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do la junta a lo largo del perimetro entero del gabinete do 

refrigerador 17 y a travØs do la cØmara tubular, o globo (tamblØn 

parte del fuelle), con la puerta interna 31 y el gabinete 17. 

Sin embargo, especialmente con los congeladores o 

s refrigeradores combinados que operan a temperaturas bajas de 

0°C, las juntas conocidas del tipo descrito en la figura A tienert 

desventajas serias, puesto que la operaciôrs de los fuelles es 

alterada por la perdida do flexibilidad de su estructura plØstica, 

PVC normalmente plastificado, debido al aire a presiOn baja (que 

10 puede disminuir a aproximadamente -25°C) que entra 

directamente en contacto con la junta a travØs del espaclo 

localizado entre el gabinete y:la puerta interna que, en el area al 

lado do la junta, se indica con4 en la figura A. 

Por otra parte, la posible falta do nivelaciOn de la zona del 

Is gabinete do refrigerador, en la cual la parte magnØtica de los 

sellos de junta puede causar pØrdidas do energia y formaciories 

do hielo en el caso de quo no haya contacto entre la junta y el 

gabinete del mismo. 

Breve Descriución do Ia invenclón 

20 Comparando tales sistemas de sellado conocidos, la 

presente invenciOn ofrece mejorar considerablemente la eficacia 

tØrmica do la aplicaciOrt refrigerante, mediante la reducción do su 

consumo do energia y do la formación do hielo dentro do ella, 

reduciendo drâsticamente la  transmisión de calor entre la parte 

25 frla exterior e interior que puede ocurrir airededor del perimetro 
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de sellado entero entre la puerta y el gabinete. El propOsito de la 

invenciOn tambiØn es mantener una funcionalidad ideal del 

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

extensible, permitiendo quo opere a temperaturas elevadas 

comparadas a las del refrigerador. 

Para lograr tales objetivos, asi como otras ventajas que se 

describirÆn rnÆs adelante, la presente invención proporciona una 

junta pars los gabinetes de refrigerador del tipo que incluye una 

porción del tipo fuelle suave para sellar el area entre el gabinete 

10 y la puerta, extendiØndose desde una pardon base capaz de 

acoplar la puerta externa y/o la puerta interna del gabinete de 

refrigerador, on donde la porciOn base es sustancialmente rigida 

y 

en un extremo de ella opuesto a la puerta interna 31, un medio 

hecho do material sustancialmente suave se extiende para sellar 

is el espaclo ubicado entre el gabinete y la puerta interna, en donde 

el media do sellado estªn independiente y libre de dificultades 

con respecto a la porciOn del tipo fuelle suave. 

En la junta de acuerdo a la invenciOn, la porciOn de tipo 

fuelle suave, quo funciona preferiblemente, pero no 

20 necesariamente, expandida por extractor magnetico, permite que 

la puerta so cierre pars comprimir el medio hecho 

sustancialmente de material suave, de tal modo so sella el 

ospacio ubicado entre el gabinete y la puerta interna. 

Para entender mejor las caracterIsticas y ventajas de la 

25 invención, los ejemplos no Ilmitantes do las modalidades 



prÆcticas serÆn descritos de aqul en adelante con referencia a las 

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

junta de la invención estÆ, sin limitación, de tipo magnØtico y se 

muestra en una posicion de operación trabajando junto con el 

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

Breve Descrj,ción de los Dibulos 

Las figura A, segün Ia mencionado anteriormente, se aplica 

a la tØcnica anterior. 

La figura I muestra una vista en secciOn transversal de una 

10 junta de acuerdo a la invenciOn. 

Las figuras 2-8 muestran una sección transversal similar de 

un nümero correspondiente de las modalidades de la junta de 

acuerdo a la invención. 

La figura 9 muestra una vista en secciOri transversal de una 

15 encarnaciOri de acuerdo a la invenciOn, de una junta 

monoextrulda, que se extruye en un material. 

Descripción Detallada de la lnvención 

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

incluye una porcion de fuelle suave 11, por ejemplo PVC 

20 plastificado o similares, coextrulda con una porciOn base 12 

hecha de, por ejemplo, PVC rigido. La porciôn de fuelle 11 es 

preferiblemente de tipo magnØtico, terminada en la parte superior� 

con una hendidura B capaz de contener una tira o secciOn hecha 

de material magnØtico. En todas las modalidades descritas 

25 previamente, a excepciOn de una de la figura 8, en la porciOn de 

A 
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fuelle 11 desde Ia hendidura B, hay una cÆmara se sellado por 

compresión tubular, a en forms de globo 7 colocada at lado 
y 

hacia la puerta interna 31. En las modalidades (las figuras 1, 2, 

3, 4, 5), la pardon base 12 do la junta 10 tiene una secciôn con 

5 forms do U invertida segQn lo.descrito en la Solicitucl de Patents 

MI2005A000121 del Solicitante en (a presente. Tal secciOn es 

definida par una secciOn horizontal 13 y por un par de secciones 

verticales, una de las cuales es operacionalmente externa 16 para 

acoplar la puerta externa 30, un extremo do metal de lamina 

10 dobtado con una superficie plana 9, mientras quo la otra es 

operacionalmente interna 19 para acoplar la puerta interna 31. 

Con este propOsito, la sección 16 termina con una pata 20 usada 

para acoplar (a superficie plana 9 en la puerta externa 30, 

mlentras.�que (a secciOn 19 termina conuna pata 21, desde (a cual 

15 una secciOn vertical 22 so extiende internamente con un medio de 

aseguramiento de cierre por: presiOn 23, por interposición de un 

codo suave 24, con el extremo do la puerta interna 31, por 

ejempto segün to descrito en los documentos EP 146994 y EP 

319087 del Solicitante do (a preserite. 

20 En (a junta 10, el material suave do la porción 11 se 

coextruye con el material rigido de la pardOn 12 a to largo do Is 

longitud completa de la secciOn 16 y finaliza con un reborde 25 

que es conveniente para setlar operacionalmente (a superficie 

plana 9 de (a puerta externa 30 para prevenir (a fuga de material 

25 termoais(ante, por ejempta espuma de poliuretano, en (a fase de 
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relleno final de Ia cubierta de Ia puerta. Para tales propósitos de 

sellado, se requieren rebordes coextruldos suaves adicionales, es 

decir 27 en el medio de aseguramiento 23y 28 en Ia pata 21 de Ia 

base de la junta. En Ia modalidad mostrada en Ia figura 6, Ia 

S junta 10 tiene una porciOn base  12.que consiste sustancialmente 

de 
una secciOn en forma de T en Ia cual una secciOn vertical 32, 

que termina con rebordes 1 33 hechos de material suave 

coextruido, se extiende hacia Ia puerta interna desde una secciOn 

horizontal 13. :Tal estructura consiste de un medio de 

10 aseguramiento para..Ia puerta interna 31, que se hace 

especificamente en Ia forma de un receptÆculo hueco 34 para 

alojar Ia sección vertical 32 
y 

para acoplarla firmemente debido a 

Ia acciôn de los rebordes suaves 33 que se doblan, de tal modo 

se sells firmemente las paredes del receptÆculo hueco 34. 

15 Incluso en tal modalidad, en Ia junta 10, of material suave de Ia 

porciOn 11 estÆ coextruldo con el material rigido de Ia porciOn 12 

a to largo de toda Ia longitud de Ia secciOn 16 
y 

firializa con un 

� 

reborde 25 que es conveniente para sellar operacionalmente Ia 

superficie plana 9 de la puerta externa 30 a modo de prevenir Is 

20 fuga de material termoaislante en Ia fase de relleno final de Ia 

cubierta de Ia puerta. 

En ’I a modalidad mostrada en Ia figura 7, Ia junta 10 de 

acuerdo a Ia invenciôn se proporciona con una base rIgida 12, 

coextruida con una porción de tipo fuelle suave 11 del tipo 

25 descrito en las Paterites EP0905464 
y 

PCTIEP02/00668 del 
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la secciôn horizontal 13, opuesta operaciortalmente a la puerta 

interna 31 - se curvea vertical u oblicuamente de acuerdo a una 

secciOn 6 que sigue sustancialmente el perfil de la puerta interna, 

donde hay un media 5 hecho de material sustancialmente suave 

5 capaz de sellar at espacio 4 ubicado entre el gabinete 17 y la 

puerta interna 31, el medio de sellado es independiente 
y 

libre de 

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

segün to especificado mejor de aqul en adelarite con la 

descripciOn de cada modalidad (mica. 

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

a la secciôn 6, 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 

colocaciôrt de la junta u, opcionalmente, a contener Ia espuma de 

is poliuretano en caso de que haya pasado a travØs de la cÆmara 

ubicada debajo de ella. 

En la modalidad mostrada en la figura 1, el medio de sellado 

5 estÆ coextruldo en el material suave con respecto a la secciOn 6 

de la base 12 y comprende una sección de extensiOn 2 de la 

20 sección rigida 6 donde hay una cÆmara tubular, o en forma de 

globo, 3 con una secciOn atargada sustancialmente 

complementaria a la del espacio 4 pare sellar tal espacio, 

deformØndose a travØs de la compresión en at borde del gabinete 

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

25 de sellado 5 es completado par un clemento de sellado tubular 14 



quo se extiende desde la, seccin 2 hacia la puerta interna. 

En la modalidad mostradaen Ia.figura 2, el.rnedio desellado 

S. difiere de la modalidad anterior debido a la presencia de u  

reborde de sellado 18 que so extiende operacionalmente hacia el 

5 fuellell 

En la modalidad mostrada en la figura 3, el rnedio de sellado 

.5 comprende nuevamente’una cÆmara . tubular, o en forma de. 

globo, 3 con una secciOn alargada suStancialmente. 

�..compiementaria a la del espai.o4. que.s.e sellarà 
- 

que eneste 

10 casb seextiende desdeun elàrnentodeaseguramiento35,  hecho 

preferiblemente de un  material rigido en forma do U, capaz de 

acoplarse por interferencia encombinaciOn con la sección 6 do la 

base rigid a en Ia cual se ajusta 

En las modalidades en ls figuras 1,  2, 3,. Ia.porciônde.tipo 

is fuelle 11 estÆ coextrufda en un lado a Ia largo do la pared 16 con 

la pardOn base rlgida 12 y enel ótro lado,  la que estÆ cólocada 

operacionalmente hacia puerta interna, con is secciOn 

horizontal 13. 

En la modalidad do la figure 4, la porcion de tipo fuelie 11 

20 estÆ coextrulda con la porciOn base ngida 12 en un lado a lo 

� largo de la pared 16 y:en el tro lado, la.operaàionalmente hacia 

Ia puerta interna, con. la seciOn vertical 6. En tal modalidad, el 

medlodesellado 5. comprend nuevarnentw una:cÆrn.ara tubular, 0. 

en forms do globo 3 con u  seccion alargada sustancialmente 

25 complementaria a Ia del espacio 4 que se sellarÆ, 
y Un reborde do 



H 
10.. 

sellado 18 q ue se extende.opeaciorÆlmente hacia el fuelle II. 

� . . . 

En la rnodäiidad mostradaen Ia figura 5, el medio.de set.Iado 

5 com.prendeun elementode Ø1lado tubular ’14 que seextiende 

desde la secciön 2 hacia la puØrta interna, la secciOn 2 estÆ 

5 reducida hasta Un reborde de sellado extendido 34 con 
� una 

sección aôanalada, formada convenientemente Para sellar el 

espac.io 4 en la posición de qperación de sellado de la puerta, 

segti:n lo mostrado en la flgura 

En la -modalidad de to figura 6, la porción de tipo fuelle 11 

� 10 estÆ cóextrulda con. la  porci&n base rfgida 12 en un lado a lo 

largo de. tapared 16 yen el orolado, la operacionalmente hacia 

la puerta interna, en. IA se.cci4n vertical 6. En tal modalidad, el 

medio d  sellado 5 aün comprendeuna cÆmara tubular, a en 

forma de globo 3 con :una sección alargada sustancialmente 

is complernentaria a Ia del espack 4 que se seltarâ, 
y 

un reborde de 

sellado 18 que se extiende operaciônalmente hacia el fuelle 11, 

Para entrar en contacto con 6,1en. et globo 7, segiinlo mostradO 

en ia fIgura, debdo a su deforrnación despuØs de. la compresiôn. 

En la modalidad mostrada en la figura 7, la forms del medic 

20 de sellado 5 eel sustanciàlmEnte similar a la de la modalidad 

H . ’ mostrada on Ia figura 6, la cÆrnara tubular, o en forma de globo, 3 

tiene en este caso una seOciôi mâsgrande que la que estÆ ØnIas 

otras modalidades mostradas,I asl tamb.iØn entra en côntacto con 

ci globe 7, despues de la cornpresión,  de tal modo se seII.a todo el 

25 espaclo adyacente, sin un reborde 18 segiTh to incluido en Ia 
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10 

15 

20 

25 

modalidad de Is figura 6 

En Is modalidad mostrada en Is figura 8, el medio de sellado 

5 aun comprende una cÆmara tubular, o en forma de globo, 3 con 

una secciOn alargada sustanctalmente complementaria a la del 

espacio 4 que se sellarÆ - qye se logra desde una secciOn de 

extension 2 de Is secciOn 6 de Is base rigida que sigue 

sustancialmente el perfil de là puerta interns. En este caso, Is 

secciOn 6 no estA coextrulda con is secciOn 2 pero es recibida por 

interferencia mientras qua se forma convenientemente de acuerdo 

a una seccion en forma de U 6-6’ en cuya secciOn 2 se puede 

ajustar firmemente por prestOn, por ejemplo, pestaæas mediarite 

las cuales se adapts en Is superficie. Tal modalidad permite 

acoplar el fuelle 11 con el medio de sellado 5 que puede toner 

diferentes alturas de Is seccun 2 o diferentes formas del globo 3, 

dependiendo de is adaptaciOn de Is puerta interns con Is cual se 

acopla Is junta. 

En Is modalidad mostraca en Is figura 9, Is rigidez requericla 

es en este caso dada a Is seccion 6 de is base 12 asI como al 

resto de Is base de Is mtstha debido al espesor de Is seccion 

monoextrulda y no debido 
a 

las caracteristicas iritrinsecas del 

material plÆsttco usado El media de sellado 5 aun comprende 

una cÆmara tubular, o en forma de globo, 3 con una seccion 

alargada sustanctalmente complementarta a Is del espacto 4 qua 

se sahara El espesor del giobo 3 puede ser similar al del fuelle 

11, por ho tanto los dos elementos de sellado suaves tienen 
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Adems, tal porcion de base rigida do la junta que separa 

los dos medios de sellado independientes suaves, trabaja como 

una barrera termica debido a quo mejora el aislamiento, de tal 

modo hace la transmisin do calor mao dlffcit do uria zona a otra 

Si el material do Ia base de junta es rigido en el sitto en 

forma de T, tal sección de separacion no sufrira mecanicamente 

ninguri efecto de enfriamiento progresivo entre el interior y el 

exterior, de tal modo se ehmina cualquier otra posibilidad do 

interferencia entre los dos medos de sellado. 

De acuerdo a la presertte invenclón, los medics hechos 

sustancialmente do material suave, que sellan el espacto 

localizado entre el gabinete y IA puerta interna, mantienen buenas 

caracteristicas flexibles y de recuperaciOn elastics incluso cuando 

las temperaturas son inferiores a 0°C, aol se sella, por 

compresión, un area mao interna del refrigerador con respecto a 

en la cual se ubica la porclón de tipo fuelle suave 

El medio de sellado 5, o por lo menos su porción 3, so 

puede hacer do un material diferente del do la porciOh do tipo 

fuelle suave 11, material d& medlo 5 tiene caracterlsticas 

flexibles que permitan la torsion facil y buenas caracteristicas do 

recuperacióri elØstica a tempØraturas bajas usadas comiThmente 

con los refrigeradores y congeladores, seleccionados entre los 

que tienen unà tern peratura de transición vitrea (Tg) mØs baja que 

Ia temperatura do operaciOn minima del refrigerador. 

En la rnayorla de la aplicaciones criticas, Os decir. 



REIVINDICACIONES 

1. La junta pare gabinetes de refrigerador del tipo que 

incluye una pardon de tipo fuelle Para, sellar el area entre Un 

5 gabinete 
y 

una puerta del mismo, se extiende desde una porciOn 

base capaz de acoplar, una puerta externa y/o una puerta iriterna del 

gabinete de refrigerador, caracterizada porque la porcion base es -

en rigida 
y 

porque en ci extremo de Østa, que hace 

� frente a la puerta interna, el nJd4p hecho de material 

.10 sustancialmente suave se extiende Para sellar el espacio ubicado 

entre el gabiriete 
y la puerta interna, el medio de sellado que es 

independiente y libre de dificultades con respecto a la porcion de 

ti po fuelle suave. 

2. La junta de acuerdo a la reivindicaciOn 1, en donde la 

15 
sección de  la porciOn rIgida base incluye una secciOn horizontal y, en 

el extremo de la secciOn horizontal enfrenta operacionalmente a la 

puerta interna, se curvea vertical u oblicuamente de acuerdo a una 

secciôn rigida que sigue sustancialmente el perfil de la puerta 

interna hacia ci espacio, por to cual elrnedio se extiende desde la 

20 secciOn. 

� 3. La junta de acuerdo a Ia reivindicaciOn 2, an donde desde 

la sección ci medlo se extiende por interposiciOn de una secciOn, se 

coextruye en ci material suave, extendiendo la sección rigida. 

4. La junta de acuerdo a is reivindicaciôn 1, en donde el 

25 mediocomprende una cÆmara tubular, o en forma de globo, con una 
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RESU ME N 

Se describe una junta para gabinetes de refrigerador del 

tipo que incluye una porción tipo fuelle para sellar el area entre 

5 Ufl gabinete y la puerta, extendiØndose asi desde una porcion 

base capaz de acopiar 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 extremo de Østa, hay un 

medlo hecho de material sustancialmente suave, que se extiende 

10 hacia la puerta interna, ci material tiene buenas caracteristicas 

flexibles y de recuperacióri elªstica cuando se expone a las 

temperaturas del refrigerador y del congelador, capaz de seliar 

adicionalmente, preferiblemente por compresiOri, ci espacio 

ubicado entre ci gabinete y la puerta interna en un area mÆs 

is interna del gabinete de refrigerador, en donde el medio de seilado 

es independiente y libre de dificultades con respecto a Ia porciOn 

tipo fuefle 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 

5 including a soft bellows-type portion for sealing the area between a cabinet 

and a door, as well as a base portion able to 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 

10 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 

15 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 

20 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 6C, known gaskets of the type described in fig. A 

have serious drawbacks inasmuch as the operation of the bellows is altered 

25 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  i fig. A. 

30 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 

5 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 

10 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 

15 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 

20 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, 

25 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 better understand the features and advantages of the invention, 

non limiting examples of practical embodiments will be described hereinafter 

30 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, 
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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. 

5 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 

10 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 

15 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 

20 M12005A0001 21 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 

25 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. 

30 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 



WO 2006/100220 
4 

PCTIEP2006/060876 

outer door 30 so as to prevent 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. 

5 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 

10 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 

5 operationally sealing the plane surface 9 of the outer door 30 so as to 

prevent leaking of thermal-insulation material in the final filling 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/EP02100668 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 

5 provided with a rigid base 12, coextruded with a soft bellows-type portion 11 

as described in patent PCT/EP02/1 0606 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. 

39 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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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 sections 16 and 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, 

0 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. 

5 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 pojyurethane 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 so as to seat 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 differs 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. 

5 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 

10 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 

15 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 extended sealing lip 34 with a corrugated 

section, suitably shaped for sealing the space 4 in the sealing operating 

20 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, 

25 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 shown in the figure, due to its deformation after compression. 

In the -embodiment shown in fig. 7, the shape of the sealing means 5 is 

30 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 

5 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 

10 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. 

15 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 

5 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 

10 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 

15 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 

20 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 

25 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 

30 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 

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 

interference between the two sealing means. 

According to the present invention, said means substantially made of soft 

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 

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 

refrigerator. 

In most critical applications, i.e. freezers, the sealing means 5 according to 

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 conditions, 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 (11). 

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. PVC and PP for the extendible bellows and the 

base, and more expensive materials, i.e. PU and SEBS, for the inner sealing 

5 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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0 
Claims 

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

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 

5 (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 

10 free from constraints with respect to said soft bellows-type portion (11). 

2) 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 

15 profile of said inner door (31) towards said space (4), whereby said 

means (5) extends from section (6). 

3) 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). 

20 4) Gasket according to 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. 

25 5) Gasket according to claim 3 wherein said means (5) comprises said 

section (2) which is reduced, to an extended 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. 

30 6) Gasket according to claim 2, wherein said means (5) extends from a 

securing means (35) having a U shape, capable of mating by interference 
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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) 

5 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 

10 achieve enough stiffness. 

9) 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 

15 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 

(31). 

20 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) 

25 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 vertical sec1on (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 

30 portion (11), selected among those having a Tg lower than the minimum 

operating temperature of the refrigerator. 
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REPORT ON PATENTABILITY 
[SEPARATE SHEET) PCT/EP2006/060876 

Re Item-11 
Reasoned statement with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting such statement 

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

2 INDEPENDENT CLAIM I 

21 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 Dl 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 
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PCT/EP2006/060876 

He Item VIII 
Certain observations on the International application 

The application does not meet the requirements 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 rendering the definition of the subject-matter of said 
claim unclear, Article 6 PCT. 

Claim I 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 bellows-type portion (11)), which merely amounts 
to a statement of the underlying problem, without providing the technical features 
necessary for achieving this result 

Furthermore It is noted that said sealing means (5) cannot be Independent 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). 

POT/Separate Sheet/409 (Shoot 3) (EPO-April 2005) 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Ajiicanrs or agent’s ffle reference - - FOR FURTHER see Form PCTI1SAI220 

6668 PTWO 
/ 

er ACTION - - as well as, where applicable, item 5 below. 

international application No. International filing date (day/month/yeW) 1 (Earliest) Priority Date (day/month/year) 

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

INDUSTRIE ILPEA S.P.A. 

This international search report has been prepared by this international Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

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

MR It is 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: 

nX the international application in the language In which it was flied 

0 a translation of the international application Into - ,which is the language 
of a translation 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 international application, see Box No. I. 

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

. [J Unity of Invention is lacking (see Box No lii) 

4. With regard to the title, 

[J the text is approved as submitted by the applicant 

0 the text has been established by this Authority to read as follows: 

S. With regard to the abstract, 

LI 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 

0 as suggested by the applicant 

as selected by this Authority, because the applicant failed to suggest a figure 
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the international application in the language in which it was filed 

0 a translation of the International application into , which Is the language of a translation furnished for the 
purpgses of International search (Rules 12.3(a), and 23.1 (b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

O a sequence listing 

O table(s) related to the sequence listing 

b. format of material: 

O on paper 

o in electronic form 

c. time of filingflumishing: 

O contained in the International application as filed. 

O filed together with the international application in electronic form. 

o 

furnished subsequently to this Authority for the purposes of search. 

3. 0 In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto 
has been filed or furnished, the required statements that the Information in the subsequent or additional 
copies is Identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 

Form PCTASA/ 237 (April 2005) 



WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING AUTHORITY PCTiEP2006i060876 

Box No. V Reasoned statement under Rule 43b19.1 (a)(i) with regard to novelty, inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 
No: Claims 1,2,4,8,14 

Inventive step (IS) Yes: Claims 
No: Claims 12,13,15 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Yes: Claims 
No: Claims 

Form PCTASN 237 (April 2005) 



WRITTEN OPINION OF THE International application No 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) PCT/EP2006/060876 

Re Item V 

1 Reference is made to the following document 
Dl JP 50 107558 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 01 discloses (the references in parentheses applying to this 
document) 

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 2,4,8,12-15 
As indicated in the search report, dependent claims 2,498, 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) 
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Patent Abstracts of Japan 

EUROPEAN PATENT OFFICE 

PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 

2004132684 
30-04-04 

27-05-03 
2003149343 

APPLICANT : SANYO SHOWA PANEL SYSTEM CO 
LTD; 

INVENTOR : KURODA YOSHINORI; 

INT.CL : F25D 23/02 

TITLE 

ABSTRACT 

HEAT INSULATING SEALING 
MATERIAL, HEAT INSULATING 
SEALING ASSEMBLY, AND HEAT 
INSULATING DEVICE 

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 91 b 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. 

COPYRIGHT: (C)2004,JPO 
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[57] - Ans71Acr 

Sealing structure for providing a seal between the pe-
rimeter of a door and a surrounding structure such as a 
door frame. The sealing structure is preferably formed 
as a tn-part etrudate and is particularly useful in pro-
viding a seal for a structure (e.g., a refrigerator, freezer, 
walk-in freezer, etc.) where it is desirable to obtain a 
hermetic and/or thermal seal. 

9 Claims, 4 Drawing Sheets 
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,117,587 I 

1 
to the extrudate to frm a 

*eco 

ary eaL The seond 
SEALING STRUCTUIE sty 

seal is 

located to seal selecte1 pans of the doo and 
the door frame, to accountlor warpae problm. 

HELD OF THE INVENTION 
SUMMARY OF THE PRE, NT IN ENTI N 

The present invention relates to seating structure for 
providing a seal between the perimeter of a door, and a The present invention provid new an useful seal-
surrounding structure such as a door frame. The sealing in Structure, designed especial for pring her-
structure is preferably formed as a rn-part extrudate and metic and/or thermal seal betw n a dool’ and a door 
is particularly useful in providing a seal for a structure frame. 
(e.g., a refrigerator, freezer, walk-in freezer, etc.) where 10 According to a referred fo of theI ventlon dif-
it is desirable to obtain a hermetic and/or thermal seal. ferent forms of sealing structure e Provid alon the 

binge side and the closure side o door an  a surrdund-
BACKGROUND 

. in door frame. The sealing st ture diposed 1ong 
In the past, different types of structures for providing the closure side comprises a mag tic sealiig gaske and 

a thermal and/or hermetic seal between a door and a a secondary sealing member, fo ed togher as sin 
surrounding structure have been suggested. One type of gle, tn-part extrudte. The seali sttucttre aIpn the 
sealing structure, disclosed in U.S. Pat. No. 4,807,397, hinge side of the door and fm coxnprisesa 

hc$ney-

provides a honeycomb sealing structure along each of comb sealing structure and one more seondary seal-
the hinge and closure sides of the door, The honeycomb Ing members, also formed toget r as ,a single, tn part 
structure comprises a base which is connected to the 20 extrudate. 
jamb of a door frame and a honeycomb which is inte Along the closure side of the d r, a ma nelic se 

Lor 
ling 

grally connected with the base. The honeycomb struc- gasket seals along an interior fa of the an the 
tune is 

formed as a co-extrusion of two different types of secondary sealing member seals long the djacen side 
thermoplastic elastomer. A semi-rigid thermoplastic surface of the door. Normally, n thei absence of loor 
elastomer material forms a base which is connected to 25 warpage, the magnetic sealing g cet woud provi4e an 
the jamb of a door frame. A flexible thermoplastic elas- adequate thermal and/or he  in seal Twee the 
tomer material forms a honeycomb which is integrally closure side of the door and the d r framC, withott the 
connected with the base. The honeycomb sealing struc- need for additional sealing struc re. Hoever, if’ kioor 

lure extends about the perimeter of the door frame. The warpage is severe enough to 
honeycomb sealing structure forms a compression seal 30 sealing gasket alonefrom prov11 

r elude 
ng an e’fective 

the 

magetic 
seal, 

against the peripheral edges of the door as the door is the secondary sealing member n still 4cal the side 
pivoted to a closed position relative t the door frame. surface of the door n a manner 

’4’ ich, 

whn combined 
Another known structure for providing a thermal 

and/or hermetic seal between a door and a door frame with the magnetic sal, should p 
between the door and the door vide 

an 
fr me. 

ffective seal is a 

magnetic sealing gasket 
A base 

formed of a semi- 35 
rigid thermoplastic elastomer material is secured to the Along the binge side of the 

compression seal is adapted to 
s41 

r, the 
about a 

lioneyc 
edge otbe 

mb 

jamb of a door frame. A magnetic material is encased in a 
jacket formed of a flexible thermoplastic elastomer door. The secondary sealing m her is iisposed 

’the 
be-

material, and a flexible bellows-like structure, also tween the honeycomb seal and 
and is disposed to seal against 

e hinge 
ti side stirface 

of 

coor, 
of 

the formed of the flexible thermoplastic elastomer material, 
connects the jacket to the base. The 

bellows-like 

stnxc- dOOr. Again, the secondary seal1i membefr Is desined 
tune biases the magnetic sealing gasket to a pmedeter- so that if door warpage causes 

alone to be ineffective to 
cotnple 

he 
honycomb y sal tlie 

hinge  
seal, 

mined orientation when the door is Id an open condi- 
tion. As the door closes, the magnetic sealing gasket of the door, the secondary seal 
engages a selected part of the door and the flexible 45 side surface of the 

door in 

a manr 
4 

still sel 
wbic 

against 
when 

the 
om-

bellows-like structure allows a predetermined amount bzneciwith the honeycomb seai, 
the hinge side of th door. 

ourn 

esxcszveiy 
I sees of reachout of the magnetic sealing gasket, 

to provide an effective 

thermal and/or hermetic seal between the According to ,a prticulaiy ue ul featue of lb 

door and the door frame. vention,-the boneyomb seal c% 

With either 
a 

magnetic or 
a 

honeycomb type seal, it is so trudate with a new honeycomb 
prises 
nfigurat’on. 

sri-part  
Speifi-ex. , 

important that the sealing structure be biased to an cafly, the honeycoidb seal comp" ’ s a ret lively xigid 
orientation relative to the door frame such that 

as 

the base wnh a flexible Outer web an 
door in thereto. The base basa generally 

inner 
- "shape eb sec configira’. 

red door. is closed 

the sealing structure engages the 
a 

predetermined manner, to provide an effective ther. lion. The flexible outer web ext s from 
o 

e leg 
o 

the 
ma] 

and/or hermetic seal. Otherwise, the sealing struc- 5 lase to the other leg, and togeth with lb base fcnns ture 
may provide an inadequate seal with the door, or a fluid chamber. Moreover, the fl ible ou r web firms 

might interfere with proper closure of the door. a front leg which contacts the 
d Also, 

warpage of the door 
can 

make It difficult for 
a Is 

compressed against one of the 
rand a r 

e legs r 
leg 

wich 

the dor is 
seal structure to achieve an adequate hermetic and/or closed. The inner web has a stem hich colfleets t the 
thermal seal. Specifically, warpage of the door can 60 base and a curved segment wIde is cotta ted to the 
cause peripheral edge portions of the 

door 

(which , ftont leg of the outr, 
web. Sue 

config ration 
ro-

would normally engage the magÆetic and/or honey- motes effective compression of.t honey omb seal as comb 
seal) to bow in such a manner as to make it diffi- . the door is being closed and prov c es good recovers’ of 

cult to achieve an effective thermal and/or hermetic the shape of the honeyeonb co iguratio a i when the 
seal about the entire perimeter of the door. In the past, 65 door is opened. 
one way the warpage problem has ben addressed has Also according to the preferd embolinlent, the 
been to provide an extrudate which forms a primary ’ honeycomb is fonmd of three d f lerent types’ of tier -
seal, and an additional sealing member which is stapled’ moplastic elastomeric materials., me outer 1 web of the 

BNSDOCID: <U8_61 17587M_[_. 
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honeycomb is formed of a. relatively soft, flexible type 
of thermoplastic elastorner material, and preferably a 
material sold by Shell Chemical Company under the 
trademark Kraton 1650/1651 (referred to herein as 
TPE). The base is formed of a semi-rigid form of ther-
moplastic elastonier 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 
tough and flexible, and provides good recovery of its 
original shape after compression. The inner web of the 
honeycomb is formed of a tough, flexible vulcanized 
rubber that processes as a thermoplastic, preferably a 
Santoprene fi 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 
formed of the relatively soft, flexible type of TPE mate-
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 
Such a seal would include both a 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 

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

FIGS. 2a 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; 

FIGS. 3a and 36 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 partially closed 
position; 

FIGS. 4o and 46 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 an open position; 
and 

FIG. 5 is an enlarged fragmentary cross-sectional 
illustration of the honeycomb seal structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

As discussed above, the present Invention relates to 
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 frame 12 surrounds an opening 13 (FIGS. 20, 26, 
3a, 36. 4a. 46) which is opened or closed, depezpding 
upon whether the door 10 is in an open or a closed 
position. In FIGS. 1,2a and 26, the door 10 is in a closed 
position. In FIGS. 4a. 46, the door 10 is in an open 
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 
binges 15. The other side 18 of the frame 12 (referred to 

herein as the ’lock side") has conventional coupling 
means (not shown) for engaging apart 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-

5 rounded by the frame 12. 
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-

10 vention, would be provided, if necessary, along the 
bottom of the door. 

The door 10 has an open position and a closed posi-
tion. When in an open position (FIGS. 4a and 46), 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 

20 provide a thermal and hermetic seal between the door 
10 and the frame 12. The thermal seal is effective against 
heat transmission into the chamber 30. The hermetic 
seal prevents air, water and/or other environmental 
materials from invading the chamber 30. 

25 As described above, sealing structures according to 
the present invention are provided along the lock 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 1.2 includes door jambs 44, 46 along the 
hinge and lock sides respectively. The door jamb 44 has 

35 surfaces 44A, 44B extending at right angles to each 
other. The door jamb 46 has surfaces 46A, 46B extend-
ing it 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 

40 ordinary skill in the art. 
Along the lock side 18 of the doorjamb 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 doorjamb 46. 

45 The magnetic sealing gasket 34 comprises a magnetic 
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 magnetic sealing gasket and the bellows-

50 shaped chamber extend along the entire lock side of the 
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 

55 as a thermoplastic or elastomenc polymer. Preferably, 
the magnetizable material is ferrite, such as barium fer-
rite and the polymer is a blend such as chiorosulfonated 
polyetbylene/polyisobutylene, or the like as 

is 

conven-
tionally known. Any moldable or extrudable magnetiz-

60 able material, however, may be employed in the mag-
netic gasket of the present invention. 

The magnetic strip 48 and the surrounding jacket 50 
are designed to provide a significant contact surface 
between the door 10 and the flexible magnetic sealing 

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-

_______51 17587A 1j_ 
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rounding jacket 50 away from the base leg 32 when about midpoint of the curved p’ ion 

82a 

point along 
there is ri 3mpressive forces on the magnetic gasket base leg 38B which is near thej etiono base leg 38A1 34. Furz. tie flexible leg portions 52 allow the mug. 388. The honeycomb seal strti ure ext rids the ength 
netic 34 to be compressed between the inside of the hinge side of the door me, as wfl1 be zcadilyJ 
face 51 o re door and the base leg 32A as the door 10 5 recognized by thse of ordina’ skill in his art. 
is fully closed. The secondary seal 42 is lnt rally forned wih, and 

The secondary seal 36 on the lock side 18 comprises extends away from the bae le 88, Thesecondary sea 
a flexible sealing member 36A connected with the base 42 is located between the bon comb cómpressibn  sea 
leg 32B. The sealing Member 36A is!  biased a predeter.. 40 and the door hinge 15. Mo over, an  add itioia1 sec.l 
mined distance toward the path of movement of the side 10 ondary seal 86 is Integrally f ed wih, and extend 
surface 54 of the door 10 as the door is moving to US away from, the lase leg 38A. 
closed position. The sealing member 3M is curved The foregoing sealing struc re is pt fcrably orme 
inward in relation to the path of movement of the door as a sri-part extrudate. The b 3E, lock  stem 70 an 
10. Moreover, the sealing member 36 is .biased far protective flange74 are fo d of th relatively stif’ 
enough away from the base leg 32B that ft is com’ 
-- - - IT __S l_  type SR./TPE type material. e àute web 8( oft  
pressed cerween we auae leg bD and rue siuc surrace 

of the door 10 as the door is closed. honeycomb sea!, and the secbrdary se1 86 alng th 

with the base leg 32A, and extends away from the b ble type of TPE material. T1II secondry seal 42, an 

leg 32A. The locking stem 56 has deflectable fingers 58 the inner web 82 of the bneycbmb seal, ae each 

which are resiliently deflected when the locking stem formed of the VtRJTP syp material which h   good 

56 is foràed into a kerf 60 formed in the jamb , to form retention afld recovery aructcrjtics ove a Wi 

A locking stem 56 is integrally formed in one piece base leg 38A, arC formed wit  the relatveIy so t,
 

flex  

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 combinatioz f 

mate?’Ch

’als, and he coili-
32A, and is adapted to overlay and protect a portion , figuration of tc seal uruce, corn  to orm n 
of the jamb 46 when the base 32 is connected to the effective compression seal alig the hge side 6 of tle 
jamb. door. On account of the forr retentionaraterlst1s 

Preferably, the magnetic gasket 34 is formed as a and configuratim of the inn  web 82, he outeweb 
 biased,innl ..n ti4rt extrndre. The bsS 32 tinehidiiie the of the honeycomb is  in such a manner that she 

stem 56 and the flange 62) is formed of the relatively 3o front portion BOA of the o4 web egagcs tha corn r. 
stiff type SR/TPE polymer (i.e., the Krato 1650/1651 of door 10, as the door is brg close4 (see  
type elastomer with less plasticizer or more filler). The 3B). As the door continues t4 $rlose, tb honey4mb s4al 
magnet jacket 50 and the legs 52 ate formed of the soft, is compressed in the manne lIustrate in F19. 2A, to 
flexible TPE elastomer (i.e.. the Kraton 1650/1651 type effectively seal about the 0 e of t  door. The sc.. 
elastomer) which has good resistance to paint migra- 5 ondary soali 42 is adapted to comprssed bet wen *e 
don, which is relatively soft and flexible, and which side surface 90 of the door rd the se leg 388 as the 
allows the spring-type action of the magnetic gasket door is being closed. The coudar Seal 84is 

Co described above. The secondary seal member 36 is pressed betweCn the base le 3M an the intrior sir-
formed of the VTR/TPE type elastomer (i.e., the San- face 51 of the door 10 as tl door is losed. 
toprene fi type) which has good shape retention even 40 Because the, secondary 142 at the hine sld is 
after compression and even over significant tempera- located close to the hinge 5, the sondary seal 42 
lure ranges, should be effective even if t door hs signifibant or. 

The sealing structure on the hinge side 16 of the door page at the interior surfac 1. Also becaus the 
comprises the base 38, the compression honeycomb sealondary seal 36 at the lock s ce is located aionŁ the bse 
40 and the secondary seal 42. The base 38 comprises 

es 32B, the secondary seal should also be effective if 
legs 3M, 388 which extend at right angle to each the door has significant wa age at t4se imeri& surfce 
other and march the profile of the surfaces MA, 448 of 51. Together, the seconda’ seals ar design d: to 
the jamb jamb 44. Moreover, a locking stem 70 (with deflect vide additiona sealing eve i the priiary xnanedc eat 
able fingers 72) Is formed in one piece with the base leg (lock side) anti/or the p hone comb sal (hirge 
38A. Still further, a protective flange 74 is formed in 50 side) becomC ineffective i to ex I lvc arpag of 

=and 
with an end of the base leg 3M. The locking the door. stm 70 and defeetable fingers 72 secure the Sealing Finally, it Is contempt ed that magnet c sea’ing structure to a kcrf 73 formed in the jamb. The prote-

tive flange 74 covers an inside surface of the jamb wbeh structure similar to that a1 g the 1c4k side of the coor 

the sealing structure is coupled to the jamb. and frame would also be vided albng the readei 20. 

The honeycomb seal 40 comprises an outer web so Thus, according to the ventioiL new ind usful 

and an Inner web 82. The outer web 80 extends between sealing structure for provi5 rig a hernetic arid/or tier-

the base legs 38A, 388. The outer web 80 forms an between a door an a surrouding St*Uctur has 

outwardly curved front portion 80A and an inwardly been disclosed. With the f& going dsc1osur in mhd, It. 
curved rear portion SOB. The outer web 80 combines 60 is believed that various vious mOditicatiias of the 
with the base 38 to form a fluid chamber, The innei web sealing structure will bee o e apparnt to tbse of 1rdi-
$2 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 $20. The curved 1. An extrudate for use  formina seal an ge 
portion 82A connects two portions of the outwardly 6$ of a doorjamb having an gular prLie, said exrte 
curved front portion BOA of the outer web 80, and is comprising: 
curved away from the outwardly curved portion SM. , (a)a base comprising a �r of le g formn an angular 
The relatively straight stem portion 82 extends from profile matching the I gular p   file of the ja b, 

L 
I. 

II I 
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(b) a connecting member extending away from the other leg of said base, said additional seal being formed 
base and adapted to connect the base to the door of said second material. 
jamb, 6. An extrudate-as defined claim 5, further including 

(c) a honeycomb seal structure connected to the base a flange extending away from the distal end of said 
and extending inward from the base, said honey- 5 other leg of said base, said flange providing a protective 

comb seal structure adapted to form a compression cover for a part of a door jamb, and said flange being 

seal with a door when the door is in a closed posi.. formed of said first material. fo 
7 An extrudate for use in forming a seal for an edge 

don, and 
(d) a secondary seal extending away from one leg of 10 

of a door jamb having an angular profile, said extrudate 
comprising 

the base and adapted to form an additional corn- (a) a base comprising a pair of legs forming an angular 
pression seal between a selected edge portion of a profile matching the angular profile of the jamb, 
door and the one leg of the base when the door is (b) a connecting member extending away from the 
in a closed position; base and adapted to 

connect 

the base to the door 
wherein said extrudate comprises three different ma- is jamb, and 

terials, said base comprising a relatively rigid mate- (c) a honeycomb seal structure connected to the base 
mini forming said pair of legs, said honeycomb seal and extending inward from the base, said honey-
structure comprising an outer web formed of a comb seal structure adapted to form a compression 
relatively flexible material, said outer web extend- seal with a door when the door is in a closed posi-
ing between said pair of legs and cooperating there- 20 tion, 
with to define a main fluid chamber, said honey- (d) said base comprising a relatively rigid material 
comb seal structure having an inner web disposed forming said pair of legs, said honeycomb seal 
within said main chamber and dividing said main structure comprising an outer web formed of a 

chamber into a plurality of sections, said inner web relatively flexible material, said outer web extend. 

formed of a third material with better recovery to 25 lug between said pair of legs and cooperating there-

compression than said second material, and said with to define a main fluid chamber, said outer web 

secondary seal being formed of said third material, 
comprising a convex front portion extending awayfrom one leg of said base and a concave back por-

2. An extrudate as defined in claim 1. wherein said tion extending away from the other leg of said base, 
outer web of said honeycomb seal structure comprises a 30 said honeycomb seal structure further having an 
convex front portion extending away from one leg of inner web disposed within said main chamber and 
said base and a concave back portion extending away dividing said main chamber into a plurality of sac-
from the other leg of said base, said inner web compris- tions, said inner web fonfled of a third material 
lug an inner portion extending across and disposed op- with better recovery to compression than said see-
posite part of said convex front portion of said outer 35 end material, said inner web comprising an inner 
web and a stem portion extending from said inner par- portion extending across and disposed opposite 
non to a position substantially adjacent the corner of part of said convex front portion of said outer web 
said base. and a stem portion extending from said inner per-

3. An extrudate as defined in claim 2, wherein each of tion to a position substantially adjacent the corner 
said first and second materials comprises a thermoplas. 40 of said base. 
tic elastomer material and said third material comprises S. An extrudate as defined in claim 7, wherein each of 
a vulcanized rubber which processes like a thermoplas- said first and second materials comprises a thermoplas-

tic elastomer. tic elastomer material and said third material comprises 

4. An extrudate as defined in claim 3, wherein said 45 
a vulcanized rubber which processes like athermnoplas-
tic elastomer. first and second materials each comprises a K.raton 9. An extrudate as defined in claim 8, wherein said 

1650/1651 type of material, said first material having first and second materials each comprises a Kraton 
less plasticizer or more filler than said second material 1650/1651 type of material, said first material having 
to provide said first material with its semi-rigid charac- less plasticizer or more filler than said second material 
meristics, and said third material comprising a Santo- 50 to provide said first material with its semi-rigid charm-
prune 

) 

101/73 type of material . teristics, and said third material comprising a Santo-
5. An extrudate as set forth in any of claims 1-4, prune (J 101/73 type of material. 

including an additional seal extending away from the * * * * * 
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COMPAGNIE FRANAISE THOMSON-HOUSTON rsidant an France (Seine). 

(Brevet principal  prisk 27 septembre 1950.) 

Demandice ic 26 fvrier 1953 a 14h 15w1 A Paris. 
Dlivre le 12 octobre 1955. - Fublite le 9 fØ’vrier 1956. 

(Demande de brevet dŒposØe aux hats-Unis tl’AmØrique Ic 26 fevrier 1952, 
au nom de M. Harold Philip HLE.) 

1 addition no 62.243. 20 addition n° 65.019. 

La prsente addition a pour objet des perfection-
nereenta sex Lerniotures magntiques &anc)ws 
d4crtes. dana Is brevet principal at see additions 
prØcØdentes, an vue d’amØliorer encore Is 

joint. 

Conformment a l’ixtvention, la garniture corn-
porte wie partie centrals sox laquelle line partie 
tubulaire eat 61astiquement flxŒe, & is manire 
d’une cbaruiŁre. La partie tubulaire, qul contient 
lea aiznaxtta, comports unenervirre continue destin&e 
A former 

joint avec Is rlfrigrateur, at tine extension 
continue, dirigŒe vera l’extricur, on vito do faire 
assurer un joint satisfaiant & ladite norvure, avec 
Is r6frig6rateur. 

L’in,ention sera &affleura Lien comprise en as 
reportant 

a la deacriptioz qui suit et au dessin qul 
l’aeconipagne & titre tl’exemple non limitatif at 
dana lequel: 

La figure 1 eat tine vue fraginentaire d’uiz rfri-
giznteur comportant tine garniture confornia i. 
l’iiiven.tion. 

La figure 2 eat tine coupe, i plus grande Øchelle, 
rnozztrant lea details do la garniture, In porte tStant 
ouverte. 

La figure 3 eat into vue analogue pendant la 
fermeturo do la. porte. 

La figure 4 eat line vue analogue, porte ferruCe. 
La figure 5 eat tine vito fraginentaire, 

a Øcbelle 
agrandlie, dun coin do In garniture. 

La figure 1 represents un rCfrigCrateur 1 at son 
corps 2 Celuici comports wi cbssis mØtallique 
extØrieur 3, conformØ do façon  a presenter tin enca-
drement 4, pour l’accŁs A un compartment 5, 
pour lea alimets. Une porte 6 eat montŒ,e a char. 
niŁres, telles quo 7; ole comprend tine paroi 
extØrleure 8, avec tine surface terminals 9, at tine 
jiaroi interne 10. 

Une garniture rectangulaire 11, an xnatiØre 
Ølastiqne, comme le caoutchouc ou une n*atiŁre 
Øquivalente, eat clispoaee contra In surface 9 do In 
parol extŒxiaure 8 de la porte, afin de caustituer 
joint Øtache. 

Commie on Is volt figures 2,3 et 4 cette garniture 
11 comports tine panic medians 12. A partir de 
cello-cl on prØvoit tin prolongement, inwil dune 
nervure 13 de fixation A la porte. A cot effet, on 

utilise wie 

Lerrure 14, fixes A la parci 8 do touts 
znaniØre appropniØe, par example au mayan do 

via 15. Un talon 16 eat fannie stir tine arŒte interne 
do 12, at a’appuie norrnalement centre la. pare! 10. 

Une panic crease, tubulaire, 18,. eat relies elsa-
tiquement a Is partie 12, at comports tine nervure 
ertØnleure 19, dirigŒe vera la surface de i’encadre. 
mont 4 du chŒssis ext&ieur 3. On dispose a I’int&-

riser dii tube 18, des aimants allongs 20, eÆpacØs ls uris des auras. Le ch&asis 3 at I’encadreuneut 4 

sent an matiŁre niagnØtique, par example, en acier. 
Lea airnants 20 sent attires par is surface 4 at 

appuient l.a nervure do joint 1.9, do la partie tubu-lairs 18,, contra Indite surface, comme explicpzó an brevet principal. La partie tubulaire 18 comporte Øgalexnent tine extension continue, 21, dinigee vera l’extØnieur et lØgØrenient inclines par rapport an rØfrigØrateur. 

La distance comprise entre la base do la nervure 13 
do fixation at la partie supØrleure do 21 est sensible-

mont We a in distance comprise entre cette mØnie base at in partie supØnicure cIa la nervuro 19 do as joint. Autrement dit, lea 

parties supØnieures. de 19 at do 21 sont dana un plan sensiblemeat parallŁle a celui do In surface 9. Quand In porte cat suflisamment ou’rerte pour qua In distance entre lea ainiants 20 at In surface 4 5 -1113113 Prix du fasciciIe: 100 francs. R.__ 65396Ej> 
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softsupØrleure coils 4 ziste egtrelosdts partie 17 forxnant dmi ore. i?ar onsiquent, . 
aimaztts et Is surfdce’9, cS ats sont atths par..- cause des forces de coil siou, le parties do. Ia 
Ta surface 9, et Ia partŁ tubuIae 18 ifodrrie aütinr ueæur& 19, aiLues aux ins forinØs par Ia partie 
do son attache Olastique 17, gissap.t ewume une tubuiaire 1, so dØfoi ent facilcmeut pour so 
sorte do cbarnire, de nisni.Øre A. so rapprocb.er de .conformer. a, surfaces cs coiii do la surface 41 
Is. Porte 8 (fig. 2) et constItuent job satisfaisanis dapi leÆdifz 

Pendant la fermeture do Ia -porte, (fig. 3), Ta Øoius. 
distance comprise eatre lee airuents 20 at Is surface 4 Bien qif on n’ait i-e.pr nu et dØrrit qu’url mode I 
diminue et, a u.n certain momuent, los ahuaflis sOflt prØf&Ø do &tlisatioji l’invention, il eat bien 
attires par cette surface, cc qul faittonrner la partc ente3zdn qu Ton ,)w  ire pea so Iimter A. 00 
tubulaire 18 vers Is surface 4, o’est-A.-dirc vets i’m- formes prtioü1ires d Ces simplenient A. titre 
t&ieur, autour do la cbaxniire 17. On volt, figure 3, .. d’ezemnple, et sans a’ caractro restxictif et 
quo l’oxtensio.n 21 s’appuie sur In surface 4, avant Ta quo, par conØquent, 1. es Tee :varantes utilisant 
uervure 19 do joijit. . - - lee in8mcs moye*a. t "es et ayartt mAine 

Epsuite, i’attraction des thnante 20, Vera Ta oblet quo ls dispositio intliquØes eL-dessu Tell.

surface 4 falx tourneria partle 18 vets FextØrleu, tietale.nt coinmô  cUes d Ic cadre do l’irnreutioji, 
autour tin point de-contact de 21 at de 4, verLcettc  
surface 4. Cetto rotatio.n cpnti.une $usqu’à.ce quo la . 
.nervure 19 en.tre en contact lavoc ctte mnie sur - I 

face; A. co moment, rentrefer nzimzimumn existe . La presente additlo a pour objet des porfec.. 
ejitre los ainiants 20 et la surface 4, A. travers la patol tiotemen �aus form es ulagnØtiques (tap oboe 
cIa tube 18 an voisinage tie la xiervure 19 et entte decritee dana 1 brev’ t principal et sos additioxis 
Pextension 21 et cetto memo netvure lien r6Aihe �prØc4dejites, n vito d’ CIiore encore Ic joint. 
quo lee aimnartts 20 o.nt tentiazice A. conthuer A. faire flile. eat eractØris� notamme.nt par lea points 
tourxier la partic tubulaire 18, vets l’esttØrieur, .su&ants p sCpari out, 0u 01 M,  combrzais5n 
autour tIu point dc contact de 21 et do 4 Co qui partille od totale. 
maintient Is. nervure 19 ac.ntre la surface 411, tIe . a. j� aiture Co porte. ufle partie cexitrale 
manire A. coxistituer u.n joi.ntsatisflsant. . Iaquelle,se raccbrde ólastiquexnent, d’uno part, 

Cett tendance do Ia pattle 18 rio- cqntixwet A un prolongemextt- mm d’une nervure tie fixatibu 
tourner vets l’extCrieur,, .cre des, forces A. travers 114. porte at u.n tali . 1tIsUxLL Joint sYco 5 pam-cl 
la ebarnire 17 et  partie cettralo 12, qul favorit intorwi do iette port t, d’autxe part, flflO iiatti I 

I’appui dh talon. 16 coAtro. Ta paroi interns I 10 tubulairo, contoxiant- - imimauts, et raccord6e 
On dimittue sinai Ia distuace entre Is, patie.12 is. partie -centrals par e bande Øissticjua feiman 

et la parol JO, cc qul amØliore le joint atltour ile ebarniAre. - -. .. 

l’ourerture p b. Cette Pardotub e coxilporte ’me mwrvur 
aliments. - ontinue destin6’ A. mer joint avec le rofrigAra Un xisaftea e. Øn1 ie tow,  ctdriga1j  x ext  :1 rØaliser dam lee coins.. Solon. 1’invettio4: griew xieur, destixio 

A. faire er-un joint satisfitisaut 
A. la tenidazzee do Is. partie 18 do tournsr -vera I’tntØ- Jadite nervure, avec rCfrigórateur. . ricur, autour 

de la cbaudCe 1.7, lorsqu’on fame is -A titre do prodi ixidustriels nouveau; Ic Porte, lee coins de Ia garniture sont liourMs k wiO xØfrigCrateuxs mimi-. dune;- garniture d jo 

compressIoni dana Ic sens des’, ilŁcRes 22. tie: Ia coxifozine A. i’invenii . 
figure S. Commune ext l’a:dit ci-dessus, la garniture it :.. .. .. . . -. -eat en. matire 61astiue, et, 

A. 
cause do pa comfor- . : .COMt’4G1’tIE FRA 1SE TIIOMSON.uOUS ON. :1 mnation, elle" petit facilemeu.t s’incurver dane Is - Lo,ikvartt Uu,s mann, 75. Pan, (vial. -- .- .. .. Pour Is vents des Lescicules, Sse 1 ’1 luntuis N ro5Irr, 2?, rue d Is Con tion PirIs V ) BNS000ID .cF_655&J. 
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of design together at a high level by a method wherein the tips of fins positioned on the 
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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-
lar 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 annular 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. 

S 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 to the art of refrigerators 

and, more specifically, to a unitary plastic refrigerator door, 
as well as a method 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 turned 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 
& and the inner refrigerator door liner 13 are formed, inner 
liner 13 is secured to door panel S along flanges 10, along 
with an annular gasket 16, by means of a plurality 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. Outer 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 to a refrigerator cabinet. For 
insulation purposes, it is also known to inject foam between 
refrigerator door panel S 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. 2,3a and 3b and disclosed 
in U.S. Pat. No. 5,306,082. According to this method of 
making a refrigerator door, the first step in the znanufactür-
ing process involves independently making the individual 
components which combine to form the inner door mem-
bers. As shown in FIG. 2, these inner components generally 
constitute opposing side members 35,37 and a plurality of 
shelf defining members 40-42. In general, these interior 
components are separately blow molded by arranging two 
parallel sheets of plastic between first and second mold 
members (see FIGS. 3a and 3b), closing the mold members 
so as to pinch the sheets about outer perimeters thereof and 
injecting air between the sheets so as to cause the sheets to 
expand against the mold members. Side members 35,37 and 
shelf members 411-42 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 

also blow molded. In a final stage of the blow molding of the 
outer door pane] 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 

a 

side members 35,37 and shelf members 40-42 to outer door 
panel 50. 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. 

10 The refrigerator door construction arrangement as repre-
sented by FIGS. 2,3a and 3b has several advantages over the 
construction arrangement represented in FIG. 1 and dis-
cussed above. First, the entire refrigerator door of the FIG. 
2 arrangement is formed from plastic and therefore its 

15 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 SO from plastic can provide some 
additional heat efficiency benefits since the metal door panel 

20 of the FIG. I 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 outer door 
pane] with a handle as also proposed in the prior art and 
represented in FIG. 4. 

25 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-

30 ered inefficient as it adds to the manufacturing time and cost 
associated with making such doors. Furthermore, the known 
all-plastic refrigerator door arrangements are generally not 
aesthetically appealing since the interconnection between 
the various 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 reduces manufacturing costs 
associated with the outer door panel and is rather aestheti-

.40 
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 11 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 

45different materials or colors for the inner and outer refrig-
erator door panels. 

Therefore, there exists a need in the art for a plastic 
refrigerator door which can be produced in a minimum 

so 

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 

5. maintained or increased. Finally, there exists a need in the art 
for an aesthetically appealing plastic refrigerator door. 

SUMMARY OF THE INVENTION 

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

It is another object of the invention to produce a plastic 
as refrigerator door including an integrally formed handle that 

does not reduce the overall energy efficiency characteristics 
of the refrigerator door. 
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It is a further object of the present invention to produce an HG. 13 is a partial schemak view f the o1ding 
aesthetically pleasing -plastic reMgerator door. appus in an open state folling coplctioof the 

These and other objects of the present Invention are molding operation. 
achieved by simultaneously therinoforming an outer refrig- HG. 14 is an enlrgcd section view of portia of the1 
crater door panel with an inner refrigerator door liner. By 5 molded refrigerator, door of the psent invntiOn. 
this arrangement, an annular flange portion of the inner F. 15 is a cross-sectional vw of a *eferred gasket refrigerator door liner is joined With Sfl annular sidewall, construction incorporated in thc efrigeratr door d or the  
portion of the outer refrigerator door panel at an attachment present invention.

 

location positioned inwardly of the annular sidewall portion 
wherein the attachment location is not visible from the front ’° DETAILED DES  ON OF 
and sides of the rcMgtor door. The inner refrigerator door :1.:. FRERRED 
liner is also formed with either an annular recess or a 5 schcmaticfly depicts a Mgerato’ 80 conskructcdl 

IF CUuaL% in accordance with the present vcntion, cftige4xor $0 adjacent the attachment location of the inner refrigerator generally includes a cabinet $3 lavntg vanous mpart-door liner and the outer refrigerator door panel in order t* 15 
In" (not shown) formed thereir that are slective close press-fittingly receive a door gasket. Preferably, the outer off by a freezer compartment dr 86 anl a refrierato refrigerator door panel includes a thickened portion that is compartment door 8$. Refr1gertr 8(1 further includes formed with a handle defining recess located outside of the kick plate 90. It should be noted ttt the strt4cture of abine door shelf and side dike perimeter of the inner refrigerator $3 and klckplate 94) are not con4iIet Of the resen door linen A method of thermofonning the refrigerator door 20 red p 
invention and there!ore will not be further discussed herein is also provided and advantageously enables the inner refrig- 151 addition, it should be noted that, althbugh pa1icul 4 crater door liner to be produced on a male mold member. reference will be made to reftigear comp irtmenL 400r81 Other objects, features and advantages of the invention in describing the plastic refrigercr door aid its me oil a should become apparent from the following detailed manufacture in accordance witl he presntinveidon, i 

description of a preferred embodiment thereof, when taken should be readily uoderstłod tt the teirt "refrgerata I in conjunction with the drawings wherein like reference deaf’ refers to eihr a freezet Icompart*ient door or I 
numerals refer to con-esponding parts in the several views. ctigeratorcompasmatnt door. T4rcfore, tle presen inven 

don is equally applicable to cou$4nation rfrigeratoIfreez I 
BRIEF DESCRWI1ON OF THE DRAWINGS301 era or dedicated re1igeratot or fezer unita. 

Refrigerator cotnartment dto 88 incliutics ati out FIG. 1 is an exploded view of a refrigerator door cofl- reiligerazor door panel 91 and p inner rcfrigeratrdo I structed inaccordance with the prior art. 
liner (nnt shown jn 5Wt c) n iAfl h n,nrr l’nlIt, I 

FIG. 2 is an exploded view of another refrigerator door bolter refrigerator door ianc1 911cludes 
ini or 

constructed in accordance with the ptiOi wall portion 92 
hving an associated suEace 93 and 

FIG. 3a is across-sectional view of a Molding device used inwardly turned annular sidc waI )4. Omct wall potion 
to make the refrigerator door FIG. 2 in ts open state. includes a thinkenFd portion 95i that projects sllgl4.iy a 

PlO. 3b is a cross-sectional view of a molding device of wardly from surfnie 93. A plat eh section 99 includes] 
FIG. 3a in its closed state. and fight recess defining handUe 03,1104 that are deft 

FIG. 4 is a perspective view of a still further plastic 4° between a centrali plateau sectib 107 asd left nOd fij 
refrigerator door constructed in accordance with the prior upstanding, thIckcd dud ports 

no, U of thckex 
art.� portion 95. As 

is innmonly knirn in th art, rel’4gera 
FIG. 5 is a perspective view of areftigOrator incorporating door panel 91 can e pivotally m*rned 

to either the left or fight hand sds 
abut 

of catiran 
a vertical a 

83, or t a unitary all-plastic refrigerator door constructed In accor- 
dance reason, the left and fight halves o[rcfrIgeraiior door janel with the present invention. am preferably synnietricafly foi4ed with .hc left nOd fl FIG. 6 is a partial cross-sectional view of various cons- recess defining handles 103, 194. Howe r, it shbuld ponents used in manufacturing of the refrigerator door of 

readily understood that refrigeratOr door pheel 91 could FIG. 5. 
designed 

for use 
in connection 

vh a refrlerator 
$O had 

FIG. 7 illustrates an Initial stage in the manufacturing 
5 

a predetermined 
dçior 

opening $i4 whçrein only 
an ban 

method of the present invention to produce the refrigerator 
may be required. 

In additiOn, althugh thic4cencd 
portion 

door of FIG. 54 FIG. 7A is 
a view of the molding apparatus FIG. 7 in Is 

depicted in the preferred 
en 

located 
at the upseost 

ofj 

dintent 
iefiigeratOr 

f FIG. ’5 to 
door of portion panel 

another stage. It 
should be read4)y 

undestooc that thiclened pohion 
FIG. 8 is a partial 

schematic view of the molding appa- 55 could be repositioned 
In order to  cate bandies 

103 

and 
I of HG. i in a 

subsequent manufacturing stage. at a desired location and orientation, Since lhlckenec POWratus 
FIG. 9 is a partial schematic view of the molding 

appa- 95 projects outwardly 103 and 
104 from suIlace do not deuat 

93, $h from the c fonntI ovcral 

onhandles ener rates of FIG. 7 in a still further manufacturing stage. efficiency of refrigerator door 
p44e1 91. In 

other wrtis, 1 PIG. 10 is 
a partial schematic 

view of the 
molding heat transfer characteristics 

asso iwit refr1gertor 
tic 

apparatus utilized in accordance with the present invention panel 91 are 
only increased 

by jIm prose ice of tlicker in an 

initial refrigerator door panel manufacturing stage. �portion  
95 as 

oppOsed to the initinOnt decrabso in th desii FIG. 11 is a partial schematic view of 
the 

molding beat transfer characterisrier that uld be pusent if bani 
apparatus itIIized 

in 

accordance 
with the present invention was defined by a recess formcc 

inward otsurface 93. is a 

subsequent refrigerator door panel manufacturing 
stage, 65 In accordance 

with the preferrI 
enrbndi4uent. reigera 

riu. 12 is a parriai scnemanc view or the molding compartment door SlI is made a thermformin proce S 
apparatus in a final refrigerator door molding stage. which advantageously enables tla paxticul shape F refri 
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eraror door panel 91 to be readily altered if desired. in 
addition, in accordance with the method of thermofonning 
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 FqQ 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 platens 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 hydraulic, 
electric or pneumatic actuators, in order to reposition upper 
and lower platens 120, 121 vertically as depicted in FIG. 6 
and represented by arrows 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 an 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 
as Indicated by the solid lines for sheet retaining member 
147 on the left side of the upper annular frame member 1.37 
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 annular 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. It should be noted that although 
only two sheet retaining members 147, 148 are depicted in 
PlO. 6 due to the view taken, additional sheet retaining 
members could be provided on the other opposing sides of 
sheet supporting and shuttling member 132. In particular, 
these additional sheet retaining members ma 
desired depending upon the required thickne 
sheet 156. In the preferred embodiment, for 
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 annular frame member 137. This predetermined dis-
tance permits each sheet retaining member, 147,148 toly 

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 inciting 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 

10 
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 

15 
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 88, 
upper platen 120 has secured thereto, by any means known 

20 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 

25 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 

30 depressions 194 and 195. Cradle member 190 also includes 
an annular 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. 

35 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 

40 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 thereof, 
with a tapering annular groove 204. When male mold 
member 202 is shuttled between the first and second female 

4.5 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 arrow A’, male mold member 202 
mates with first female mold unit 172 with tongue element 
177 extending within tapering annular groove 204 in order 

50 to locate male mold member 202 relative to first female 
mold unit 172. it should 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 female mold unit 172. Male mold unit 202 

5.5 is also provided with a plurality 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 

L be highly that annular recess 209 is only depicted in P10.7 for clarity 
ss of plastic of the drawings. 
Support pIII- 6o Shuttled into position, as best shown in FIG. 7, generally 

simultaneously with the male mold member 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 

ss 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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male mold member 202 and the cradlO member, 190 of The interconnection between ed a 225 o Lmcd Inner 
second female mold unit 182. First shcót supporting and refrigerator door ler 218 and lwardiy nnu]arf 
shuttling member 212 carries a first plastic sheet 215, At this isidewill 94 of outer refrigerator or pane 91 is erhais 
point, first female mold unit 172 is shifted in the direction of bçst  shown in the enlarged vie of IG 14. Once the  
arrow A’ and, with the application of heat and a vacuum thermoformed refrigerator comp ant door 88 is removed 
through male mold member 202 in a manner known in the from between first and second fei e mold units 17, 182, 
art of zhermoforrning, first plastic sheet 215 is vacuumed this joincd area bet’een inner ref crater door liner 10 and  
onto male mold member 202. In coordination, plug assist outer refrigerator dor panel 91 s trimmed along liie 240 
210 is moved in the direction of arrow 0’ to assure that which can then be rounded or be led. Wbn asscmled t 
plastic sheet 215 conforms to the desired shape as defined b the cabinet 83, the trim line 240 s hidden fom fronal and  
male mold member 202. As shown in FIG. 7A, the plug side view and a seam definici by e joineq area Is ocatcd) 
assist 210 is then retracted In the direction of anew B’ and between annular side wall pprtira 4 and dike portions 220 
is shuttled out in the direction of arrow F (see FIG. 7A). By and 221 and exten aubstantiall erpendidular to a   outerj 
this process, an inner refrigerator door liner 21$ is formed on 
male mold member 202. At this it should be noted that 

wall portion of door panel 91 as ce ly shovkn in this flgure. 
point. In accordance with the presen nveitiox4 a gasket, gen 

inner refrigerator door liner 218 is not shown on male mold erafly indicated at Z43 in FIG. 1, ’s adaptel to be OWSS Ii 
member 202 in HG. 7A for clarity only. Due to the con- wIthin annular recess 227. ’lb er hide lute 240, 
figuration of male mold member 202, refrigerator door liner gasket 243 may be designed to elude a pOrtion 45, as 
21$ is formed with dike portions 220, 221 and an annular shown in FIG. 14, that overlies ’ line 240 and hich I 
flange portion 223. As we discuss more fully below, flush with sidewall 94, Once gash 243 is scured, a Onitary 
flange portion 223 will be later bent to form an inturned edge aesthetically appealing all-pla 
225 and refrigerator door liner 218 is later tthzmicd St 

rcfrigrator dbor i 
inturned edge 225 (sec HG. 14). An annular recess 227 formed. FIG. 14 also illustrates tl 

preferred embodinaint of the inveIdon, 
In 

accc the i datice v’ith ternal 
disrobe 

th 

(shown only on one side of HG. 8 for clarity) is also formed 
In annular flange portion 223 during the vacuum forming 247 defined between outer refri4drator d r panel )1 an 

process. 

inner, refrigerator door liner 218 
insulating material. In the prefe 

an be 
filled 

embodinent, 
wlth firu a hea 

24 When first 

plastic sheet 
215 is 

appropriately 
formed and is injected Into intcnal chamber 7 and e) tends eefl mt a 

cooling process has taken place, female mold 182 and e portions 220, 
221 in order t provide, In addition tc 

platen 121 is shifted in the direction of arrow G’ Still 1PPet enhanced thermal 
Specifications or 

refrigrator cómpart:  
platen  120 is shifted in the direction of arrow H’ as 

shown merit door, 88, additional struc rigidity without signifi in FIGS. * 
and 

9 

and sheet retaining members 147, 148 UtC 30 candy increasing 
tie 

weight Of: efrigerau)r eoniprtmen 
shifted to their release 

positions. At 

this point, lower platen door 8$. I 121 is shifted 
downwardly in the direction of arrow B" in FIG. 9 

wherein refrigerator door liner 21* retained FIG. 1$ depicts 
a 

fed e linen for the gaske 

cradle member 190. though not shown in detail, Utilized with regOrator camp 
to this preferred emhodiinenx., the1 

ant 
dJ$& 

gasket inc’udes 
Atdin 

a b  25 
mold member 202 preferably includes tab portions 
can pivot relative to the remainder of male mold member terminating in Si) upwardly angl t portion 255 at one en 202 in 

order to enable refrigerator door liner 
218 thereof. 

Base 252 s formed 
wi an 

elongated 
coniectio 

removed from annular recess 209 and male 
mold 

member member 260 comp$ed of sidew 
by a plurality of spaced, interc 

portions) 
acting part 262, 26 

joine 
ons 25-261 202. Next, male mold member 202 and first sheet supporting 

and shuttling member 212 are shuttled out 
from between 40 The gasket is adapted to be mon ad withit annul a races 

first and second female mold units 172, 182. Thereafter, a 231 227 by press fItting connection 
undercut formed b 

äidewall  pa 
ember 
on 262 functions 

60 

thereIn-Tlu 
to hol second sheet supporting and shuttling member shuttles 

a second plastic sheet 234 between first and second female the gasket in place. The spaces vided btweeu ’dews] 

mold 

units 172, 182. When second sheet supporting and POnioris 262, 263 arid interco rIng p4rrions 2S-26 

shuttling member 
231 is in place between first and second 45 enable connection member 26 to be rładily flecum 

female mold units 172, 182, upper platen 120 is shifted inwardly upon inseton of aonn lar recess 227 in 
Order to facili ’on memet in tint 

withIn 

intercorinecti 
annu toward 

lower platen 
121 as 

illustrated in FIG. 10 so as 
conic 

Into contact 

with second plastic sheet 234 and a between the gasket and 
refrige r comparinent dor M. vacuum Ia 

applied through first female 
mold unit 172 In a For sealing purposes, the gas t include a pximn’y sent 

manner known in the art such that second plastic sheet 234 so member generally Indicated at I) and secondry seal 
is drawn 

into first female 
mold 

unit 172 in Order to form member generally indicated at 2.. Prhnary seal iembek 
outer refrigerator door panel 91 (see 

FIG, U). As soon 

as the is lower 121 is 280 is attached 
to one 

end of has 285 and is 
attached 

to 

an intenn 2 by a portidn 
r5t flap Inmnb4 of 

bas 
4 252 by vacuum applied, platen extended such that 

inner refrigerator door liner 218 and 
outer refrigerator door means of a second flap inem r 

286 aid an enlargc4 
panel 91 contact each other as shown in FIG. 12. With the 55 attachment member 287. Secon 
application of heat, the inturned edge 225 of inner ref’rlg- secured to base 

25 

at one end 
seal mdmber ugh 

attchnient 
28 zitembefr Is a]sâ 

orator door liner 218 is melted to the Inwardly turned annular 2*7 and at another end thereof t 255. 
Primary seal *member 80 is pwardIy tc 

anglingportion 
engage the fac sidewall portion 94 of outer refrigerator door panel 91 (also pred 

see 
HG. 14). Once 

these 
two portions of refrigerator corn- (not labeled) of cabinet Wand S1 ondiy seal wcinlnr 28 

partinent door 88 are joined, pressure is immediately applied 60 is adapted to engage a liner, of met 83 ,’hen refrgcrat4’ 

through a blow pin (not shown) into the interior of the newly compartment door 88 is closed, fcabinct l3 is made froqi 
formed refrigerator compartment door 88 to enhance the metal, primary seal member 280’ preferalle provided with 
details of outer refligerator door 

panel 91. Next, both upper 

an internal chamber 290 which h uses a, ma pet(no.showt) 
and lower platens 120, 121 are 

retracted and the final fur 

enhancing the sealing ell, in tics mann know  product, which is still attached to second 
sheet supporting in the at 

and 
shuttling 

member 231, Is shuttled out Irent between first From the above discussion, its oul4 be readily ppareIt 
and second female mold units 1’72, 182 as soownin FIG. 13. that fanning an all-plastic refri 

.1 rater door in 

accrancr 
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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 seam whereat the outer door panel meets the inner 
liner faces toward the inside of the refrigerator. Due to this 
positioning of the seam, the gasket could be 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 rolls in thickness having an acrylic cap 
layer of polymethyirnethacrylate 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 
styrenic 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 arc injected 
within internal chamber 247. It is also possible to use 
polyvinyichioride as the material for either of these compo-
nents. If polyvinyichioride is utilized, no cap layer or foam 
barrier will be necessary. However, the use of the polysty-
rene over the polyvinyichioride 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 inlier-
ently conduct more heat into the unit. This efficiency char-
acteristic is further enhanced 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 to a 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 

10 
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 outer refrigerator door panel including an 

outer wall portion and an inwardly turned, annular 
sidewall portion; and 

10 a thermoformed inner refrigerator door liner integrally 
formed with at least one dike portion and an annular 
flange portion positioned outwardly of said at least one 
dike portion, said annular flange portion including an 
inturned edge portion being joined with the annular 

15 sidewall portion of said outer refrigerator door panel 
along a seam located between said annular sidewall 
portion and said at least one dike portion, said scam 
extending substantially perpendicular to said outer wall 
portion of said outer refrigerator door panel, 

20 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 claim 1, 
25 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. 

30 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 

35 
portion of said refrigerator door. 

S. A unitary refrigerator door as claimed in claim 4, 
wherein said securing 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 

40 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 

said45
 

 scam. 
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. 

S. A unitary refrigerator door as claimed in claim 7, 

50 
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. 
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’1 2. 
.ovrlies, the inner surface of.the door pa 

� end of the cantilever portirn I lies on j 
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cooperateswith the ogee tirtlon .5 to p 
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This invention relates to 
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gasket for refrigerator or 15 effect a good seal. In .citief of these  
freezer cabinets and the like. More particularly it re- far portion 6 of the refrigerator, gaske 
lates to an improved gasket for effecting 

a 

seal between provide substantial surface area.untac 
the door and cabinet under the more stringent speclfica. face of the tube with the cabiue. 1f 
tions.presently demanded by the manufacturers. taetiixg surface of the. scaling snrfac 

The refrigerators and freezers. presently being mann- ’-"--’ 
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20 roughened etc. as is well k4owu to ass 
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the door when it is closed are low so that the seal, must face of the tubular portion .6 eonta 
be effected initially under minimum unit pressures on the 25 cabinet (not shown), the subseqienz’ 
gasket. Under such conditions, the,.comprcssion. set and complished by a rolling action rather 
normal softening of the gasket must be counteracted In the surface. 

� The. ogee portion.
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the design gad/or material selection to provide a gasket 
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the shape indicated in whcti the ogee 
which will be eutive for substantial periods of time. increasing the severity of Ourvature ° 
It is therefore an object of .t invention, to provide a 30 shape. t ii apparent  that the distort!  
gasket ’that effectively seals under low unit .pressures.be- lion 5 of the gasket is. accomplished 
twen the door gad, eabinet.of a refrigerator. sums per inch of length so that the 

Another object of:th& invqution 
is 

to..provie. a gasket .refrigerator.door and the pabinet is 
that inherently compensates for compression the pressuins. 
gasket to maintain an eective scSi after long use. 35The cantilever section 7 during th 

A still further object’ Of the ’invention is to provide flattens as indicated by deshed and dt 
a gasket that meets the more’ rigid specificatiOns now -In exaggerated for sake of clarity) due t 
effect.of 

Other objects of this invention will appear hereinafter 
the stresses through 
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section J as the description of the invention proceeds, the novel ’° wardly over the door strface as the u 
features, arrangements and combinations being clearly set distorted. The relief of these stress  
forth in the claims hereunto appended slat 
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In the drawings: ’door Is opened. ’ 
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invention. 
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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 
a joining portion 11. 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 S or 13 a pocket 
or chamber 18. The 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 substantial 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 unit 
pressure sealing gasket. The ages and tubular sections 
in effect act as a wand to seal readily by distortion when 
the door is closed. The ogee section causes the gasket 
to assume, a uniform distorted shape throughout its 
length with the tubular portion actually sealing against 
the cabinet surface. Gaskets of these configurations can 
be installed around corners of the door structure with-
out the usual preformed corners 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 low. This minimizes the compression set 
of the gasket material resulting in a seal that is effec-
tive for many years. The particular configuration also 
permits a wide latitude in the deflection without 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 various changes and modifications may be made 
therein without departing from the spirit or scope of the 
Invention. 

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 elongated unitary strip of resilient material 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 generally 
in a vertical upward direction away from said base por-
tion, a convexly arched cantilever member 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 sealing 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 tabular sealing element of a diam-
eter substantially greater than the thickness of the ogee 
section integrally formed on the outer and thereof to 

4 
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 co-
operating with the joining portion to form an open-

5 topped pocket therebetween and the size of the opening 
in said tubular sealing. element being at least several 
times greater than the wall thickness of the element, the 
ogec section collapsing substantially axially and uniformly 
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 initial extension, the tubular element and ogee ’sec-
tion being appreciably flattened ’prior to any substantial 
flattening of the cantilever member when the door of 

15 the refrigerator is closed. 
2. A gasket for attachment to a refrigerator door to 

seal 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 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 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 hav-
ing one end attached to the upper end of said joining por-
tion and overlying said base whereby the other end 

30 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 positioned 
to extend from the upper end of said vertical portion 

� above’ the cantilever member, said sealing portion con-
33 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 tubular 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-shap’ed section being unsupported by other 
structure and cooperating with the joining portion to 

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

of the tubular element being normally slightly 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 

ZD ogee section collapsing substantially axially and uniformly 
along the length of the gasket into said pocket when’ 
closing the door on which the gasket is attached to fore-
shorten the ogee section in substantially the direction of 
its initial extension, the tubular element and ogee section 

55 being appreciably flattened prior to any substantial flat-
tening of the cantilever member when the door of the 
refrigerator is closed. 

References Cited in the file of this patent 
00 , UNiTED STATES PATENTS 

2,165,399 McCormick ._---------July 11, 1939 
2,307,093 Yoxsimer et aL.._.....------,Jan..5, 1943 
2,528,264 Coppock et iii. Oct. 31, 1950 

65 2,816,331 Moore ----------------Dec. 17, 1957 

FOR.EIGN PATENTS 

559,007 Great Britain ____. Jan. 31, 1944 

BNSDOCID: US 2952754A1_L> 



SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 

�0  No. O7-11O2O300°°  

Fecha: 2007-10-19 14:12:35 Dep. 2020 NUECREACION1 

Tra. 11 PATENTEIYII Eve: 379 FASENACIOI’SIALII 

Act. 411 PRESENTACION Folios: 90 

16 

Industt’ia y Comerem 
SUPERINTENDENCIA 

� 
REQ WSJTOS MtNIMOS PARA ADMISION A. TRAM.ITE 

PCT 

PATENE DE1NVENCION [( 0 

MODELO DE UTIUDAD t 3 

+ lndicaclOn.de ’quo sł solfolta la oónceslàn, do una patonta’ S 

, ( 

+ �Otos do ldentlfioaolOn dol sollcitanteo do Jo persona quo presentala soilcitud  
$ Descrlpo!ón  do la lnvenol6n �, S 

� Dlb.ujps do ser estospertinentØs .. 

S 4 Comprobantcide’oago do las tasas establecldas 
0 

COMPLETA [3 : 1NCOMPLETA £ 3 

Di8O INDUSTRJAL [3 

+ indioaolOn do, qrese sql1c1tae registro do DiseMbIndustrIal , 
4 ’Qotos do ldentIficclOn dol soi!cltante o de la persona  qud prseflta1a:’solle!tud [ 
� Representaclr gr?ca y fotogrfica ei -Da  Industrial o rriLiestra del 

- 

S rnoterlal quo lnoopora 01 !sefO  
4 Comprobitede’pao’de las tses stbiecds  

� COMPLTA S JNCOMPLTA 3. 

ESQUEMADETRAZADO [3 

+ lrtdlcaclón do quo so sollcta ei registro do tin Esquema do Trazado [ 3, 
4 Datosde idöritificación del soUcltante a do a peràona qu-  prosenta la octtud�[ 3 
4 RepresentaolOn rfica ’del ’esquerna trazado �. 

0 

[� 3. 
+ Comprobante do pago do las taas establecidas [ 3 

COMPLTA [3 1NCOMPLETA 

�cbudOnccr4 . � 
Firtha Responsable’ 

..IIIIII4 

� Fecha_�  � S 

’ _ 
__0

 

� 

’ . Carrra 13;No. 27-00 Plso 7 y ’10 
Conmutador 3 82 0840 

S , , x: -360 2’20 
S � ’ , � 

0 � 

S E-mail; 1rfo(I 
0 ’ 

. - 

0 
0 

� www,so,r 
S � 

0 � , iot. D.0 



3ogot., 
2020 

Doctor (a) 
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REFERENCIA RathcaciOn No. 7 110203 
Solicitud internacional CT/P2006/060876 
Feclia inieio fase nac.onal 21/10/2007 
TrÆmite 11 
Evento 379 
Actuación 430 
Oficio No.,..- 14682 

Como resuitado del examen de forma, realizado con fundamerito en ci articulo 38 de 
la Deeisión 486 de la Comisiôn de la Cmuxudad Andina, articulo 27 del Tratado de 
Cooperacióri cii Materia de Patentes (PCT), regla 51 bis del Regiamento y Circular 
Unica de la Superintendencia de Industria. y Comercio, se le comunica que 

.1
 La traduccin de los capitulos descriptivo y reivundicatorio debe eatar 

Æcorctpaflada de los respectivos dibujos. - 

2 La solicitud no contiene la copia del documento en que consta la cesión del 
derecho a la patente del inventor al solicitante a a su causante (Art 26-k) 
Decision 486. 

3. La solicitud no contiene el poder debidamente otorgado, eon ci lieno de los 
requisitos oxigidos por los articulos 63 y subsigui.entes del Cdigo de 
Procethmiento Civil Athcionalmente, deberâ presentar ci documezito que acredita la 
existencia y representacin legal de La sociedad solicitante, cuando 6sta fuere 
persona juridica 

JJ .4. La invocacion de priordad en tramiteP.C.T no genera el cobro de tasa alguna, 
por lo cual ci solicitante puede pedir ci deeglose del recibo correspondiente a 
dicho pago. 

En cumplimi.eiito de lo thepuesto por ci articulo 39 de la Decision 486, se le 
requiere para que dentro del trmuno de dos meses sigulentes a la fecha de 
notificacin del presente oficio, complete los requisitce anteriormente enunciados 

zi caso de no dar cumplimiento al presente requerimiento, la solicitud se 

considerar4 abandonada y perderA su prelaciön 

Notifiquese ci presente oficio conforme a lo dispuesto en ci numeral 5.2, literal 

e) .el apIulO quunto del tItulo primero de la. Circular Unuca No 10 de 2001 

Continua en la p&gina. si9uiexlte... 


