemple, en acier.
Les aimants 20 sont attivés par la surface 4 et
appuient la nervure de joint 19, de Ia partie tubu-
laire 18, conire ladite surface, comme expliqué
an brevet principal.

La partie tmbulaive 18 comporte également une
extension continue, 21, dirigée vers Pextérieur et
légérement inclinde par rapport au réfrigérateur.
La distance comprise entre la base de la nervure 13
de fixation et la partie supérieure de 21 est sensible-
ment égale 4 la distamce comprise enire cette
méme base et la partie supérieure de la nervure 19
de ce joint. Autrement dit, les parties supérieures
de 19 et de 21 sont dans un plan sensiblement
paralldle & celui de la surface 9.

Quand la porte est suffisamment ouverie pour
que la distance entre les aimants 20 et la surface 4

Prix du fascicule : 100 fraxes.
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i _existe exrl:re lesdits

aimanis ef Ia surfaee 9, ces almhnﬁs sont. attuéa par
18 tourne adtor

soit supérieure i celle

la surface 9, et la partie
de son attache &lastique 17, dgissant comme une

Ta porte 8 (g. ).

Pendant la fermeture de h -porte, (fig: 3), Ia 3 
distance comprise entre los aimants 20 et la surface 4 | P :
- préféré de réalisation e

diminue et, & un certain momant, les aimants sont

aitirés par cette surface, ce qui fait tourner la partie.

(1

 sorte de chamnitre, de mamére b se rapprocher de‘ |

Y

tubulaire 18 vers la surface 4, c’est-h-dire vers Iin-
térieur, autour de la charmére 17. On voit, figure 3,

nervure 19 de joint. I «

. que l'extension 21 s’appuie sur la smface 4, avant Ia; :

autour du point de contact de 21 et de 4, vers. catte

surface 4. Cette rotation conunne ]usq-u’é cequela |
nervure 19 entre en contact avec cefte méme sur: |-
face; 4 ce moment, l'entrefer minimum existe |
- emtre les aimants 20 ef 1 strfice 4, & travers la paroi.
du tube 18 au voisinage de la nervure 19, et entre.

Textension 21 et cette méme nervure. Il en résilte
que les aimants 20 ont tendance i continver & fajre

towrner la partie tubulaire 18, vers Vextéricus,
autour du point de eontact de 21 et de 4, co qui

maintient la nervure 19 contre Ja surface 4, d&\

manidre & constituer un joint satisfaisant. =

‘ Cetto tendance de la partie 18- de-continer & |
tourner vers V'extérieur,. crée des forces & travers |

Ia charpitre 17 et Ia partie centrale 12, qui favorisent.

Pappui' du ‘talon 16 contre Ja paroi interne 10,

On dimigue aipsi la distance - entre. la partie’ 12
et la paroi 10, €e qui améliore le joint adtdur de |
Pouverture d’accls an compamment pour | l&s‘ ‘

aliments.

Un: joint sansfmsant est en généi'al d:ﬂiaﬂe a‘

réoliser dans les coins. Selon I'inventiom,: g:tﬁee‘

2 la tendance de la partie 18 de tourner vers Pipté-

rieur, autour de la charpitre ¥, lorsqu’on fermela
porte, les coins de la garitnre sont sourhis & une
compression,” dans le seng ‘des fliches 22 de:la
figure 5. Comume op Pa dit ci-dessus, la garniture i
est en matidre élastique, at; & 08.1,186 de sa uonfor-

mation, elle-peut facﬂement smcurvet dhns )

* tubulaive 18, se  déforment fa‘ ement pour -
| conformer X

+ formes partwdhéres da
. d’exemple, ‘et sans 1 P
| que, par coméquent, 'i
] Jes mémes moyens. ic
Ensuite, Dattraction . des. annants 20, Vers 131

surface 4, fait tonrner la partie 18 vers I’extérieur. T craient comme elIes daris le ca.‘ e de 1"

DX

| décntes dans le brev [ et ses .

| partielle o totale,

T parue-cepmle pm:‘

- gontinue’ ﬁesti“néek 0 er] £ ave le réfrigés

' teur, et-une extension
rieur, destinbo 4 faire ass
" ladite nervure, aveo Je

U commem F

parhe Vg fuﬁant harn} ero. P cons‘c{uen‘ ﬁ

cause des forces. de. ‘5 : sion, Jes parties de, la

‘nervure 19, sxtuées aux’

a{ﬂsmfacesw goix dela.
et eonsntuem d:ﬁ 30 5 :

entendu que Ton ne. ‘E

.H- quea Bt '1
‘objet que lps d:sposmo ‘Iﬁ‘ d

- La présante adﬁlﬁo o p
t:.onmments ‘auxfermotures mag
Pmmp

‘Elle est caracténs no
suivants pris* séparément, o

e La - gamztm:e. w.ﬂe, " pa e
2 laquelle se raccorde i Elasti ement, d'un part.
un’ prolongémem‘ i ‘.H d’une‘ _

intégne de dette port e, Bty d’au

tubulme, contenant -les

b Cetta parue ‘l e co

continue, dirigé ver g

confo::me a Imve b,
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of design together at a high level by a method wherein the tips of fins positioned on the
innermast side of a packing in respect to a refrigerator is brought into close contact with an
ingide-door plate of a door by bonding or fixing.

SOLUTION: A packing 4 made mainly of soft vinyl chloride is fixed in a packing fixing
groove 11 provided in the periphery of the rear of a box body 2 being opposite to the front
thereof, in such a manner that a fixing part 4d of the base thereof is fitted in the groove.
The packing 4 has a structure wherein a closing part 4a forming the surface near to the
outside of a refrigerator comes into close contact with the front of the box body 2 to which
it is opposed, by utilizing a magnetic force acting in a magnet 4b provided just inside the
closing part 4a and in an outer box 5 of the box body 2 and also the elastic deformation in
the height direction of the packing given by an air chamber formed inside, so that it may
function for sealing when a door 3 is closed. Fins 4e formed on the in-refrigerator side of
the pacing 4 comes into contact with the surface of an inner plate 10 of the refrigerator
and functions for enhancing a heat insulating property in the width direction of the packing
4, together with the air chamber 4c formed inside the packing, due to air layers partitioned
by these parts.
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57 ABSTRACT

A unitary plastic refrigerator door is produced by simulta-
neously thermoforming an outer refrigerator door panel with
an inner refrigerator door liner, During production, an annu-
tar flange portion of the inner refrigerator door liner is joined
with an annular sidewall portion of the outer refrigerator
door panel at an attachment location positioned inwardly of
the annular side wall portion. The inner refrigerator door
liner is also formed with either an ammular recess or a
plurality of spaced recesses in its annular flange portion
adjacent the attachment location of the inner refrigerator
door liner and the outer refrigerator door panel that is
adapted to press-fittingly receive a door gasket, Preferably, -
the outer refrigerator door panel includes a thickened portion
that is formed with a handle defining recess. A method of
thermoforming the refrigerator door is also provided and
advantageously enables the inner refrigerator door liner to
be produced on a male mold member.

8 Claims, 13 Drawing Sheets
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THERMOFORMED PLASTIC
REFRIGERATOR DOOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention pertains fo the ant of refrigerators
and, more specifically, to a unitary plastic refrigerator door,
as well as a methed of thermoforming the plastic refrigerator
door from two plastic sheets.

2. Discussion of the Prior Art

It is commonly known to produce a refrigerator door by
independently manufacturing the various components that
combine to make the door and then, in a separate manufac-
turing step, assembling the various components. For
example, as represented in FIG. 1 of this application, it is

| common to form an outer refrigerator door panel 5 from a
. single stamped sheet of metal which is folded in order to
\ form sides 8 and inwardly tumed flanges 10. The inner liner
' 13 associated with such a refrigerator door is often thermo-
| formed on a male mold member. In general, such an inner
| liner 13 is made on the male mold member because of the
high draw ratios that would be involved with the use of a
female mold member. Once the outer refrigerator door panel
5 and the inner refrigerator door liner 13 are formed, inner
liner 13 is secured to door panel 5 along flanges 10, along
! with an annular gasket 16, by means of a pluality of
. connecting strips 18 and screws 20. A separate handle 22 is
! then secured to outer refrigerator door panel 5 by means of
| screws 24. Quter refrigerator door panel 5 is also generally
! formed with upper and lower aligned holes 27 which are
. adapted to receive pivot bushings 29 for mounting the
assembled refrigerator door fo a refrigerator cabinet. For
insplation purpuses, it is also known to inject foam bhetween
refrigerator door panel 5 and inner liner 13 after complete
assembly of the refrigerator door.

‘The manufacturing procedure associated with construct-
: ing such a refrigerator door formed from various, individu-
. ally produced components which are later assembled
' together, is inefficient. Such a process is extremely time
| consuming and requires various manufacturing stages
| wherein the individual components are made and assembled.
' In addition, since the outer refrigerator door panel 5 is made
of metal, its outer surface must be painted for aesthetic
purposes. The need for these multiple manufacturing stages
_obviously increases the overall costs associated with manu-
facturing such a refrigerator door,

It is also been proposed to manufacture a hollow refrig-
 erator door formed entirely from plastic. Such an arrange-
. ment is generally shown in FIGS. 2, 32 and 3b and disclosed
;in U.S. Pat. No. 5,306,082, According to this method of
1 making a refrigerator door, the first step in the manufactir.
;ing process involves independently making the individual
‘components which combine to form the inner door mem-
ibers. As shown in FIG. 2, these inner components generally
‘constituie opposing side members 35, 37 and a plurality of
shelf defining members 40-42. In general, these interior
icomponents are separately blow molded by arranging two
jparalle] sheets of plastic between first and second mold
'members (see FIGS. 3a and 35), closing the mold members
50 as to pinch the sheets about outer perimeters thereof and
injecting air between the sheets so as to cavse the sheets to
‘expand against the mold members. Side members 35, 37 and
shelf members 40-42 are formed with tabs 45 which are
adapted to extend within slots 48 formed in an outer door
panel 50 that is constituted by a hollow plastic slab which is

10

-40
45

30
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also blow molded. In a final stage of the biow molding of the
outer door panel 50, the tabs 45 provided on side members
35, 37 and shelf members 40-42 are positioned within slots
48 such that slots 48 form about tabs 45 in order to secure
side members 35, 37 and shelf members 40-42 to outer door
panel 30. An annular gasket 52 is then secured by means of
connecting strips 55 and screws 57 to an outer annular flange
portion 59 of door panel 50. In addition, a separate handle
62 is secured to door panel 50 by means of screws 64.

The refrigerator door construction arangement as repre-
sented by FIGS. 2, 3z and 3b has several advantages over the
construction arrangement represented in FIG. 1 and dis-
cossed above, First, the entire refrigerator door of the FIG.
2 arrangement is formed from plastic and therefore its
desired shape can be readily varied, In addition, such a
manufacturing operation does not require a subsequent
painting stage for outer door panel 50, Furthermore, making
the outer door panel 50 from plastic can provide some
additional heat efficiency benefits since the metal door panel
of the FIG. 1 arrangement will be a better conductor of heat
into the refrigerator than the plastic door. Finally, the use of
plastic presents the ability to integrally form the onter door
panel with a handle as also proposed in the prior art and
represenied in FIG. 4.

However, these previously proposed all-plastic refrigera-
tor door arrangements suffer from various drawbacks. For
example, the various components which make up each of the
refrigerator doors are still separately manufactured and
subsequently assembled. As indicated above, this is consid-
ered ineflicient as it adds to the manufacturing time and cost
associated with making such doors. Furthermore, the known
all-plastic refrigerator door amrangements are generally not
aesthetically appealing since the interconnection between
the varions components are often noticeably visible and
there will be a pinch line where the mold halves close.
Finally, although forming an outer door panel of plastic with
an integrally formed handle yeduces manufacturing costs
associated with the outer door panel and is rather aestheti-
cally appealing, the prior proposed system as represented in
FIG. 4 forms the handle, generally indicated in 68, by
creating a recess in the front surface 71 of the outer door
panel 74 which inherently reduces the energy efficiency of
the refrigerator door as a whole due to its reduced thickness.
In addition, there is no practical way in the prior art to use
different materials or colors for the inner and outer refrig-
crator door panels.

Therefore, there exists a need in the art for a plastic
refrigerator door which can be produced in a minimum
number of manufacturing stages so as to reduce the manu-
facturing costs associated with the refrigerator door. In
addition, there exists a need in the art for a all-plastic
refrigerator door and method of making the same wherein
the energy efficiency associated with the refrigerator door is
maintained or increased. Finally, there exists a need in the art
for an aesthetically appealing plastic refrigerator door.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide am
improved all-plastic refrigerator deor which minimizes the
manufacturing stages and associated costs of producing such
a door.

It is another object of the invention to produce a plastic
refrigerator door including an integrally formed handle that
does not reduce the overall energy efficiency characteristics
of the refrigerator door.
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Itis a further obJect of the present invention: to pmduce an j

aesthetically pleasing all-plastic refrigerator door. :

These and other objects of the present invention are ;" 

achieved by simultaneously thermoforming an outer refrig- -
erator door panel with an inner- refrigerator door liner. By

refrigerator door liner is joined with an' annular sidewall

5 molded refngerator door of the prs
‘this arrangement, an annular flange portion of the inner

portion of the outer refrigerator door panel at an attachment. .
location positioned inwardly of the annular sidewall portion

wherein the attachment location is not visible from the front' 10
and sides of the refrigerator door. The i inner refrigerator door i

liner is also formed with either an annulax recess or.d

plurality of spaced recesses in its annular flange porion
adjacent the attachment location of the inner’ reﬁ'igerator‘

10: ‘

door liner and the outer refrigerator door panel in order to - 13
press-fittingly receive a door gasket. Preferably. the outer -

refrigerator door panel includes a thickened portion that is

formed with a handle defining recess located outside of the

door shelf and side dike perimeter of the inner refrigerator

door liner, A method of thermoforming the refrigerator door 2

is also provided and advantageously enables the inner refrig-

erator door liner to be produced on a male mold member. .

Other objects, features and advautages of the invention'
 should become apparent from the following detailed

descnpuon of a preferred embodiment thereof, when taken
in conjunction with the drawings wherein like reference
numerals refer to corresponding parts m the sevem] wews

BRIEF DESCRIPTION OF THB DRAWINGS

FIG. 1 is an exploded view of a refngerator door cun-

structed in accordance with the prior att. !

FIG. 2 is an exploded view of another: refngerator door‘ |

constructed in accordance with the priod art, . !
FIG. 3a is a cross-sectional view of a molding device used

to make the refrigerator door FIG. 2 in its open state.
FIG. 3b is a cross-sectional view of a moldmg devxce of v

FIG. 3a in its closed state.

'FIG. 4 is a perspective view of a stﬂl further plast:c
refrigerator door constmcted in accordanoe with t.he pnor
art.

FIG. 5is a perspective view of a refngérmor mcomoratmg ;
a unitary all-plastic refngemto: door constructed in accor-f

dance with the present invention, ‘
FIG. 6 is a partial cross-sectional view of vazious com-

ponents used in manufacnuing of the reﬁ'xgerator door of ‘

FIG. 5.
FIG. 7 illustrates an imual stage in/ the. mauufactumm

method of the present mvennon to produce the reﬁ'xgerator

door of FIG, 5.

FIG. 7A is a view of the moldxng apparams of FIG 7 ing

another stage.

FIG. 8isa pamal schematic view of the moldmg appa—
ratus of FIG. 7 in a subsequent manufacmnng stage. .

ratus of FIG. 7 in a still further manuféctunng stage.

FIG. 10 is a partial schematic view of the molding
apparatus utilized in accordance with the present invention
in an initial refrigerator door panel. manufacmmg stage.

FIG. 11 is a parual schematic view of the moldmg‘

apparatus utilized in accordance with the present invention

is a subsequent refrigerator door panel manufacmring stage,
FIG, 12 is a partial schematic view of the molding -

apparatus in a final refrigerator door moldmg stage ‘

5583311A1 ) »

L teﬁigerator door panel 91 and I‘: inner refrigeratot door
| liner:(not shown i m FIG. 5)as ﬂ be more
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5 wall portion 92 having an assqciated sur
.+ inwardly tumed annolar sidewa

4o’ between a central plateau, sectiph 107 d left and fight -

50 ‘& predetermined dpor opening sitle wherein only on band] :

it should Be readily un

o,
4

. door panel 91 can be pivotally mp ted
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FIG. 9 is a partial schematic view of the molding appa- - 5 95 projects outwardly from 3

{ efficiency of refngeramr door pa el 91. In/o!

s porﬁon95a80ppdsedtothemh
' heat transfer chm‘acterisncs that
was defined by a recess formed i

65‘

FIG 13 is 4 parnal schemaml

" in accordance with the present {nvention; Refrig

1 reason, the left and fight halves’
. are preferably symmerrically fof) ed with the left ahd fight

viaw qf the
. apparatus ‘in an open state follo mg co;

moldmg operation. .+
FIG. 14 is an cnla.rged segt:on v

prescnt mvention i

DET, DDES‘CRIPONOF} i
‘ pﬁ%ﬁﬂﬁnﬁmnm S i

FIG 5 schem&txcblly depicts a fngerato 80 cons

5  generally includes @ cabinet 83 h
ments (not shown) formed there:

kxck plate 90. It should be noted I- it the str
8$ and kickplate 90 are not considered p

or comp
ir door and
he present invention, i

the term “refy

‘in describing the plastic refrige
' manufacture in accordance wi
slwuld be readlly understood
| door” refers to exther a freezes
'\ refrigerator compartment door.

reference will be made o refnge ;
(]

. Refrigerator cornpamnent -! 88 ingly

fully discusse

below, Outer reftigerator door ganel 91 includés
ace 93 3
| 94, Ouer wall portion 93
! includes a thickenpd portion 95 q at projects slightty ont -
“wardly from su a{:e 93. A plat ‘
~ and fight recess defining handles

. upstanding, thickened énd, pom hs 110, 111 of thicken
" portion 95, As is ¢commonly kn n'in th a;t, refrigerator’

fngera )

recess defining handles 103, 104. However, it should
readily understood that refrigerator door pariel 91 conld
! ' designed for use in connection wi

. may be required. In addition, alt} ughtl'uc ened portion 95
" is-depicted in the preferred embodiment of FIG. 5 to.
located at the upmost portion of{ ig

c¢ould he reposmoned in order talpca
 ata desired location and orie

'handles 103 and. 104 do not detra

- heat transfer charactmsncs asso
panel 91 are only increased by

" Inaccordance thh the preferse
compartment door 88 is nmade
which advantageohsly enables

embodiment, refrigerat
a thermoformin  proce
‘ pmiculér shape frefrig-

gerator

.
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erator door panel 91 to be readily altered if desired. In
addition, in accordance with the method of thermoforming
a refrigerator door in accordance with the present invention,
refrigerator compartment door 88 can be advantageously

. made from two plastic sheets utilizing a single molding
| apparatus and with a liner associated with refrigerator com-

partment door 88 being formed on a male mold member as
now will be discussed with reference to FIGS. 6-13.
Initial reference will be made to FIG: 6 in describing a few
of the basic components utilized in the process of thermo-
forming refrigerator compartment door 88. The thermoform-
ing apparatus includes upper and lower platens 120, 121
each of which defines support surfaces 124 and 125 respec-
tively. Upper and lower plaiens 120, 121 are integrally
formed and are fixedly secured to control arms 127 and 128
respectively. Control arms 127 and 128 form part of or are

! attached to linear actuators (not shown), such as hydranlic,

. electric or pneumatic actuators, in order to reposition upper

and lower platens 120, 121 vertically as depicted in FIG. 6
and represented by amrows A and B. The basic shifting
arrangement for upper and lower platens 120, 121 has not

.-been detailed in the drawings since such an arrangement is
" commonly known in the art of thermoforming articles and is

therefore not considered an inventive aspect of the present
invention.

FIG. 6 also illustrates a sheet supporting and shuttling
member 132 utilized in the thermoforming method of the

.\ present invention, Sheet supporting and shuttling member

132 includes a clamping frame 135 having an upper annular
frame member 137 provided with a central cut-out portion
139. Central cut-out portion 139 is sized in relation to the

| size of the molds that are attached to the upper and lower
| platens 120 and 121 so as to be slightly larger than the molds
. whereby the molds can be positioned entirely within central
| cut-out portion 139, Upper annular frame member 137 is

" | provided with first and second undercut portions 142 and

144. As shown in FIG. 6, a pair of sheet retaining members
147, 148 are pivotally attached by means of rods 149, 150

. to second undercut portion 144 of upper annular frame
. member 137. Through rods 149, 150, sheet retaining mem-
' bers 147, 148 can pivot between a sheet releasing position
' ag indicated by the solid lines for sheet retaining member
| 147 on the left side of the upper annular frame member 137

in FIG. 6 and a sheet clamping position as illustrated by the
position of sheet retaining member 148 in solid lines on the

: right side of FIG. 6. When sheet retaining members 147, 148
| are in their respective clamping positions, an annular space
* 153 is defined between upper aunular frame member 137
: and sheet retaining members 147, 148 which is used to retain

 a plastic sheet 156. In this manner, plastic sheet 156 can be
 selectively supported by sheet supporting and shuttling
' member 132 within annular space 153 or can be released by
pivoting members 147, 148. 1t should be noted that although
only two sheet retaining members 147, 148 are depicted in
‘FIG. 6 due to the view taken, additional sheet retaining
; members covld be provided on the other opposing sides of
isheet supporting and shuttling member 132. In particular,
|these additional sheet retaining members may be highly
\desired depending upon the required thickness of plastic
isheet 156. In the preferred embodiment, for support pur-
{poses, all four sides of clamping frame 135 are provided
 with pivotable sheet retaining members.

Each sheet retaining member 147, 148 includes an out-
ermost terminal end 160 that is spaced inward a predeter-
mined distance from a downwardly extending portion 162 of
‘upper antlar frame member 137. This predetermined dis-
‘tance permits each sheet retaining member 147, 148 to freely
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pivot about its respective rod 147, 149. In order to prevent
undesired pivoting of each sheet retaining member 147, 148,
a locking arrangement is provided between upper annular
frame member 137 and the sheet retaining members 147,
148. In one embodiment, the locking arrangement includes
a plurality of locking pins 165 that extend through holes (not
labeled) formed in downwardly extending portion 162 of
upper annular frame member 137. Locking pins 165 can
abut outermost terminal end 160 of a respective sheet
retaining member 147, 148 or could actually extend into
bores (not shown) formed in the outermost terminal end 160
of each sheet retaining member 147, 148. Locking pins 165
are slidably mounted within the through holes provided in
downwardly extending portion 162 of upper annular frame
member 137 and can be spring biased to a locking position,

Reference will now be made to FIG. 7 in describing an
initial thermoforming stage in accordance with the present
invention. For forming of refrigerator compartment door §8,
upper platen 120 has secured thereto, by any means known
in the art such as threaded fasteners (not shown) that extend
into support surface 124, a first female mold unit indicated
at 172. First female mold unit 172 includes an internal cavity
174 defined by a base 175 and an annular pillar 176. Annular
pillar 176 is formed with an outwardly extending, tapered
tongue element 177. A second female mold unit generally
designated by numeral 182 is likewise fixedly secured upon
support surface 125 of lower platen 121. An integral part of
second female mold unit 182 is a cradle member 190. Cradle
member 190 is formed with first and second dike receiving
depressions 194 and 195. Cradle member 190 also includes

" an annolar recess accommodating member 198,

During an initial stage of thermoforming refrigerator
compartment door 88, a male mold member 202 is shuttled
between the first and second female mold units 172 and 182,
Male mold member 202 can be shuttled in the direction of
arrow C' by a type of shuttling mechanism that can include,
for example, a track and an actuator (not shown) attached to
the upper plateau 120. Of course, the manner in which male
mold member 202 is repositioned during the thermoforming
method of the present invention can be performed by various
types of conveying assemblies known in the art. Male mold
member 202 is formed, on an upper surface 203 thercof,
with a tapering annular groove 204, When male mold
member 202 is shuttled between the first and second female
mold units 172, 182 and first female mold unit 172 is shifted
toward second female mold unit 182 and the cradle member
190 in the direction of amow A', male mold member 202
mates with first female mold unit 172 with tongue element
177 extending within tapering annular groove 204 in order
to locate male mold member 202 relative to first female
mold wnit 172, 1t shonld be understood that other alternate
locating methods than tongue element 177 and annular
groove 204 could be used to locate male mold member 202
relative to the first fernale mold unit 172. Male mold unit 202
is also provided with a phirality of dike forming members
207, as well as an annular recess 209 spaced outwardly from
dike forming members 207. At this point, it should be noted
that anmmlar recess 209 is only depicted in FIG., 7 for clarity
of the drawings,

Shuttled into position, as best shown in FIG, 7, generally
simultaneously with the male mold mermber 202 and in the
direction of arrow B' is a plug assist 210, The plug assist 210
can be shuttled on a track and moved by an actuator attached
to the lower platen 121. Also simultaneous with the shuttling
of male mold member 202 between first and second female
mold units 172, 182 and cradle member 190, a first sheet
supporting and shuttling member 212 is shuttled between
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B . B . :
male mold member 202 and the cradle member 190 of s
second female mold unit 182, First she¢t supporting and.

shuttling member 212 carries a first plastic sheet 2 15, At this
point, first female mold unit 172 is shifted in the direction of

arrow A’ and, with the application of heat and a vacuum. s .
through male mold member 202 in a manner knawn inthe -

art of thermoforming, first plastic sheet 218 is’ vachumed

onto male mold member 202. In coordination, plug assist . .
210 is moved in the direction of arrow D’ to assure that

plastic sheet 215 conforms to the desired shape as defined by .
male mold member 202. As shown in FIG. 7A, the plug '’
assist 210 js then retracted in the direction of arrow E' and -

is shuttled out in the direction of arrow F (see FIG. 7A), By .‘

this process, an inner refrigerator door liner 218 is formed on

male mold member 202, At this point, it should be noted that cE

inner refrigerator door liner 218 is not shown on male mold
member 202 in FIG. 7A for clarity only. Due to the con-

figuration of male mold member 202, refrigerator door liner
218 is formed with dike portions 220, 221 and an' annular

flange portion 223. As we discuss more fully below, anmlar

flange portion 223 will be later bent to form an inturned edge 0

225 and refrigerator door liner 218 is later trimmed at -

intumed edge 225 (se¢ FIG. 14). An annular recess 227

(shown only on one side of FIG. 8 for clanty) is also formed
in annular flange portion 223 dunng the vacuum formmg
process.

When first plastic sheat 2154 appropnaxcly fonned and L

a cooling process has taken place, femble mold 182 apd

platen 121 is shified in the direction of arfow G' and uppé;r &

platen 120 is shifted in the direction of arrow H' as shown

in FIGS. & and 9 and sheet retaining members 147, 148 are 30
shifted to their release positions. At this pomt, lower plale.n 3

121 is shifted downwardly in the direction of amow B" in
FIG. 9 wherein refrigerator door liner 218 is retained w:thm
cradle member 190. Although not. shown in ‘detail, male

mold member 202 preferably includes tab portions 229 that
can pivot relative to the remainder of male: mold member.

202 in order to cnable refrigerator door liner 218 to. be

removed from annular recess 209 and male mold member °

202. Next, male mold member 202 and first sheet supporting
and shuttling member 212 are shuttled out from between 40
first and second female mold units 172,/182. Thereafter, a

second sheet supporting and shuttling member 231 shuttles -
a second plastic sheet 234 between first and second female‘,‘

mold units 172, 182. When second sheet supporting and

shuttling member 231 is in place between first and second 45
female mold units 172, 182; vpper platen 120 js: shifted-
toward lower platen 121 as illustrated in FIG. 10:80 as to -
come inio contact with second plastic sheet 234 and a
vacuum is applied through first female mold unit 172 in a

manner kriown in the art such that second plasuc sheet 234 '5

is drawn into first fermale mold unit 172 in order to form
onter refrigerator door panel 91 (seeFI(L 11). Assoonasthe |
vacuum is applied, lower platen 121 is extended such that

inner refrigerator door liner 218 and outér refrigerator door
panel 91 contact each other as shown in FIG. 12. With the
application of heat, the inturned edge 225 of inner refrig-
erator door liner 218 is melted to the inwardly turned annular
sidewall partion 94 of outer refrigerator door panel 91 (also
see FIG. 14). Once these two pomons of refrigerator com-
partment door 88 are joined, pressure is mmediately apphed
through a blow pin (not shown) into the interior of the newly

formed refrigerator compartment door 88 to enhance the

details of outer refrigerator door panel 91. Next, both upper
and lower platens 120, 121 are retracted and the final
product, which is still attached to second sheet supporting -

and shuttling member 23 1, is shuttled out itom between first. - |

and second female mold units 172, 182 as shownin FIG. 13,
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: The mterconnecuon between 1
: reﬁ-:gerator door liner 218 and
sidewall 94 of outer refngerator

‘b¢st shown' in the enlarged v1e

10 thecahinetss thetnmhnem '
iside view and a seam defined by :
- bétween annular si wall portion §
. and-221 and extendf substantially per
. wall portion of doo panel 9lasc
15 Inn accordance with the presen '
~erally indicated at 243 in FIG. 14,
" within annular. recess 227. To fi
gasket 243 may be designed 1o iy
‘shown in FIG. 14, that overlies tri)
fush with sidewall 94, Once g oke
2 aesmetically appealing  all
. formed. FIG. 14 also illustrates tha ia
preferred cmbodlmﬁm of the invention, the ints
1247 defined between ouier refrigers '

25 | msulatmg material. Tn the prefe‘ .
Jis injecwd into inteh:al chamber |

1

enham:ed thermal speclﬁcanons i
- ment door 88, additional structura
cantly increasing the weight of| refri

1 by a plurality of spaced, inte;
: The pasket is adap*ed t0 be mou
227 by press ﬁtting connection ‘
undemut formed by s:dewall po
" the' gasket in place, The spaces T
portlons 262, 263 and mtercu

260 therein.

. For sealing purposes, the gas i' i
50, member generally  indicated at
- member generally indicated at bg ,
3‘280isaﬂached,todnq‘endofb 5 3

55 attachmcntmembexm Secon
" secured to base. 252 at one end th
. 287 and at another end thereof t0 |

288, anarysealmemberﬁsols ,... emgage e face

(not labeled) of

compartment door 88 is c]osed ]

" metal, primary seal member 280)i
‘ an internal chamber 200 which h
for enhancing the sealmg ch aracie

6! in the art. ‘f '
From the ahove, discussxon, it :

jon 262 fimetions to hold
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with the present invention minimizes the number of manu-
facturing steps necessary and results in reduced manufac-
turing costs. In addition, since the refrigerator door is
completely made from plastic, it will be a more durable than
conventional metal/plastic doors and can be more versatile
in design. One of the key benefits to the manufacturing
process is that the door can be manufactured such that the
joining seamn whereat the outer door pane] meets the inner
liner faces toward the inside of the refrigerator. Due to this
positioning of the seam, the gasket could he advantageously
designed to cover the seam so as to provide an extremely
aesthetically appealing overall assembly.

Although various materials could be utilized in connec-
tion with the present invention to form the refrigerator door,
in the preferred embodiment, outer refrigerator door panel
91 is composed of a high impact polystyrene layer of
approximately 95~98 mils in thickness having an acrylic cap
layer of polymethylmethacrylate in the order of 2-5 mils,
‘The refrigerator door liner 218 is preferably formed of high
impact polystyrene. In addition, a foam barrier layer of a
stytenic alloy may be used on the inside surface of both the
outer refrigerator door panel 91 and the inner refrigerator
door liner 218 when certain corrosive foams are injected
within internal chamber 247. It is also possible to use
polyvinylchloride as the material for either of these compo-
nents. If polyvinylehloride is utilized, no cap layer or foam
barrier will be necessary. However, the use of the polysty-
rene over the polyvinylchloride is preferred based on cost
factors. Instead of the polymethylmethacrylate used for the
cap layer, it is also possible to utilize styrenemethyl-
methacrylate.

As indicated above, the refrigerator door constructed in
accordance with the invention will be more energy efficient
than conventional doors utilizing metal panels which inher-
ently conduct more heat into the unit, This efficiency char-
acteristic is further ephanced by locating the thickened
portion of the door that contains the handles closer to the
periphery of the door than the dike. Obviously, the plastic
also provides a corrosion resistant door that does not require
painting. When foam is injected within the door, the door
shells are inherently stronger, even more so than the con-
ventional design.

Although described with respect 1o 2 preferred embodi-
ment of the invention, it should be readily understood that
various changes and/or modification can be made to the
present invention without departing from the spirit thereof.
For instance, the specific manner in which the gasket is
attached to the thermoformed door can readily varied with-
out departing from the spirit of the invention. An important
aspect of the method of manufacturing the refrigerator door
as described above is that it enables a particular positioning
of the joining seam of the outer door panel and the refrig-
erator liner wherein the seam is located in a position where
it cannot be viewed in the normal door closed posture to
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provide an aesthetically appealing configuration. In general,
the invention is only intended to be limited by the scope of
the following claims.

We claim:

1. A unitary plastic refrigerator door comprising:

a thermoformed onter refrigerator door panel including an
outer wall portion and an inwardly turned, annular
sidewall portion; and

a thermoformed inner refrigerator door liner integrally
formed with at least one dike portion and an annmlar
flange portion positioned outwardly of said at least one
dike portion, said annular flange portion including an
intuned edge portion being joined with the annular
sidewall portion of said outer refrigerator door panel
along a seam located between said anmilar sidewall
portion and said at least one dike portion, said seam
extending substantially perpendicular to said outer wall
portion of said outer refrigerator door panel,

wherein an internal chamber is defined between said outer
door panel and said inner refrigerator door liner, said
refrigerator door further including a filler material
located throughout said internal chamber,

2. A unitary refrigerator door as claimed in clsim 1,
wherein said seam is located inward of said annular sidewall
portion.

3. A unitary refrigerator door as claimed in claim 2,
wherein said seam is substantially parallel to said annular
sidewall portion.

4. A unitary refrigerator door as claimed in claim 1,
further comprising:

a door gasket; and

means for securing said door gasket to the annular flange
portion of said refrigerator door.

5. A unitary refrigerator door as claimed in claim 4,
wherein said sscuring means comprises at least one recess
formed in the annular flange portion of said inner refrigera-
tor door liner and at least one connection element carried by
said gasket that is adapted to be press-fit into said at least one
recess. :

6. A unitary refrigerator door as claimed in claim 4,
wherein said door gasket includes a portion that extends
over and visibly covers said seam,

7. A unitary refrigerator door as claimed in claim 1,
wherein the outer wall portion of said outer refrigerator door
panel includes a thickened portion and a handle member
formed in said thickened portion.

8. A unitary refrigerator door as claimed in claim 7,
wherein said refrigerator door has an associated periphery,
said handle member being located closer to said periphery
than said at least one dike portion of said inner refrigerator
door liner.

& k& k¥
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‘This invention relates to a gasket for refrigerator or
freezer cabinets and the like. More particularly it re-

lates to an improved gasket for eﬂ’ectmg a seal between .

the door and cabinet uader the more stringent speciﬂca-
tions-presently demanded by the manufacturers. o
The refrigerators and freezers .presently bqng AN

the door when it is closed are Iow so that the seal must

be effected initially under minimum unit prwsuw: on the-
-Under such conditions, the compression. sét and

10

15

normal softening of the gasket mmst be counteracted in -

the design and/or material selection to provide a gaske!; ‘

which will be effective . for .substantial periods of time,

It is therefore an object of ‘this invention to provide a-
gasket that cffectively seals under low unit: pressuws be-j

_tween the door and cabinet.of a refrigerator.

-Another ob]ect uf ‘the’ invention is to. prowde a gasket‘
.that inherently compensates for compression ‘set in.the
- gasket to maintain an effective seal after long use..

A still further object of the ‘invention is to provide

30

R

a gasket that meets the more Tigid spemﬁcatxdns now. ml ‘

effect.
Other objects of this invention will appear herema.fter
as the description of the imvention proceeds, the movel

features, arrangements and combinations being clearly set.

forth.in the claims herennto appended. u ‘
In the drawmgs. ‘ . ‘
"Fig. 1is a cross-section of one form of a ;ef;xgerator

. gasket made in accordance with, the invention;:

Fig. 2isa cross-secnon of one modxﬁcauon of the in~
wvention; and
.Fig. 38 a cross—sectxon of another mndiﬁcaﬁun of tha

. mvenuon.

The gasket 1 gs seen in Fig. 1.iy an eximded section

.of resilient material such as rubber,. natural or synthetic, |
.polyethylene, polyvmyl chlonde etc,
“materials for gaskets of this type is well known. ' For the

purposes of illustration, the gasket 1 includes a flange 2
which underlies: the door panel.3 so as to provide means
for attanhmg the, gasket to the vefrigerator door. - Par-
ticular means provided -to attach-the gasket to the door
will depend upon.the. particular door structure and may

..be varied accordingly.without affecting the. sBalmg por-

ENSDOCID: <US

tion of the. gasket.

-Along the edge.of the flange 2 is a vertical section 4.

The uge of such"

‘. overlies the inner surface ot the dobr panel 3,
- end of the cantilever portion 7 lics on 1 sun'

. cooperates with the oges pbrtion 5topy vide the |
:sealing stresses when. the door is closed

‘the gasket 1 provides a shbstantial T2
.gasket as installed is shown

- the foreshortening of the ogee portion. 3 y
‘face of the tubular portion & contacts| the reft gerator

. the shape indicated in which the ogee i3
: increasmg the severity of éurvature o

“tion 5 of the gasket is. accomplished vJ
.sbres’ per inch of letigth $o that jhe se

pressures,. | ‘

The cantilever sectzon 7 dunng the closiag umlarly PHR
flattens’as indicated by dashed and dotted lines (slightly) - .

" exagperated for sake of clarity) due tp| the. ‘transmission| . -

e gasket sgction so that the

inger end 8 of the cantilever section i oves sl: uhtly i.th‘ E

door’ panel and'js unattached. ' The caf

pearance fo the door stru \
In effecting the seal when the refng ¢

g -

with ‘'which a sausfactory seal ray-bs effected.. -

by the solid line in Fig. 1
and the position indicated. by the dash life illustrates the
approximate minimum -deflection neges ary which . will
effect a good seal around ' refngera or door while the
broken line position indicates a_ma
eeffect & good seal. -In cither of these pasitions §

lar portion 6 of the refngerator gaske 1 isi ﬂat ened to

face of the tube with the cabme’q I d es:red, }

2‘:‘,tactmg surface of the . sealing surface may be ribbed.
. 20 ng the|

factured include door mountings that require very low '
forces to open,-due to lepislation passed by Congress,
As a result the forces acting to compress the seal around:

roughened etc. as is well kgown to assf s in effec

pornon 6 moves inwardly and somewh

cabinet (mot shown), the. subsaqtgent

complished by a rolling action rather than slipp ge ‘over

the sutface. " The. ogee portion § assu s
‘shape.” Ttis apparent that the dlstortx i

refrigerator. -door and. the pabinet is eﬁ

of the stresses: through

~wardly over the. door stiriace a8 the| sealing scction
‘ dmtoned' The relief of these stress in the gasket as
sist in xétummg the gasket to .'ltS mi shqpe he.n

50
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 fiattens in a similor, manner to fhet |desirablg for th

60‘; modxﬁcauon shown in ng i.

‘ 1,3 extends substantially >verhca11y upwp

which extends appx:ox:mately to the.upper edge of the -

door panel 3. Extending in a ‘generally vertical direction
from this vertical. section 4.i5.an oges portion 5 which
carves first outwardly and then inwardly to support a
tubular sealing portion 6 substantially over the vertical
portion 4. The ogee section 5 is relatively thin in order
to make it very flexible when it is sub;ected to pressurﬁ
by closing the door.

Also, at the upper end of the vertical section 4 isa
laterally inwardly extending cantilever porﬁon 7 which

2OE3754A1_|_>

: tubulzu- 'section 15 ﬂatteps when sub;ted o such pres- v}j'}} jf

70

"door is opensi.

,curvature being inwardly from-the vertical section 10 BT I
ion'11 supported :*

! maximum deflections mpec’nvej

'tical portion 14 to suppo;t the tubular[ ling portion 15, |
[Xn, this modification .the’ ogse. section, A3 curves slightly '/ .

. outwardly then'inwardly from its pointiof origin to cause || |
/a.substantially direct vertical inward movemm t[;of th

trvely inclndmg the posztions of the L |.. ¥ ever p

In the modification shuwn in Fxg 2| the. oge secuo
9'js less severs i curvamre with the jentire dir

that shown in Fig. 1 but the _tubular sg

from the ogee section 8, lles substantially over th vertic

‘section 10 of this gasket. "Theé dasheélt|and broken lines

illustrate the positions of the gasket pdler minimim oo

‘the fubular element 11 is. deﬂected more due to
er amount of curvature, ih the ogge section.  Th tubul
portion 11 also moves laterally as the {- ﬂecuon creas
in’the same manger as described in i
1, The ogee section 9 tends to fold laierally linwardk

over the cantilever avm partlon 12 which simultaneonsl

. In_the modification shown in’ Fxg. the oge portio

‘tubular section when distorted by the Elosing dopr. -
sures to. eﬁect the, seal agamst the do . The

‘are xnustra:ed by the dasbed and b ken

o |zoeamss
cc l’fatented D?c 13, 1960 | | |

h daﬁms edap- .

or door closed, o
ge of de e¢txonsi i
Ths

thismodiﬁcaﬁo‘f‘j 3
he smallr: |

simim deflection to, |

on ectwn th Fi .‘
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In the modifications of the invention shown in Figs. 1
and 3 the cantilever portions 7 and 16 respectively are
attached to the vertical portions 4 and 14 respectively by

-3 joining portion 17. The portion 17 extends for a

short distance towards the free end of the cantilever
member 7 or 16 over and substantially parallel to the
base then swings upwardly in a generally vertical direc-
tion so as to form with the ogee section 5§ or 13 a pocket
or chamber 18. Ths ogee section collapses into the
pocket 18 as the refrigerator door closes to the extent
that the ogee and tubular sections are collapsed sub-

stantially before contacting the cantilever member. This )

provides a soft seal for a substamtial distance of door
travel after the initial contact which is followed with a
firm seal if that distance is exceeded.

In any of the modifications of the invention shown
the ogee section and tubular section of each form of the

gasket cooperate to effect a very soft seal or low 1mit

pressure scaling gasket. The ogee and tubular sections
in effect act as a wand to seal readily by distortion when
the door is closed. The ogee section canses the gasket
to assume. a uniform distorted shape throughout its
length with the tubular portion actually sealing against
the cabinet surface. Gaskets of these confignrations can
be installe@ around corners of the door structure with-
ont the nsual preformed cormers or reshaping of the
gasket structure in the corner area.

The configuration of any of the gaskets of this inven- -

tion is such that stresses introduced by the deflection are

- distributed over a relatively large section so that the

unit stress is Jow. This minimizes the compression set
of the gasket materinl resuliing in a seal that is effec-

tive for many years, The particular configuration also -
. permits a wide latitnde jn the deflection withont mate-

rially affecting the effectiveness of the seal. .
While certain representative. embodiments and details
have been shown for the purpose of illustrating the in-

vention, it will be apparent to those skilled in the art °

that varions changes and modifications may be made
therein without departing from the spirit or scope of the
favention, .

Having thus fully described my invention, what I claim
and desire to secure by Letters Patent of the United
States is:

1. A gasket for attachment to a refrigerator door to
seal the margin of the door against the cabinet compris-
ing an clongated unitary strip of resilient materisl of
similar -cross-sectional shape throughout its length, said
shape having a base portion to secure said strip to the
door, a vertical portion rising upwardly from and at-
tached to one end of said base portion, a joining portion
attached to the upper end of said vertical portion ex-

tending substantially parallel to and overlying said base -

portion for a short distance, then extending gemerally
in a vertical npward direction away from said base por-
tion, a convexly arched cantilever membeyr having one
end attached to the upper end of said joining portion
and overlying said base whereby the other end thereof
is free to move laterally with respect to said base and
the door to which the gasket is secured, and a sealing
portion formed integrally with said base extending from
the upper end of said vertical portion above the cantilever
member, said seeling portion consisting of a free-stand-
ing ogee-shaped section with one end attached adjacent
the upper end of the vertical portion and extending up-
wardly therefrom substantially normal to said cantilever
member with a closed fubular sealing element of a diam-
eter substantially greater than the thickness of the agee
section integrully formed on the outer end thereof to
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injtially contact the cabinet as the door moves toward
the closed position, the outer end of said ogee-shaped
section being unsupported by other structure and co-
operating with the joining portion to form an open-
topped pocket thercbetween and the size of the opening
in said tubnlar sealing- element being at least several
times greater than the wall thickness of the clement, the
ogee section collapsing substantially axially and nniformly
along the length of .the gasket into said.pocket when

10 closing the door on which the gasket is attached to fore-

shorten the ogee section in substantially the direction of
its imitial extension, the tubular element and ogee sec-
tion being appreciably flattensd ‘prior 10 any substantial
flattening of the cantilever member when the door of

18 the refrigerafor is closed.

2. A gasket for attachment to a refrigerator door to
sgal the margin of the door against the cabinet compris-
ing an elongated unitary strip of resilient material of
similar cross-sectional shape throughout its length, said

20 shape having a base portion to secure said strip fo the

- door, a vertical portion rising upwardly from and at-
tached to one end of said base portion, a joining portion
attached to the upper end of said vertical portion and
extending substantially parallel to and overlying said

25 base portion for a short distance, then extending gen-

erally in a vertical upward direction away from said
base portion, a convexly arched cantilever member have
ing one end attached to the upper end of said joining por-
tion and overlying said base wherchy the other end

30 thercof is free to move laferally with respect to said

. base and the door to which the gasket is secured and a
sealing portion formed integrally with said base positioned
to extend from the npper end of said vertical portion
. above the cantilever member, said sealing portion con-

. 85 sisting of a free-standing ogee-shaped section with one

end attached adjacent the upper end of the vertical por-
tion and extending upwardly therefrom substantially nor-
mal to said cantilever member with a closed tobular seal-
ing element of a diameter substantially greater than the

40 ‘thickness of the ogee section integrally formed on the

outer end thereof to initially contact the cabinet as the
- door moves toward the closed position, the outer end of
said ogee-shaped section being unsupported by other
structure and cooperating with the joining portion to

45 form an open-topped pocket therebetween and the open-

ing of the tubular element being normally slig.hﬂy oval
. shaped with the major axis extending substantially par-
allel to the door surface and being at least several times
greater than the wall thickness of the tubular element, the

50 opee section collapsing substantially axially and uniformly
along the length of the gasket into said pocket when:
closing the door on which the pasket is attached to fore-:

shorten the ogee section in substantially the direction_of
its initial extension, the tubular element and ogee section

85 being appreciably flattened prior to any substantial flat-

tening of the cantilever member when the door of the
refrigerator is closed. '
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REFERENCIA Radicacién No. 7 110203
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Evento : 379
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Como resultado del examen de forma, real;zado con fundamento en el articulo 38 de
la Decisién 486 de la Comisién de la Comunidad Andina, articulo.27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria Y Comercio, ge le comunica que:

1. La traduccidtn de los capmtulos descrlptiVO' y .reivindicatorio debe estar
J‘_acompaﬁada de los respectlvos dibuijos.

2. La solicitud no -contiene 1a copia del documento en Que consta la cesién del
derecho a la patente del inventor al solicitante © a su causante. (Art. 26-k)
Decisgidn 486. ‘ : ‘ :

3. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los grticulos 63 y subsiguientes del Cédigo de
Procedimiento Civil. Adicionalmente, debera presentar el -documento que acredita la
existencia Yy representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

4., La invocacion de prioridad en tramitefP,C.T no genera el cobro de tasa alguna,
por lo cual el solicitante puede pedir el desglose del recibo correspondiente a
dicho pago.. .

! En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidn 486, se le
' regquiere .para gue dentro del término' de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se

con51derari abandonada y perderd su prelacmén.

Notifiquase‘ el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
,“e) dgliaap&tu1° quinto del titulo prlmero de la Circular Unica No.10 de 2001.
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