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Linde AG

Cobertura para una tapa de valvula de un cilindro de gas

Area Técnica
La presente invencion se refiere a una cobertura para una tapa de valvula de un cilindro de gas,
preferentemente a una cobertura para una tapa de valvula de un cilindro de gas portatil que contiene

gases medicinales.

Antecedentes Tecnologicos

En el campo de la distribucién de gases medicinales se sabe que los gases son distribuidos por medio
de cilindros de gas. Los gases medicinales especializados tales como el helio o el 6xido nitroso o
gases medicinales estandar, tales como oxigeno y aire medicinal son distribuidos a los respectivos
hospitales o centros de tratamiento en cilindros de gas. En un canal de distribucién alternativo, los
cilindros de gas son entregados directamente a la casa de un paciente con el fin de ser utilizados en
aplicaciones de cuidado en hogar. Los cilindros de gas se conectan ya sea a un sistema de tuberias
en el hospital o en un vehiculo de emergencia, o se utilizan directamente en el sitio de administracién,

por ejemplo, directamente en la cama de un paciente.

En este ultimo caso, los cilindros de gas son preferentemente relativamente pequefios de tal manera
que son faciles de transportar. La provisién de cilindros de gas portatiles obvia la necesidad de
proporcionar salidas de gas de un sistema de tuberias de hospital a la cama del paciente y/o ofrece la
posibilidad de trasladar el paciente respectivo facilmente dentro del hospital sin interrumpir el
suministro de gas debido a que el cilindro de gas puede ser movido junto con la cama del paciente.
Ademas, los cilindros de gas portatiles se pueden suspender facilmente en la proximidad de la cama
del paciente por medio de un gancho provisto en el cilindro de gas que puede ser conectado a una

estructura de la cama del paciente.

Los cilindros de gas que son utilizados en el campo de la medicina estan tipicamente equipados con
una estructura de valvula especifica que esta asegurada de manera fija a la porcion de salida del
cilindro de gas de tal manera que el usuario puede comenzar a administrar el gas desde el cilindro de
gas inmediatamente y sin necesidad de montar cualquier componente de valvula al cilindro de gas, tal
como un regulador de presion. Al mismo tiempo, el proveedor del cilindro de gas puede estar seguro
de que la estructura de vélvula se adapta a las especificaciones especificas del gas respectivo. Con el
fin de mejorar la integridad mecanica y con el fin de salvaguardar la estructura delicada de la valvula,

el cilindro de gas lleva normalmente una tapa de véivula alrededor de la estructura de la valvula donde
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esta tapa de valvula estd normalmente unida de manera fija al cilindro de gas y/o a la estructura de

valvula.

Una tal tapa de valvula convencional de un cilindro de gas por lo general tiene varias aberturas a
través de las cuales se puede acceder a la estructura de valvula de forma tal que una salida de gas y
un volante para la apertura y el cierre de la valvula son accesibles mientras que la tapa de valvula
permanece unida de manera fija al cilindro de gas. En realizaciones preferidas de estas tapas
convencionales, las aberturas son formadas de tal manera que un usuario esta habilitado, ademas,

para leer un manémetro y/o para conectar un conducto de gas a una salida separada de gas de baja
presién.

Cabe sefialar que si una estructura de valvula de un cilindro de gas fuera desprendida mientras el gas
todavia esta presente a alta presion en el cilindro, el gas en el cilindro tenderia, al escapar, a dar
propulsién de cohete al cilindro de gas. Como esta condicion es muy peligrosa y necesita ser evitada
por todos los medios, las tapas de valvula de los cilindros de gas mencionadas anteriormente estan
acopladas de manera fija a los cilindros de gas o estructuras de valvula y estan dimensionadas para
proporcionar la resistencia mecanica adecuada contra la ocurrencia de dafios a la estructura de
valvula.

Ademas, las tapas de valvula convencionales pueden servir como un asa para transportar
comodamente el cilindro de gas. Con el fin de servir como asa, la tapa de valvula puede comprender
una porcidn especifica de asa, como - por ejemplo - un recorte en la pared de la tapa de vaivula que
permite a un usuario llevar facilmente el cilindro de gas portatil. En una realizacion adicional de las
tapas de valvula convencionales, se suministra, ademas, un gancho que esté destinado a suspender

el cilindro de gas de una estructura respectiva.

Tal tapa de vélvula estandar para un cilindro de gas portatil, en particular un cilindro de gas que
contiene oxigeno, se describe, por ejemplo, en US 5,429,152. La tapa de vaivula debe permanecer en

el cilindro de gas y no puede ser retirada del cilindro de gas.

Sin embargo, las tapas de valvula que se utilizan convencionalmente para salvaguardar y proteger la
estructura de valvula tienen necesariamenten ciertas aberturas que se utilizan para acceder a las
respectivas salidas de gas, volantes para operar la estructura de valvula, asi como manémetros de
observacion de la estructura de valvula. En consecuencia, la estructura de véivula esta siempre
abierta de tal manera que el polvo y a suciedad pueden entrar facilmente y poner en peligro la
funcionalidad del cilindro de gas y/o pueden contaminar el producto gaseoso almacenado en el mismo

cilindro de gas.

Con el fin de evitar la contaminacién de la estructura de valvula, una practica comun para cubrir la
estructura de vaivula del cilindro de gas ha sido mediante la colocacién de una boisa de plastico, una

bolsa retractil o una pelicula retractil alrededor de ella, con el fin de evitar que el polvo y la humedad
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entren en la estructura de valvula. Sin embargo, la colocacién de las peliculas alrededor de la
estructura de valvula es engorrosa y no puede automatizarse facilmente. Ademas, es dificil para el
usuario final eliminar las peliculas antes del uso, de tal manera que esta solucién no se revela cémoda
para el usuario final.

Ademas, debido a la estructura abierta de la tapa de valvula, no se puede controlar si el cilindro de
gas ha sido manipulado antes de que se utilice realmente por primera vez para administrar el gas a un
paciente. En consecuencia, se intenta sellar la estructura de valvula por medio de la bolsa de plastico,

bolsa retractil o pelicula retractil mencionadas anteriormente.

Un tal arreglo a prueba de manipulaciones es también pertinente para todos los otros gases como
gases industriales, con el fin de asegurarse de que el cliente recibe el gas del modo en el que el

cilindro de gas fue originalmente llenado por el proveedor.
Resumen

En consecuencia, un objetivo de la presente invencion es mejorar la fiabilidad de la estructura de

valvula en un cilindro de gas que tiene una tapa de valvula.

El objetivo mencionado anteriormente se resuelve por medio de una cobertura para una tapa de
valvula de un cilindro de gas con las caracteristicas de la reivindicacion 1. Realizaciones ventajosas

de la invencién son mencionadas en las reivindicaciones dependientes.

En consecuencia, la cobertura para una tapa de valvula de un cilindro de gas incluye una cavidad que
esta dimensionada para recibir al menos partes de la tapa de valvula del cilindro de gas. De acuerdo

con invencion, la cobertura estd hecha de un material sustancialmente rigido.

En la cavidad, pueden ser recibidas porciones de la tapa de valvula. Sin embargo, dependiendo de la
geometria de la tapa de valvula también se contempla que toda la tapa de valvula sea recibida en la

cavidad.

Por medio de la provision de una cobertura hecha de un material sustancialmente rigido que cubre al
menos porciones de la tapa de valvula del cilindro de gas, se vuelve posible mejorar la fiabilidad de la
estructura de valvula debido a que se impide que la tapa de valvula del cilindro de gas se contamine y

manipule, ya que esta rodeada por la cobertura.

La provision de la estructura rigida afecta en gran medida la aplicabilidad de la cobertura a la tapa de
valvula de modo tal que esto se puede hacer de una manera automatizada - o al menos con una
reduccién significativa de labor manual. La cobertura puede ser colocada alrededor de la tapa de
valvula y cubrir no sélo la tapa de la valvula, pero — al cubrir de forma segura las aberturas en la tapa

de valvula - cubre también la estructura de valvula. Debido a que el material de la tapa de vaivula es
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sustancialmente rigido, la cobertura proporciona una estructura robusta, incluso al extenderse sobre
las aberturas que se proporcionan en la tapa de valvula. Ademas, debido a que esta hecha de un
material rigido, no va a ser posible que una tercera parte manipule el cilindro de gas sin que este
intento sea notado. La estructura rigida no puede ser faciimente retirada con el fin de acceder al
volante y/o a las salidas de gas, no asi en el caso de una bolsa de plastico flexible, bolsa retractil o
film retractil. Ademas, la cobertura rigida prohibe a terceros el acceder a las aberturas de la tapa de
valvulay, por lo tanto, el alcanzar con sus manos y/o herramientas dentro de la tapa de valvula para
alterar la estructura de valvula.

En este contexto, cabe sefialar que la tapa de valvula que cubre la unidad de valvula del cilindro de

gas se conoce a menudo también como un "guardia”, una "tapa" o un "Valve Protection Carry Handle"
(VPCH).

La cobertura esta hecha preferentemente de un material termoformable, preferentemente un material
plastico termoformable, y esta hecho preferentemente a partir de PET (poli-etilen tereftalato), de PVC
(poli-cloruro de vinilo) , PCTFE (poli-clorotrifluoro etileno) laminado a PVC, COC (copolimeros de
olefinas ciclicas), COP (polimeros de olefinas ciclicas), preferentemente en combinaciones multicapas
con PP (polipropileno) , PE (polietileno) , o PETg (poli-etilen tereftalato modificado con glicol).
Mediante la provision de este material, se puede lograr una produccion rentable de la cobertura. Con
este tipo de material también es posible fabricar la cobertura de modo tal que se asemeje
estrechamente a las proporciones exteriores de la tapa de valvula del cilindro de gas. El proceso de
fabricacién de moldeo y el recorte de una hoja de plastico termoformable de modo de hacer un
producto final es bien conocido, de tal manera que la cobertura puede ser fabricada de manera facil,
fiable y econémica. De hecho, el proceso de termoformado es incluso mas econémico que un proceso
de inyeccion. Sin embargo, la cobertura también podria ser fabricada usando un proceso de moldeo

por inyeccion de tal manera que la cobertura sea moldeada por inyeccién.

Preferentemente, la cobertura es provista en la forma de un envase blister y/o una envase de plastico
de tipo clamshell. Estas formas de paquetes permiten una produccién eficiente de la cobertura
garantizando al mismo tiempo que la integridad de la estructura de valvula dentro de la tapa de

valvula se mantenga mientras la tapa de valvula es recibida en la cobertura.

En una realizacion preferida de la presénte invencion, la cobertura comprende dos semi-carcasas que
forman la cavidad para recibir porciones de la tapa de valvula al ser plegadas sobre si mismas Al
mismo tiempo, la provision de dos semi-carcasas permite que la cobertura ya sea formada para
asemejarse estrechamente a los contornos exteriores de la tapa de valvula, porque se pueden formar

rebajes mas faciimente.

Con el fin de mejorar alin mas las caracteristicas a prueba de manipulaciones de la cobertura, las dos
semi-carcasas son preferentemente interconectables por medio de al menos un conector a prueba de

manipulaciones para formar una cobertura a prueba de manipulaciones. El conector a prueba de
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manipulaciones se hace preferentemente de tal manera que sélo puede ser conectado una vez, de
modo que se destruye tan pronto como se intente abrir nuevamente la conexién una vez cerrada. Por
medio de este conector a prueba de manipulaciones, se asegura que un usuario puede determinar
facilmente si el cilindro de gas est4 en el estado deseado, es decir, en el estado en el que ha dejado
las instalaciones del proveedor respectivo, o si el cilindro de gas ha sido manipulado. Esto es de
importancia para todos los diferentes rellenos de un cilindro de gas tales como gases medicinales,

gases industriales, asi como cualesquiera otros gases.

Preferentemente, las dos semi-carcasas estan conectadas a través de una bisagra de lamina. La
provision de una bisagra de lamina permite aplicacion aun mas facil de la cobertura a la tapa de
valvula, ya que puede ser faciimente plegada alrededor de la tapa de valvula.

Preferentemente, las dos semi-carcasas se pueden interconectar por medio de un conector a prueba
de manipulaciones, tal como un clip, una soldadura térmica, un agrafe, una abrazadera, una grapa, un
collar de plastico y/o una banda adhesiva, de manera que la cobertura pueda ser aplicada
efectivamente alrededor de la tapa de valvula del cilindro de gas, pero no pueda ser eliminada sin ser
destruida. Cuando una cobertura tal es aplicada a la tapa de valvula una vez que el cilindro de gas se
ha llenado en un sitio de llenado de un distribuidor de proveedor de gas o de gas, el usuario final, por
ejemplo, el empleado en el hospital, el usuario finat en una aplicacién de cuidados en el hogar o el
usuario final en una aplicacion industrial, puede determinar facilmente si el cilindro de gas se
encuentra en su estado originaimente lleno o si ha sido manipulado. Cuando ia cobertura esta
completamente intacta y en su lugar, el usuario final puede estar seguro de que el cilindro de gas y
sus contenidos no han sido manipulados. Ademas, el usuario final también puede estar seguro de que
la cantidad de llenado de la cilindro de gas no ha cambiado, debido a que no era posible liberar gas

desde el cilindro de gas sin tener acceso a la estructura de valvula.

En una alternativa, la cobertura comprende mas de dos partes que forman la cavidad cuando estan
conectadas. Por medio de proporcionar no s6lo dos semi-carcasas, sino mas de dos partes de la
cobertura para la formacion de la cavidad para recibir al menos porciones de la tapa de valvula, la
cobertura puede adaptarse mas facilmente a geometrias especificas de la tapa de valvula. En
particular, la linea de division entre las partes respectivas de la cobertura puede ser definida de tal
manera que la cobertura pueda ser aplicada facilmente alrededor de la tapa de valvula.

Preferentemente, las al menos dos partes son interconectables por medio de al menos un conector a
prueba de manipulaciones para formar una cobertura a prueba de manipulaciones y/o en donde al

menos dos partes estan conectadas a través de una bisagra de lamina y/o una lengieta.

En una realizacion preferida adicional, se forma la cavidad de tal manera que rodea completamente la
tapa de valvuia del cilindro de gas cuando se aplica a la tapa de valvula. Al encerrar completamente la
tapa de valvula del cilindro de gas, el estandar de seguridad se eleva ain mas. Ademas, cubriendo
completamente la tapa de valvula del cilindro de gas, se puede evitar la contaminacioén de la

estructura de valvula situada dentro de la tapa de valvula del cilindro de gas.
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La cobertura puede ser hecha en una pieza, preferentemente mediante termoformado de una hoja de
plastico termoformable, con el fin de aumentar su fiabilidad y con el fin de reducir el costo de
fabricacion. Por supuesto, la cobertura de una pieza también podria hacerse mediante moldeo por
inyeccion.

Para estar en una posicién para llevar facilmente el cilindro de gas, se prefiere que una porcién de asa
se forme en la cavidad, en donde esta porcion de asa de la cobertura se asemeja a una porcion de
asa de la tapa de valvula. En consecuencia, un usuario puede llevar el cilindro de gas por la porcién
de asa dispuesta en la tapa de valvula al agarrar la porcién de asa de la cobertura. Sin embargo, al
mismo tiempo, el contenido de la tapa de valvula se encuentra todavia protegido, dado que la
cobertura esta presente como capa exterior. En otras palabras, el usuario puede determinar si la

cobertura esta todavia intacta o si los contenido del cilindro de gas han sido manipulados.

Con el fin de hacer mas seguro que la cobertura se encuentre firmemente instalada en el cilindro de
gas, se forma en la cobertura preferentemente un collar que esta destinado a ser dispuesto en una
porcion inferior de la tapa de valvula. En una realizacion aun mas preferida, el collar define una
abertura que tiene un didmetro que es mas pequefio que el didmetro mas grande de la tapa de
valvula. Debido a la provision de este collar, se volvera imposible quitar la cobertura de la tapa de
valvula con solo tirar hacia afuera desde el cilindro de gas sin romper, al menos, el collar de la
cobertura. Preferentemente, el collar debe rodear la unidad de vaivula entre la tapa de valvula y el
cilindro de gas de tal manera que la cobertura, en su estado cerrado y aplicado, no se pueda quitar de

la tapa de valvula sin ser destruida.

En aun otra realizacion preferida, se forma la cobertura para encerrar herméticamente la tapa de
valvula del cilindro de gas cuando es aplicada a la tapa de valvula. Por medio de este recinto
hermético se asegura de que ningun tercero pueda acceder a cualesquiera porciones relevantes de la

estructura de valvula sin retirar y - por lo tanto — destruir la cobertura.

La cavidad definida por la cobertura es preferentemente adecuada para recibir la tapa de valvula del
cilindro de gas en su totalidad y los contornos de la parte interior de la cavidad interna se asemejan
preferentemente a los contornos exteriores de la tapa de vélvula dei cilindro de gas de tal manera que
la cobertura se asienta estrechamente y firmemente en la tapa de valvula del cilindro de gas. Esto
tiene la ventaja de poder evitar de forma segura la contaminacion de la tapa de valvula de la cilindro
de gas, asi como la unidad de valvula situada dentro de la tapa de vaivula, y evitar que la cobertura
rigida sea destruido una vez que el cilindro de gas sea sacudido porque el espesor de pared de la
cobertura ya no es de relevancia, sino mas bien es completamente soportado por la pared de la tapa
de valvula como tal.

Preferentemente, la cobertura cubre todas las aberturas de la tapa de valvula del cilindro de gas de tal

manera que se pueden evitar con seguridad la contaminacién y la operacién inadvertida y la
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manipulacion de la unidad de valvula situada dentro de la tapa de valvula, pero generalmente
accesible a través de las aberturas en la tapa de valvula.

En otra realizacion preferida, la cobertura comprende una cavidad que se asemeja o se ajusta a los
contornos de un asa en la tapa de valvula del cilindro de gas. Por medio de la provisién de una tal

cavidad se hace posible llevar el cilindro de gas en una mano, ain cuando la cobertura sigue en su
lugar.

Preferentemente, la cobertura incluye aberturas y/o recortes para recibir un gancho o cualquier otro

medio de fijacion situado en la tapa de valvula del cilindro de gas.
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Breve Descripcion de las Figuras

En lo que sigue, la presente descripcion se ejemplifica adicionalmente por medio de las Figuras de los

dibujos en donde:

Figura 1 es una vista en perspectiva esquematica de una cobertura de ejemplo colocada en
una tapa de valvula de un cilindro de gas;

Figura 2 es una vista en perspectiva esquematica de la cobertura para una tapa de valvula de
un cilindro de gas en un estado abierto, que muestra la cavidad interior de la
cobertura;

Figura 3 es una vista en perspectiva esquematica de la cobertura en una condicién cerrada;

Figura 4 es una vista lateral esquematica de la cobertura colocada sobre una tapa de valvula
de un cilindro de gas; y

Figura 5 es una vista en perspectiva esquematica de la cobertura abierta de la Figura 2

tomada desde una perspectiva diferente.

Descripcion Detallada de las Realizaciones preferidas

En la siguiente discusion de las realizaciones preferidas, elementos similares son identificados con

numeros de referencia idénticos, y la descripcién repetida de los respectivos elementos puede ser

omitida con el fin de evitar redundancias en la memoria.

La Figura 1 muestra, en una vista en perspectiva esquematica, un conjunto de un cilindro 1 de gas

con una tapa de valvula 2 en donde la tapa de valvula 2 debe encerrar una estructura de valvula o

unidad de valvula asociada al cilindro 1 de gas. En la Figura 1, esta estructura de valvula no se

f?/

muestra explicitamente, pero que se supone gue se encuentra en el interior de la tapa de valvula 2. La
tapa de valvula 2 esta unida de manera fija al cilindro 1 de gas, por ejemplo, mediante un conjunto de
tornillos 26 de la tapa de valvula 2. En la realizacién mostrada en la Figura 1, la tapa de valvula 2
comprende al menos dos semi-carcasas que estan conectadas por medio de los tornillos 26 de modo
tal que se consigue una accién de agarre y/o ajuste de forma entre la tapa de valvula 2 y el cilindro 1

de gas de tal manera que la tapa de véalvula 2 esta unida de manera fija al cilindro 1 de gas.

Se provee una cobertura 3 para cubrir la tapa de vélvula 2 del cilindro 1 de gas, donde la cobertura 3
incluye un material rigido y forma una cavidad para recibir a la tapa de valvula 2 del cilindro 1 de gas.

En las realizaciones mostradas en las Figuras, la cobertura 3 comprende al menos dos semi-carcasas
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30, 32, donde las dos semi-carcasas 30, 32 forman la cavidad cuando estan conectadas la una a la

otra de tal manera que la tapa de valvula 2 puede ser recibida completamente en la cavidad.

El cilindro 1 de gas es preferentemente un cilindro de gas portatil que se usa tipicamente en
aplicaciones de cuidado en el hogar y aplicaciones de emergencia en hospitales o para el suministro
de gas cuando un paciente es transportado dentro de un hospital. Con el fin de calificar como portatil,
el volumen del cilindro 1 de gas esta preferentemente en un intervalo de entre 1y 15 litros de tal
manera que el peso del cilindro 1 de gas puede aun ser manejado por el personal médico,

preferentemente con una sola mano.

La tapa de valvula 2 esta unida de manera fija al cilindro 1 de gas y debe salvaguardar y proteger una
unidad de valvula del cilindro 1 de gas. La unidad de valvula es recibida totaimente en el interior del
volumen definido por |a tapa de valvula 2 y sirve para la salida de gas desde el cilindro 1 de gas para
los respectivos usuarios. La unidad de véivula, por lo tanto, incluye al menos una salida de gas y
tipicamente al menos un volante para abrir y cerrar la valvula. En realizaciones preferidas, la unidad
de valvula incluye ademas una salida de baja presion donde la baja presion es consiguida por medio
de un regulador de presion interna. En otras realizaciones preferidas, se provee un manémetro con el

fin de controlar la presion del gas recibido en el cilindro 1 de gas.

Con el fin de acceder a los respectivos salidas de gas, voléntes y mandmetros, estan presentes
aberturas 20 en la tapa de valvula 2. A través de estas aberturas 20 los diferentes elementos de la

unidad de valvula pueden ser accedidos por un usuario con el fin de operar el cilindro 1 de gas.

Un gancho 22 también esta presente y esta unido directamente a la tapa de véalvula 2, en donde el

gancho 22 esta destinado a colgar el cilindro 1 de gas a una estructura durante el uso.

La tapa de valvula 2 comprende, ademas, una porcion de asa 24 que permite a un usuario llevar
convenientemente el cilindro 1 de gas, simplemente agarrando la porcién de asa 24 con una mano.

La cobertura 3 cubre preferentemente toda la tapa de valvula 2 de tal manera que rodea

- completamente |a tapa de valvula 2. Preferentemente, todas las aberturas 20 de la tapa de vaivula 2

estan totalmente cubiertas por la cobertura 3 con el fin de asegurarse de que la unidad de valvula esta
protegida de ser contaminada durante el transporte. Ademas, una tal cobertura completa proporciona
una disposicion a prueba de manipulaciones que asegura que el cilindro 1 de gas esta
completamente lleno al llegar al respectivo cliente y asegura que nadie ha manipulado el contenido

del cilindro 1 de gas.

Preferentemente, la cobertura 3 incluye al menos una abertura o cavidad 34 en la posicion donde se
encuentra el asa 24 de la tapa de valvula 2. En particular, la cobertura 3 preferentemente se asemeja
estrechamente a los contornos exteriores de la tapa de vélvula 2 en particuiar en el asa 24 de tal
manera que el cilindro 1 de gas puede ser llevado faciimente al agarrar el asa 24, incluso si la

cobertura 3 esta en su lugar.
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10

La cobertura 3, ademas, incluye un corte 36 en una posicion en la que se proporciona el gancho 22 de
la tapa de valvula 2 de tal manera que el gancho 22 puede aun ser utilizado.

Como se puede ver en la Figura 1, la cobertura 3 se asemeja estrechemente a los contornos
exteriores de la tapa de valvula 2. La estrecha semejanza de la cobertura 3 a la tapa de valvula 2
tiene, entre otras, la ventaja de que la cobertura 3 no puede ser quitada faciimente y que la cobertura

3 recibe integridad estructural a partir del material de tapa de valvula de apoyo directo.

Las Figuras 2 y 5 muestran la cobertura 3 en su estado abierto. La cobertura 3 comprende una
primera semi-carcasa 30 y una segunda semi-carcasa 32, que estan conectadas la una respecto de la

otra por medio de una bisagra de ldmina 300 y/o al menos una lengiieta.

Preferentemente, la primera semi-carcasa 30, la segunda semi-carcasa 32, asi como la bisagra de
tamina estan fabricadas por embuticion profunda de un material adecuado o por fundicién integral del
material respectivo. En otras palabras, las dos semi-carcasas y su conexion se realizan
preferentemente en una sola pieza a partir de una hoja de un material plastico adecuado tal como una
lamina de PET (poli-etilen tereftalato) o PVC (poli-cloruro de vinilo). Otros materiales adecuados
incluyen PCTFE (poli-clorotrifluoro etileno) laminado a PVC, o COC (copolimeros de olefinas ciclicas),
o COP (polimeros de olefinas ciclicas), que se proporcionan con el fin de mejorar la barrera a la
humedad, preferentemente en combinaciones multicapas con PP (polipropileno), PE (polietileno), o

PETg (poli-etilen tereftalato modificado con glicol).

En una alternativa, se podria utilizar también un proceso de moldeo por inyeccion para fabricar la

cobertura 3.

La bisagra de lamina 300 se utiliza para pivotar las dos semi-carcasas 30, 32 la una con respecto a la
otra con el fin de cerrar la cobertura 3 en la forma como se muestra en la Figura 3 y para formar la
cavidad que esta dimensionada para recibir la tapa de valvuia 2 del cilindro 1 de gas. En un desarrollo
alternativo o adicional que no se muestra en las Figuras, las dos semi-carcasas 30, 32 estan

conectadas por medio de lenguetas.

En una alternativa que no se muestra en las Figuras, la cobertura 3 comprende mas de dos partes
que forman la cavidad cuando estan conectadas. Preferentemente, los al menos dos partes son
interconectables por medio de al menos un conector a prueba de manipulaciones para formar una
cobertura a prueba de manipulaciones y/o en donde al menos dos partes estan conectadas por medio

de una bisagra de lamina y/o una lengleta.

Con el fin de cerrar la cobertura 3 mostrada en las Figuras y manteneria en la condicién cerrada, se
proveen medios de sujecién 310. Los medios de sujecion 310 comprenden un perno 312, asi como

una correspondiente abertura de recepcién 314. El perno 312 esta dimensionado para ser recibido en



10

20

25

30

35

40

1

la abertura de recepcion 314 de modo tal que se forma una conexién fija tras la insercién del perno
312 en la abertura 314. '

En un desarrollo alternativo o adicional, la conexion también se puede proporcionar en forma de un
clip, una soldadura térmica, un agrafe, una abrazadera, una grapa, un collar de plastico y/o una banda
adhesiva.

En la realizacién preferida mostrada en las Figuras, la conexién no puede ser vuelta a abrir sin
destruir el material de la cobertura 3. En este sentido, el material en forma de domo que rodea las
aberturas 314 interactua con una cuenta 316 de los pernos 312 de manera que cuando los pernos
312 se insertan a través de las aberturas 314, el material en forma de domo esta elasticamente
extendido y retraido después de que la cuenta 316 haya pasado el material. Por consiguiente, el
material en forma de domo que rodea la abertura 314 descansa detras de la cuenta 316. Cuando se
intenta abrir de nuevo la cobertura 3, se destruyen las porciones en forma de domo que rodean la
abertura 314. En otras palabras, la conexion se forma como una conexién frangible de modo tal que

resulte en un conjunto a prueba de manipulaciones.

La disposicion a prueba de manipulaciones es particularmente adecuada para cilindros de gas que se
utilizan para distribuir gases medicinaled o gases industriales, ya que permite al usuario final
determinar si el cilindro de gas ha sido manipulado de modo tal que el usuario final puede asegurarse

de que el cilindro de gas contiene el gas esperado.

Con el fin de ser recibida en una porcion de asa de la tapa de valvula de un cilindro de gas, esta
presente una cavidad 32 en la cobertura 3. Cuando se considera la Figura, se hace evidente de

inmediato que esta cavidad 32 también sirve para llevar el cilindro de gas con una sola mano.

La interconexion de los pernos 312 con el material en forma de domo que rodea a las aberturas 314
conduce a un sellado a prueba de manipulaciones de la cobertura una vez que se ha establecido en
su lugar adjunto a la tapa de valvula 2. De hecho, como se puede ver en la figura 3, la cobertura 3
s6lo puede ser eliminada mediante la destruccion de o bien la conexién entre los pernos 312 y el
material en forma de domo alrededor de las aberturas 314, mediante la destruccién de la bisagra de
lamina 300, o mediante la destruccién de cualquier otra porcion del material de la cobertura 3. Es

decir, la cobertura 3 no puede ser quitada sin ser destruida.

De acuerdo con ello, la cobertura 3 sirve como un miembro a prueba de manipulaciones en el sentido
en que un usuario puede saber a partir de la condicién de la cobertura 3 si el cilindro de gas ha sido

manipulado o si esta en su estado previsto.

Las dos semi-carcasas 30, 32 incluyen, en su parte inferior, un collar 320, en donde este collar 320

debe ser insertado debajo de la parte inferior de la tapa de valvula 2 del cilindro 1 de gas cuando la
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cobertura 3 esta en su estado cerrado previsto. La posicién del collar 320 de la cobertura 3 en el

estado cerrado de la cobertura 3 se muestra esquematicamente en la Figura 1.

Las porciones de collar 320 se combinan para un collar completo una vez que las dos semi-carcasas
30, 32 son plegadas la una sobre la otra. Esto se puede ver claramente en la Figura 3, en donde la
porcion inferior de la cobertura 3 incluyendo el collar 320 esta situada en la parte superior de la
Figura. De hecho, la abertura 322 que se mantiene en el diametro interior del collar 320 debe recibir a
la unidad de valvula, pero debe tener un didmetro menor que el diametro inferior de la tapa de valvula
2 del cilindro 1 de gas.

La porcién superior de la cobertura 3 debe cerrar la cavidad que se forma cuando las dos semi-
carcasas 30, 32 son plegadas la una sobre otra. Para este fin, una porcion superior 330 de la
cobertura 3 esta provista en la segunda semi-carcasa 32, que debe cooperar con un saliente 332 en
la primera semi-carcasa 30 con el fin de cerrar la cobertura 3 cuando las dos semi-carcasas 30, 32
son plegadas la una sobre otra. El saliente 332 debe ser deslizado por debajo de la porcién superior
330 de la cobertura 3 una vez que las primera y segunda semi-carcasas son plegadas la una sobre la
otra.

Las cavidades internas 340 y 342 de las respectivas semi-carcasas 30 y 32 estan conformadas
preferentemente de tal manera que se asemejan estrechamente a los contornos exteriores de la tapa
de valvula 2 del cilindro 1 de gas. Por esta medida, se puede lograr no sélo una forma eficaz de
transportar el cilindro 1 de gas, sino que se puede lograr también un mayor grado de resistencia de la

cobertura.

16
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Reivindicaciones

Cobertura (3) para una tapa de vaivula (2) de un cilindro (1) de gas, en donde la cobertura (3)
incluye una cavidad (340, 342) que esté4 dimensionada para recibir a al menos una porcion de
la tapa de valvula (2) del cilindro (1) de gas,

caracterizada en que

la cobertura (3) esta hecha de un material sustancialmente rigido.

Cobertura (3) de acuerdo con la reivindicacion 1, en donde la cobertura (3) esta hecha de un
material termoformable, preferentemente un material plastico termoformable, preferentemente
hecha de PET (poli-etilen tereftalato), de PVC (poli-cloruro de vinilo), PCTFE (poli-
clorotrifluoro etileno) laminado a PVC, COC (copolimeros de olefinas ciclicas), COP
(polimeros de olefinas ciclicas), preferentemente en combinaciones multicapas con PP
(polipropileno), PE (polietileno), o PETg (poli-etilen tereftalato modificado con glicol) o la

cobertura (3) esta moldeada por inyeccion.

Cobertura (3) de acuerdo con fa reivindicaciéon 1 o 2, en donde la cobertura (3) es provista en

forma de un envase blister y/o un envase tipo clamshell.

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde la
cobertura incluye un mecanismo de conexién a prueba de manipulaciones (310, 312, 314,
316), preferentemente en forma de una disposicion de conexion frangible, mas
preferentemente en la forma de un clip, una soldadura térmica, un agrafe, una abrazadera,

una grapa, un collar de plastico y/o una banda adhesiva.

Cobertura (3} de acuerdo con una cualquiera de las reivindicaciones anteriores, que
comprende dos semi-carcasas (30, 32) que forman {a cavidad {340, 342) para recibir

porciones de la tapa de valvula (2) cuando estan plegadas sobre si mismas.

Cobertura (3) de acuerdo con la reivindicacién 5, en donde las dos semi-carcasas (30, 32) son
interconectables por medio de al menos un conector (310, 312, 314, 316) a prueba de

manipulaciones para formar una cobertura a prueba de manipulaciones.

Cobertura (3) de acuerdo con la reivindicaciéon 5 o 6, en donde las dos semi-carcasas (30, 32)

estan conectadas a través de una bisagra de lamina (300) y/o una lengieta.

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones 1 a 4, que comprende

mas de dos partes que forman la cavidad cuando estan conectadas.
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Cobertura (3) de acuerdo con la reivindicacion 8, en donde al menos dos partes son
interconectables por medio de al menos un conector a prueba de manipulaciones,
preferentemente en la forma de un clip, una soldadura térmica, un agrafe, una abrazadera,
una grapa, un collar de plastico y/o una banda adhesiva, para formar una cobertura a prueba
de manipulaciones y/o en donde al menos dos partes estan conectadas a través de una

bisagra de ldamina (300) y/o una lengueta.

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde la
cavidad esta formada de tal manera que rodea completamente la tapa de valvula (2) del
cilindro (1) de gas cuando es aplicada a la tapa de valvula (2).

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde la
cobertura (3) esta hecha en una sola pieza, preferentemente por termoformado de una hoja

de plastico termoformable o mediante moldeo por inyeccion.

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde una
porcién de asa (32) de la cavidad, que se asemeja a una porcion de asa (24) de la tapa de
valvula (2) esta formada en la cobertura (3).

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde un
collar (320) esta formado en la cobertura (3) el cual esta destinado a estar dispuesto en una

porcion inferior de ia tapa de valvula (2).

Cobertura (3) segun la reivindicacion 13, en donde el collar (320) define una abertura (322)

que tiene un diametro menor que el didmetro mas grande de la tapa de valvula (2).

Cobertura (3) de acuerdo con una cualquiera de las reivindicaciones anteriores, en donde la
cobertura esta formada para sellar herméticamente la tapa de valvula (2) del cilindro (1) de
gas cuando es aplicada a la tapa de valvula (2).

Cobertura (3) de acuerdo con una cuaiquiera de las reivindicaciones anteriores, en donde se
proveen aberturas para recibir un gancho o cualquier otro medio de fijacion situado en la tapa

de valvula del cilindro de gas .
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Resumen

La presente invencion esta dirigida a una cobertura (3) para una tapa de valvula (2) de un cilindro (1)
de gas, en donde la cobertura (3) incluye una cavidad (340, 342) que esta dimensionada para recibir
porciones de la tapa de véalvula (2) del cilindro (1) de gas, donde la cobertura (3) esta hecha de un
material sustancialmente rigido.

(Figura 1)
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Cover for a valve cap of a gas cylinder

Technical Field

The present invention pertains to a cover for a valve cap of a gas cylinder, preferably to a cover for
a valve cap of a portable gas cylinder containing medical gases.

Technological Background

In the field of the distribution of medical gases it is known to distribute gases by means of gas
cylinders. Specialty medical gases such as helium or nitrous oxide or standard medical gases such
as oxygen and medical air are distributed to the respective hospitals or treatment centers in gas
cylinders. In an alternative distribution channel, the gas cylinders are directly delivered to the home
of a patient in order to be used in homecare applications. The gas cylinders are then either
connected to a piping system in the hospital or in an emergency vehicle, or are directly used at the
administration site, for example directly at a patient’s bed.

In the latter case, the gas cylinders are preferably relatively small such that they are easily
portable. The provision of portable gas cylinders obviates the need to provide gas outlets of a
hospital pipeline system at the patient’s bed and/or offers the possibility to relocate the respective
patient easily within the hospital without interrupting the gas supply because the gas cylinder can
be moved together with the bed of the patient. Furthermore, portable gas cylinders can be easily
suspended in the vicinity of the bed of the patient by means of a hook provided at the gas cylinder
which can be connected to a structure of the patient’s bed.

The gas cylinders which are used in the medical field are typically fitted with a specific valve
structure which is fixedly secured to the outlet portion of the gas cylinder such that the user can
start administering the gas from the gas cylinder immediately without the need for mounting any
valve components to the gas cylinder such as a pressure regulator. At the same time, the supplier
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of the gas cylinder can be sure that the valve structure is tailored to the specific specifications of
the respective gas. In order to improve the mechanical integrity and in order to safeguard the
delicate valve structure, the gas cylinder usually carries a valve cap around the valve structure
wherein this valve cap is typically fixedly attached to the gas cylinder and/or to the valve structure.

Such a conventional valve cap of a gas cylinder usually has several openings through which the
valve structure can be accessed such that a gas outlet and a hand wheel for opening and closing
the valve are accessible whilst the valve cap remains fixedly attached to the gas cylinder. In
preferred embodiments of these conventional caps, the openings are formed such that a user is
additionally enabled to read a manometer and/or to connect a gas conduit to a separate low
pressure gas outlet.

It should be noted that if a valve structure of a gas cylinder should ever be broken off whilst the gas
is still present under high pressure in the cylinder, the gas in the cylinder would, upon escaping,
tend to give the gas cylinder rocket propulsion. As this condition is very dangerous and needs to be
avoided by any means, the above-mentioned valve caps of the gas cylinders are fixedly attached
to the gas cylinders or valve structures and are dimensioned to provide adequate mechanical
resistance against the occurrence of damages to the valve structure.

In addition, conventional valve caps may serve as a handle for conveniently carrying the gas
cylinder. In order to serve as a handle, the valve cap may comprise a specific handle portion such
as — for example — a cutout in the wall of the valve cap which enables a user to easily carry the
portable gas cylinder. In a further embodiment of the conventional vaive caps, it is additionally
supplied with a hook which is intended to suspend the gas cylinder from a respective structure.

Such a standard valve cap for a portable gas cylinder, in particular a gas cylinder containing
oxygen, is described, for example, in US 5,429,152, The valve cap is intended to remain on the

gas cylinder and cannot be removed from the gas cylinder.

However, valve caps which are conventionally used for safeguarding and protecting the valve
structure necessarily have certain openings which are used to access the respective gas outlets,
hand wheels for operating the valve structure as well as observing manometers of the valve
structure. Accordingly, the valve structure is always open such that dust and dirt may easily enter
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and compromise the functionality of the gas cylinder and/or may contaminate the gas product
stored in the gas cylinder itself.

In order to avoid contamination of the valve structure it has been common practice to cover the
valve structure of the gas cylinder by placing a plastic bag, a shrink bag or a shrink film around it in
order to avoid dust and moisture to enter the valve structure. However, placing the films around the
valve structure is cumbersome and cannot be easily automated. Furthermore, it is difficult for the

end user to remove the films before using such that this solution does not prove comfortable for the
end user. ’

In addition, due to the open structure of the valve cap, it cannot be controlled whether the gas
cylinder has been tampered with before it is actually used for the first time to administer the gas to
a patient. Accordingly, it is attempted to seal-off the valve structure by means of the
aforementioned plastic bag, shrink bag or shrink film.

Such a tamper-proof arrangement is also of relevance for all other gases such as industrial gases
in order to make sure that the customer receives the gas in the form as originally filled into the gas
cylinder by the supplier.

Summary

Accordingly, it is an objective of the present invention to improve the reliability of the valve
structure in a gas cylinder having a valve cap.

The above-mentioned objective is solved by means of a cover for a valve cap of a gas cylinder with
the features of claim 1. Advantageous embodiments of the invention are mentioned in the
dependent claims.

Accordingly, the cover for a valve cap of a gas cylinder includes a cavity which is dimensioned to
receive at least portions of the valve cap of the gas cylinder. According to the invention, the cover
is made from a substantially rigid material.

In the cavity, portions of the valve cap can be received. However, depending on the geometry of
the valve cap it is also contemplated that the entire valve cap is received in the cavity.
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By means of the provision of a cover which is made from a substantially rigid material which covers
at least portions of the valve cap of the gas cylinder, it becomes possible to improve the reliability
of the valve structure because the valive cap of the gas cylinder is prevented from becoming
contaminated and tampered with because it is surrounded by the cover.

The provision of the rigid structure greatly affects the applicability of the cover to the valve cap
such that this can be done in an automated manner — or at least with a significant reduction of
manual labor. The cover can be placed around the valve cap and covers not only the valve cap but
- by securely covering the openings in the valve cap — also covers the valve structure. Because
the material of the valve cap is substantially rigid, the cover provides a robust structure even when
extending over the openings which are provided in the valve cap. Furthermore, because it is made
from a rigid material, it will not be possible for a third party to tamper with the gas cylinder without
this attempt being noticed. The rigid structure cannot easily be moved away in c;rder to access the
hand wheel and/or the gas outlets unlike in the case of a flexible plastics bag, shrink bag or shrink
film. Furthermore, the rigid cover prohibits any third party to access the openings in the valve cap
and, thus, to reach with their hands and/or tools within the valve cap to tamper with the valve
structure.

In this context it is to be noted that the valve cap which covers the valve unit of the gas cylinder is
often also referred to as a “guard”, a “cap” or a “Valve Protection Carry Handle” (VPCH).

The cover is preferably made from a thermoformable material, preferably a thermoformable
plastics material, and is preferably made from PET (Polyethylene Terephthalate), PVC (Polyvinyl
Chloride), PCTFE (Polychlorotrifluoro ethylene) laminated to PVC, COC (Cyclic Qiefin
Copolymers), COP (Cyclic Olefin Polymers), preferably in multilayered combinations with PP
(Polypropylene), PE (Polyethylene), or PETg (glycol-modified polyethylene terephthalate). By the
provision of this material, a cost effective production of the cover can be achieved. With this type of
material it is also possible to manufacture the cover such that it closely resembles the outer
proportions of the valve cap of the gas cylinder. The manufacturing process of molding and
trimming a thermoformable plastics sheet such as to make a final product is well-known such that
the cover can be manufactured easily, reliably and economically. In fact, the thermoforming
process is even more economical than an injection process. Nevertheless, the cover could also be

manufactured using an injection molding process such that the cover is injection molded.
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Preferably, the cover is provided in the form of a blister pack and/or a clamshell pack. These forms
of packages enable an efficient production of the cover while ensuring that the integrity of the valve
structure within the valve cap is maintained as long as the valve cap is received in the cover.

In a preferred embodiment of the present invention, the cover comprises two half-shells which form
the cavity for receiving portions of the valve cap when folded upon themselves At the same time,
the provision of two half-shells enables the cover to be formed to closely resemble the outer
contours of the valve cap already because undercuts can be formed more easily.

In order to further improve the tamper-proof characteristics of the cover, the two half-shells are
preferably interconnectable by means of at least one tamper-proof connector to form a tamper-
proof cover. The tamper-proof connector is preferably made such that it can only be connected
once and such that it is destroyed as soon as it is attempted to open the once closed connection
again. By means of this tamper-proof connector it is ensured that a user can easily determine
whether the gas cylinder is in the intended state, i.e. in the state it has left the facilities of the
respective supplier, or whether the gas cylinder has been tampered with. This is of importance for
all different fillings of a gas cylinder such as for medical gases, industrial gases as well as any
other gases.

Preferably, the two half-shells are connected via a foil hinge. The provision of a foil hinge enables
even easier application of the cover to the valve cap because it can be easily folded around the

valve cap.

Preferably, the two half-shells can be interconnected by means of a tamper-proof connector, such
as a clip, a thermal welding, an agrafe, a cramp, a staple, a plastic collar and/or an adhesive band,
such that the cover can effectively be applied around the valve cap of the gas cylinder but cannot
be removed anymore without being destroyed. When such a cover is applied to the valve cap once

the gas cylinder has been filled at a filling site of a gas supplier or gas distributor, the end-user, e.g.

the employee in the hospital, the end-user in a homecare application or the end user in an
industrial application, can easily determine whether the gas cylinder is in its originally filled state or
whether it has been tampered with. When the cover is fully intact and in place, the end-user can be
certain that the gas cylinder and its contents have not been tampered with. Furthermore, the end-
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user can also be certain that the filling amount of the gas cylinder has not changed because it was

not possible to release gas from the gas cylinder without having access to the valve structure.

In an alternative, the cover comprises more than two parts which form the cavity when connected.
By means of providing not only two halif-shells but more than two parts of the cover for forming the
cavity to receive at least portions of the valve cap, the cover may be adapted to specific
geometries of the valve cap more easily. In particular, the division line between the respective
parts of the cover can be defined such that the cover can be easily applied around the valve cap.

Preferably, the at least two parts are interconnectible by means of at least one tamper-proof
connector to form a tamper-proof cover and/or wherein at least two parts are connected via a foil
hinge and/or a tongue.

In a further preferred embodiment, the cavity is formed such that it fully surrounds the valve cap of
the gas cylinder when applied to the valve cap. By fully enclosing the valve cap of the gas cylinder,
the safety standard is further raised. Furthermore, by fully covering the valve cap of the gas
cylinder, contamination of the valve structure situated inside the valve cap of the gas cylinder can
be avoided.

The cover may be made in one piece, preferably by thermoforming a thermoformable plastics
sheet, in order to increase its reliability and in order to reduce the cost of manufacturing. Of course,
the one-piece cover could also be made by injection molding.

To be in a position to easily carry the gas cylinder, it is preferred that a handle portion is formed in
the cavity, wherein this handle portion of the cover resembles a handle portion of the valve cap.
Accordingly, a user can carry the gas cylinder by carrying it at the handle portion which is provided
at the valve cap by gripping the handie portion of the cover. However, at the same time the
contents of the valve cap are still secured because the cover is present as an outer layer. In other
words, the user can determine whether the cover is still intact or whether the contents of the gas
cylinder have been tampered with.

In order to make surer that the cover is securely fitted to the gas cylinder, preferably a collar is
formed in the cover which is intended to be arranged at a bottom portion of the valve cap. In an
even more preferred embodiment, the collar defines an opening which has a diameter which is
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smaller than the largest diameter of the valve cap. By the provision of this collar it will become
impossible to remove the cover from the valve cap by simply pulling it away from the gas cylinder
without breaking at least the collar off the cover. Preferably, the collar is intended to encircle the
valve unit between the valve cap and the actual gas cylinder such that the cover, in its closed and
applied state, cannot be removed from the valve cap without being destroyed.

In yet another preferred embodiment, the cover is formed to hermetically enclose the valve cap of
the gas cylinder when it is being applied to the valve cap. By means of this hermetic enclosure it is
made sure that no third party can access any relevant portions of the valve structure without
removing and — thus — destroying the cover.

The cavity defined by the cover is preferably suitable for receiving the valve cap of the gés cylinder
in its entirety and the contours of the inside of the inner cavity preferably resembie the outer
contours of the valve cap of the gas cylinder such that the cover sits closely and firmly on the valve
cap of the gas cylinder. This has the advantage that contamination of the valve cap of the gas
cylinder as well as the valve unit situated inside the valve cap can be safely avoided, and that it is
avoided that the rigid cover is destroyed once the gas cylinder is tossed around because the wall
thickness of the cover is not of relevance anymore but it is rather completely supported by the wall
of the valve cap as such.

Preferably, the cover covers all openings of the valve cap of the gas cylinder such that
contamination and inadvertent operation and tampering with the valve unit located inside the valve

cap but usually accessible through the openings in the valve cap can be surely avoided.

In another preferable embodiment, the cover comprises a cavity which closely resembles or fits
into the contours of a handle in the valve cap of the gas cylinder. By means of the provision of such
a cavity it becomes possible carrying the gas cylinder in one hand even if the cover is still in place.

Preferably, the cover includes openings and/or cutouts for receiving a hook or any other fastening
means situated at the valve cap of the gas cylinder.

Py,
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Brief Description of the Figures

In the following, the present disclosure is further exemplified by means of the Figures of the
drawings in which:

Figure 1 is a schematic, perspective view of an exemplary cover placed on a valve cap of a
gas cylinder;
Figure 2 is a schematic, perspective view of the cover for a valve cap of a gas cylinder in an

opened state, showing the inner cavity of the cover,

Figure 3 is a schematic, perspective view of the cover in a closed condition;
Figure 4 is a schematic side view of the cover placed on a valve ca'p of a gas cylinder; and
Figure 5 is a schematic perspective view of the opened cover of Figure 2 taken from a

different perspective.

Detailed Description of the preferred Embodiments

In the following discussion of the preferred embodiments, similar elements are identified with
identical reference numerals, and repeated description of the respective elements may be omitted

in order to avoid redundancies in the specification.

Figure 1 shows, in a schematic perspective view, an assembly of a gas cylinder 1 with a valve cap
2 wherein the valve cap 2 is intended to enclose a valve structure or valve unit associated with the
gas cylinder 1. In Figure 1, this valve structure is not explicitly shown but it is assumed to be
located inside of the valve cap 2. The valve cap 2 is fixedly attached to the gas cylinder 1, e.g. by
means of a set of screws 26 of the valve cap 2. In the embodiment shown in Figure 1, the valve
cap 2 comprises at least two half-shells which are connected by means of the screws 26 such that
a clamping action and/or form fit between valve cap 2 and gas cylinder 1 is achieved such that the
valve cap 2 is fixedly attached to the gas cylinder 1.
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A cover 3 for covering the valve cap 2 of the gas cylinder 1 is provided, wherein the cover 3
includes a rigid material and forms a cavity for receiving the valve cap 2 of the gas cylinder 1. In
the embodiments shown in the Figures, cover 3 comprises at least two half-shells 30, 32, wherein
the two half-shells 30, 32 form the cavity when they are connected to one another such that the
valve cap 2 can be fully received in the cavity.

The gas cylinder 1 is preferably a portable gas cylinder which is typically used in homecare
applications and emergency applications in hospitals or to supply gas when a patient is transported
within a hospital. In order to qualify to be portable, the volume of the gas cylinder 1 is preferably in
arange of between 1 and 15 liters such that the weight of the gas cylinder 1 can still be handled by
medical personnel, preferably singlehanded.

The valve cap 2 is fixedly attached to the gas cylinder 1 and is intended to safeguard and protect a
valve unit of the gas cylinder 1. The valve unit s fully received inside of the volume defined by the
valve cap 2 and serves to output gas from the gas cylinder 1 to the respective users. The valve
unit, therefore, includes at least one gas outlet and typically at least one hand-wheel for opening
and closing the valve. In preferred embodiments, the valve unit furthermore includes a low
pressure output wherein the low pressure is achieved by means of an internal pressure regulator.
In further preferred embodiments, a manometer is provided in order to monitor the pressure of the
gas received in the gas cylinder 1.

In order to access the respective gas outputs, hand-wheels and manometers, openings 20 are
present in the valve cap 2. Through these openings 20 the different elements of the valve unit can
be accessed by a user in order to operate the gas cylinder 1.

A hook 22 is also present and is directly attached to the valve cap 2, wherein the hook 22 is
intended to hang the gas cylinder 1 to a structure while in use.

The vaive cap 2, furthermore, comprises a handle portion 24 which allows a user to carry the gas
cylinder 1 conveniently by simply gripping the handle portion 24 with one hand.

The cover 3 preferably covers the entire valve cap 2 such that it fully surrounds the valve cap 2.
Preferably, all openings 20 of the valve cap 2 are fully covered by the cover 3 in order to make

sure that the valve unit is protected during transport from being contaminated. Furthermore, such a
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full cover provides a tamper-proof arrangement which ensures that the gas cylinder 1 is fully filied
when it arrives at the respective customer and to make sure that nobody has tampered with the
contents of the gas cylinder 1.

Preferably, the cover 3 includes at least one opening or cavity 34 at the position where the handle
24 of the valve cap 2 is located. In particular, the cover 3 preferably closely resembles the outer
contours of the valve cap 2 particularly at the handle 24 such that the gas cylinder 1 can be easily
carried by gripping it at the handle 24 even if the cover 3 is in place.

The cover 3, furthermore, includes a cut-out 36 at a position where the hook 22 of the valve cap 2
is provided such that the hook 22 can still be used.

As can be seen in Figure 1, the cover 3 closely resembles the outer contours of the valve cap 2.
The close resemblance of the cover 3 to the valve cap 2 has, inter alia, the advantage that the
cover 3 cannot be easily removed and that the cover 3 receives structural integrity from the directly
supporting valve cap material.

Figures 2 and 5 show the cover 3 in its opened state. The cover 3 comprises a first half-shell 30
and a second half-shell 32 which are connected with respect to one another by means of a foil
hinge 300 and/or at least one tongue.

Preferably, the first half-shell 30, the second half-shell 32 as well as the foil hinge are
manufactured by deep-drawing a suitable material or by casting the respective material integrally.
In other words, the two half-shells and its connection are preferably made in one piece from a
sheet of a suitable plastics material such as a sheet of PET (Polyethylene Terephthalate) or PVC
(Polyvinyl Chloride). Other suitable materials include PCTFE (Polychlorotrifluoro ethylene)
laminated to PVC, or COC (Cyclic Olefin Copolymers), or COP (Cyclic Olefin Polymers) which are
provided in order to improve the moisture barrier, preferably in multilayered combinations with PP
(Polypropylene), PE (Polyethylene), or PETg (glycol-modified polyethylene terephthalate).

In an alternative, an injection molding process could be used for manufacturing the cover 3 as well.

The foil hinge 300 is used to pivot the two haif-shells 30, 32 with respect to one another in order to
close the cover 3 in the form as it is shown in Figure 3 and to form the cavity which is dimensioned
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to receive the valve cap 2 of the gas cylinder 1. In an alternative or further development which is
not shown in the Figures the two half-shells 30, 32 are connected via tongues.

In an alternative which is not shown in the Figures, the cover 3 comprises more than two parts
which form the cavity when connected. Preferably, the at least two parts are interconnectible by
means of at least one tamper-proof connector to form a tamper-proof cover and/or wherein at least
two parts are connected via a foil hinge and/or a tongue.

In order to close the cover 3 shown in the Figures and keep it in the closed condition, fastening
means 310 are provided. The fastening means 310 comprise a bolt 312 as well as a corresponding
receiving opening 314. The bolt 312 is dimensioned to be received in the receiving opening 314
such that a fixed connection is formed upon insertion of the bolt 312 into the opening 314.

In an alternative or further development the connection can also be provided in the form of a clip, a

thermal welding, an agrafe, a cramp, a staple, a plastic collar and/or an adhesive band.

In the preferred embodiment shown in the Figures, the connection cannot be reopened without
destroying the material of the cover 3. In this respect, the dome-shaped material surrounding the
openings 314 interacts with a bead 316 of the bolts 312 such that when the bolts 312 are inserted
through the openings 314, the dome-shaped material is elastically extended and retracted after the
bead 316 has passed the material. Accordingly, the dome-shaped material surrounding the
opening 314 rests behind the bead 316. When it is attempted to reopen the cover 3, the dome-
shaped portions surrounding the opening 314 are destroyed. In other words, the connection is
formed as a frangible connection such that it results ina tamper-proof arrangement.

The tamper-proof arrangement is particularly suitable for gas cylinders which are used to distribute
medical gases or industrial gases because it enables the end-user to determine whether the gas
cylinder has been tampered with such that the end user can make sure that the gas cylinder
contains the expected gas.

In order to be received at a handle portion of the valve cap of a gas cylinder, a cavity 32 is present
in the cover 3. When considering Figure 2, it becomes immediately apparent that this cavity 32
also serves to carry the gas cylinder singlehanded.
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The interconnection of the bolts 312 with the dome-shaped material surrounding the openings 314
leads to a tamper-proof sealing of the cover once it has been set in place enclosed on the valve
cap 2. In fact, as can be seen in Figure 3, the cover 3 can only be removed by destroying either the
connection between the bolts 312 and the dome-shaped material around the openings 314, by
destroying the foil hinge 300, or by destroying any other portion of the material of the cover 3. In
other words, the cover 3 cannot be removed without being destroyed.

Accordingly, the cover 3 serves as a tamper-proof member in the sense that a user can take from
the condition of the cover 3 whether it has been tampered with the gas cylinder or whether it is in
its intended state.

The two half-shells 30, 32 include, in their bottom portion, a collar 320, wherein this collar 320 is
intended to be inserted below the lower portion of the valve cap 2 of the gas cylinder 1 when the
cover 3 is in its intended, closed state. The position of the collar 320 of the cover 3 in the closed
state of the cover 3 is schematically shown in Figure 1.

The collar portions 320 combine to a full collar once the two half-shells 30, 32 are folded upon one
another. This can be clearly seen in Figure 3, in which the bottom portion of the cover 3 including
the collar 320 is situated in the upper portion of the Figure. In fact, the opening 322 which remains
at the inner diameter of the collar 320 is intended to receive the valve unit but is intended to have a
diameter smaller than the lower diameter of the valve cap 2 of the gas cylinder 1.

The top portion of the cover 3 is intended to close the cavity which is formed when the two half-
shells 30, 32 are folded upon one another. To this end, an upper portion 330 of the cover 3 is
provided in the second half-shell 32, which is intended to cooperate with a protrusion 332 in the
first half-shell 30 in order to close the cover 3 when the two half-shells 30, 32 are folded upon one
another. The protrusion 332 is intended to be slid below the upper portion 330 of the cover 3 once
the first and second half-shells are folded upon one another.

The inner cavities 340 and 342 of the respective half-shells 30 and 32 are preferably shaped such
that they closely resemble the outer contours of the valve cap 2 of the gas cylinder 1. By this
measure, not only an efficient way of transporting the gas cylinder 1 can be achieved but also a
higher degree of resistance of the cover can be achieved.
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Claims

Gover (3) for a valve cap (2) of a gas cylinder (1), wherein the cover (3) includes a cavity
(340, 342) which is dimensioned to receive at least a portion of the valve cap (2) of the gas
cylinder (1),

characterized in that
the cover (3) is made from a substantially rigid material.

Cover (3) according to claim 1, wherein the cover (3) is made from a thermoformable
material, preferably a thermoformable plastics material, preferably made from PET
(Polyethylene Terephthalate), PVC (Polyvinyl Chioride), PCTFE (Polychlorotrifiuoro
Ethylene) laminated to PVC, COC (Cyclic Olefin Copolymers), COP (Cyclic Olefin
Polymers), preferably in multilayered combinations with PP (Polypropylene), PE
(Polyethylene), or PETg (glycol-modified Polyethylene Terephthalate) or the cover (3) is
injection molded.

Cover (3) according to claim 1 or 2, wherein the cover (3) is provided in the form of a
blister pack and/or a clamshell pack.

Cover (3) according to any one of the preceding claims, wherein the cover includes a
tamper-proof connecting mechanism (310, 312, 314, 316), preferably in form of a frangible
connecting arrangement, more preferably in the form of a clip, a thermal welding, an

agrafe, a cramp, a staple, a plastic collar and/or an adhesive band.

Cover (3) according to any one of the preceding claims, comprising two half-shells (30, 32)
which form the cavity (340, 342) for receiving portions of the valve cap (2) when folded

upon themselves.

Cover (3) according to claim 5, wherein the two half-shells (30, 32) are interconnectible by
means of at least one tamper-proof connector (310, 312, 314, 316) to form a tamper-proof

cover.
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Cover (3) according to claim 5 or 6, wherein the two half-shells (30, 32) are connected via
a foil hinge (300) and/or a tongue.

Cover (3) according to any one of claims 1 to 4, comprising more than two parts which
form the cavity when connected.

Cover (3) according to claim 8, wherein at least two parts are interconnectible by means of
at least one tamper-proof connector, preferably in the form of a clip, a thermal welding, an

agrafe, a cramp, a staple, a plastic collar and/or an adhesive band, to form a tamper-proof
cover and/or wherein at least two parts are connected via a foil hinge (300) and/or a

tongue.

Cover (3) according to any one of the preceding claims, wherein the cavity is formed such
that it fully surrounds the valve cap (2) of the gas cylinder (1) when applied to the valve
cap (2).

Cover (3) according to any one of the preceding claims, wherein the cover (3) is made in
one piece, preferably by thermoforming a thermoformable plastics sheet or by injection
molding.

Cover (3) according to any one of the preceding claims, wherein a handle portion (32) of
the cavity, resembling a handie portion (24) of the valve cap (2), is formed in the cover (3).

Cover (3) according to any one of the preceding ciaims, wherein a collar (320) is formed in
the cover (3) which is intended to be arranged at a bottom portion of the valve cap (2).

Cover (3) according to claim 13, wherein the collar (320) defines an opening (322) having

a diameter smaller than the largest diameter of the valve cap (2).

Cover (3) according to any one of the preceding claims, wherein the cover is formed to
hermetically seal off the valve cap (2) of the gas cylinder (1) when being applied to the

vaive cap (2).
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Cover (3) according to any one of the preceding claims, wherein openings for receiving a
hook or any other fastening means situated at the valve cap of the gas cylinder are
provided.

\
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Linde AG

Cover for a valve cap of a gas cylinder

Technical Field

The present invention pertains to a cover for a valve cap of a gas cylinder, preferably to a cover for

a valve cap of a portable gas cylinder containing medical gases.

Technological Background

In the field of the distribution of medical gases it is known to distribute gases by means of gas
cylinders. Specialty medical gases such as helium or nitrous oxide or standard medical gases such
as oxygen and medical air are distributed to the respective hospitals or treatment centers in gas
cylinders. In an alternative distribution channel, the gas cylinders are directly delivered to the home
of a patient in order to be used in homecare applications. The gas cylinders are then either
connected to a piping system in the hospital or in an emergency vehicle, or are directly used at the

administration site, for example directly at a patient’s bed.

In the latter case, the gas cylinders are preferably relatively small such that they are easily
portable. The provision of portable gas cylinders obviates the need to provide gas outlets of a
hospital pipeline system at the patient’s bed and/or offers the possibility to relocate the respective
patient easily within the hospital without interrupting the gas supply because the gas cylinder can
be moved together with the bed of the patient. Furthermore, portable gas cylinders can be easily
suspended in the vicinity of the bed of the patient by means of a hook provided at the gas cylinder

which can be connected to a structure of the patient’s bed.

The gas cylinders which are used in the medical! field are typically fitted with a specific valve
structure which is fixedly secured to the outlet portion of the gas cylinder such that the user can
start administering the gas from the gas cylinder immediately without the need for mounting any

valve components to the gas cylinder such as a pressure regulator. At the same time, the supplier
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of the gas cylinder can be sure that the valve structure is tailored to the specific specifications of
the respective gas. In order to improve the mechanical integrity and in order to safeguard the
delicate valve structure, the gas cylinder usually carries a valve cap around the valve structure

wherein this valve cap is typically fixedly attached to the gas cylinder and/or to the valve structure.

Such a conventional valve cap of a gas cylinder usually has several openings through which the
valve structure can be accessed such that a gas outlet and a hand wheel for opening and closing
the valve are accessible whilst the valve cap remains fixedly attached to the gas cylinder. In
preferred embodiments of these conventional caps, the openings are formed such that a user is
additionally enabled to read a manometer and/or to connect a gas conduit to a separate low

pressure gas outlet.

It should be noted that if a valve structure of a gas cylinder should ever be broken off whilst the gas
is still present under high pressure in the cylinder, the gas in the cylinder would, upon escaping,
tend to give the gas cylinder rocket propulsion. As this condition is very dangerous and needs to be
avoided by any means, the above-mentioned valve caps of the gas cylinders are fixedly attached
to the gas cylinders or valve structures and are dimensioned to provide adequate mechanical

resistance against the occurrence of damages to the vaive structure.

In addition, conventional valve caps may serve as a handle for conveniently carrying the gas
cylinder. In order to serve as a handle, the valve cap may comprise a specific handle portion such
as — for example — a cutout in the wall of the valve cap which enables a user to easily carry the
portable gas cylinder. In a further embodiment of the conventional valve_ caps, it is additionally
supplied with a hook which is intended to suspend the gas cylinder from a respective structure.

Such a standard valve cap for a portable gas cylinder, in particular a gas cylinder containing
oxygen, is described, for example, in US 5,429,152. The valve cap is intended to remain on the

gas cylinder and cannot be removed from the gas cylinder.

However, valve caps which are conventionally used for safeguarding and protecting the valve
structure necessarily have certain openings which are used to access the respective gas outlets,
hand wheels for operating the valve structure as well as observing manometers of the valve

structure. Accordingly, the valve structure is always open such that dust and dirt may easily enter
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and compromise the functionality of the gas cylinder and/or may contaminate the gaS product
stored in the gas cylinder itself.

In order to avoid contamination of the valve structure it has been common practice to cover the
valve structure of the gas cylinder by placing a plastic bag, a shrink bag or a shrink film around it in
order to avoid dust and moisture to enter the valve structure. However, placing the films around the
valve structure is cumbersome and cannot be easily automated. Furthermore, it is difficult for the

end user to remove the films before using such that this solution does not prove comfortable for the
end user. '

In addition, due to the open structure of the valve cap, it cannot bé controlled whether the gas
cylinder has been tampered with before it is actually used for the first time to administer the gas to
a patient. Accordingly, it is attempted to seal-off the valve structure by means of the
aforementioned plastic bag, shrink bag or shrink film.

Such a tamper-proof arrangement is also of relevance for all other gases such as industrial gases
in order to make sure that the customer receives the gas in the form as originally filled into the gas
cylinder by the supplier.

Summary

Accordingly, it is an objective of the present invention to improve the reliability of the valve

structure in a gas cylinder having a valve cap.

The above-mentioned objective is solved by means of a cover for a valve cap of a gas cylinder with
the features of claim 1. Advantageous embodiments of the invention are mentioned in the

dependent claims.

Accordingly, the cover for a valve cap of a gas cylinder includes a cavity which is dimensioned to
receive at least portions of the valve cap of the gas cylinder. According to the invention, the cover

is made from a substantially rigid material.

In the cavity, portions of the valve cap can be received. However, depending on the geometry of

the valve cap it is also contemplated that the entire valve cap is received in the cavity.
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By means of the provision of a cover which is made from a substantially rigid material which covers
at least portions of the valve cap of the gas cylinder, it becomes possible to improve the reliability
of the valve structure because the valve cap of the gas cylinder is prevented from becoming
contaminated and tampered with because it is surrounded by the cover.

The provision of the rigid structure greatly affects the applicability of the cover to the valve cap
such that this can be done in an automated manner - or at least with a significant reduction of
manual labor. The cover can be placed around the valve cap and covers not only the valve cap but
— by securely covering the openings in the valve cap - also covers the valve structure. Because
the material of the valve cap is substantially rigid, the cover provides a robust structure even when
extending over the openings which are provided in the valve cap. Furthermore, because it is made
from a rigid material, it will not be possible for a third party to tamper with the gas cylinder without
this attempt being noticed. The rigid structure cannot easily be moved away in order to access the
hand wheel and/or the gas outlets unlike in the case of a flexible plastics bag, shrink bag or shrink
film. Furthermore, the rigid cover prohibits any third party to access the openings in the valve cap
and, thus, to reach with their hands and/or tools within the valve cap to tamper with the valve

structure.

In this context it is to be noted that the valve cap which covers the valve unit of the gas cylinder is

often aléo referred to as a “guard”, a “cap” or a “Valve Protection Carry Handle” (VPCH).

The cover is preferably made from a thermoformable material, preferably a thermoformable
plastics material, and is preferably made from PET (Polyethylene Terephthalate), PVC (Polyvinyl
Chloride), PCTFE (Polychlorotrifluoro ethylene) laminated to PVC, COC (Cyclic Olefin
Copolymers), COP (Cyclic Olefin Polymers), preferably in multilayered combinations with PP
(Polypropylene), PE (Polyethylene), or PETg (glycol-modified polyethylene terephthalate). By the
provision of this material, a cost effective production of the cover can be achieved. With this type of
material it is also possible to manufacture the cover such that it closely resembles the outer
proportions of the valve cap of the gas cylinder. The manufacturing process of moiding and
trimming a thermoformable plastics sheet such as to make a final product is well-known such that
the cover can be manufactured easily, reliably and economically. In fact, the thermoforming
process is even more economical than an injection process. Nevertheless, the cover could also be

manufactured using an injection molding process such that the cover is injection molded.
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Preferably, the cover is provided in the form of a blister pack and/or a clamshell pack. These forms
of packages enable an efficient production of the cover while ensuring that the integrity of the valve

structure within the valve cap is maintained as long as the valve cap is received in the cover.

In a preferred embodiment of the present invention, the cover comprises two half-shells which form
the cavity for receiving portions of the valve cap when folded upon themselves At the same time,
the provision of two half-shells enables the cover to be formed to closely resemble the outer

contours of the valve cap already because undercuts can be formed more easily.

In order to further improve the tamper-proof characteristics of the cover, the two half-shells are
preferably interconnectable by means of at least one tamper-proof connector to form a tamper-
proof cover. The tamper-proof connector is preferably made such that it can only be connected
once and such that it is destroyed as soon as it is attempted to open the once closed connection
again. By means of this tamper-proof connector it is ensured that a user can easily determine
whether the gas cylinder is in the intended state, i.e. in the state it has left the facilities of the
respective supplier, or whether the gas cylinder has been tampered with. This is of importance for
all different fillings of a gas cylinder such as for medical gases, industrial gases as well as any
other gases.

Preferably, the two half-shells are connected via a foil hinge. The provision of a foil hinge enables
even easier application of the cover to the valve cap because it can be easily folded around the

valve cap.

Preferably, the two half-shells can be interconnected by means of a tamper-proof connector, such
as a clip, a thermal welding, an agrafe, a cramp, a staple, a plastic collar and/or an adhesive band,
such that the cover can effectively be applied around the valve cap of the gas cylinder but cannot
be removed anymore without being destroyed. When such a cover is applied to the valve cap once
the gas cylinder has been filled at a filling site of a gas supplier or gas distributor, the end-user, e.g.
the employee in the hospital, the end-user in a homecare application or the end user in an
industrial application, can easily determine whether the gas cylinder is in its originally filled state or
whether it has been tampered with. When the cover is fully intact and in place, the end-user can be

certain that the gas cylinder and its contents have not been tampered with. Furthermore, the end-
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user can also be certain that the filling amount of the gas cylinder has not changed because it was

not possible to release gas from the gas cylinder without having access to the valve structure.

In an alternative, the cover comprises more than two parts which form the cavity when connected.
By means of providing not only two half-shells but more than two parts of the cover for forming the
cavity to receive at least portions of the valve cap, the cover may be adapted to specific
geometries of the valve cap more easily. In particular, the division line between the respective

parts of the cover can be defined such that the cover can be easily applied around the valve cap.

Preferably, the at least two parts are interconnectible by means of at least one tamper-proof
connector to form a tamper-proof cover and/or wherein at least two parts are connected via a foil
hinge and/or a tongue.

In a further preferred embodiment, the cavity is formed such that it fully surrounds the valve cap of
the gas cylinder when applied to the valve cap. By fully enclosing the valve cap of the gas cylinder,
the safety standard is further raised. Furthermore, by fully covering the valve cap of the gas
cylinder, contamination of the valve structure situated inside the valve cap of the gas cylinder can
be avoided.

The cover may be made in one piece, preferably by thermoforming a thermoformable plastics
sheet, in order to increase its reliability and in order to reduce the cost of manufacturing. Of course,

the one-piece cover could also be made by injection molding.

To be in a position to easily carry the gas cylinder, it is preferred that a handle portion is formed in
the cavity, wherein this handle portion of the cover resembles a handle portion of the valve cap.
Accordingly, a user can carry the gas cylinder by carrying it at the handle portion which is provided
at the valve cap by gripping the handle portion of the cover. However, at the same time the
contents of the valve cap are still secured because the cover is present as an outer layer. In other
words, the user can determine whether the cover is still intact or whether the contents of the gas

cylinder have been tampered with.

In order to make surer that the cover is securely fitted to the gas cylinder, preferably a collar is
formed in the cover which is intended to be arranged at a bottom portion of the valve cap. In an

even more preferred embodiment, the collar defines an opening which has a diameter which is

I



10

15

20

25

30

7
Applicant: Linde AG
Our Ref.: LND14036EP
Title: Caver for a valve cap of a gas cylinder
Date: October 27, 2011

smalier than the largest diémeter of the valve cap. By the provision of this collar it will become
impossible to remove the cover from the valve cap by simply pulling it away from the gas cylinder
without breaking at least the collar off the cover. Preferably, the collar is intended to encircle the
valve unit between the valve cap and the actual gas cylinder such that the cover, in its closed and

applied state, cannot be removed from the valve cap without being destroyed.

in yet another preferred embodiment, the cover is formed to hermetically enciose the valve cap of
the gas cylinder when it is being applied to the valve cap. By means of this hermetic enclosure it is
made sure that no third party can access any relevant portions of the valve structure without
removing and — thus — destroying the cover.

The cavity defined by the cover is preferably suitable for receiving the valve cap of the gas cylinder
in its entirety and the contours of the inside of the inner cavity preferably resemble the outer
contours of the valve cap of the gas cylinder such that the cover sits closely and firmly on the valve
cap of the gas cylinder. This has the advantage that contamination of the valve cap of the gas
cylinder as well as the valve unit situated inside the valve cap can be safely avoided, and that it is
avoided that the rigid cover is destroyed once the gas cylinder is tossed around because the wall
thickness of the cover is not of relevance anymore but it is rather completely supported by the wall
of the valve cap as such.

Preferably, the cover covers all openings of the valve cap of the gas cylinder such that
contamination and inadvertent operation and tampering with the valve unit located inside the valve

cap but usually accessible through the openings in the valve cap can be surely avoided.

In another preferable embodiment, the cover comprises a cavity which closely resembles or fits
into the contours of a handle in the valve cap of the gas cylinder. By means of the provision of such
a cavity it becomes possible carrying the gas cylinder in one hand even if the cover is still in place.

Preferably, the cover includes openings and/or cutouts for receiving a hook or any other fastening

means situated at the valve cap of the gas cylinder.
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Brief Description of the Figures

In the following, the present disclosure is further exemplified by means of the Figures of the

drawings in which:

Figure 1

Figure 2

Figure 3
Figure 4

Figure 5

is a schematic, perspective view of an exemplary cover placed on a valve cap of a
gas cylinder;

is a schematic, perspective view of the cover for a valve cap of a gas cylinder in an

opened state, showing the inner cavity of the cover:;

is a schematic, perspective view of the cover in a closed condition;

is a schematic side view of the cover piaced on a valve cap of a gas cylinder; and

is a schematic perspective view of the opened cover of Figure 2 taken from a
different perspective.

Detailed Description of the preferred Embodiments

In the following discussion of the preferred embodiments, similar elements are identified with

identical reference numerals, and repeated description of the respective elements may be omitted

in order to avoid redundancies in the specification.

Figure 1 shows, in a schematic perspective view, an assembly of a gas cylinder 1 with a valve cap

2 wherein the valve cap 2 is intended to enclose a valve structure or valve unit associated with the

gas cylinder 1. In Figure 1, this valve structure is not explicitly shown but it is assumed to be

located inside of the valve cap 2. The valve cap 2 is fixedly attached to the gas cylinder 1, e.g. by

means of a set of screws 26 of the valve cap 2. In the embodiment shown in Figure 1, the vaive

cap 2 comprises at least two half-shells which are connected by means of the screws 26 such that

a clamping action and/or form fit between valve cap 2 and gas cylinder 1 is achieved such that the

valve cap 2 is fixedly attached to the gas cylinder 1.
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A cover 3 for covering the valve cap 2 of the gas cylinder 1 is provided, wherein the cover 3
includes a rigid material and forms a cavity for receiving the valve cap 2 of the gas cylinder 1. In
the embodiments shown in the Figures, cover 3 comprises at least two half-shells 30, 32, wherein
the two half-shells 30, 32 form the cavity when they are connected to one another such that the
valve cap 2 can be fully received in the cavity.

The gas cylinder 1 is preferably a portable gas cylinder which is typically used in homecare
applications and emergency applications in hospitals or to supply gas when a patient is transported
within a hospital. In order to qualify to be portable, the volume of the gas cylinder 1 is preferably in
a range of between 1 and 15 liters such that the weight of the gas cylinder 1 can still be handled by

medical personnel, preferably singlehanded.

The valve cap 2 is fixedly attached to the gas cylinder 1 and is intended to safeguard and protect a
valve unit of the gas cylinder 1. The valve unit is fully received inside of the volume defined by the
valve cap 2 and serves to output gas from the gas cylinder 1 to the respective users. The valve
unit, therefore, includes at least one gas outlet and typically at least one hand-wheel for opening
and closing the valve. In preferred embodiments, the valve unit furthermore includes a low
pressure output wherein the low pressure is achieved by means of an internal pressure regulator.
In further preferred embodiments, a manometer is provided in order to monitor the pressure of the

gas received in the gas cylinder 1.

In order to access the respective gas outputs, hand-wheels and manometers, openings 20 are
present in the valve cap 2. Through these openings 20 the different elements of the valve unit can

be accessed by a user in order to operate the gas cylinder 1.

A hook 22 is also present and is directly attached to the valve cap 2, wherein the hook 22 is
intended to hang the gas cylinder 1 to a structure while in use.

The valve cap 2, furthermore, comprises a handle portion 24 which allows a user to carry the gas

cylinder 1 conveniently by simply gripping the handle portion 24 with one hand.

The cover 3 preferably covers the entire valve cap 2 such that it fully surrounds the valve cap 2.
Preferably, all openings 20 of the valve cap 2 are fully covered by the cover 3 in order to make

sure that the valve unit is protected during transport from being contaminated. Furthermore, such a

o ©
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full cover provides a tamper-proof arrangement which ensures that the gas cylinder 1 is fully filled
when it arrives at the respective customer and to make sure that nobody has tampered with the

contents of the gas cylinder 1.

Preferably, the cover 3 includes at least one opening or cavity 34 at the position where the handle
24 of the valve cap 2 is located. In particular, the cover 3 preferably closely resembles the outer
contours of the valve cap 2 particularly at the handle 24 such that the gas cylinder 1 can be easily
carried by gripping it at the handle 24 even if the cover 3 is in place.

The cover 3, furthermore, includes a cut-out 36 at a position where the hook 22 of the valve cap 2
is provided such that the hook 22 can still be used.

As can be seen in Figure 1, the cover 3 closely resembles the outer contours of the valve cap 2.
The close resemblance of the cover 3 to the valve cap 2 has, inter alia, the advantage that the
cover 3 cannot be easily removed and that the cover 3 receives structural integrity from the directly

supporting valve cap material.

Figures 2 and 5 show the cover 3 in its opened state. The cover 3 comprises a first half-shell 30
and a second half-shell 32 which are connected with respect to one another by means of a foil

hinge 300 and/or at least one tongue.

Preferably, the first half-shell 30, the second half-shell 32 as well as the foil hinge are
manufactured by deep-drawing a suitable material or by casting the respective material integrally.
In other words, the two half-shells and its cohnection are preferably made in one piece from a
sheet of a suitable plastics material such as a sheet of PET (Polyethylene Terephthalate) or PVC
(Polyviny! Chloride). Other suitable materials include PCTFE (Polychlorotrifluoro ethylene)
laminated to PVC, or COC (Cyclic Olefin Copolymers), or COP (Cyclic Olefin Polymers) which are
provided in order to improve the moisture barrier, preferably in multilayered combinations with PP
(Polypropylene), PE (Polyethylene), or PETg (glycol-modified polyethylene terephthalate).

In an alternative, an injection molding process could be used for manufacturing the cover 3 as well.

The foil hinge 300 is used to pivot the two half-shells 30, 32 with respect to one another in order to

close the cover 3 in the form as it is shown in Figure 3 and to form the cavity which is dimensioned
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to receive the valve cap 2 of the gas cylinder 1. In an alternative or further development which is

not shown in the Figures the two half-shells 30, 32 are connected via tongues.

In an alternative which is not shown in the Figures, the cover 3 comprises more than two parts
which form the cavity when connected. Preferably, the at least two parts are interconnectible by
means of at least one tamper-proof connector to form a tamper-proof cover and/or wherein at least

two parts are connected via a foil hinge and/or a tongue.

In order to close the cover 3 shown in the Figures and keep it in the closed condition, fastening
means 310 are provided. The fastening means 310 comprise a bolt 312 as well as a corresponding
receiving opening 314. The bolt 312 is dimensioned to be received in the receiving opening 314

such that a fixed connection is formed upon insertion of the bolt 312 into the opening 314.

In an alternative or further development the connection can also be provided in the form of a clip, a

thermal welding, an agrafe, a cramp, a staple, a plastic collar and/or an adhesive band.

In the preferred embodiment shown in the Figures, the connection cannot be reopened without
destroying the material of the cover 3. In this respect, the dome-shaped material surrounding the
openings 314 interacts with a bead 316 of the bolts 312 such that when the bolts 312 are inserted
through the openings 314, the dome-shaped material is elastically extended and retracted after the
bead 316 has passed the material. Accordingly, the dome-shaped material surrounding the
opening 314 rests behind the bead 316. When it is attempted to reopen the cover 3, the dome-
shaped portions surrounding the opening 314 are destroyed. In other words, the connection is

formed as a frangible connection such that it results in a tamper-proof arrangement.

The tamper-proof arrangement is particularly suitable for gas cylinders which are used to distribute
medical gases or industrial gases because it enables the end-user to determine whether the gas
cylinder has been tampered with such that the end user can make sure that the gas cylinder

contains the expected gas.

In order to be received at a handle portion of the valve cap of a gas cylinder, a cavity 32 is present
in the cover 3. When considering Figure 2, it becomes immediately apparent that this cavity 32

also serves to carry the gas cylinder singlehanded.

)
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The interconnection of the bolts 312 with the dome-shaped material surrounding the openings 314
leads to a tamper-proof sealing of the cover once it has been set in place enclosed on the valve
cap 2. In fact, as can be seen in Figure 3, the cover 3 can only be removed by destroying either the
connection between the bolts 312 and the dome-shaped material around the openings 314, by
destroying the foil hinge 300, or by destroying any other portion of the material of the cover 3. In

other words, the cover 3 cannot be removed without being destroyed.

Accordingly, the cover 3 serves as a tamper-proof member in the sense that a user can take from
the condition of the cover 3 whether it has been tampered with the gas cylinder or whether it is in
its intended state.

The two half-shells 30, 32 include, in their bottom portion, a collar 320, wherein this collar 320 is
intended to be inserted below the lower portion of the valve cap 2 of the gas cylinder 1 when the
cover 3 is in its intended, closed state. The position of the collar 320 of the cover 3 in the closed

state of the cover 3 is schematically shown in Figure 1.

The collar portions 320 combine to a full collar once the two half-shells 30, 32 are folded upon one
another. This can be clearly seen in Figure 3, in which the bottom portion of the cover 3 including
the collar 320 is situated in the upper portion of the Figure. In fact, the opening 322 which remains
at the inner diameter of the collar 320 is intended to receive the valve unit but is intended to have a

diameter smaller than the lower diameter of the valve cap 2 of the gas cylinder 1.

The top portion of the cover 3 is intended to close the cavity which is formed when the two half-
shells 30, 32 are folded upon one another. To this end, an upper portion 330 of the cover 3 is
provided in the second half-shell 32, which is intended to cooperate with a protrusion 332 in the
first half-shell 30 in order to close the cover 3 when the two half-shells 30, 32 are folded upon one
another. The protrusion 332 is intended to be slid below the upper portion 330 of the cover 3 once

the first and second half-shells are folded upon one another.

The inner cavities 340 and 342 of the respective half-shells 30 and 32 are preferably shaped such
that they closely resemble the outer contours of the valve cap 2 of the gas cylinder 1. By this
measure, not only an efficient way of transporting the gas cylinder 1 can be achieved but also a

higher degree of resistance of the cover can be achieved.
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Claims

Cover (3) for a valve cap (2) of a gas cylinder (1), wherein the cover (3) includes a cavity
(340, 342) which is dimensioned to receive at least a portion of the valve cap (2) of the gas
cylinder (1),

characterized in that
the cover (3) is made from a substantially rigid material.

Cover (3) according to claim 1, wherein the cover (3) is made from a thermoformable
material, preferably a thermoformable plastics material, preferably made from PET
(Polyethylene Terephthalate), PVC (Polyvinyl Chloride), PCTFE (Polychlorotrifluoro
Ethylene) laminated to PVC, COC (Cyclic Olefin Copolymers), COP (Cyclic Olefin
Polymers), preferably in multitayered combinations with PP (Polypropylene), PE
(Polyethylene), or PETg (glycol-modified Polyethylene Terephthalate) or the cover (3) is
injection molded.

Cover (3) according to claim 1 or 2, wherein the cover (3) is provided in the form of a

blister pack and/or a clamshell pack.

Cover (3) according to any one of the preceding claims, wherein the cover includes a
tamper-proof connecting mechanism (310, 312, 314, 316), preferably in form of a frangible
connecting arrangement, more preferably in the form of a clip, a thermal welding, an

agrafe, a cramp, a staple, a plastic collar and/or an adhesive band.

Cover (3) according to any one of the preceding claimis, compfising two half-shells (30, 32)
which form the cavity (340, 342) for receiving portions of the valve cap (2) when folded

upon themselves.

Cover (3) according to claim 5, wherein the two half-shells (30, 32) are interconnectible by
means of at least one tamper-proof connector (310, 312, 314, 316) to form a tamper-proof

cover.
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Cover (3) according to claim 5 or 6, wherein the two half-shells (30, 32) are connected via

a foil hinge (300) and/or a tongue.

Cover (3) according to any one of claims 1 to 4, comprising more than two parts which
form the cavity when connected.

Cover (3) according to claim 8, wherein at'least two parts are interconnectible by means of
at least one tamper-proof connector, preferably in the form of a clip, a thermal welding, an
agrafe, a cramp, a staple, a plastic collar and/or an adhesive band, to form a tamper-proof
cover and/or wherein at least two parts are connected via a foil hinge (300) and/or a
tongue.

Cover (3) according to any one of the preceding claims, wherein the cavity is formed such
that it fully surrounds the valve cap (2) of the gas cylinder (1) when applied to the valve
cap (2).

Cover (3) according to any one of the preceding claims, wherein the cover (3) is made in
one piece, preferably by thermoforming a thermoformable plastics sheet or by injection

molding.

Cover (3) according to any one of the preceding claims, wherein a handle portion (32) of
the cavity, resembling a handie portion (24) of the valve cap (2), is formed in the cover (3).

Cover (3} according to any one of the preceding claims, wherein a collar (320) is formed in

the cover (3) which is intended to be arranged at a bottom portion of the valve cap (2).

Cover (3) according to claim 13, wherein the collar (320) defines an opening (322) having

a diameter smaller than the largest diameter of the valve cap (2).

Cover (3) according to any one of the preceding claims, wherein the cover is formed to
hermetically seal off the valve cap (2) of the gas cylinder (1) when being applied to the

valve cap (2).
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16. Cover (3) according to any one of the preceding claims, wherein openings for receiving a

hook or any other fastening means situated at the valve cap of the gas cylinder are
provided.



16
Applicant: Linde AG
QOur Ref.: LND14036EP
Title: Cover for a valve cap of a gas cylinder
Date: October 27, 2011
Abstract

The present invention pertains to a cover (3) for a valve cap (2) of a gas cylinder (1), wherein the
cover (3) includes a cavity (340, 342) which is dimensioned to receive portions of the valve cap (2)

of the gas cylinder (1), wherein the cover (3) is made from a substantially rigid material.

(Figure 1)
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