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SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 00-42843

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE PUBLICADO

EN LA GACETA DE PROPIEDAD INDUSTRIAL No 530, DE FECHA 31 DE JULIO DE 2003, EL

TERMINO HABIL SENALADO POR LA LEY EXPIRA EL 28 DE OCTUBRE DE 2003.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion en la gaceta de
Propiedad Industrial, debera solicitar y cancelar el examen de patentabilidad so pena de que la solicitud caiga
en abandono, de acuerdo con lo establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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Como resultado del examen de fondo, realizado conforme a lo establecido por el articulo
45 de la Decisidon 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados:

Para el presente estudio se tuvo en cuenta la descripcion de los folios 44 a 59, los
dibujos 1 a 6 de los folios 64 a 66 y las reivindicaciones 1 a 16 de los folios 60 a 63,
todos los apartes son los allegados como respuesta a las observaciones del primer
examen, que se aceptan y califican aqui, conforme a las disposiciones vigentes.

El articulo 9 de la Decision 486 de la Comisién del Acuerdo de Cartagena establece que,
“La primera solicitud de patente de invencion... conferira al solicitante o su causahabiente
el derecho de prioridad para solicitar... misma materia. El alcance y los efectos del
derecho de prioridad seran los previstos por el Convenio de Paris... a) doce meses para
las patentes de invencion y modelos de utilidad...”.

La solicitud en estudio fue radicada el 09 de junio de 2000, en ese momento se reclamo
prioridad de la solicitud britanica 9913264.9 del 09 de junio de 1999; luego del estudio
correspondiente se determiné que la materia descrita y reivindicada solo parcialmente
coincide con la de esta solicitud, consecuentemente, acorde a lo estipulado por los
articulos 9 a 11 de la Decisiéon 486, la prioridad no es valida.

2. Objeto de la invencién
La descripcion indica que la solicitud se dirige a un retén para fibras opticas.

Por otro lado, el pliego reivindica: un dispositivo de retencion para elementos de fibra
dptica que incorpora por lo menos una fibra éptica y por lo menos un elemento flexible a la
traccion, dispositivo que comprende un elemento exterior de acoplamiento que define una
abertura ahusada y un elemento interior de acoplamiento también ahusado que encaja en
la abertura, siendo el elemento interior de acoplamiento apto para recibir un elemento de
fibra 6ptica y envolver hacia atras su elemento resistente, de tal manera que por lo menos
una parte del elemento resistente esté situada entre una pared interior de la abertura y
una pared exterior del elemento interior de acoplamiento con el objeto de permitir alivio de
traccion, relacionado en las reivindicaciones 1 a 16.



A

2

Segun la IPC Ia clasificacion del objeto reclamado es G02B 6/36.
3. Claridad de la solicitud:

El articulo 28 de la Decision 486 de la Comision de la Comunidad Andina sefiala que: “la
descripcion debera divulgar la invencion de manera suficientemente clara y completa para
SU comprension y para que una persona capacitada en la materia técnica correspondiente
pueda ejecutarla”.

La descripcion calificada presenta errores de transcripcion, redaccion y traduccion que
deforman la exposicién y pueden conducir a error. A continuacién se suministra un par de
ejemplos para ilustrar nuestras afirmaciones, pero no se dara una lista detallada porque
es una tarea dispendiosa que no corresponde a la oficina.

Pagina 3 lineas 13 a 20, lo relacionado no es claro, en particular como el, “elemento
interior de acoplamiento” entra_en movimiento dentro del “elemento exterior...”; seria
bueno que se explicara, fisicamente, como sucede ese movimiento.

Pagina 6 lineas 1 a 2 no es claro “... se extiende perpendicularmente a la direccion...”.

Pagina 7 no es clara la afirmacién “... retencién que entra en movimiento dentro de la
caja...”, parrafo 4.

Pagina 9 lineas 1 a9 no es claro “... se extienda a través de la caja... puede ser envuelto
hacia atras alrededor... se extienda dentro (preferiblemente a través) de dicho espacio...”.

En todo el documento se hace mal uso de las preposiciones sobre, a través de, desde,
hacia, etc. también se hace uso abusivo de los gerundios y formas verbales propias de
otros idiomas pero no del castellano.

Adicionalmente, la exposicion incorpora una serie de denominaciones arbitrarias tales
como, “elemento interior de acoplamiento”, “elemento exterior de acoplamiento”, “elemento
de fibra 6ptica”, etc. que sugerimos no utilizar porgue: hay nominaciones precisas para
esos elementos, se puede conducir a error y no existen razones validas que justifiquen

explicar la disposicién con redundancias inutiles.

Por lo tanto, luego de revisar la traduccion y la redaccién del documento, se recomienda
al interesado, redactar la solicitud en lenguaje técnico claro con empleo, de forma
constante y uniforme, de los términos, simbolos y demas signos técnicos, generalmente,
aceptados en el campo al que pertenece la solicitud.

De otra parte, el articulo 30 de la Decisién 486 establece que: “las reivindicaciones
definiran la materia que se desea proteger mediante la patente. Deben ser claras y
concisas y estar enteramente sustentadas por la descripciéon”.

La reivindicacion independiente no incluye signos de referencia que faciliten su
comprension y, presenta errores de redaccion y traduccion que deforman los conceptos y
las relaciones alli incluidas, tales como los ya indicados respecto a la descripcion, que no
se aceptan. Por ejemplo, “elementos de fibra éptica que incorporan una fibra 6ptica”,

“elemento interior (exterior) de acoplamiento”, “el elemento... entra en movimiento dentro
del elemento exterior...”, etc.

Las reivindicaciones dependientes no presentan la estructura de predmbulo y
caracterizacion apropiada en este caso, pues la frase, “en el cual” no equivale a
“caracterizado por”.
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En la reivindicacidn 6 no es claro a que se refiere la afirmacion, “...grapas de ajuste...”.

Las observaciones precedentes deben resolverse en conjuncion con las del punto & de
adelante.

Por ultimo, como se informa en el folio 88, no se presentaron oposiciones por parte de
terceros.

4. Evaluacion de fa unidad de invencion:

El articulo 25 de la Decision 486 establece que, “La solicitud de patente so6lo podra
comprender una invencion o un grupo de invenciones relacionadas entre si, de manera
que conformen un Unico concepto inventivo”.

El pliego calificado se dirige a un Unico objeto, por lo que cumple el requisito establecido.
5. No cumplimiento de los requisitos de patentabilidad:

El articulo 14 de la Decision 486 establece que: “Los paises miembros otorgaran patentes
para las invenciones, sean de producto o de procedimiento (...) Industrial”, (resaltado
fuera de texto).

Para dar cumplimiento a tal requisito, y teniendo en cuenta que ni la Decision ni el
reglamentario establecen, taxativamente, como se debe definir cada concepto, la oficina,
ha acudido a la Guia sobre el examen de las solicitudes de patentes, publicada por la
OMPI en 1982, que ayuda a los examinadores de la oficinas nacionales en sus estudios,
para definir los conceptos antes citados; donde de acuerdo a las indicaciones del parrafo
57 (de dicha guia) se especifica que existen dos tipos de reivindicaciones: de producto y
de procedimiento (método).

Adicionalmente, el citado parrafo indica que las reivindicaciones de producto deben
definir, el objeto que se desea proteger, mediante las caracteristicas estructurales 6 de
funcién.

El pliego calificado no cumple la definicidn de producto porque incluye mezclas de
caracteristicas no permitidas, por ejemplo:

“1. dispositivo de retencion para elementos de fibra 6ptica... dispositivo que comprende...
apto para recibir... el elemento interior... entra en movimiento...optica”.

“2. dispositivo... para recibir...”.

“3. dispositivo... para cerrar...”.

‘4. dispositivo... para recibir...”, y asi sucesivamente en las restantes reivindicaciones.

En lo anterior, es evidente que la parte no subrayada son caracteristicas estructurales, y
la subrayada, caracteristicas de funcién.

6. Determinacion del estado de la técnica:
lLa fecha para determinar el estado de la técnica es 09 de junio de 2000.
Consultadas las fuentes de informacidn con que cuenta este despacho se encontraron los

siguientes documentos anteriores a la fecha de radicacion 09 06 2000, relacionados con
la materia de la solicitud:
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No. Documento Titulo Fecha de
publicacién
1 US 5 166 997 Cable retention system 24 11 1992

2 US 5 468 019 Belt pretensioner with a pyrotechnic 2111 1995
gas generator

3 FR 2747 201 Cable a fibres optiques et moyens 10 10 1997
pour la mise en ceuvre de celui-ci

4 EP 0 809 340 Assembly for the overhead supporting | 26 11 1997
of cables, in particular for
telecommunications

7. Evaluacion de los requisitos de patentabilidad:

En cumplimiento del articulo 14 de la Decision 486, el cual, dispone que: “Los paises
miembros otorgaran patentes para las invenciones, sean de producto o de procedimiento,
en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y
sean susceptibles de aplicacion industrial”; se procedié a evaluar los requisitos de fondo
con el objeto de establecer la patentabilidad de las reivindicaciones de la solicitud
presentadas para tal efecto.

Evaluacién de la novedad

El articulo 16 de la Decision 486 establece que, “Una invencion se considerara nueva
cuando no esta comprendida en el estado de la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al pablico por una
descripcion escrita u oral, utilizacidn, comercializacidon, o cualquier otro medio antes de
la fecha de presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de determinacion de la novedad, también se considerara dentro del
estado de la técnica, el contenido de una solicitud de patente en tramite ante la oficina
nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de patente que se estuviese examinando,
siempre que dicho contenido esté incluido en la solicitud de fecha anterior cuando ella se
publique o hubiese transcurrido el plazo previsto en el articulo 40"

lLa anterioridad 3 revela un dispositivo de retencién 10 para miembros de fibra 6ptica que
incluye, al menos, una fibra dptica y, al menos, un miembro flexible resistente a la traccion
30, un miembro de acoplamiento exterior 110 (figura 10), que define una abertura conica
(ahusada) 120, un miembro de acoplamiento interior (figuras 14, 15) colocable (recibible)
en la abertura, el miembro de acoplamiento interior se dispone para acomodar un miembro
(cable) de fibra Optica (ver figura 8), y envolver hacia atras el miembro resistente a la
traccion 30 de modo que, al menos, parte del miembro resistente a la traccion se situe
entre la pared interior de la abertura y la pared exterior del miembro de acoplamiento
interior tal que se suministre alivio a la traccion, donde el miembro de acoplamiento interior
se acopla al miembro de acoplamiento exterior de forma que se fije el miembro resistente
a la traccion entre el miembro de acoplamiento interior y la pared interior de la abertura
cuando el miembro de fibra 6ptica se hale (tire), (evidente de la figura 8). En donde, el
miembro de acoplamiento interior 150 se acopla (recibe) moviblemente al miembro de
acoplamiento exterior 110.

Al efectuar una comparacion, elemento por elemento, entre lo divulgado por la anterioridad
con el contenido de las reivindicaciones 1, salta a la vista, que la divulgacion la anticipa,
totalmente. Por ello, no tiene novedad.
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Respecto a las reivindicaciones dependientes, de un lado, aquellas quedan sin sustento
por no depender de una novedosa y, de otro lado, se refieren a elementos conocidos en
la técnica, como se ejemplifica a continuacion:

Del antecedente 3 también se conoce la construccion de fijadores de cable, de forma que,
ellos puedan acomodar cables con dos conductores. Por lo tanto, la reivindicacion 2
tampoco es novedosa.

Las disposiciones ensefiadas en las figuras 28 a 33 del antecedente 3 contienen
miembros removibles cada uno de los cuales se puede ver como, “una tapa para cerrar...
acomodado en el mismo”, por tal razén, la reivindicacion 3 tampoco es novedosa.

Aungue, como ya se indico en el punto 3. arriba, en la reivindicacion 6 no es claro a que se
refiere la afirmacion, “...grapas de ajuste...”, esto se puede considerar como una alusion
al tipo de herraje de resorte 172, de la figura 28 del antecedente 3. En consecuencia, la
reivindicacion 6 no es novedosa.

Las disposiciones mostradas en las figuras 28, 28, 32 y 33 del antecedente 3 se pueden
ver como “pinzas en forma de U... acoplamiento exterior”, consecuentemente, la
reivindicacion 8 no es novedosa.

Por su parte, el antecedente 1 divulga un sistema de retencion 212 para cables de fibra
optica 242 (ver figura 2A, de linea 64 col 6 a linea 4 col 8) que incluye, por lo menos, una
fibra 6ptica 248 y, al menos, un miembro flexible resistente a la traccion 244; dicho
retenedor incluye un miembro de acoplamiento hembra (exterior) 216 que define una
abertura conica (ahusada) y un miembro de acoplamiento macho (interior) 214 cénico
(ahusado) que encaja en la abertura, dicho acoplamiento interior dispuesto para recibir un
cable de fibra 6ptica y envolver hacia atras el elemento resistente a la traccion 244 de tal
forma que, al menos, una parte del elemento resistente a la traccion 244 se situe, entre la
pared interior de la abertura y la pared exterior del miembro de acoplamiento interior
(macho) de forma que se alivie la traccion. El miembro de acoplamiento interior 214
moviblemente se coloca (recibe) en el acoplamiento exterior 216, de tal forma que sujete
al miembro resistente a la traccién 244 entre el miembro de acoplamiento interior 214 y
entre la pared interior de la abertura cuando se hale (tire) una fibra dptica.

Al efectuar una comparacion, elemento por elemento, entre lo divulgado por la anterioridad
con el contenido de las reivindicaciones 1, salta a la vista, que la divulgacion la anticipa,
totalmente. Por ello, no tiene novedad.

Con relacion a las reivindicaciones dependientes, de un lado, aquellas quedan sin
sustento al no depender de una novedosa, y de otro lado, se refieren a elementos
conocidos en la técnica.

Evaluacion del nivel inventivo

Conforme al articulo 18 de la decision 486 que establece “Se considerara que una
invencion tiene nivel inventivo, si para una persona del oficio normalmente versada en la
materia técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese
derivado de manera evidente del estado de la técnica”.

La persona del oficio, normalmente versada en la materia técnica correspondiente, que se
puede encargar de solucionar el problema planteado en la presente solicitud, es un
ingeniero electromecanico con experiencia en retenedores para cables de fibra 6ptica, que
conozca la composicion y los principios de operacion de dichos aparatos o, por lo menos,
que cuente con las condiciones necesarias para informarse acerca de esos principios al
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consultar la literatura técnica respectiva.

Es evidente que, dicho técnico en el arte pudo obtener lo reivindicado en 1y dependientes
con solo copiar lo divulgado por el antecedente 1 o 2.

Por lo tanto, el técnico en la materia derivaria de forma obvia lo reivindicado en este
expediente y en consecuencia, no presenta nivel inventivo.

En conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

No. | Documento Reivindicacién(es) Requisito
Afectada(s) que
afecta
1 US 5166 997; ver el extracto; 1,9 Novedad
lineas 56 a 63 col 6; de linea 64
col 6 a linea 4 col 8; figuras 2A, 1a6,8,10 Nivel
3B, 4. inventivo
2 US 5 468 019; ver el extracto; 1,4,5 Nivel
lineas 34 a 49 col 2; figuras 2, inventivo
3.
3 FR 2 747 201; ver el extracto; 1a3,6,8, 10a12 Novedad
lineas 20 a 33 pag 12; figuras 8,
10, 14, 15, 24, 25, 28 a 33. 1a8,10,11,13a15 Nivel
inventivo
4 EP 0 809 340; ver el extracto; 1,2 Nivel
lineas 42 a 47 col 4; lineas 14 a inventivo
34 col 5; figuras A, 6.

En cumplimiento del articulo 45 de la decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacion de la presente comunicacién. En el caso de no dar
respuesta al presente requerimiento, se denegara la patente.

conforme a lo dispuesto en el numeral 5.2, literal e), del
ero de la Circular Unica No 10 de 2001.

Notifiquese el pregsente ofi
capitulo quinto d
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[57] ABSTRACT

An optical fiber cable retention system is disclosed for
use in joining or terminating optical fiber cables having
as a central core at least one optical fiber with said
central core surrounded by a flexible strength member.
The cable retention system comprises a pair of tapered
and mating engagement components defining an en-
gagement zone therebetween within which a portion of
the flexible strength member of an optical fiber cable
may be held in compressive engagement, and a band of
elastomeric material of suitable dimension to reside in a
groove in the male engagement member.

19 Claims, 3 Drawing Sheets
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a female engagement component having a substan-
tially cylindrical outer surface and a central cavity sized
to accommodate said male engagement component
therein,

and defining an engagement zone therebetween
within which a portion of the flexible strength member
of an optical fiber cable may be held in compressive
engagement;

passing the optical fiber cable through the central
cavities of said engagement components;

separating a portion of the flexible strength member
of said optical fiber cable from the central core of said
at least one optical fiber and wrapping said portion of
said flexible strength member back over the rounded,
thicker end of said male engagement component, and
back along the tapering cone-shaped body member of
said male engagement component;

placing an elastomeric band of diameter suitable to
reside in the annular groove of said male engagement
component over the wrapped portion of said strength
member and affixing said strength member to said male
engagement component by positioning said elastic band
over said strength member within the annular groove in
the outer surface of said male engagement component;
and,

engaging said female engagement component in com-
pressive mating engagement with said male engagement
component, with the wrapped strength member com-
pressively engaged therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 partially in cross-section, shows the optical
fiber cable retention system of the present invention as
it would be employed in a cable splice apparatus.

FIG. 2A shows a cross-sectional view of one embodi-
ment of the optical fiber cable retention system of the

present invention, with the strength member of an opti-

cal fiber cable held in engagement.

FIG. 2B shows an end view from the first end of the
optical fiber cable retention system of the embodiment
shown in FIG. 2A, taken along the line A—A of FIG.
2A, with the strength member of an fiber cable held in
engagement.

FIG. 3A shows a top view of another embodiment of
the optical fiber cable retention system of the present
invention, with the strength member of an optical fiber
cable held in engagement.

FI1G. 3B shows an end view from the first end of the
optical fiber cable retention system of the embodiment
shown in FIG. 3A, taken along the line A—A of FIG.
3A, with the strength member of an optical fiber cable
held in engagement.

FIG. 4 shows an end view from the first end of an-
other embaodiment of the optical fiber cable retention
system of the present invention, with the strength mem-
ber of an optical fiber cable held in engagement.

FIG. 5 shows the theoretical relationship between the
gripping force of the optical fiber cable retention system
of the present invention and the tensile force pulling on
the optical cable.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

The present invention is directed to an optical fiber
cable retention system for providing high strength cable
retention in the joining or terminating an optical fiber
cable. In the present invention, the strength member of
the cable passes unobstructed through the middle of a
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pair of tapered and mating engagement components,
and is then wrapped back and compressed between the
mating surfaces of the engagement components. In such
a construction, the frictional gripping forces on the
strength member are greater than the initial tensile
forces applied to the cable. As additional tension is
applied, the strength member pulls the interior mating
engagement surfaces into tighter mating engagement,
compressing the strength member further, and the grip-
ping forces increase linearly as tension is increased,
maximizing the cable retention strength.

The optical fiber cable retention system of the present
invention can be seen in the optical fiber splice housing
100 shown partially in cross-section in FI1G. 1. The
optical fiber splice housing 100, illustrated in FIG. 1,
would be comprised of a central optical splice area 102,
with end caps 104 and 106, and boots 108 and 110 at
each end thereof. Within the confines of the end cap
104, the optical fiber cable retention system 112 of the
present invention is intended to reside.

The optical fiber cable retention system 112 of the
present invention is intended to engage the strength
member of an optical fiber cable between a pair of ta-
pered and mating engagement components 114 and 116.
Male engagement component 114 has a central cavity
118 sized to accommodate the diameter of an optical
fiber cable, and has a thickened first end 120 at Jeast a
portion of which is rounded, and a body member 122 at
least a portion of which tapers in thickness away from
the first end 120 to an opposite end 124. Intermediate to
the first end 120 and the opposite end 124 is a groove
126 at some point along the outer surface 128 of the
body member 122.

The optical fiber cable retention system 112 of the
present invention further comprises female engagement
component 116 which has a substantially uniform outer
dimension and a central cavity 130 sized to accommo-
date the mating male engagement component 114
therein. Together, male engagement component 114
and female engagement component 116 define an en-
gagement zone 132 therebetween.

The optical fiber cable retention system 112 shown in
FIG. 1 further comprises a band of elastomeric material
134 of suitable dimension to reside in the groove 126 in
the outer surface 128 of the male engagement member
114.

Also housed within the end cap 104 of splice housing
100 and acting as a pressure plate against the thickened
first end 120 of male engagement component 114 is split
washer 140.

The optical fiber splice housing 100 shown in FIG. 1
is intended to be sealed, and end cap 104 is provided
threads 136 and O-ring 138 to effect such a seal. Like-
wise, boot 108 surrounds and seals the optical fiber
cable entering the splice housing 100.

One skilled in the art would readily recognize that the
same optical fiber cable retention system 112 could be
employed in a terminating connector for use with an
optical fiber cable. Further, the present invention has
application to such items as connector housings, splice
housings, cable enclosures, patch panels or any other
cable terminating device at any location in an optical
fiber communication system.

FIG. 2A shows a cross-sectional view of one embodi-
ment of the optical fiber cable retention system of the
present invention, with the strength member of an opti-
cal fiber cable held in engagement. As shown therein,
optical fiber cable retention system 212 comprises male
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engagement component 214 and female engagement
component 216. The male engagement component 214
comprises central cavity 218, a thickened first end 220
which is rounded, tapered body member 222, and oppo-
site end 224. Intermediate first end 220 and opposite end
224 is an annular groove 226 on the outer surface 228 of
the male engagement component 214.

Female engagement component 216 has a substan-
tially uniform outer dimension and a central cavity 230
sized to accommodate the male engagement component
214 therein, defining an engagement zone 232 therebe-
tween. Also shown in FIG. 2A a band of elastomeric
material 234 of suitable dimension to reside in the
groove 226 in the outer surface 228 of the male engage-
ment component 214.

The tapered and mating engagement components
may be symmetrical in at least one dimension, and their
mating surfaces may be at any angle up to forty-five
degrees (45°) from the centerline of the components in
their symmetrical dimensions. This angle has been
found advantageous in practice, as it is believed to
translate a majority of the tensile pulling force on the
interior mating surfaces of the engagement components
into a compressive force on the strength member within
the engagement zone formed by the engagement com-
ponents.

The engagement components themselves may be
round or geometrical in shape and may be made from a
variety of materials such as metal, plastic or ceramic, or
any combination of them. One or more of the engage-
ment components may be made of a deformable mate-
rial or may be formed of some relatively hard material.
A relatively hard material may be coated with a de-
formable material, or may be smooth or coarse, knurled,
or grooved, to optimize the frictional gripping force on
the strength member of an optical fiber cable.

Also shown in FIG. 2A is optical fiber cable 242,
which has been affixed within the optical fiber cable
retention system of the present invention. This is done
by passing the optical fiber cable 242 through the cen-
tral cavity 230 of female engagement component 216
and the central cavity 218 of male engagement compo-
nent 214, then separating the strength member 244 of
the optical fiber cable 242 from the central core 246 of
optical fibers 248.

The present invention is intended for use in attaching
cables with any flexible strength member, whether
comprised of natural or synthetic fibers such as aramid
fibers, commercially known as Kevlar®, or metal
wires, whether such fibers be straight, woven or
twisted.

The separated strength member 244 is then wrapped
back over the rounded, thicker end 220 of the male
engagement component 214 and back along the taper-
ing portion of the body member 222 of the male engage-
ment component 214. An band of elastomeric material
234 of diameter suitable to reside in the groove 226 in
the outer surface 228 of the body member 222 of the
male engagement component 214 is then placed over
the wrapped portion of the strength member 244. The
strength member 244 is thus affixed to the male engage-
ment member 214 by positioning the elastomeric band
234 over the strength member 244 within the groove
226 in the outer surface 228 of the body member 222 of
the male engagement component 214.

When the strength member 244 of the optical fiber
cable 242 has been thus affixed to the male engagement
component 214 the female engagement component 216
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is then engaged, in mating engagement with the male
engagement component 214, defining an engagement
zone 232 therebetween, with the wrapped strength
member 244 of the optical fiber cable 242 therebetween.

FIG. 2B shows an end view from the first end of the
optical fiber cable retention system of the embodiment
shown in FIG, 2A, taken along the line A—A of FIG.
2A, with the strength member 244 of an optical fiber
cable 242 held in engagement. This view shows the
female engagement component 216 and the male en-
gagement component 214 in engagement position hold-
ing the strength member 244 of optical fiber cable 242,
which strength member 244 is shown of individual
strands of some fiber, such as Kevlar ®), a commercially
available aramid fiber. These fibers are shown splayed
out around the thickened and rounded first end 220 of
male engagement component 214.

FIG. 3A shows a top view of another embodiment of
the optical fiber cable retention system of the present
invention, with the strength member 344 of an optical
fiber cable 342 held in engagement between a pair of
tapered and mating engagement components COmpris-
ing a male engagement component 314 and a female
engagement component 316. The strength member 344
is separated from the central core 346 of the optical
fiber cable 342 containing the optical fibers 348. The
strength member 344 is then wrapped over the thick-
ened and rounded first end 320 of the male engagement
component 314, affixed by elastomeric band 334, and
then engaged by female engagement component 316.

FIG. 3B shows an end view from the first end of the
optical fiber cable retention system of the embodiment
shown in FIG. 3A, taken along the line A—A of FIG.
3A, with the strength member 344 of the optical fiber
cable 342 held in engagement. In this embodiment, the
thickened and rounded first end 320 is required in only
one dimension, and the engagement zone 332 is com-
prised of a male engagement component 314 having a
body member 322 with planar walls and a female en-
gagement component 316 having a central cavity 330
with mating planar walls.

FIG. 4 shows an end view from the first end of an-
other embodiment of the optical fiber cable retention
system of the present invention, with the strength mem-
ber 444 of an optical fiber cable 442 held in engagement
between a pair of tapered and mating engagement com-
ponents. In this embodiment also, the thickened first
end 420 is required in only one dimension. Unlike the
embodiment shown in FIGS. 3A and 3B, however, the
engagement zone 432 is not defined by planar walls, but
by a concave outer surface 428 on the body member 422
of male engagement component 414 and a mating con-
vex central cavity 430 of the female engagement com-
ponent 416.

FIG. 5 shows the theoretical relationship between the
tensile force pulling on an optical cable and the gripping
force of the optical fiber cable retention system of the
present invention. As the graph depicts, as the tensile
force 550 increases, the gripping strength 552 increases
as well. Because of the inherent inefficiencies in the
mechanical system, however, the gripping strength 552
does not increase at the same rate. At some point in such
a system, the tensile force 550 will be greater than the
gripping strength 552 and failure of the system will
occur. Under the same circumstances, a second grip-
ping strength 554 with a higher initial gripping strength,
will resist failure longer. To maximize cable retention,
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ABSTRACT

The piston of a piston/cylinder unit of a belt pretensioner
with a pyrotechnic gas generator is characterized in that the
piston is made from a first metallic piston part (12) which is
firmly connected with the cable (16) and at least one second
piston part (14) made of a thermoplastic material, at least
one section of which is arranged on the side of the first piston
part (12) facing the gas generator and forms a sealing contact
with the walls of the cylinder. This arrangement creates the
constructional prerequisites for further advantageous devel-
opments of the piston as regards the safety of the belt
pretensioner. In particular, the piston can be equipped with
a sealing lip which releases itself from the inner walls of the
cylinder of the piston/cylinder unit when the unit is heated,
e.g. in a vehicle fire, and so offers an escape path for the
gases in order to avoid the danger of explosion. Further-
more, damping fixtures can be provided on the piston in
order to reduce load peaks which occur at the beginning of
the pretensioning operation.

(573

12 Claims, 3 Drawing Sheets
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BELT PRETENSIONER WITH A
PYROTECHNIC GAS GENERATOR

BACKGROUND OF THE INVENTION

The invention relates to a belt pretensioner with a pyro-
technic gas generator and a piston/cylinder unit which may
be activated by the generated gases and whose piston is
connected with a cable.

These types of belt pretensioners are known in various
constructional designs. The gas pressure created by the
pyrotechnic gas generator results within milliseconds after
its activation via a sensor unit, and subjects the piston and
the cable connected to it to very high stresses at the
beginning of the pretensioning action. The high gas pressure
created by the gas generator acts on the piston and acceler-
ates it in the direction of a piston-catching safety device,
thus causing the cable to be jerked in the direction of the
piston-catching safety device. Strong forces therefore act on
both the piston and the cable during the pretensioning
operation.

Simnilarly high stresses can act on a belt pretensioner in the
case of a non-intended heat effect when the supplied energy
provokes false activation of the gas generator. This is the
case, €.g. in a vehicle fire, or in a bonfire test which simulates
the former.

For safety reasons, belt pretensioners have to be so
designed that they cannot explode or disintegrate into sharp-
edged or heavy flying objects in the case of a non-intended,
false detonation of the gas generator, e.g. in a vehicle fire,
and also not be damaged by the high stresses occurring at the
beginning of the pretensioning operation in the case of a
correct operational detonation.

SUMMARY OF THE INVENTION

The belt pretensioner with the features listed initially is
characterized in accordancc with the invention in that the
piston comprises a first metallic piston part, which is firmty
connected with the cable, and at least one second piston part
made from a thermoplastic material, at least one section of
which is arranged on the side of the first piston part facing
the gas generator, and which forms a sealing contact with the
inner wall of the cylinder.

The invention is based on the recognition that by the
division of the piston inio two parts, a metallic and a
thermoplastic piston part, numerous constructional mea-
sures can be adopted which enable the safety requirements
of the belt pretensioner to be met.

For a better understanding of the invention, the main
functions of a piston in a piston/cylinder unit of a belt
pretensioner will be dealt with briefly in the following. The
most important function is naturally the conversion of the
pressure force, caused by the gas pressure created in a gas
generaior, acting on the piston into a pulling force in the
cable, which is used for tensioning the safety belt. A high
mechanic stability is necessary for the transfer of force from
the piston to the cable, in particular at the transition between
the piston and the cable.

A second important function of the piston is the formation
of a seal between it and the inner wall of the cylinder in order
to convert the pressure made available by the gas generator
into a piston movement without large losses.

A third important, and in accordance with the invention,
additional intended function of the piston is the provision of
some means of damping between the piston and the cable,
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because enormous piston accelerations can occur when high
performance gas generators are used due to the very fast
increasing pressure in the cylinder of the piston/cylinder unit
at the beginning of the tensioning operation, which lead to
stress peaks in the cable and in the belt tensioner connected
to the cable. In order to guarantee the operational safety of
the belt pretensioner in spite of this, the components sub-
jected to these stress peaks have to be dimensioned with this
peak load in mind instead of the actual operational load,
which is lower than the peak toad.

The construction of the piston from one first and at least
one second piston part, in accordance with the invention,
now enables a better realization of these functions through
suitable selecition of materials and suitable characteristic
constructional features than was possible in the state of the
art, The first piston part, which primarily effects the feeding
of the force to the cable, is preferably comprised of a steel
material which demonstrates sufficient stability while per-
mitting the employment of a small amount of material. The
second piston part, which primarily effects the damping and
sealing functions, is specifically less stressed and is made
from a more malleable material which enables the realisa-
tion of the arrangements necessary for the described func-
tions at a reasonable price.

In accordance with a first aspect of the invention, it is
possible on the basis of this division into two parts, to
influence the accelerational behaviour of the piston and the
cable during the pretensioning operation, and thereby have
an effect on the high load at the beginning of this preten-
sioning operation. To this purpose, the first piston part is
firmly connected with the cable, and at least one section of
the second piston part is arranged on the side of the first
piston part facing the gas generator. The invention is
designed to reduce the maximum force subjected on the first
piston part during the pretensioning operation and the force
emanating from this part and acting on the cable, in that
some means of damping is envisaged for between the first
and second piston parts. These means of damping can in
particular be formed by clevations and/or depressions,
which are formed on the first piston part and/or on the
second piston part.

An aliernative to this can be an elastomer plate for
example, which forms the means of damping. I1 can also be
appropriate to arrange the second piston part at some dis-
tance from the first piston part, as this would result in a delay
in the effect of the force acting on the first piston part.

With a view to the production of the second piston part at
a reasonable price, this can be constructed from several
parts, preferably from two parts made by dividing the second
piston part along its length, which can then be clipped
together during the assembty.

In accordance with a second aspect of the invention, a safe
seal can be formed in order to prevent the axial flow-through
of gas from one side of the second piston part to its other
side, but which would relcase itself in a possible vehicle fire.
Due to the seal, the gas pressure created by the gas generator
during the pretensioning operation can act on the piston
essentially loss-free. In the case of e.g. a vehicle fire,
however, the thermoplastic material of the second piston
part would deform. A passage would thus result, either
through the second piston part, or around it. The gas thus
first passes through the passage on the second piston part,
which occurs as a result of elastic deformation, and will
eventually (depending on the arrangement of the first piston
part in relation to the second) pass the heat resistant but
non-sealing first piston part. In this manner, the gas can



