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MENSULA PARA SOPORTAR CABLES ELECTRIZADOS DE LINEAS DE

FERROCARRIL, TROLEBUS Y METRO

Descripcidén de la invencién

La presente invencidédn se refiere a una ménsula para
soportar cables electrizados de lineas de ferrocarril,
trolebls y metro que tienen cualquier suministrc de energia y
cualquier seccidn total de la catenaria (lineas tradicionales
y de AV/AC).

En particular, se conoce en la técnica soportar los
cables electrizados de lineas de ferrocarril al usar ménsulas
que comprenden un miembro transversal al cual se unen los
aislantes de los cables de suministro de energia mediante
dispositivos especiales de anclaje; ademas usualmente se une
un brazo de scporte al miembro transversal para la varilla de
alineacidén de al menos un cable eléctrico con el aislante
relativo.

Las soluciones de la técnica conocida tienen
numerosas desventajas. |

Primero que todo, las ménsulas conocidas tienen
muchos componentes y son considerablemente pesadas lo dgue
hace al montaje costoso y dificil.

Ademas, a causa de las dimensiones de la ménsula vy
de los aislantes relativos, esto se monta usualmente en el
sitio. En consecuencla, se encuentra cierta dificultad en la
colocacidn correcta de lcs accesorios, especia REF.: 225421
miembro transversal de soporte tiene una seccién redonda.

Ademas, en los sistemas de la técnica anterior se
encuentran dificultades al ajustar 1la posicién de los

aislantes que usualmente se apilan al miembro transversal de
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seccién circular, por bandas metdlicas y se cclocan con la
ayuda de un martillo hasta que se logra la posiciédn
longitudinal deseada y la direccién angular deseada.

El propdsito de la presente invencidén es resolver
las desventajas mencionadas con referencia a 1la técnica
anterior.

Estas desventajas y limitaciones se resuelven por
una ménsula de acuerdo a la reivindicacién 1.

En las reivindicaciones posteriores se describen
otras modalidades de la ménsula de acuerdo a la invencidn.

Las caracteristicas y ventajas adicionales de 1la
presente invencidén serdn evidentes de la descripcidn
posterior, hecha a manera de un ejemplo no limitante, de sus
modalidades preferidas, en donde:

La Figura 1 representa una vista en perspectiva de
una ménsula para lineas tradicionales de ferrocarril, de
acuerdo a la presente invencidn;

La Figura 2 representa una vista desde arriba de 1la
ménsula en la Figura 1;

La Figura 3 representa una vista en perspectiva de
un detalle de la ménsula en la Figura 1;

Las Figuras 4 y 5 representan vistas en perspectiva
del detalle en la Figura 3 en diferentes conFiguraciones de
montaje en la ménsula de la presente invenciodn;

La Figura 6 representa una vista en perspectiva de
un detalle adicional de la ménsula en la Figura 1;

La Figura 7 representa una vista en perspectiva del
detalle en la Figura 6, en una conFiguracién de montaje en la
ménsula de la presente invencidn;

La Figura B8 ilustra, en una vista en perspectiva,
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una ménsula para lineas de ferrocarril de alta velocidad, de
acuerdo a la invenciédn;

La Figura 9 muestra la ménsula de la Figura 8, en
una vista lateral;

La Figura 10 muesira, en una vista en perspectiva,
un detalle agrandado de la ménsula en la Figura 8;

La Figura 11 muestra, en una vista en perspectiva,
otro detalle agrandado de la ménsula en la Figura 8;

La Figura 12 ilustra, en una vista en perspectiva,
una ménsula para lineas de trolebis, de acuerdo a la
invencién;

La Figura 13 muestra el brazo transversal de la
Figura 12, en una vista lateral;

La Figura 14 muestra en una vista en perspectiva,
un detalle agrandadc de la ménsula en la Figura 12; vy

La Figura 15 muestra, en una vista en perspectiva,
ctro detalle agrandado de la ménsula en la Figura 12.

Los elementos comunes ¢ partes de los elementos de
las meodalidades descritas mas adelante se indicaran usando
los mismos numercs de referencia.

De acuerdo a una mocdalidad general, la ménsula 4;
400; 600 de acuerdo a la invencién comprende un miembro
transversal 8 adaptado con medios de conexidén 12, 100 a una
estructura de soporte asociable, tal comoc por ejemplo un
pildn 16 o poste 160.

En una modalidad, estos medios de conexidn 12, 100
comprenden al menos una varilla de soperte 100, unida a un
lado al pildn 16 o poste 160 y en el otro, cerca del extremo
libre del miembro transversal 8, las uniocnes 12 que unen el

miembro transversal 8 y la wvarilla 100 al pildén 16,

\Q
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preferentemente capaces de oscilar en un plano horizontal.

La ménsula 4; 400; 600 comprende al menos un primer
soporte 20: 420; 620 de cable eléctrico unido al miembro
transversal 8 y capaz de soportar un primer cable eléctrico
electrizado.

De manera ventajosa, el miembro transversal 8
comprende un cuerpo 24 que tiene una extension principalmente
longitudinal X-X y al menos una primera porcién de unidn 28
adaptada con un perfil formado capaz de formar un
acoplamientc en forma de anti-rotacidén con el primer soporte
20; 420; 620 de cable eléctrico. El acoplamiento en forma de
anti-rotacidén se toma que significa que el soporte 20; 420;
€20 de cable eléctrico y la porcidédn de unidén 28 tienen estas
caracteristicas geométricas para permitir su accplamiento en
una posicidn angular, fija, predeterminada, con la
posibilidad de traslado axial del soporte a lo largo del
miembro transversal, pero no de rotacién alrededor de éste.
En otras palabras, el soporte 20; 420; 620 de cable eléctrico
se coloca por si mismo y permanece bloqueado en una posicidn
angular deseada al miembro transversal 8, por ejemplc en un
plano vertical, gracias a su acoplamiento formado con la
porcion de unidén. Esta cclocacidén y blogueo angular gque no
requieren de este modo el uso de medios especiales de uniédn.

De acuerdo a una modalidad preferida, el perfil
formado es una seccidén en “U”. Por ejemplo, el cuerpo 24
comprende una costilla longitudinal 25 adaptada con primeros
bordes curveados 26 para adgquirir una forma de “U”.

La primera porcién de unidén 28 define un primer
asientec 32 para el ajuste continuo de la posicién

longitudinal del soporte 20 de cable eléctrico a lo largo del

il
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miembro transversal 8 mismo.

De acuerdc a una modalidad, la primera porcidn de
unidén 28 comprende un primer par de patines 36 capaces de
guiar el traslado 1longitudinal del soporte 20 de cable
eléctrico a lo largo del cuerpo 24 del miembro transversal 8.
Por ejemplo, los patines 36 se colocan en los primeros bordes
curveados 26, en el lado opuesto a la costilla longitudinal
25.

El soporte 20; 420; 620 de <cable eléctrico
comprende una primera base 40 contraformada con relacidn a la
primera porcidén de unidn 28 para deslizarse longitudinalmente
a lo largo de la porciédn de unidn.

De acuerdo a una modalidad, la primera base 40
comprende un primer par de piezas de cola 44 contraformadas
al primer par de patines 36 para permitir el deslizamiento
longitudinal del soporte 20; 420; 620 de cable eléctrico a lo
largo del miembro transversal 8 y para impedir un movimiento
transversal del soporte 20; 420; 620, perpendicular a
extensién longitudinal principal X-X del miembro transversal
8.

De acuerdo a wuna modalidad, la primera base 40
comprende al menos una espiga de unidén 48 con una cabeza 56 y
una tuerca de unidén 52. La cabeza 56 es adecuada para que se
inserte dentro del primer asiento 32 de acuerdo a una primera
orientacién angular (Figura 4) y es capaz de bloguearse por
sl misma dentro del asientc 32 de acuerdo a una segunda
orientacién angular girada con relacidén a la orientacidn
({Figura 5).

En otras palabras, la cabeza 56 se puede insertar

en el primer asiento 32 de acuerdo a una primera orientacidn

12
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angular y se puede girar, al actuar en la tuerca 52, para
bloguearse por si misma dentro del primer asiento 32 contra
los primeros bordes curveados 26.

En las modalidades mostradas en las Figuras 1-11,
con relacidén a las ménsulas para lineas de ferrocarril, un
primer soporte 20 de cable eléctrico, que da hacia arriba,
para sopocrtar el llamade alambre portante 1, y un segundo
soporte 62 de cable eléctrico, que da hacia abajo, para
soportar el llamado alambre portante 2 se unen a la miembro
transversal §.

De manera mas especifica, el segundo soporte 62 de
cable -eléctriceo comprende al menos wuna varilla 60 de
alineacién, capaz de soportar el segundo cable 2 eléctrico
electrizado, por ejemplo por medio de una abrazadera 63 de
alineacidén de alambre de contacto, y al menos un brazo de
alineacitn 64, gue se extiende hacia abajo desde el miembro
transversal 8 y gue soporta la varilla de alineacién 60, por
ejemplo, por medic de una unidén 65.

De acuerdo a wuna modalidad, el cuerpo 24 del
miembro transversal 8 comprende una segunda porcién de uniédn
68 con un perfil formade adecuado para formar un acoplamiento
en forma de anti-rotacidén con el brazo de alineacidén 64. Aun
para la segunda porcién de unidn 68, el acoplamiento en forma
de anti-rotacién se toma que como que significa que el brazo
de alineacidén y la segunda porcidén de unién 68 tienen estas
caracteristicas geométricas para permitir su acoplamiento en
una posicién angular, fija, predefinida, con 1la posibilidad
de traslado axial del brazoc a lo 1largo del miembro
transversal, pero no de la rotacidn alrededor de éste.

De manera ventajosa, la segunda porcidén de unién 68
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tiene la misma seccién come la primera porcién de unidn 28,
por ejemplo, tiene un perfil en forma de “U” que da hacia
abajo. En otras palabras, el perfil del miembrc transversal 8
es simétrico con relacién a un plano medio en el gue estd el
eje longitudinal X del miembro transversal 8.

En una modalidad, la segunda porcién de unidn 68
define un segundo asiento 72 para el ajuste continuo de 1la
posicidn longitudinal del brazo de alineacidén €4 a lo largo
del miembro transversal 8.

De manera preferente, la segunda porcidn de unidn
68 comprende un segundo par de patines 76 capaces de guiar el
traslado longitudinal del brazo de alineacidn 64 a lo largo
del cuerpo 24 del miembro transversal 8. Por ejemplo, los
segundos patines 76 se cclocan en los segundos bordes
curveades 80, en el lado opuesto a la costilia longitudinal
25.

El brazo de alineacidén 64 comprende una segunda
base 84 contraformada a la sequnda porcidén de unidén 68 para
deslizarse longitudinalmente en la segunda porcién 68 de
unién.

La segunda base 84 comprende un segundo par de
piezas de cocla 88 contraformadas al segundo par de patines 76
para permitir el deslizamiento longitudinal del brazo de
alineacién a 1lc 1largo del miembro transversal 8§ vy para
impedir un transversal del brazo 64, perpendicular al miembro
transversal 8.

De manera preferente, la segunda base 84 comprende
al menos una espiga de unidén 48 con una cabeza 56 y una
tuerca de unidn 52. La cabeza 56 es adecuada para insertar

dentrc del segundec asiento 72, de acuerdo a una primera
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orientacidén angular (Figura 7) y es capaz de bloguearse por
si misma dentro del asiento 72, de acuerdo a una segunda
orientacidén angular girada con relacién a la primera
orientacién.

En otras palabras, la cabeza 56 se puede insertar
en el segundo asiento 32 de acuerdo a una primera orientacidn
angular y se puede girar, accionando la tuerca 52, para
bloguearse por si misma dentro del segundo asiento 32 contra
los segundos borde curveados 80.

De manera ventajosa, la wvarilla de sopcrte 100
también se puede unir al miembro transversal 8 por medio de
una abrazadera 110 de anclaje contraformada a la primera
porcidén de unidén 28 para ser capaz de deslizarse
longitudinalmente en la primera porcién de unidén 28, por
ejemplo en el caso de ajuste del punto de unién del miembro
transversal 8 o del brazo de alineacién mismo al pildn o
poste 160. Por ejemplo, la wvarilla de soporte 100 se articula
a la abrazadera 110 por medio de una espiga transversal 101.
Por ejemplo, la abrazadera de anclaje 110 tiene los mismos
medios de deslizamiento y blogueo como el miembro transversal
8 anteriormente descrito para las bases 40 y 84 del soporte
20; 420; 620 de cable eléctrico del brazo de alineacidn 64,

Se debe seflalar que, en una modalidad wventajosa
ilustrada en las Figuras 8 y 9, la varilla 100 de soporte es
de longitud variable, por ejemplo, telescdpica.

En una modalidad ilustrada en las Figuras 1-7 y con
relacidn por ejemplc a una ménsula para lineas tradicionales
de ferrocarril de 3 KV, el soporte 20 de cable eléctrico para
el alambre ﬁortante comprende un primer aislante 201, gque se

extiende desde la base 40 del soporte. En la parte superior
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del aislante 201 se une a una abrazadera de suspensidén unida
para la unién del alambre portante.

De manera ventajosa, nuevamente en el caso del
brazo transversal para los cables de 3 KV, el brazo de
alineacidén 64 estd compuesto de un segundc aislante 64'.

De manera preferente, los aislantes 201, 64’ se
hacen cada unc en una pieza. De acuerdo a una modalidad, se
los aislantes se hacen por moldeo y comprenden un nuclec de
fibra de vidrio chapeado con una pcrcién aislante en caucho y
terminales de aluminic.

En el <caso de 1lineas de ferrocarril de alta
velocidad, por ejemplo, de 25 KV, se proporciona aislamiento
eléctrico entre el pildén 16 de soporte y la ménsula 400 en
lugar de entre los cables de electricidad y el miembro
transversal 8.

En particular, se coloca un primer aislante 430
entre el pildn 16 y la varilla 100 de soporte, en tanto gque
se coloca un segundo aislante 440 entre el pildén y el miembro
transversal 8. El primero y segundo aislantes 430, 440 estéan
coaxiales a la wvarilla de soporte 100 vy al miembro
transversal 8, respectivamente, y se unen al pilén por medio
de las uniones unidas respectivas 12, capaces de permitir la
oscilacién en planos horizontales.

La colccacién de 1los aislantes en linea con el
miembro transversal y la varilla de soporte, cerca del pilédn,
en lugar de en el scporte de cable eléctrico y en el brazo de
alineacién, hace posible impedir el momentc peligroso en el
miembro transversal provocado por las cargas radiales de los
aislantes. En el caso de cables de 25 KV, en realidad, 1los

alslantes son considerablemente mas largos y mas pesados que
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los cables tradicionales de 3 KV.

En una modalidad con relacién a 1las lineas de
trolebis mostradas en las Figuras 12-15, 1la ménsula 600
difiere de las ménsulas descritas anteriormente ya gque se
ccloca al menos un soporte 620 de cable eléctrico a lo largo
del miembrc transversal 8, que comprende la base de unidén 40
al lado perfilados inferior 28 del miembro transversal 8, vy
una abrazadera 621 unida a la base 40 y que soporte un cable
622 de soporte transversal que soporte el cable 3 de
suministro de energia eléctrica. Este cable 622 de soporte se
hace un material aislante.

El miembro transversal 8 se soporta por al menos
una varilla de soporte 100 unida en un lade al poste 160 y en
el otrc miembro transversal 8, cerca del soporte 620 de cable
eléctrico.

La seccién del miempro transversal 8, el método
para deslizar y unir el soporte 420 y la abrazadera 100 de
anclaje al miembro transversal de la varilla de soporte 100
son los mismos como aquellcs descritos anteriormente.

En una modalidad, la varilla 100 de soporte también
se hace en un material aislante.

Ademds, entre el poste 160 y el miembro transversal
8 se inserta un aislante adicional 630.

Se debe serialar, que en todas las modalidades
descritas, la geometria de la ménsula es siempre del tipo
triangular de rectangulo-tridngulo, es decir, se forma del
miembro transversal horizontal, que soporta los soportes para
los cables de suministro de energia, y de al menos una
varilla de soporte inclinada. Esta caracteristica geométrica

es particularmente ventajosa, ya que permite el ajuste de la
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pesicién del alambre portante y del alambre de contacto sélo
al desviar el soporte relativo a lo largo del miembro
transversal. Este ultimo, por el contrario, igual que la
varilla de soporte, permanece en la misma posicidn.

De manera preferente, la ménsula 4 se hace de
aluminio o aleacidédn de aluminio.

Come se puede apreciar de lo anterior, la ménsula
de acuerdo a la invencién hace posible superar las
desventajas mencionadas con relacidn a la técnica anterior.

En realidad, la colocacién de los soportes.de cable
eléctrico es siempre correcta y répida, vya que reguiere sdlo
el aflojamiento de los perncs o tornillos antes de la
cclocacidn de forma correcta, haciendo que los soportes se
deslicen a lo largo de los patines respectivos.

Ademas, debidc al acoplamientc formado con 1las
porciones de unidn respectivas de la ménsula, los scportes de
cable siempre estan correctamente orientados de forma angular
con relacidén al miembro transversal; en otras palabras, el
ajustador no tiene gque preccuparse a cerca de la orientacidn
angular de los soportes, como ocurre en las soluciones de la
técnica anterior que tiene miembros transversales de wuna
seccidédn circular.

El acoplamientc formado gque comprende bordes
curveados, fcrma en realidad un corte sesgado y también hace
posible deslizar el soporte sin tener que soportarlo en la
ménsula. Esto hace al montaje de la ménsula y al ajuste de
los scoportes mas rapido y seguro.

Ademas, la ménsula de la presente invencidén se
puede pre-mcntar puestc que es mas ligera gue los brazos

transversales de la técnica anterior; en realidad, se hace de
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aluminio.

De manera ventajosa, la ménsula de la presente
invencidén comprende un nUmero més pequefio de partes que las
ménsulas de la técnica anterior; en realidad, el brazo de
soporte para la varilla de alineacidn, usado en las ménsulas
de la técnica anterior, se reemplaza directamente por el
aislante.

En otras palabras, diferente de las soluciones de
la técnica anterior, no se contempla el uso de un brazo de
soporte adicional para la varilla; esta funcién de soporte,
se realiza en lugar por el segundo aislante eléctrico.

De manera ventajosa, los aislantes se hacen en una
pieza moldeada individual y son mucho mds ligeros vya que
aquellos que tienen un nicleo de fibra de vidrio y terminales
de aluminio.

De manera ventajosa, en una modalidad los aislantes
de la presente invencidn se colocan corriente abajoc del pilédn
de soporte; de esta manera se simplifican las operaciones de
servicio.

El perfil en forma de “U” del cuerpo del miembro
transversal es capaz de resistir cargas mecanicas
considerables {(tantc para lineas de alta velocidad con pocas
curvas, como para lineas periféricas mds sinuosas); en
realidad, es mas resistente el perfil cerrado.

Una persona experta en la técnica puede hacer
numerosas modificaciones y ajustes a los brazos transversales
descritos anteriormente para satisfacer los requisitos
contingentes y especificos en tanto gue se mantiene dentro de
la esfera de proteccién de la invencidén como se define por

las siguientes reivindicaciocnes.
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REIVINDICACIONES

1. Ménsula para apoyar cables electrizados de
lineas de ferrocarril, 1lineas de trclebls y de metro, que
comprende

- un miembro transversal adaptado con mediocs de
conexién a una estructura de soporte asociable,

~ al menos un primer soporte de cable eléctrico
unido al miembro transversal y capaz de soportar un primer
cable eléctrico electrizado, aislandolo eléctricamente del
miembro transversal,
caracterizada porgue

- el miembro transversal comprende un cuerpo que
tiene una extensién principalmente longitudinal (X-X) y al
menos una primera porcidén de unién adaptada con un perfil
formado capaz de formar un acoplamiento en forma de anti-
rotacidén con el primer soporte de cable eléctrico, la primera
porcién de unién que define un primer asiento para el ajuste
continuo de la posicién longitudinal del aislante eléctrico a
lo largo del miembro transversal mismo.

2. Ménsula de conformidad con la reivindicacién 1,
caracterizada porque el perfil formado de la porcidédn de unidén
es una seccidén en “U”.

3. Ménsula de conformidad con la reivindicacién 1 o
2, caracterizada porque la primera porcidén de unidén comprende
un primer par de patines capaces de guiar el traslado
longitudinal del primer soporte de cable eléctrico a lo largo
del cuerpo del miembro transversal.

4, Ménsula de conformidad con cualgquiera de las

reivindicaciones anteriores, caracterizada porque el primer
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soperte de cable eléctrico comprende wuna primera base
contraformada con relacién a la primera porcidén de unidn para
deslizarse longitudinalmente a lc largo de la primera porcidn
de unidn.

5. Ménsula de ceonformidad con la reivindicacidn 4,
caracterizada porque la primera base comprende un primer par
de piezas de cola contraformadas con relacidn al primer par
de patines para permitir el deslizamiento longitudinal del
primer scporte de cable a lo largo del miembro transversal y
para impedir <cualquier movimiento transversal del primer
soporte de cable, perpendicular a la extensidén principalmente
longitudinal del miembro transversal.

6. Ménsula de conformidad con la reivindicacién 4 o
5, caracterizada porque la primera base comprende al menos
una espiga de unidén con una cabeza y una tuerca de unidén, la
cabeza que es capaz de ser insertada dentro del primer
asiento de acuerdo a una primera orientacidn y capaz de
bloguearse por si misma dentro del primer asiento de acuerdo
a la segunda orientacidn, girada con relacidén a la primera.

7. Ménsula de conformidad con cualquiera de las
reivindicaciones anteriores, caracterizada porque comprende
al menos wuna varilla de alineacidén capaz de soportar un
segundo cable eléctrico electrizado y un brazo de alineacién,
que conecta la varilla de alineacién al miembro transversal.

8. Ménsula de conformidad con la reivindicacidn 6 o
7, caracterizada porque el cuerpo del miembro transversal
comprende una segunda porcién de unidén adaptada con una
seccidn en “U” capaz de formar un accoplamientc formado con el
brazo de alineacidn, la segunda porcidn de unidn que forma un

segundo asientc para el ajuste continuo de la posicidn
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longitudinal del brazo de alineacidén a lo largo del miembro
transversal mismo.

9. Ménsula de conformidad con la reivindicacién 8§,
caracterizada porque la segunda porcidén de unidn comprende un
segunde par de patines capaces de guiar el traslado del brazo
de alineacidén a lo largo del cuerpo del miembro transversal.

10. Ménsula de conformidad con la reivindicacidén 9,
caracterizada porgue el brazoc de alineacidn comprende una
segunda base contraformada con relacién a la segunda porcidn
de unién para deslizarse longitudinalmente a lo largo de la
segunda porcidén de unién.

11. Ménsula de conformidad con la reivindicacién
10, caracterizada porque la segunda base comprende un segundo
par de piezas de cola contraformadas con relacién al segundo
par de patines para permitir el deslizamiento longitudinal
del brazo de alineacidén a lo largo del miembro transversal vy
para impedir cualquier movimiento transversal del brazo de
alineacidn, perpendicularmente al miembro transversal.

12. Ménsula de conformidad con la reivindicacidén 10
u 11, caracterizada porque la segunda base comprende al menos
una espiga de unidn con una cabeza y una tuerca de unidn, 1la
cabeza gque es capaz de ser insertada dentro del segundo
asiento de acuerdo a una primera orientacién y capaz de
bloquearse por si misma dentro del segundo asiento de acuerdo
a una segunda orientacidn, girada con relacidén a la primera
orientacién.

13. Ménsula de conformidad con cualquiera de las
reivindicacicnes anteriores, caracterizada porque comprende
al menos una varilla de soporte del miembro transversal que

tiene una ladoc unido al poste y el otro unido al miembro
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transversal, cerca del extremo libre del miembro transversal.

14, Ménsula de conformidad con cualguiera de las
reivindicaciones anteriores, caracterizada porque el primer
soporte de cable eléctrico comprende un elemento aislante.

15. Ménsula de conformidad con cualquiera de las
reivindicaciones anteriores, caracterizada porgue el brazo de
alineacidn se realiza con un segundo elemento aislante.

16. Ménsula de conformidad con la reivindicacién
15, caracterizada porgue al menos una varilla de alineacidn
se une al miembro transversal por medio del segundo aislante
gue soporta la varilla de alineacién conectandola
directamente al miembro transversal Y aislandola
eléctricamente del miembro transversal.

17. Ménsula de conformidad con las reivindicaciones
15 o 16, caracterizada porque el segundo aislante, en el lado
opuesto de la segunda base, comprende un pivote en el cual
estd soportada la varilla de alineacién.

18. Ménsula de confermidad con las reivindicaciones
14-17, caracterizada porque los aislantes se hacen cada uno
en una pie:za.

19. Ménsula de conformidad con cualquiera de las
reivindicacilones anteriores, caracterizada porque los
aislantes se hacen por moldec y comprenden un nicleo de fibra
de vidrio cubierto en una porcién aislante en caucho.

20, Ménsula de conformidad con cualquiera de las
reivindicaciones 1-14, caracterizada porque al menos un
elemento aislante esta localizado entre el miembro
transversal y la estructura de soporte.

2}. Ménsula de cconformidad con cualquiera de 1las

reivindicacicnes anteriores, caracterizada porque la ménsula
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RESUMEN DE LA INVENCION

Un brazo transversal para soportar lineas
eiectrizadas de ferrocarril, troleblls y metro gque comprende
un miembro transversal (8) adaptado con medios de conexidn a
una estructura de soporte asociable (16), al mencs un primer
aislante eléctrice (20) unido al miembro transversal (8) vy
capaz de soportar un primer cable eléctrico electrizado,
aislandolo eléctricamente del miembro transversal (8). De
manera ventajosa, el miembro transversal (8) comprenden un
Cuerpo {24) que tiene una extensidn principalmente
longitudinal (X-X) y al menos una primera porcidn de unidn
(28) adaptada con un perfil en forma de “U” capaz de formar
un acoplamientc fcrmado con el primer aislante eléctrico
(20). La primera porcidén de unidén (28) define un primer
asiento (32) para el ajuste continuo de la posicidn
longitudinal del aislante eléctrico (20) a través del miembro

Lransversal mismo.
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WO 2(10/136955 PCT/IB2010/052296

“CANTILEVER FOR SUPPORTING LIVE CABLES OF RAILWAY,

TROLLEY AND SUBWAY LINES"

DESCRIPTION

[601] The present invention relates to a cantilever for.

supporting 1live cables of railway, trolley and subway
lines having anyone power supply and anyone overall
.section of the catenaiy (Traditional and AV/AC lines).
[002) In particular, it is known of in the art to support
the live cables of railway lines by using cantilevers
comprising a cross-member to which the insulators of the
power subply cables are attached by special anchoring
devices; in addition a support arm is usually attached to
the cross-member for the registration rod df at least one
electric cable with relative insulator.

[003] The solutions of +the known art have numerous
drawbacks.

[004] First of all, the known cantilevers have many
components and are considerable weighty which makes
assembly expensive and difficult.

[005] Moreover, on account of the dimensions of the
cantilever and of the relative insulators, this is
usually mounted on site. Consequently, a certain
difficulty is met with in correctly positioning the

accessories, especially if the support cross-member has a
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round section.

[006] In addition, in the systems of the prior art
difficulties are encountered in adjusting the position of
the insu;ators which are usually stuck to the circular
section cross-member by metal bands and positioned with
the aid of a hammer until the desired 1longitudinal
position and angular direction is achieved.

[007] The purpose of the present invention is to resolve
the drawbacks mentioned with reference to the prior art.
[008] Such drawbacks and limitations are resolved by a
cantilever according to claim 1.

[009] Other embodiments of the cantilever according to the
invention are described in the claims below.

[0010] Further <characteristics and advantages of the
present invention will be evident from the description
below, made by way of a non-limiting example, of its
preferred embodiments, wherein:

[0011] Figure 1 represents a perspective view of a
cantilever for traditional railway lines, according to
the present invention:

[0012] Figure 2 represents a view from above of the
cantilever in figure 1;

[0013] Figure 3 represents a perspective view of a detail
of the cantilever in figure 1;

[0014] Figures 4 and 5 represent perspective views of the

9
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detail in figure 3 in different assembly configurations
on the cantilever of the present invention:

[0015] Figure 6 represents a perspective view of a further
detail of the cantilever in figure 1;

[0016] Figure 7 represents a perspective view of the detail
in figure & in an éssembly configuration on the
cantilever of the present invention;

[0017] Figure 8 illustrates, in a perspective view, a
cantilever for high speed railway lines, according to the
invention;

[0018] Figure 9 shows the cantilever of figure 8, in a side
view;

[0019] Figure 10 shows, in a perspective view, an'enlarged
detail of the cantilever in figure 8;

[0020} Figure 11 shows, in a perspective view, another
enlarged detail of the cantilever in figuré 8;

[0021] Figure 12 illustrates, in a perspective view, a
cantilever for trolley lines, according to the invention;
[0022] Figure 13 shows the cross arm of figure 12, in a
side view;

[0023] Figure 14 shows in a perspective view, an enlarged
detail of the cantilever in figure 12; and

[0024] Figure 15 shows, in a perspective view, another
enlarged détail of the cantilever in figure 12.

[0025] The common elements or parts of elements of the
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embodiments described below will be indicated using the
same reference numeral.

[0026] According to a general embodiment, the cantilever 4;
400; 600 according to the invention comprises a Cross-
member 8 fitted with means of connection 12, 100 to an
associable support structure, such as for example a pylon
16 or post 160.

[0027] In one embodiment, said means of connection 12, 100
comprise at least one support rod 100, attached on one
side to the pylon 16 or post 160 and on the other, near
the free end of the cross—memper 8, and attachments 12
tying the cross-member 8 and the rod 100 to the pylon 16,
preferably able to oscillate on a2 horizontal plane.

[0028] The cantilever 4: 400; 600 comprises at least a
first electric éable support 20; 420; 620 joined to the
cross-member 8 and able to support a first live electric
cable.

Hm29]Advantageoﬁsly, the cross—meﬁber 8 comprises a body
24 having a mainly longitudinal extension X-X and at
least a first attachment portion 28 fitted with a shaped
profile able to form an anti-rotation shaped coupling
with said first electric cable support 20; 420; 620.
Anti-rotation shaped coupling is taken to mean that the

electric cable support 20; 420; 620 and the attachment

portion 28 have such geometric characteristics so as to-
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permit their coupling in a predefined, fixed angular
position, with the possibility of axial translation of
the support along the cross-member but not of rotgtion
around it. In other words, the electric cable support 20;
420; 620 positions itself and remains blocked 1in a
desired angular position to the cross-member 8, for
Aexample in a vertical plane, thanks to its shaped
coupling with the attachment portion. Such positioning
and angular blocking thereby not requiring theA use of
special attachment means.

[0030] According to a ﬁreferred embodiment, said shaped
profile is a .“U” section. For example, the body 24
comprises a longitudinal rib 25 fitted with first curved
edges 26 so as to acquire a ‘U’ shape.

[0031] The first attachment portion 28 defines a first seat
32 for the continuous adjustment of the longitudinal
position of the electric cable support 20 along the
cross—-member itself 8.

[0032] According to one embodiment, the £first attachment
portion 28 comprises a first pair of skids 36 able to
guide the longitudinal translation of the electric cable
support 20 aiong the body 24 'of the cross-member 8. For
example said skids 36 are positioned on said first curved
edges 26, on the side opposite the longitudinal rib 25.

[0033] The electric cable support 20; 420; 620 comprises a
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first base 40 counter-shaped in reiation to the - first
attachment portion 28 so as to slide longitudinally along
the attachment portion.

[0034] According to one embodiment, the first base 40
comprises a first pair of tail-pieces 44 counter-shaped
to the first pair of skids 36 to enable the longitudinal
sliding of the electric cable support 20; 420; 620 along
the cross-member 8 and to prevent a transversal movement
of the support 20; 420; 620, perpendicular to the main
lengitudinal extension X-X of the cross-member 8.

[0035] According to one embodiment, the first base 40
comprises at least one attachment pin 48 with a head 56
and an attachment nut 52. The head 56 is suitable-for
being inserted inside the first seat 32 according to a
first.angular orientation (figure 4) and is able to block
itself inside the seat 32 according to a second angular
orientation rotated in relation to the first orientation
(figure 5).

[0036] In other words, the head 56 is insertable in the
first seat 32 according to a first angular orientation
and can be rotated, by acting on the nut 52, so as to
block itself inside the first seat Bé against said first
curved edges 26,

[0037] In the embodiments shown in figures 1-11, relative

to cantilevers for railway lines, a first electric cable
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support 20, facing upwards, to support the so-called
track wire 1, and a second electric cable support 62,
facing downwards, to support the so-called contact wire 2
are joined to the cross-member 8.

[0038] More specifically, said second electric cable
support 62 comprises at least one reéistration rod 60,
able to support the second live electric cable 2, for
example by means of a contact wire registration clamp 63,
and at least one registration arm 64, which extends
downwards from the cross—member 8 and which supports the
registration rod 60, for example by means of a joint 65.
[0039] According to one embodiment, the body 24 of the
cross-member 8 comprises a second attachment portion 68
with a shaped profile suitable to form an anti-rotation
shaped coupling with said registration arm 64.-Even for
said second attachment portion 68, anti-rotation shaped
coupling is taken to mean that the registration arm and
second attachment portion 68 have such geometric
characteristics as to enable their «coupling in a
predefined, fixed angular position, with the possibility
of axial translation of the arm along the cross-member
but not of rotation around it.

[0040] Advantageously, said second attachment portion 68
has the same section as the first attachment portion 28,

for example it has a ‘U’ shaped profile facing downwards.
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In other words, the profile of the cross-member 8. is
symmetric in relation to a median plane which the
longitudinal axis X of the cross-member 8 lies on.

[0041] In one embodiment, the second attachment portion 68
defines a second seat 72 for the continuous adjustment of
the 1longitudinal position of the registration arm 64
along the cross-member 8.

[0042] Preferably, the second attachment portion 68
comprises a second pair of skids 76 able to guide the
longitudinal translation of the registration arm 64 along
the bbdy 24 of the cross-member 8. For example the second
sk%ds 76 are positioned on second curved edges 80, on the
side opposite the longitudinal rib 25.

[0043] The registration arm 64 comprises a second base 84
counter-shaped to the second attachment portion 68 so as
to slide longitudinally on the second attachment portion
68.

[0044] The second base 84 comprises a second pair of tail-
pieces 88 counter-shaped to the second pair of skids 76
so as to enable the longitudinal sliding of the
registration arm along the cross-member 8 and prevent a
‘transversal movement of the arm 64, perpendicular to said
cross-member 8.

[0045] Preferably, the second base 84 comprises at least

one attachment pin 48 with a head 56 and an attachment
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nut 52. The head 56 is suitable for inserting inside the

second seat 72 according to a first angular orientation

(figure 7) and is able to block itself inside said seat
72 according to a second angular orientation rotated in
relation to the first orientation.

[0046] In other words, the head 56 is insertable in the
second seat 32 according to a first angular orientation
and can be rotated, acting on the nut 52, so as to block
itself inside the second seat 32 against the second
curved edges 80,

[0047] Advantageously, the support rod 100 is alsc attached
to the cross-member 8 by means of an anchoring clamp 110

counter-shaped to the first attachment portion 28 so as

to be able to slide longitudinally on the first

attachment 'portion 28, for example in the case of
adjustment of the point of attachment of the cross-member
8 or of the registration arm itself to the pylon or post
160. For example, the support rod 100 is hinged to the
clamp 110 by méans of a transversal pin 10l1. For example,
said anchoring <c¢lamp 110 has the same sliding and
blocking means as the cross-member B8 previously described
for the bases 40 aﬁd 84 of the electric cable support 20;
420; 620 of the registration arm 64.

[0048] It should be noted that, in one advantageous

embodiment illustrated in figures 8 and 9, the support
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rod 100 is of variable length, for example, telescopic.
[0049] In an embodiment illustrated in figures 1-7 and

relative for example to a cantilever for traditional 3 KV

railway lines, the electric cable support 20 for the

track wire comprises a first insulator 201 which extends
from the base 40 of the support. At the top of the
insulator 201 a jointed suspension clamp 1is attached for
attachment of the track wire.

[0050] Advantageously, again in the case of the cross arm
for 3KV cables, the registration arm 64 is composed of a
second insulator 647.

[0051] Preferably, the insulators 201, 64’ are each made in
one piece. According to one embodiment, the insulators
are made by moulding and comprise é fibreglass core
cladded with an insulating portion in rubber and
aluminium terminals.

{0052] In the case of high speed railway lines, for example
25 KV, electric insulation 1is provided between the
support pylon 16 and the cantilever 400 instead of
between the electricity cables and the cross-member 8.
[0053] In particular, a first insulator 430 is placed
betwen the pylon 16 and the support rod 100, while a
second insulator 440 is placed between the pylon and the
cross—-member 8. Said first and second insulators 430, 440

are coaxial to the support rod 100 and to the cross-
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member 8 respectively and are attached to the pylon by
means of respective jointed attachments 12, able to
permit oscillation on horizontal planes.

[0054] The positioning of the insulators in line with the
cross—-member and the support red, neaf the pylon, rather
than on the electric cable support and on the
registration arm, makes it possible to prevent dangerous
momentum on the cross-member caused by the radial loads
of the insulators. In the case of 25 KV cables in fact,
the insulators are considerably longer and heavier than
the tréditional 3 KV cables.

[0055] In an embodiment relative to trolley lines shown in
figures 12-15, the <cantilever 600 differs from the
cantilevers described above in that at least one electric
cable support 620 is positioned along the cross-member 8,
comprising an attachment base 40 to the lower profiled
side 28 of the cross-member 8, and a clamp 621 attached
to said base 40 and bearing a transversal support cable
622 Dbearing the electric power supply cable 3. Said
support cable 622 is made in an insulating material.

[0056] The cross-member 8 is supported by at least one
support rod 100 attached on one side to the post 160 and
on the other to the cross-member 8, near the electric
cable support €20,

[0057]) The section of the cross-member 8, method of sliding
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and attaching the support 420 and the anchoring clamp 110
to the cross-member of the support rod 100 are the same
as those described above. |

[0058] In one embodiment, the support rod 100 is made in an
insulating material too.

{0059] In addition, between the post 160 and the cross-
member 8 a fufther insulator 630 is inserted.

[0060]It. should be noted, that in all the embodiments
described, the geometry of the cantilevef is always of
the triangle rectangle triangular t&pe, that is, -it 1is
fermed of a horizontal cross-member, _bearing the
supports for the power supply.cables, and of at least
one inclined support rod. This‘ geometrical feature 1is
particularly advantageous in that it enables adjustment
of the position of the track wire and of the contact wire
merely by shifting the relative support along the cross
member. The latter, on the contrary, like the support
rod, remains in the same position.

[0061] Preferably, the cantilever 4 is made of aluminium or
aluminium alloy. |

[0062] s may be appreciated from the above, the cantilever
according to the invention makes it possible to overcome
the drawbacks mentioned of in relation to the prior art.
[0063] In fact, the positioning of the electric cable

supports 1s always correct and fast, in that it requires
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only the 1loosening of the bolts-'or screws before
positioning correctly, making the supports slide along
the respective skids.

{0064) In addition, due to the shaped coupling with the
respective attachment portions of the cantilever, the
cable supports are always correctly orientated angularly

in relation to the cross-member; in other words the

fitter does not have to worry about the angular

orientation of the supports as happens in the solutions
of tﬁe prior art having cross-members of a circular
section.

[0065] The shaped coupling comprising curved edges in fact
forms an undercut and also makes it possible to slide the
support withoﬁt having to support it on the cantilever.
Tbis makes assembly of the cantilever and adjustment of
the supports faster and safer.

[0066] In addition, the cantilever of the present invention
can be pre-assembled inasmuch as lighter than the cross
arms of the prior art: in fact it is made of aluminium.
{0067) Advantageously, the cantilever of the present
invention comprises a smaller number of parts than the
cantilevers of the prior art: in fact the support arm for
the registration rod, used in the cantilevers of the
prior art, is replaced directly by the insulator.

[0068] In other words, unlike the solutions of the prior

gl
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art, it does not envisage the use of an additional
support .arm for the rod; such support function 1is
performed instead by the second electric insulator.

[0069] Advantageously, the insulators are made in a single
moulded piece and are much lighter in that they have a
fib;eglass core and aluminium terminals.

{0070] advantageously, in one embodiment the insulators of
the present invention are positioned downstream of the
support pylon: this way servicing operations are
simplified.

[0071] The ‘U’ shaped profile of the body of the cross-
member 1is able to resist considerable mechanical loads
(both for high speed lines with few curves, and for
peripheral, more sinuous lines): in fact the <c¢losed
profile is more resistant.

[0072] A person skilled in the art may make numerous
modifications and adjustments to the cross arms described
above so as to satisfy contingent and specific
requirements while remaining within the sphere of
protection‘of the invention as defined by the following

claims.
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CLAIMS -
1. Cantilever (4) for supporting live cables of railwéy
lines, trolley and subway lines, comprising
- a cross-member (8) fitted with means of connecticn to
an associable support structure (16},
- at least a first electric cable support (20) joined to
the cross-member (8) and able to support a first live
electric cable, electrically insulating it from said
cross—-member (8)
characterised by the fact that
- the cross-member (8) comprises a body (24) having a
mainly longitudinal extension (X-X) and at least a first
attachment portion (28) fitted with a shaped profile able
.to form an anti-rotation shaped coupling with said first
electric cable support (20}, the first attachment portion
(28) defining a first seat (32} for the continuous
adjustment of the longitudinal position of the electric
insulator (20) along the cross-member itself.
2. Cantilever (4) according to claim 1, wherein said
shaped profile of the attachment portion (28) is a ‘U’
section.
3. Cantilever (4} according to claim 1 or 2, wherein the
first attachment portion (28) comprises a first pair of
skids (36) able to guide the longitudinal translation of

the first electric cable support (20} along the body (24)
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of the cross-member (8).

4. Cantilever (4) according to any of the previous
claims, wherein the first electric cable support (20)
comprises a first base (40) counter-shaped in relation to
the first attachment portion (28) so as to slide

longitudinally along the first attachment portion (28).

5. Cantilever (4) according to claim 4, wherein the

first base (40) comprises a first pair of tail-pieces
(44) counter—shaped. in relation to the first pair of
skids (36) so as to enable the longitudinal sliding of
the first cable support (20) along the cross-member (8)
and to prevent any transversal movement of the first
cable support (200, perpendicular to the mainly
longitudinal extension (X-X) of the cross—mémber (8).

6. Cantilever (4} according to claim 4 or 5, wherein the
first base (40) comprises at least one aftachment pin
(48) with a head (56) and an attachment nut (5%52), the
head (56) being able to be inserted inside the first seat
(32) according to a first orientation and able to block
itself inside the first seat (32) according to a second
orientation, rotated in relation to the first.

7. Cantilever (4) according to any of the previous
claims, comprising at 1least one registration rod (60)
able to support a second live electric cable and a

registration arm, which connect said registration rod to
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the cross-member.

8. Cantilever (4) according to claim 6 or 7, wherein

the beody (24) of the cross-member (8) comprises a second
attachment portion (68) fitted with a ‘U’ section able to
form a shaped coupling with the registration arm {6d),
the second attachment portion (68) forming a second seat
(72} for the continuous adjustment of the longitudinal
position of the registration arm (64) along the cross-
member itself (8).

g, Cantilever (4) according to claim 8, wherein the
second attachment portion (68) comprises a second pair
of skids (76) able to guide the translation of the
registration arm (64) along the body (24) of the cross-
member (8).

10. Cantilever (4) according to claim 9, wherein the
registration arm (64) comprises a second base (84)
counter-shaped 1in relation to the second attachment
portion (68) so as to slide longitudinally along the
second attachment portion (68).

11. Cantilever (4) according to claim 10, wHerein the
second base (84) comprises a second pair of tail-pieces
(88) counter-shaped in relation to the second pair of
skids (76) so as to enable the longitudinal sliding of
thé registration arm (64) along the cross-member (8)_and

to prevent any transversal movement of the registration
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arm (64), perpendicularly to said cross-member (8).

12. Cantilever (4) according to claim 10 or 11, wherein
‘the second base (84) comprises at least one attachment
pin (48) with a head (56) ;nd an attachment nut (52), the
head (56) being able to be inserted inside the second
seat (72} according to a first orientation and able to
block itself inside the second seat (72) according to a
second orientation, rotated in relation to the first
orientation.

13. Cantilever (4) according to any of the previous
claims, comprising at least one support rod (100) of the
cross-member (8) having one side attached to the post
(160} and the other attached to the cross-member, near to
the free end of the cross-member. |

14, Cantilever (4) according to any of the previous
claims, wherein the first electric cable support (20)
comprises a insulator element.

15. Cantilever (4) according to any of the previous

claims, wherein the registration arm is realized with a .

second insulator element.

i6. Cantilever (4) according 'to claim 15, wherein at
least a registration rod (60) is attached to the cross-
member (8) by means of said second insulator (64) which
support the registration rod (60) connecting it directly

to the cross-member (8) and electrical insulating it from
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the cross-member (8).
17. Cantilever (4f according to claim 15 or 16, wherein
the second insulatpr (64), on the side opposite the
second base (84), comprises a pivot (65) at which the
registration rod (60) is supported.
18. Cantilever (4) according to claims 14-17, wherein
said insulators (20, 64) are each made in one piece.
19. Cantilever (4) according to any of the previous
claims, wherein said insulators (20, 64) are made by
moulding and comprise a fibreglass core covered 1in an
insulating portion in rubber.
20. Cantilever ({4) according to any of claims 1-14,
wherein at least an insulating element is located between
the cross-member (8) and the support structure.
2%1. Cantilever (4) according to any of the previous

claims, wherein said cantilever (4) is made in aluminium.
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(57) Abstract: A cross amm for supporting live rail-
way, trolley and subway lines comprising a cross-
member (3) fitted with. means of connection to an
associable support structure (16), at least a first
electric insulator (20) joined to the cross-member
(8) and able to support a first live electric cable,
electrically insulating it from said cross-member
(8). Advantagcously, the cross-member (8) com-
prises a body (24) having a mainly longitudinal (X-
X) extension and at least a {irst attachment portion
(28) fitted with a 'U’ shaped profile able to form a
shaped coupling with said first electric insulator
(20). The first attachment portion (28) defines a
first seat (32) for the conmtinuous adjustment of the
longitudinal position of the clectric insulator (20)
along the cross- member itself.
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(54) Tide: CANTILEVER FOR SUPPORTING LIVE CABLES OF RAILWAY, TROLLEY AND SUBWAY LINES

(57) Abstract: A cross ann for supporting live rail-
way, {rolley and subway lines comprising a cross-
member (8) fited with means of connection 10 an
associable support structure (16), at least a first
clectric insulator {20) joined 1o the cross-member
(8) and able to support a first live electric cable,
electrically insulating it from said cross-member
(8). Advantageously, the cross-member {(8) com-
prises a body (24) having a mainly longitudinal (X-
X) cxtension and at least a first attachiment portion
(28) titted with a'U' shaped profile able to form a
shaped coupling with said first electric insulator
(20). The first attachment portion (28) detwies a
first sgat (32) tor the continuous adjustment of the

along the cross- member itself.

longiludinal position of the clectric insulator (20)
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“"CANTILEVER FOR SUPPORTING LIVE CABLES OF RAILWAY,

TROLLEY AND SUBWAY LINES"

DESCRIPTION

[001] The present invention relates to a cantilever for.

supporting live cables of railway, trolley and subway
lines having anyone power supply and anyone overall
-section of the catenaiy (Traditional and AV/AC lines).
[0602]) 1In particular, it is known of in the art to support
the live cables of railway lines by using cantilevers
comprising a cross-member to which the insulators of the
power subply cables are attached by special anchoring
devices; in addition a support arm is usually attached to
the cross-member for the registration rod of at least one
electric cable with relative insulator.

[003] The solutions of the known art have numerous
drawbacks. |

[004] First of all, the known cantilevers have many
components and are considerable weighty which makes
assenmbly expensive and difficult.

[005] Mcreover, on account of the dimensions of the
cantilever and of the relative insulators, this is
usually mounted on site. Consequently, a certain
difficulty is met with in correctly positioning the

accessories, especially if the support cross-member has a

32
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round section.

[006] In addition, in the systems of the prior art
difficulties are encountered in adjusting the position of
the insglators which are usually stuck to the circular
section cross-member by metal bands and positioned with
the aid of a hammer until the desired longitudinal
Position and angular direction is achieved.

[007] The purpose of the present invention is to resolve
the drawbacks mentioned with reference to the prior art.
[008] Such drawbacks and limitations are resolved by a
cantilever according to claim 1.

[009] Other embodiments of the cantilever according to the
invention are described in the claims below.

[0010]) Further characteristics and advantages of the
present invention will be evident from the description
below, made by way of a non-limiting example, of its
preferred embodiments, wherein:

[0011] Figqure 1 representé a perspective view of a
cantilever for traditional railway lines, according to
the present invention;

[0012] Figure 2 represents a view from above of the
cantilever in figure 1;

[0013] Figure 3 Iepresents a perspective view of a detail
of the cantilever in fiqgure 1;

[0014] Figures 4 and 5 represent perspective views of the

Y
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detail in figure 3 in different assembly configurations
on the cantilever of the present invention;

[0015] Figure 6 represents a perspective view of a further
detail of the cantilever in figure 1;

[0016] Figure 7 represents a perspective view of the detail
in figure 6 in an éssembly configuration on the
cantilever of the present invention;

[0017] Figure 8 illustrates, in a perspective view, a
cantilever fof high speed railway lines, according to the
invention;

[0018] Figure 9 shows the cantilever of figure 8, in a side
view;

[0019] Figure 10 shows, in a perspective view, an' enlarged
detail of the cantilevér in figqure 8;

[0020] Figure 11 shows, 1in a perspective view, another
enlarged detail of the cantilever in figuré 8;

[0021] Figure 12 illustrates, in a perspective view, a
cantilever for trolley lines, according to the invention;
[0022] Figure 13 shows the cross arm of figure 12, in a
side view;

HmZI]Figure 14 shows in a perspective view, an enlarged
detail of the cantilever in figure 12; and

[0024] Figure 15 shows, in a perspective view, another
enlarged détail of the cantilever in figure 12.

[0025] The common elements or parts of elements of the

!
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embodiments described below will be indicated using the
same reference numeral.

[0026] According to a general embodiment, the cantilever 4;
400; 600 according to the invention comprises a <ross-
member 8 fitted with means of connection 12, 100 to an
associable support structure, such as for example a pylon
16 or post 160,

[0027] In one embodiment, said means of connection 12, 100
comprise at least one support rod 100, attached on one
side to the pylon 16 or post 160 and on the other, near
the free end of the cross~member 8, and attachments 12
tying the cross-member 8 and the rod 100 to the pylon 16,
preferably able to oscillate on a horizontal plane.

[0028] The cantilever 4; 400; 600 comprises at least a
first electric éable support 20; 420; 620 joined to the
cross-member 8 and able to support a first live electric
cable. '
Hm29]Advantageoﬁsly, the cross-member 8 comprises a body
24 having a mainly longitudinal extension X-X and at
least a first attachment portion 28 fitted with a shaped
profile able to form an anti-rotation shaped coupling
with said first electric cable support 20; 420; 620.
Anti-rotation shaped coupling is taken to mean that the

electric cable support 20; 420; 620 and the attachment

portion 28 have such geometric characteristics SO as to-
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permit their coupling in a predefined, fixed angular
position, with the possibility of axial translation of
the support along the cross-member but not of rotgtion
around it. In other words, the electric cable support 20;
420; 620 positions itself and remains blocked in a
desired angular position to the cross-member 8, for
example in a vertical plane, thanks to its shaped
coupling with the attachment portion. Such positioning
and angular blocking thereby not requiring the‘use of
special attachment means.

{0030] According to a ﬁreferred embodiment, said shaped
profile is a ‘“U” section. For example, the body 24
comprises a longitudinal rib 25 fitted with first curved
edges 26 so as to acquire a ‘U’ shape.

[0031] The first attachment portion 28 defines a first seat
32 for the continuous adjustment of the longitudinal
position of the electric cable support 20 along the
cross-member itself 8.

[0032]) According to one embodiment, the first attachment
portion 28 comprises a first pair of skids 36 able to
guide the longitudinal translation of the electric cable
support 20 aiong the body 24 of the cross-member 8. For
example said skids 36 are positioned on said first curved
edges 26, on the side opposite the longitudinal rib 25.

[0033] The electric cable support 20; 420; 620 comprises a
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first base 40 counter-shaped in reiation. to the -first
attachment portion 28 so as to slide longitudinally along
the attachment portion.

[0034] According to one embodiment, the first base 40
comprises a first pair of tail-pieces 44 counter-shaped
to the first pair of skids 36 to enable the longitudinal
sliding of the electric cable support 20; 420; 620 along
the cross-member 8 and to prevent a transversal movement
of the support 20; 420; 620, perpendicular to the main
longitudinal extension X-X of the cross-member 8.

[0035] According to one embodiment, the first base 40
comprises at least one attachment pin 48 with a head 56.
and an attachment nut 52. The head 56 is suitable for
being inserted 1inside the first seat 32 according to a
first.angular orientation (figure 4) and is able to block
itself inside the seat 32 according to a second angular
orientation rotated in relation to the first orientation
(figure 5).

[0036] In other words, the head 56 is insertable in the
first seat 32 according to a first angular orientation
and can be rotated, by acting on the nut 52, so as to
block itself inside the first seat 3é against said first
curved edges 26.

[0037] In the embodiments shown in figures 1-11, relative

to cantilevers for railway lines, a first electric cable
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support 20, facing upwards, to support the so-called
track wire 1, and a second electric cable support 62,
facing downwards, to support the so-called contact wire 2
are joined to the'cross-member 8.

[0038] More specifically, said second electric cable
support 62 comprises at least one reéistration rod 60,
able to support the second live electric cable 2, for
example by means of a contact wire registration clamp 63,
and at least one registration arm 64, which extends
downwards from the cross-member 8§ ana which supports the
registration rod 60, for example by means of a jéint 65.
[0039] According to one embodiment, the body 24 of the
Cross-member 8 comprises a second attachment” portion 68
with a shaped profile suitable to form an anti-rotation
shaped coupling with said registration arm éd.-Even for
said second attachment portion 68, anti-rotation shaped
coupling is taken to mean that the registration arm and
second attachment portion 68 have such geometric
characteristics as to enable their coupling in a
predefined, fixed angular position, with the possibility
of axial translation of the arm along the cross-member
but not of rotation around it.

[0040] Advantageously, said second attachment portion 68
has the same section as the first attachment portion 28,

for example it has a ‘U’ shaped profile facing downwards.

%8



WO 2010/136955 PCT/IB2010/052296

. 8

In other words, the profile of the cross-member 8‘ is
symmetric in relation to a median plane which the
longitudinal axis X of the cross-member 8 lies on.

[0041] In one embodiment, the second attachment portion 68
defines a second seat 72 for the continuous adjustment of
the longitudinal position of the registration arm 64
along the cross-member 8.

[0042] Preferably, the second attachment portion 68
comprises a second pair of skids 76 able to guide the
longitudinal translation of the registration arm 64 along
the bbdy 24 of the cross-member 8. For example the second
skids 76 are positioned on second curved edges 80, on the
side opposite the longitudinal rib 25.

[0043] The registration arm 64 comprises a second base 84
counter-shaped to the second attachment portion 68 so as
to slide longitudinally on the second attachment portion
68.

[0044] The second base 84 comprises a second pair of tail-
pieces 88 counter-shaped to the second pair of skids 76
S0 as to enable the longitudinal sliding of the
registration arm along the cross-member 8 and prevent a
transversal movement of the arm 64, perpendicular to said
cross-member 8.

[0045] Preferably, the second base 84 comprises at least

one attachment pin 48 with a head 56 and an attachment
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nut 52. The head 56 is suitable for inserting inside the

second seat 72 according to a first angular orientation

(figure 7) and is able to block itself inside said seat
712 according to a second angular orientation rotated in
relation to the first orientation.

[0046) In other words, the head 56 is insertable in the
second seat 32 according to a first angular orientation
and can be rotated, acting on the nut 52, so as to block
itself inside the secona seat 32 against the second
curved edges 80.

[DO47]Advantageously, the support rod 100 is also attached
to the cross-member 8 by means of an ‘anchoring clamp 110
counter-shaped to the first attachment portion 28 so as
| to be able to slide longitudinally on the first
attachment portion 28, for example in the case of
adjustment of the point of attachment of the cross-member
8 or of the registration arm itself to the pylon or post
160. For example, the support rod 100 is hinged to the
clamp 110 by méans of a transversal pin 101. For example,
said anchoring clamp 110 has the same sliding and
blocking means as the cross-member 8 previously described
for the bases 40 aﬁd 84 of the electric cable support 20;
420; 620 of the registration arm 64.

[0048] It should be noted that, in one advantageous

embodiment illustrated in figures 8 and 9, the support

80
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rod 100 is of variable length, for example, telescopic.
[0049] In an embodiment illustrated in figures 1-7 and

relative for example to a cantilever for traditional 3 Kv

railway lines, the electric cable support 20 for the

track wire comprises a first insulator 201 which extends
from the base 40 of the support. At the top of the
insulator 201 a jointed suspension clamp is attached for
attachment of the track wire.

HDSO]Advantageously, again in the case of the cross arm
for 3KV cables, the registration arm 64 is composed of a
second insulator 64-’.

{0051] Preferably, the insulators 201, 64’ are each made in
one piece. According to one embodiment, the insulators
are made by moulding and comprise é fibreglass core
cladded with an insulating portion in rubber and
aluminium terminals.

[0052] In the case of high speed railway lines, for example
25 KV, electric insulation is provided between the
Support pylon 16 and the cantilever 400 instead of
between the electricity cables and the cross-member 8.
[0053] In particular, a first insulator 430 is placed
betwen the pylon 16 and the support rod 100, while a
second insulator 440 is placed between the pylon and the
cross-member 8. Said first and second insulators 430, 440

are coaxial to the support rod 100 and to the cross-

gA
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member 8 respectively and are attached to the pylon by
means of respective jointed attachments 12, able to
permit oscillation on horizontal planes.

[0054]) The positioning of the insulators in line with the
cross-member and the support rod, neaf the pylon, rather
than on the electric cable support and on the
registration arm, makes it possible to prevent dangerous
momentum on the cross-member caused by the radial loads
of the insulators. In the case of 25 KV cables in fact,
the insulators are considerably longer and heavier than
the tréditional 3 KV cables.

[0055] In an embodiment relative to trolley lines shown in
figures 12-15, the cantilever 600 differs from the
cantilevers described above in that at least one electric
cable support 620 is positioned along the cross-member 8,
comprising an attachment base 40 to the lower profiled
side 28 of the cross-member 8, and a clamp 621 attached
to said base 40 and bearing a transversal support cable
622 bearing the electric power supply cable 3. Said
support cable 622 is made in an insulating material.

{0056] The cross-member 8 is supported by at least one
support rod 100 attached on one side to the post 160 and
on the other to the cross-member 8, near the electric
cable support 620.

[0057} The section of the cross-member 8, method of sliding

B2
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and attaching the support 420 and the anchoring clamp 110
to the cross-member of the support rod 100 are the same
as those described above. |

[0058] In one embodiment, the support rod 100 is made in an
insulating material too.

f0059] In addition, between the post 160 and the cross-
member 8 a fufther insulator 630 is inserted.

[0060] 1t ‘should be noted, that in all the embodiments
described, the geometry of the cantilever is always of
the triangle rectangle triangular type, that is, - it is
formed of a horizontal cross-member, ‘bearing the
supports for the power supply. cables, and of at least
one inclined support rod. This. geometrical feature 1is
particularly advantageous in that it enables adjustment
of the position of the track wire and of the contact wire
merely by shifting the relative support along the cross
member. The latter, on the contrary, like the support
rod, remains in the same position,

[0061] Preferably, the cantilever 4 is made of aluminium or
aluminium alloy. |

[0062] As may be appreciated from the above, the cantilever
according to the invention makes it possible to overcome
the drawbacks mentioned of in relation to the prior art.
[0063] In fact, the positioning of the electric cable

supports is always correct and fast, in that it requires

8%
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only the loosening of the bolts"or screws before
positioning correctly, making the supports slide along
the respective skids.

[0064] In addition, due to the shaped coupling with the
respective attachment portions of the cantilever, the
cable supports are always correctly orientated angularly
in relation to the cross-member; in other words the

fitter does not have to worry about the angular

orientation of the Supports as happens in the solutions

of the prior art having cross-members of a circular
section.

[0065] The shaped coupling comprising curved edges in fact
forms an undercut and also makes it possible to slide the
support withoﬁt having to support it on the cantilever.
This makes assembly of the cantilever and adjustment of
the supports faster and safer.

[0066] In addition, the cantilever of the present invention
can be pre-assembled inasmuch as lighter than the cross
arms of the prior art: in fact it is made of aluminium.
[0067]Advantageously, the «cantilever of the present
invention comprises a smaller number of parts than the
cantilevers of the prior art: in fact the support arm for
the registration rod, used in the cantilevers of the
prior art, is replaced directly by the insulator.

[0068] In other words, unlike the solutions of the prior

BY



WO 2010/136955 PCT/IB2010/052296

14

art, it does not envisage the use of an additional
support 'arm for the rod; such support function is
performed instead by the second electric insulator.
[0069]Advantageously, the insulators are made in a single
moulded piece and are much lighter in that they have a
fibreglass core and aluminium terminals,
[0070]Advantageously, in one embodiment the insulators of
the présent invention are positioned downstream:  of the
Support pylon: this way . servicing operations are
simplified.

(0071} The ‘U’ shaped profile of the body of the cross-
member is able to resist considerable mechanical loads
(both for high speed 1lines with few curves, and for
peripheral, more sinuous lines):  in fact the closed
profile is more resistant.

{0072] A person skilled in the art may make numerous
modifications and adjustments to the cross arms described
above so as  to satisfy contingent and specific
requirements while remaining within the sphere of
protection.of the invention as defined by the following

claims.
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CLAIMS -
1. Cantilever (4) for supporting live cables of railwéy
lines, trolley and subway lines, comprising
- 4 cross-member (8) fitted with means of connection to
an associable support structure (16),
- at least a first electric cable support (20) joined to
the cross-member (8) and able to support a first 1live
electric cable, electrically insulating it from said
cross-member (8)
characterised by the fact that
- the cross-member (8) comprises a body (24) having a
mainly longitudinal extension (X-X) and at least a first
attachment portion (28) fitted with a shaped profile able
. to form an anti-rotation shaped coupling with said first
electric cable support (20), the first attachment portion
(28) defining a first seat (32} for the continuous
adjustment of the longitudinal position of the electric
insulator (20) along the cross-member itself.
2. Cantilever (4) according to claim 1, wherein said
shaped profile of the attachment portion (28) is a ‘U’
section.
3. Cantilever (4) according to claim 1 or 2, wherein the
first attachment portion (28) comprises a first pair of
skids (36) able to quide the longitudinal translation of

the first electric cable support (20) along the body (24)
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of the cross-member (8).

4. Cantilever (4) according to any of the previous
claims, wherein the first electric cable support (20)
comprises a first base }40) counter-shaped in relation to

the first attachment portion (28) so as to slide

longitudinalily along the first attachment portion (28).

5. Cantilever (4) according to claim 4, wherein the

first base (40) comprises a first pair of tail-pieces
(44) counter-shaped‘ in relation to the first pair of
skids (36) so as to enable the longitudinal sliding of
the first cable support (20) along the cross-member (8)
and to prevent any transversal movement of the first
cable support (20), perpendicular to the mainly
longitudinal extension (X-X) of the cross—mémber {8).

6. Cantilever {(4) according to claim 4 or 5, wherein the
first base (40) comprises at least one aftachment pin
(48) with a head (56) and an attachment nut {52), the
head (56) being able to be inserted inside the first seat
(32} according to a first orientation and able to block
itself dinside the first seat (32) according to a second
orientation, rotated in relation to the first.

7. Cantilever (4) according to any of the previous
claims, comprising at least one registration rod (60)
able to support a second live electric cable and a

registration arm, which connect said registration rod to

8%
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the cross-member.

8. Cantilever (4) according to claim 6 or 7, wherein

the body (24) of the cross-member (8) comprises a second
attachment portion (68) fitted with a ‘U’ section able to
form a shaped coupling with the registration arm (64),
the second attachment portion (68} forming a second seat
(72) for the continuous adjustment - of the longitudinal
position of the registration arm (64) along the cross-
member itself (8).

S. Cantilever (4) according to claim 8, wherein the
second attachment portion (68) comprises a second pair
of skids (76) able to guide the translation of the
registration arm (64) along the body (24) of the cross-
member (8),

10. Cantilever (4) according to claim 9, wherein the
registration arm (64) comprises a second base (84)
counter-shaped in relation to the second attachment
portion (68) so as to slide longitudinally along the
second attachment portion (68).

11. Cantilever (4) according to claim 10, whérein the
second base (84) comprises a second pair of tail-pieces
(88) counter-shaped in relation to the second pair of
skids ({76) so as to enable the longitudinal sliding of
thé registration arm (64) along the cross-member (8)_and

to prevent any transversal movement of the registration

g8
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arm {64), perpendicularly to said cross-member (8).

12. Cantilever (4) according to claim 10 or 11, wherein
‘the second base (84) comprises at least one attachment
pin (48) with a head {56) and an attachment nut (52), the
head (56) being able to be inserted inside the second
seat (72} according to a first orientation and able to
block itself inside the second seat (72) according to a
second orientation, rotated in relation to the first
orientation..

13. Cantilever (4) according to any of the previous
claims, comprising at least one support rod (100) of the
cross-member (8) having one side attached to the post
(160) and the other attached to the cross-member, near to
the free end of the cross-member. |

14. Cantilever (4) according to any of the previous
claims, wherein the first electric cable support (20)
comprises a insulator element.

15. Cantilever (4) according to any of the previous
claims, wherein the registration arm is realized with a
second insulator element.

16. Cantilever (4) according to claim 15, wherein at
least a registration rod (60) is attached to the cross-
member (8) by means of said second insulator (64) which
support the registration rod (60) connecting it directly

to the cross-member (8) and electrical insulating it from
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the cross-member (8).
17. Cantilever (4) according to claim 15 or 16, wherein
the second insulatpr (64), on the side opposite the
second base (84), comprises a pivot (65) at which the
registration rod (60) is supported.
18. Cantilever (4) according to claims 14-17, wherein
said insulators {20, 64) are each made in one pilece.
19, Cantilever (4) according to any of the previous
claims, wherein said insulators ({20, 64) are made by
moulding and comprise a fibreglass core covered in an
insulating portion in rubber.
20. Cantilever (4) according to any of claims 1-14,
wherein at least an insulating element is located between
the cross-member (8) and the suppbrt structure. |
21. Cantilever (4) according to any of the previous

claims, wherein said cantilever (4) is made in aluminium.
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[ Cuadro No. IV Carencia de unidad de la invencion

B Cuadro No. v Declaracién razonada de acuerdo con el Articulo 35(2) con respecto a la novedad, actividad
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OPINION ESCRITA DE LA
_AUTQRIDAD ENCARGADA No. de Solicktud Interymcionsl
DE BUSQUEDA INTERNACIONAL PCT/B2010/052296

Cuadro No. | Bases de la opinién

1. Con respecto al idioma, este reporte se basa en
X la solicitud internacional en el idioma en el cual se ha presentado

[J una traduccién de la solicitud internacional . Que esta en el idioma de la traduccion
proporcionada para los propositos de la busqueda internacional {Regias 12.3(a) y 23.1 (b)).

2. [] Esta opinién se ha establecido tomando en cuenta la rectificacion de una autoridad obvia por o
notificada a esta Autoridad de acuerdo con [a Regla 91 (Regla 43bis.1(a))

3. Con respecto a cualquier secuencla de nucledtidos ylo aminodcidos descrita en la solicitud
internacional, y necesario a la invencién reivindicada, esta opinion se ha establecido en las bases de:

a. (medios)

{1 en papel

[ en forma electrénica
b. (tiempo)

[ contenido en la solicitud internacional como se presentd

[ presentado junto con la solicitud internacional en |a forma leible por computadora

L] otorgado de manera subsiguiente a esta Autoridad para los propésitos de busqueda
4. [ ] Ademas, en el caso de que mas de que una version o copia del listado de secuencias y/o tablas que se
relacionan se han presentado u otorgado, las declaraciones requeridas de que la informacian en las copias
subsiguientes o adicionales es idéntica a esto en la solicitud como se presentd o no van mas alla de la

solicitud como se presentd, como es apropiado, se otorgo.

5. Comentarios adicionales;

Cuadro No. V Declaracién razonada de acuerdo con la Regla 43bis.1(a)(i) con respecto a la novedad,
actividad inventiva, y aplicabilidad industrial; citaciones y explicaciones que soportan esta

declaracion

1. DECLARACION
Novedad (N) Si Reivindicaciones 3-6.8-13,15-19,21
No Reivindicaciones 1,2.7,14,20

Actividad Si Reivindicaciones _ _
Inventivo (Pl) No Reivindicaciones 1-21
Aplicabilidad Si Reivindicaciones 1-21
Industrial (Al) No Reivindicaciones _

2. CITACIONES Y EXPLICACIONES

ver hoja separada

Forma PCT/1SA/237 {Hoja 2} (Abril de 2007)



OPINION ESCRITA DE LA

AUTQR]DAD ENCARGADA No.de Solictud Inkernacional
DE BUSQUEDA INTERNACIONAL PCT/B2010/052296
HOJA SEPARADA

Con referencia al Punto V

Declaraciéon razonada con respecto a la novedad, actividad inventiva o
aplicabilidad industrial; citas y explicaciones que soportan esta declaracién

Se hace referencia a los siguientes documentos;
D1 HR 20 020 348 A2 (ANTUN MI I [FR]) 31 de Diciembre de 2002 (2002-12-31)

D2 JP 2008 201346 A (NIPPON DENSETSU KOGYO CO LTD; NIPPON KASEN KOGYOQ
KK) 04 de Septiembre de 2008 (2008-09-04)

D3 FR 2 812 773 A (HENNEQUIN BERNARD [FR]) 08 de Febrero de 2002 (2002-02-
08) '

D4 P 54 118006 A (JAPAN NATIONAL RAILWAY; NITSUPATSU SEIMITSU
KOUGIYOU K; HITACHI CABLE;)} 13 de Septiembre de 1979 (1979-09-13)

1. La presente solicitud no cumple con los criterios del Articulo 33(2) del PCT,
debido a que no es nueva la materia de la reivindicacion 1.

1.1 D1 describe una ménsula para soportar cables electrizados de lineas de
ferrocarril, lineas de trolebus y de metro, que comprende un miembro transversal
(1) adaptado con medios de conexién a una estructura de soporte asociabte, al
menos un primer soporte (2) de cable eléctrico unido al miembro transversal (1) y
capaz de soportar un primer cable eléctrico electrizado, aislandolo eléctricamente
dei miembro transversal (1) caracterizado por el hecho que el miembro transversa!
(1) comprende un cuerpo que tiene una extensién principalmente longitudinal y al
menos una primera porcion de unién adaptada con un perfil formado capaz de
formar un acoplamiento en forma de antirotacidn con el primer soporte (2) de cable
eléctrico, la primera porcién de unién que define un primer asiento para el ajuste
continuo de la posicién longitudinal del aislante eléctrico (2) a lo largo del miembro
transversal (1) mismo (ver también figuras 1 y 2).

Forma PCT/ISA/237 {Hoja Separada) {Hojal) (EPO-Abril de 2005)
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AUTQRIDAD ENCARGADA Mo de Sclicitd Erneornacionsl
DE BUSQUEDA INTERNACIONAL PCT/IB2010/052296
HOJA SEPARADA

1.2 D2 describe una ménsula (4) para soportar cables electrizado de lineas de
ferrocarril, lineas de trolebis y de metro, que comprende un miembro transversal
(109) adaptado con medios de conexién (106) a una estructura de soporte
asociable (10), al menos un primer soporte (126) de cable eléctrico unido al
miembro transversal (109) y capaz de soportar un primer cable eléctrico
electrizado, aislandolo eléctricamente del miembro transversal (109) caracterizado
por el hecho que el miembro transversal (109) comprende un cuerpo que tiene una
extensién principalmente longitudinat y al menos una primera porcién de unién
adaptada con un perfil formado o capaz de formar un acoplamiento de forma de
antirotacion (123) con el primer soporte (126) de cable eléctrico, la primera porcidn
de unién que define un asiento para el ajuste continuo de la posicion longitudinal
del aislante eléctrico (125) a lo largo del miembro transversal {(109) mismo (ver
también figura 1).

2. Las reivindicaciones dependientes 2-21 no parecen contener ninguna
caracteristica que, en combinacién con las caracteristicas de cualquier
reivindicacion a la cual se refiere, cumplen con los requisitos del PCT con respecto a
la novedad (reivindicaciones 2,7,14,20) o actividad inventiva (reivindicaciones 3-
6,8-13,15-19,21), ver D1-D4,

3. De acuerdo a los requisitos de la Regla 11.13(m) del PCT, la misma
caracteristica se debe denotar por el mismo signo de referencia a todo lo largo de la
solicitud. Este requisito no se satisface en vista del uso de! signo de referencia 20
puesto que este se usa en la descripcion y las reivindicaciones para definir un
"soporte de cable eléctrico” y un “aislante eléctrico”.

Forma PCT/ISA/237 (Hoja Separada) (Hoja2) (EPO-Abril de 2005}
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INTERNACIONAL DE PATENTABILIDAD PCT/IB2010/052296

Cuadro No. | Bases del reporte

1. Con respecto al idioma, este reporte se basa en
(X la solicitud internacional en el idioma en el cual se ha presentado
{1 una traduccion de la solicitud internacional en, que es el idioma de una fraduccién otorgada
para los propdsitos de: :
[J busqueda internacional (de acuerdo con las Reglas 12.3 y 23.1(h))
[J publicacién de la solicitud internacional (de acuerdo con |a Regia 12.4)
[J examen preliminar internacional (de acuerdo con las reglas 55.2 y/o 55.3).

2. Con respecto a los elementos* de la solicitud internacional este reporte se basa en (las hojas de reemplazo
que se han otorgado a la Oficina receptora en respuesta a una invitacién bajo el Articulo 14 se refieren en

este reporte como “presentadas originalmente” ¥ No se anexan a este reporte puesto que no contienen
enmiendas):

Descripcion, paginas

1-14 como se presentd originalmente
Reivindicaciones, Nimeros

1-20 presentada con la carta del 03-05-2011
Dibujos, Hojas

1-111 comgo se presentd originalmente

O un listado de secuencias y/o cualquier tabla(s) que se relaciona — ver cuadro Suplementario que
se Refiere al Listado de Secuencias

3. & Las enmiendas han dado por resultado la cancelacion de:

la descripcién, paginas

las reivindicaciones, Numeros 21

[J los dibujos, hojas/figuras

(] el listado de secuencias (especificar):

O cualquier tabla(s) que se relaciona(n) al listado de secuencias {especificar):

X

4, O Este reporte se ha establecido como si (alguna de) las enmiendas no se hayan hecho,
puesto que se han considerado que van mas alla de la descripcidn como se presentd como se indica
en el Cuadro Complementario (Regla 70.2 (c)):

{a descripcidn, paginas

las reivindicaciones, Nameros _

los dibujos, hojasfiguras

el istado de secuencias (especificar);

|

5. N Esta opinién se ha establecido tomando en cuenta la rectificacion de un error obvio
autorizado por o notificado por esta Autoridad de acuerde con la Regla 91 (Regla 70.2 (g)).

6. ] Reporte de blsqueda internacional complementario de la(s) Autoridad(es) se ha recibido y
tomado en cuenta en la redaccién de este reporte (Regia 45bis.8(b) y (c)

Forma PCT/IPEA/409 Hoja 2 (Julio de 2010)
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INTERNACIONAL DE PATENTABILIDAD PCT/IB2010/052296

Cuadro No. V Declaracién razonada de acuerdo
actividad inventiva, y aplicabilidad industrial; citaciones y

declaracién.

1. DECLARACION

Novedad (N)

Actividad
Inventivo (Pl)

Aplicabilidad
Industrial (Al

2. Citas y explicaciones (Regla 70.7):

ver hoja separada

con el Articulo 35(2) con respecto a la novedad,
explicaciones que soportan esta

Si Reivindicaciones 1-20
No Reivindicaciones

Si Reivindicaciones 1-20
No Reivindicaciones

Si Reivindicacionas 1-2
No Reivindicaciones

Forma PCT/IPEA/409 Hoja 3 (Julio de 2010)
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INTERNACIONAL DE PATENTABILIDAD PCT/1B2010/052296

HOJA SEPARADA

Con_referencia al Punto V
Declaracién razonada con respecto a la novedad, actividad inventiva o

aplicabilidad industrial; citas y explicaciones que soportan esta declaracion.

Se hace referencia a los siguientes documentos;

D1 HR 20 020 348 A2 (ANTUN MII [FR]) 31 de Diciembre de 2002 (2002-12-31)

D2 JP 2008 201346 A (NIPPON DENSETSU KOGYO CO LTD; NIPPON KASEN KOGYO
KK) 04 de Septiembre de 2008 (2008-09-04)

D3 FR 2 812 773 A (HENNEQUIN BERNARD [FR]) 08 de Febrero de 2002 (2002-02-
08)

D4 3P 54 118006 A (JAPAN NATIONAL RAILWAY; NITSUPATSU SEIMITSU
KOUGIYOU K; HITACHI CABLE;) 13 de Septiembre de 1979 (1979-09-13)

1. D1 se considera como que es la técnica anterior mas cercana a la materia de la
reivindicacion 1, y describe una ménsula para soportar cables electrizados de lineas
de ferrocarril, lineas de trolebus y de metro, que comprende un miembro
transversal (1) adaptado con medios de conexidn a una estructura de soporte
asociable, al menos un primer soporte (2) de cable eléctrico unido al miembro
transversal (1) y capaz de soportar un primer cable eléctrico electrizado, aistandolo
eléctricamente del miembro transversal (1) caracterizada por el hecho que el

miembro transversal (1) comprende un cuerpo que tiene una

extension principalmente longitudinal y al menos un primer punto de unidn
adaptado con un perfil formado capaz de formar un acoplamiento en forma de
antirotacion con el primer soporte (2) de cable eléctrico, la primera porcion de
union que define un primer asiento para el ajuste continuc de la posicion
longitudinal del aislante eléctrico (2) a to largo del miembro transversal {1) mismo
(ver también figuras 1y 2).

Forma PCT/Hoja Separada/409 (Hojal) (EPO-abril de 2005)
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REPORTE PRELIMINAR N Solicid riernacionsl

INTERNACIONAL DE PATENTABILIDAD PCT/1B2010/052296

HOJA SEPARADA

1.1 Por lo tanto la materia de la reivindicacién 1 difiere de esta ménsula conocida
ya que el miembro transversal se coloca horizontalmente y se conecta directamente
al soporte vertical y por lo tanto es nueva (Articulo 33(2) del PCT).

1.2 Ei problema que se va a solucionar por la presente invencién se puede

considerar como el de regular la posicién del alambre de soporte por arriba de la
pista de una manera ficil.

1.3 La solucién a este problema propuesta en la reivindicacién 1 de Ia presente
solicitud se considera como que comprende una actividad inventiva (Articulo 33(3)
del PCT) por las siguientes razones: Teniendo un soporte deslizable a lo largo de
una barra horizontalmente colocada se puede regular facilmente la posicién del
alambre de soporte, contrario a las ensefianzas de D1 (o D2). Esta solucién no es
obvia ni se sugiere en la técnica anterior.

2. las reivindicaciones 2-20 son dependientes de la reivindicaciéon 1 y como tales
también cumplen con los requisitos del PCT con respectc a la novedad y actividad
inventiva,

3. De acuerdo a los requisitos de la Regia 11.13(m) del PCT, la misma
caracteristica debe ser denotada por el mismo signo de referencia a todo lo largo de
la solicitud. No se cumple este requisito en vista del uso del signo 20 de referencia
puesto que este se usa en la descripcidn y en las reivindicaciones para definir un
soporte de cable eléctrico (en la descripcién y en las reivindicaciones 1,3-5) y un
aislante (en las reivindicaciones 17,18).

Forma PCT/Hoja Separada/409 (Hoja 2) (EPO-abril de 2005)
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REIVINDICACIONES

1. Ménsula para apoyar cables electrizados de
lineas de ferrocarril, lineas de trolebis y de metro, que
comprende

- un miembro transversal horizontal adaptado con
medios de conexién a un pilén o poéte vertical asociable vy
que soporta todos los soportes de cable eléctrico de la
ménsula,

- al menos una varilla de soporte inclinada del
miembro transversal que tiene un lado unido al pildén o poste
y el otro unido al miembrc transversal, cerca del extremo
libre del miembro transversal;

- al menos un primer soporte de cable eléctrico
unido al miembro transversal y capaz de soportar un primer
cable eléctrico electrizado, aisléndolo eléctricamente del
miembro transversal,
caracterizada porque

- el miembro transversal comprende un cuerpo que
tiene una extensién principalmente longitudinal (X-X) y al
menos una primera porcién de unién adaptada con un perfil
formado capaz de formar un acoplamiento en forma de anti-
rotacién con el primer sopcrte de cable eléctrico, la primera
porcidén de unién que define un primer asiento para el ajuste

continuc de la posicién longitudinal del soporte de cable

WO
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eléctrico a lo largo del miembro transversal mismo.

2. Ménsula de conformidad con la reivindicacién 1,
caracterizada porque el perfil formadc de la porcidén de unién
€s una seccidn en “U”.

3. Ménsula de conformidad con la reivindicacién 1 o
2, caracterizada porque la primera porcién de unidn comprende
un primer par de patines capaces de guiar el traslado
longitudinal del primer soporte de cable eléctrico a lo largo
del cuerpo del miembro transversal.

4. Ménsula de conformidad con cualquiera de las
reivindicaciones antericres, caracterizada porque el primer
soporte de cable eléctrico comprende wuna primera base
contraformada con relacién a la primera porcién de unién para
deslizarse longitudinalmente a lo largo de la primera porcién
de uniédn.

5. Ménsula de conformidad con la reivindicacién 4,
caracterizada porque la primera base comprende un primer par
de pilezas de cola contraformadas con relacién al primer par
de patines para permitir el deslizamiento longitudinal del
primer soporte de cable a lo largo del miembro transversal y
para impedir cualquier movimiento transversal del primer
soporte de cable, perpendicular a la extensidén principalmente
longitudinal del miembro transversal.

6. Ménsula de conformidad con la reivindicacién 4 o

5, caracterizada porgque la primera base comprende al menos

n\
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una espiga de unién con una cabeza y una tuerca de unidn, la
cabeza que es capaz de ser insertada dentro del primer
asiento de acuerdo a una primera orientacién y capaz de
bloquearse por si misma dentro del primer asiento de acuerdo
a la segunda orientacién, girada con relacién a la primera.

7. Ménsula de conformidad con cualquiera de 1las
reivindicaciones anteriores, caracterizada porque comprende
al menos una varilla de alineacién capaz de soportar un
segundo cable eléctrico electrizado y un brazo de alineacién,
gue conecta la varilla de alineacién al miembro transversal.

8. Ménsula de conformidad con la reivindicacién 6 o
7, caracterizada porque el cuerpo del miembro transversal
comprende una segunda porcién de unién adaptada con una
seccidén en “U” capaz de formar un acoplamiento formado con el
brazo de alineacidn, la segunda porcién de unién que forma un
segundo asiento para el ajuste continuo de la posicién
longitudinal del brazo de alineacién a lo largo del miembro
transversal mismo.

9. Ménsula de conformidad con la reivindicacién 8,
caracterizada porque la segunda porcién de unién comprende un
segundo par de patines capaces de guiar el traslado del brazo
de alineacidn a lo largo del cuerpo del miembro transversal.

10. Ménsula de conformidad con la reivindicacién 9,
caracterizada porque el brazo de alineacién comprende una

segunda base contraformada con relacién a la segunda porcién
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de unidén para deslizarse longitudinalmente a lo largo de 1la
segunda porcidén de unién.

11. Ménsula de conformidad con la reivindicacién
10, caracterizada porque la segunda base comprende un segundo
par de piezas de ccla contraformadas con relacién al segundo
par de patines para permitir el deslizamiento longitudinal
del brazo de alineacién a lo largo del miembro transversal y
para impedir cualquier movimiento transversal del brazo de
alineacidn, perpendicularmente al miembro transversal.

12. Ménsula de conformidad con la reivindicacién 10
u 11, caracterizada porque la segunda base comprende al menos
una espiga de unién con una cabeza y una tuerca de unién, la
cabeza que es capaz de ser insertada dentro del segundo
asiento de acuerdo a una primera orientacién y capaz de
bloquearse por si misma dentro del segundo asiento de acuerdo
a una segunda orientacién, girada con relacién a la primera
orientacién.

13. Ménsula de conformidad con cualgquiera de las
reivindicaciones anteriores, caracterizada porque el primer
soporte de cable eléctrico comprende un elemento aislante.

14. Ménsula de conformidad con cualgquiera de las
reivindicaciones anteriores, caracterizada porque el brazo de
alineacién se realiza con un segundo elemento aislante.

15. Ménsula de conformidad con la reivindicaciébn

14, caracterizada porgue al menos una varilla de alineacién

1\
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se une al miembro transversal por medio del segundo aislante
que soporta la varilla de alineacién conectandola
directamente al miembro transversal \% aislandola
eléctricamente del miembro transversal.

l6. Ménsula de conformidad con las reivindicaciones
14 o 15, caracterizada porque el segundo aislante, en el lado
opuesto de la segunda base, comprende un pivote en el cual
estd soportado la varilla de alineacién.

17. Ménsula de conformidad con las reivindicaciones
13-16, caracterizada porque los aislantes se hacen cada uno
en una pieza.

18. Ménsula de conformidad con cualquiera de las
reivindicaciones anteriores, caracterizada porque los
aislantes se hacen por mcldeo y comprenden un nucleo de fibra
de vidrio en una porcién aislante en caucho.

19. Ménsula de conformidad con cualquiera de las
reivindicaciones 1-13, <caracterizada porque al menos un
elemento aislante esta localizado entre el miembro
transversal y la estructura de soporte.

20. Ménsula de conformidad con cualquiera de las
reivindicaciones antericres, caracterizada porque la ménsula

se hace en aluminio.
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Novelty (M) Yeas:
MNO;
nventive step (1S) Yes:
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
{(SEPARATE SHEET) B PCT/IB2010/0522986

Re ltem V

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

Reference is made to the following documents:

D1

D2

D3

D4

1.1

1.2

1.3

HR 20 020 348 A2 (ANTUN Mt [HR]) 31 December 2002 (2002-12-31)

JP 2008 201346 A (NIPPON DENSETSU KOGYO CO LTD; NIPPON
KASEN KOGYQ KK) 4 September 2008 {2008-09-04)

FR 2812 773 A (HENNEQUIN BERNARD [FR]) 8 February 2002
(2002-02-08)

JP 54 118006 A (JAPAN NATIONAL RAILWAY; NITSUPATSU
SEIMITSU KOUGIYOU K; HITACHI CABLE;} 13 September 1979
(1979-09-13)

D1 is regarded as being the prior art closest to the subject-matier of claim 1,
and discloses a cantilever for supporting live cables of railway lines, trolley
and subway lines, comprising a cross-member (1) fitted with means of
connection to an associable support structure, ai least a first electric cable
support () joined to the cross-member (1) and able to support a first live
electric cable, electrically insulating it from said cross-member (1)
characterised by the fact that the cross-member (1) comprises a body having
a mainly longitudinal extension and at least a first attachment portion fitted
with a shaped profile able to form an anti-rotation shaped coupling with said
first electric cable support (2), the first attachment portion defining a first seat
for the continuous adjustment of the longitudinal position of the electric
insulator (2) along the cross-member (1} itself (see also figures 1 and 2).

The subject-matter of claim 1 therefore differs from this known cantilever in
that the cross-member is positioned horizontally and directly connected to the
vertical support and is therefore new (Article 33(2) PCT).

The problem to be solved by the present invention may be regarded as how (o
regulate the position of the supporting wire above the track in an easy way.

The solution to this problem proposed in claim 1 of the present application is
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: Having a support sfidable along a horizontally positioned bar makes

Form PCT/Separate Sheel’408 {Shaet 1) {EPO-Aprit 2005)
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INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) PCT/IB2010/052296

regulating the position of the supporting wire very easy, contrary to the

teachings of D1 (or D2). This solution is not obvious nor hinted at in the prior
art.

2 Claims 2-20 are dependent on claim 1 and as such also meet the
requirements of the PCT with respect to novelty and inventive step.

3 According to the requirements of Rule 11.13{m) PCT the same feature shall
be denoted by the same reference sign throughout the application. This
requirement is not met in view of the use of reference sign 20 as this is used
in the description and in claims to define an electric cable support {in the
description and in claims 1,3-5) and an insulator {in claims 17,1 8).

Form PCT/ Separate Shaal/400 (Sheet 2 (EPOD-Apri 2005)
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CLAIMS {clean copy}

b

1. Cantilever (4) for Supporting live cables of railway
lines, trolley ang subway lines, comprising

= a2 horizonta] cross-member (8) fitted with means of

L

Connection to an agsociable vertiecal Pylon or post (16;
18y, ang bearing all the else Tic cable supports of the

- &b least one inclined Fupport rod {100} of the croga-

il

Iy
i

var,

mender (3) having cone side 2ttached to the prlon or pest

0) and the ather attached to the tross-member, near to

o~

o

w1
the Iree end of the Cross-menber;
T 8t least a first electrie cabie suppert {(20) Joined to

the crossemasmber {€} and abls to support a fFirsih

glectric cable, electrically insulatirg it frem said

12 crozg-manber {83
characterised by the fact that
‘ ~ the cross-membor {2)] comprises a body {24) having a

et

mainly lengitudinal extension (X-X) and at least a firstg
artachment portion {23 fitted With a shapved profile able
® te fom an anti~rotacian shzped coupling with said first

cisctric cabls support (20}, the first atfachment porvion

adjustment «f the longitudinal pesicion of the slecbric
cable support (20) along the cross-member itself.

tileve i4) woorting to glaim 1, whersin 2ai.d

g
n
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"3
&
o
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T

a3

shaped profils of the attachment pertion (28} is gz ‘y’

{n

sectlion,

3. Cantilever {4) according to elaim 1 or 2, wherein the
first attachment bortion {28) comprises a first pair of
skids {38) able to guide the longitudinal translation of
the Ffirst electric cable support (20) along the body (24)
°f the cross-member (8).

4, Cantilever (4 acecording to any of the orevicus
claims, wherein the first electric cable support ({20}
corprises a first base (&0 ¢cunter~shaved in relation Lo
the first attachmenc portion (28} s0 as to slide
iengitudinally aleng the first attachment vortion (28},
5. Cantilever (4} according to claim 4, wherein ¢the
first bege (40) comprizes =& first pair of tail-pieces
{44) counter-shaped in relation to the first pair of
skids (36) so as to enakle the longitudinal sliding of
the firsc cable stpport (20) zalong the cross-member (8}
and to prevant any Lransversal movement of the Zirst
cable support {20}, persendicular to  the mainly
loncitudinal extension {X£-¥) of rhe Crosz-mamber (8).

&. Cantilever (4) accerding %o ¢laim 4 or 3, wherein the
first base (40} comprises atc ileast one attachment pin
(48) with a head (56) and zn attachment rut {52}, the
Read (56) being able to be inserted inside the first seat:

(32} according to & fi-st orientation and able to b-ock
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itself inside the Ffirst seat {22) accerding to a saceond
orientation, rotated in relaticon to ths first.

7. Cantilever {4) according to =zny of the previous
<laims, comprising ac lsast one registration zod (60)
able to SUpoort a second live electric sable and a
registration arm, which connect said registration red to
the cress-member,

8. Cantilever (4) éccording to claim 8 or 7, wherein

the beody {24) of the cross-member (8) comprises a second
attachment portion (68) fitted with a ‘U’ section able to
form a shaped coupling with the reqistratien arm (54,
the second attachment portion (e8) forming a second seart
(72) for the continuous adjustment of che longitudinal
bositicen of the registration arm (64} along the cross-
member itself (8).

2. Cantilever (4} accoxding teo claim 8, wherein the
sgcend avtachment porvion (68) comprises a szcond pair
of skids {76) zble to guide the translation of the

registration arm {64} along *he body (24} of the croszs-—

10, Cantilever (4) according to claim 9, wherein the
registration arm (64) comprises a second base  (84)
countex-snaped in  ralatiorn to the second  attachment
pertion {(63) so as to alige longitudirally along thse

second auntachment ortion (65).
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11, Caagilever (4 according to claim 10, wherein the
Second base (84) comprises a second pair of tail-pieces
(88} counter-shaped in rslation te tae second pair of

skids (78) s0 as to enabla the longitudinal sliding of

A

the registration zrm {¢4) zlong the cross-member {8) and

te prevent aay transversal movemenc of the registration
’ Arm (04}, perpendicular ¥ Lo said cross-member (81.

12, Cantilever (&) accoraing to claim 10 or 11, wherein

the sscond base (8d) comprises at least cne attachmant

10 pin (48) with a head {56) and an attachment mat {52}, the

head (36) being able o he inserted inside the secend

.

seat {7Z2) according te a fi1rst orientation and able to
olock itself inside the secornd seat (72) according to a
second orientation, rotated in relation o the first
15 aorientatien.
13.  Cantilever (4) according to any of the previous
. cleims, wherein the first electric cable support (Z0)
comprises a insulator element.
Cantilever (4} according to any of the previous
2 claims, wherein the registration arm is realized with a
sacond inzulator element.
is, Cantilever (4) accerding to claim 14, wiherein ar
l2ast a registration rod {6J) i3 attached to the Trosg-
rerber (2) by meanz of said second insulator (64) which

[y

3@ regletration rod (60) connscting it directly

—

% support
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TS the cross-member t2) and elactrical insulating it from

16.  Canzilever (4) according to claim 14 or 15, wherein
the sscond insularver {84}, on the side opposite the
secend base  (84), comprises a pivot (65) at which the
registration ryod {60) is supperted,

17.  Cantilever (4) According to claims 13-16, wherein
said Insulators (20, 64) are each made in one piece,

18. Cantilever (4) according to any of the previogs
claims, wherein sasid insulatcrs (20, 64) are made by
moulding and comprise a fibregiass core covered in an
insulzating portion in rubber.

19, Centilever 14) accerding to any of claims 1-13,
wherzin at least an insulating element is locared between
the cress-mamber (8) and the SUpport structure.

20,  Czntilever (4) according to any of the previous

claims, wherein said cantilaver {(4) is made in aluminium,

CLMSPAMD 1B2010052296

‘t
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

De Ta AUTORIDAD DE LA BUSQUEDA INTERNACIONAL

Para: P C T

OPINION ESCRITA DE LA AUTORIDAD
ver forma PCT/ISA/220 ENCARGADA DE BUSQUEDA INTERNACIONAL
(Regla 43bis.1 de PCT)

Fecha de envio: {dia‘'mes/afio)
ver forma PCT/ISA/210 (segunda hoja)

Referencia al expedientc del Solicitante o Mandatario PARA ACCION ADICIONAL
ver forma PCT/ISA/220 Ver Parrafo 2 més adelante
Numero de Solicitud internacional: Fecha de Presentacién Internacional: {dia/mes/afio) Fecha de prioridad (dfa/mes/afio)
PCT/IB2010/052296 25.05. 2010 25.05.2009

Clasificacion Intermacional de Patente (IPC) o tunto la clasificacion intcrnacional como la IPC

INV. B60M 1/20

Solicitante:

SATFERR S.R.L

1. Este reporte contiene las indicaciones que estan relacionadas con los siguientes puntos:
B Cuadro No. | Buse del reporte

[ Cuadro No. I Prioridad

(] Cuadro No. 1l Ningiin establecimiento del reporte con respecto a la novedad, actividad inventiva, o aplicabilidad
industrial

{] Cuadro No. IV Carencia de unidad de la invencién

[J Cuadro No. V  Declaracion razonada de acuerdo con la Regla 473bis. 1(a)i) con respecto a la novedad, actividad
inventiva o aplicabilidad industrial; las citas y explicaciones que soportan tal declaracién

[0 Cuadro No. VI Ciertos documentos citados
[7] Cuadro No. VIICicrtos defectos en la solicitud internacional
] Cuadro No. VIII 1 Ciertas observaciones ¢n la solicitud intermacional.

2. ACCION ADICIONAL

Si se hace una solicitud para un examen preliminar internacional, esta opinion se considerara que es una opinion escrita
de la Autoridad del Examen Preliminar Internacional (“IPEA™) sin embargo, esto no aplica donde el solicitante elige una
autoridad diferente de esta para ser la IPEA y la IPEA elegida ha notificado a la Oficina Internacional de acuerdo con la
Regla 66.1bis(b) que no se considerardn las opiniones escritas de esta Autoridad Encargada de la Bisqueda Internacional.

Si esta opinidn se considera, como se proporciona anteriormente, que es una opinion escrita de la [PEA, se invita al
solicitante a presentar a la IPEA una contestacion escrita conjuntamente, donde sea apropiado, con enmiendas, antes del
vencimiento de los 3 meses desde #a fecha de envid de 1a forma PCT/ISA/220 o antes del vencimiento de los 22 meses
desde 1a fecha de prioridad, cualquiera que expire posteriormente,

Para vpciones adicionales, ver 1a forma PCT/ISA/220.

3. Para detalles adicionales, ver notas a la Forma PCT/ISA/220.

Nombre y direccion de envio de la [SA: Fecha de terminacién de | Oficial Autorizado

Oficina Europea de Patentes, P.B. 5818 Patentlaan 2 | estu opinién

NL-2280 HV Rijswijk — Paiscs Bajos ver forma Bolder, Arthur

Tel. (+ 31-70) 340-2040 PCTASAZI0

Fax: (+ 31-70) 340-3016 Teléfono No. +31 70 340-3636

Forma PCT/SA/237 (Hoja de Cubierta) (Julio de 2009)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES
PCT

REPORTE DE BUSQUEDA INTERNACIONAL

(Articulo 18 y Reglas 43 y 44 del PCT)

Referencia al expediente del solicitante PARA ACCION ver Forma PCT/ISAS220

0 del mandatario ADICIONAL asl como, en donde aplique e! inciso 5 posterior
E077343-FC

No. de solicitud intermacional Fecha de presentacion internacional (dia/mes/afio) | (Fecha de Prioridad) (La mas cercana) (diz/mes/aflo)
PCT/IB2010/052296 25/05/2010 25/05/2009

Solicitante

SATFERR S.R.L.

Este reporte de busqueda internacional ha sido preparado por esta Autoridad de la Busqueda Internacional y se transmite al
solicitante de conformidad con el Articulo 18, Se transmite una copia a la Oficina Internacional.

Este reporte de bitsqueda internacionat consiste de un total de 3 hojas

X También estd acompaiiado de una copia de cada documento de la técnica anterior citado en este reporte.

1. Bases del reporie
a. Con respecto al idioma, 1a busgueda internacional se ha llevado a cabo en Jas bases de:

(<] 1a solicitud internacional en el idioma en el cual ha sido presentada.

[0  una traduccion de la solicitud internacional » Que estd en el idioma de la traduccién proporcionada para los propésitos de la

bizsqueda internacional (Reglas 12.3(a) y 23.1 (b)).

b. [J Este reporte de busqueda intemacional se ha establecido temando en cuenta la rectificacién de un emor obvio autorizade poro
notificado para esta Autoridad de acverdo con la Regla 91, Regla 43.6 bis(a)
c. [J Con respecta a cualquier secuencia de aminoscidos y/o nucleétidos descrita en la solicited internacional, Ver Cuadro No. 1

2. [0 Ciertas reivindicaciones no se pueden ser el objeto de una biisqueda (ver &i Cuadro 11).
3. [0 Secarece de unidad de Ia invencién (ver Cuadro 11]),

4. Con respecto al titulo,
[ el texto se aprugba tal como lo presentd el solicitante,
esta Autoridad ha establecido que el texto sea como sigue:

3. Con respecto al resumen,
<] el texto se aprueba tal como lo presenté el solicitante.

]  esta Autoridad ha establecido el texto, de acuerdo con la Regla 38.2(b), tal como aparece en el Cuadro 1V, El
solicitante puede, dentro de un mes a partir de la fecha de envio por correo de este reporte de bisqueda internacional, proporcionar
comentarios a esta autoridad.

6. Con respecto a los dibujos
a. la figura de ios dibujos que se va a publicar con el resumen es: La Figura No. 1

& como io sugiri6 el solicitante.

7] seleccionada por esta Autoridad, porque al solicitante le falté sugetir una figura.

O  seleccionada por esta Autoridad, porque esta figura caracteriza mejor la invencion.
b. [] ninguna de las figuras ha sido publicada con el resumen

Forma PCT/1SA/210 (primera hoja) (Julio de 2009)
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REPORTE DE BUSQUEDA INTERNACIONAL No. de Solicitud Internacional
PCT/IB2010/052296

A. CLASIFICACION DEL ASUNTO RELACIONADO
INV.  B60M 1720

ADD.
De acuerdo con |a Clasificacion Intemnacional de Patentes (IPC) o tanto Ia clasificacitn nacional coma In [PC.

B. CAMPGS BUSCADOS

Documentacion minima buscada (sistema de clasificacién seguido por los simbales de clasificacidn)

B60M HO2G

Documentacion buscada diferente de Ia doc tacién minima, al prade que estos do tos se incluyen en los campos buscados.

Base de datos, electronica, consultada durante ta bisqueda internacional (nombre de | base de datos, donde se puede practicas, tdrminos de busqueda usados).
EPO-Internal, WP] Data

C. DOCUMENTOS QUE SE CONSIDERAN PERTINENTES

Categoria® | Citacién del documento, con indicacian, donde es apropiado, de los pazajes pertinentes Pertinente para la reivindicacion No.
X |HR 20020 348 A2 (ANTUN MI I {FR)) 1,2,4,5,
31 de Diciembre de 2002 (2002-12-31) 20
A |figura2 7,13,14
X | JP 2008 201346 A (NIPPON DENSETSU KOGYO CO 1,4,7,14

LTD; NIPPON KASEN KOGYO KK)
04 de Septiembre de 2008 (2008-09-04)
A | * resumen; figuras 1,3 13,15-21

A |FR2 812773 A (HENNEQUIN BERNARD [FR)) 12,4
08 de Febrero de 2002 (2002-02-08)
figuras 1,2

A |JP 54118006 A (JAPAN NATIONAL RAILWAY; 1,24
NITSUPATSU SEIMITSU KOUGIYOU K; HITACHI
CABLE;) 13 de Septiembre de 1979 (1979-09-13)

* resumen; figuras 1,2

D Documentos adicionales se listan en la continuacidn del cundro C. E Los miembros de la familia de patentes se listan en el anexo

* Categoria especial de los documentos citados:
“AY documento que define el estado general de la técnica, quenose  “1™ documento posterior publicado después de la fecha de
considera que ¢s de pertinencia particular presentacién internacional o la fecha de prioridad, y que ro
provoca conflicto con la solicitud, pero se cita para entender el
principio o teoria que trata la invencitn

“EY Documento anterior, pero publicado en o después de lafechade  “X” documento de pertinencia particular; la invencién reivindicada
presentacion internacional no se puede considerar nueva o no sg puede considerar que
comprende un actividad inventiva cuando ¢f documento se toma
solo
B documento que puede crear dudas de la reivindicacion(es) de Y documento de pertinencia particular; la invencion reivindicada
prioridad o gue se cita para establecer la fecha de publicacitn de no se puede considerar que comprende un actividad inventiva
otra citacién u otra razédn especial {como se especifique) cuando el documento se combina con uno o mis de estos

documentos, estas combinaciones son obvias para una persona
experta ¢n Ja técnica
o documento que se refiere a una descripcion oral, uso, exhibicion  “&” documento miembro de Ja familia de patentes
u otro medio
“pr documento publicado antes de la fecha de presentacion
internacional, pero después de la fecha de prioridad reivindicada

Fecha de la actual terminacidén de la busqueda intemnacional Fecha de envio del reporte de bisqueda intemacional

26 de Enero de 2011 03/02/2011

Nombre y direccién de envio de la 1SA/ Funcionario autorizado
Oficina Eurcpea de Patentes, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk B

older, Arthur
Tel. (+31-70) 340-2040
Fax: (+ 31-70) 340-3016

Forma PCT/ISA/211) (segunda hoja) (Abril de 2005)
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REPORTE DE BUSQUEDA INTERNACIONAL

Informacién sobre los mismbros de familia de patentes

Solicitud Internacional No.:

PCT/IB2010/052296

Documento de la patente citado en el Fecha de publicacion
reporte de busqueda

Miembros de 1a familia de patentes | Fecha de publicacién

HR 20020348 AZ 31-12-2602

M R R e e R A e R e e e

NINGUNO
NNGuno
nNNGUNO
o sz ¢ 20-01-1984
P 58019492 B 18-04-1983

Forma PCT/ISA/210 (anexo de familia de patentes) {Abril de 2005)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Aticie 18 and Rules 43 and 44)

Appicant's of agent's Me refgrance FOR FURTHER see Form PCTASAZ20

FOTT34 3 —_FC ACTION as weh 25, whare applicable, liem 3 betow.
imernational apnlicaion NG, Internationat filing date [daymonthiyear) {Eartiest; Priorily Date fday, monthiyear!
TOT/IBIDI0/052296 25/05/2010 25/05/20089

Apnhcant

SATFERR S.R.L.

This insnatonat search repor has deen prspared by this inamationa: Searching Authority and is ransmided fo the applican:
accorging o Adichs 18, A copy is baing wansmitter to the inlemanonal Buraau.
Tres internationat search rapori consists of a 101@i of 3. Shests

W is atsn accompanied by & copy of each prios an dotumernt citad In this 1eport.

Basis of the report
a. Wiih regard 10 ihe language, the intarnational search was carriad out on the basis of;

E’ the international application in the languaga in whigh it was fileg

D a franstation of the intzrmaiionas appication INtg _, which is the fanguage
of & wansialion futmshed for the purposes of international search (Aules 12.3(a) and 23.1(b})

Ly D This international search repori has been sslablished iaking Ints account the rectification of an obvious mistake
authorizad by or noiliiag 1o this Authority under Rule 91 (Rule 43.6bisa)).

2. ;j Certain ciaims were found unsearchable {See Box Na. Hj
5. {] unityof invention s acking (see Box No 1)

4. With regard to the titie,
the tevt iz approved as submiited by the applicant
] the text nas been ssiablished by his Agthoriy 1o raad a5 follows:

5. With regard o the abstract,
the lext is approved as submited by the apglicant

D the text hag heen egiablished. zecording 10 Rule 38.2(k), by this Authority &8 It appears in Box No. W, Th‘a applicant
may. within pne manth rom the dale of maiting of this inernational search report. submil commanis 1o this Authority

6. With regard to the drawings,
a. thehaue of tha drawings (0 be published with the abstract ls Figure No. _1
28 sunpested by he applicant
D as selacied by this Autboriy, nacause tha apphcant taled 10 sugoest a igura
D as setecied by ths Auihority, because this higure betliar characterizes the invenlion
b. || noneof he figures (s to be publishied with the abstiact

C. D Wwith regard fo any nucleotide andfof amine acid sequence disciosed in the infarnational apphication, se2 Sox No. L,

Form POTISAS (Tist shast) (July 2009)
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WRITTEN OPINION OF THE Imernational apolication No.
INTERNATIONAL SEARCHING AUTHORITY PCTAB2010052296

Box No. | Basis of the opinion

L2

E18

[$3]

W th r2gard 1o ine language, this opwnion has bean established on the baste of:
(3 the international apptication in the language It which 1t was fiied

Tl airansiabon of the mtermational application into . which is ihe language of a iranslation turnished for the
purposes of mternationat search (Rutes 12.3(a} and 23.1 (b1,

[0 Thie onirion has been established tzking nto acceunt the rectification of an obvious mistake authorized
by ot norhed 1o this Authonty unger Bule 81 (Rule 43bis 148}

Wiih regard (o any nucleotide andior amino acid sequence disclosed i the mlernationat applicaton, this
opimon has been estatlishes on the basis of a sequence figing filed or furnished:

a (mgans
G onpape
71 in electronic form
3. {ume)
O inthe international application as filed
0 together with the intermational application in elecironic form

(7 subsequently ic this Authorily for the purposes of search

[ i addtion. in the case that mote than one version of Sopy of a sequence listing has been filed or furnished,

the 1equired statemenis that the information in the subsequent of additional copies is identicai 1o that in the
apohcation as filed or does not go heyond the applicaton as filed, as appropriaie, were furnished.

CAdgmonal commaens.

Box No.V  Reasoned sia'ternent under Rule 43bis.1{a)(i} with regard 10 novelty, inventive step of
industrial applicabilily; cilalions and explanations supporting such stalement

n

. Siatement

Novalty (N) Yes: (laims 36, B-13,15-18. 21
No:  Clamms 1.2.7,14. 20

inventive step {15) Yes: Claims
No:  Claims 1-21

ncissinial appiicability (1A} Yes: Claims i21
Na: Claims

C Ciabons and explanations

see separate sheet

torm PUTISA 237 (Api 2007)
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WRITTEN OPINION OF THE International apphcation No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/B2010/052296

Re ltem V

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

Reference is made to the following documents:

B HR 20 020 348 A2 (ANTUN MI 1 [HR]) 31 December 2002 (2002-12-31)

D2 JP 2008 201346 A (NIPPON DENSETSU KOGYO CQO LTD; NIPPON
KASEN KOGYO KK) 4 September 2008 (2008-08-04}

D3 FR 2 812 773 A (HENNEQUIN BERNARD [FR]) 8 February 2002
(2002-02-08)

D4 JP 54 118006 A (JAPAN NATIONAL RAILWAY: NITSUPATSU
SEIMITSU KOUGIYOU K: HITACHI CABLE;) 13 September 1979
(1979-08-13)

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

1.1 1 discloses a cantilever for supporting five cables of railway fines, trolley and
subway fines, comprising a cross-member (1) fitted with means ol connection
to an associable support structure. at least a first eleciric cable support (2)
joined to the cross-member (1) and able to support a first live electric cable.
electrically insulating it from said cross-member (1) characterised by the fact
that the cross-member (1) comprises a body having a mainly longitudinal
extension and at least a first attachment portion fitted with a shaped profile
able 1o form an anti-rotation shaped coupling with said first electric cable
support (2}, the first attachment portion defining a first seat for the continuous
adjustment of the longiludinal position of the electric insulator (2) along the
cross-member (1) itself (see also figures 1 and 2).

1.2 D2 discloses a cantilever (4) for supporiing live cables of railway lines, trolley
and subway lines, comprising a cross-member {109) fitted with means of
connection (106jto an assaciable support structure (10). at least a first glectric
cable support {126} joined to the cross-member {109) and able to support a
first live electric cable. etectrically insulating it from said cross-member (109)
characterised by the fact that the cross-member (109) comprises & body
having a mainly longitudinal extension and at least a first altachment portion
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fitted with a shaped profile able to form an anti-rotation shaped coupling {123)
with said first electric cable support (128}, the first attachment portion defining
a first seat for the continuous adjustment of the longitudinal position of the

slectric insulator {125) along the cross-member (109) itsell (see aiso figure 1).

2 Dependent claims 2-21 do not appear ic contain any features which. in
combination with the features ol any claim to which they refer. meet the
requirements of the PCT in respect of novelty (claims 2,7.14,20} or inveniive
step (claims 3-6.8-13.15-19.21). see D1-D4.

3 According 1o the requirements of Rule 11.13(m) PCT the same feature shall
be denoted by the same relerence sign throughout the application. This
requirement is not met in view of the use of reference sign 20 as this is used
in the description and in the claims to define an "electric cable support” and
an "electric insulator”.

L BESTLAAEYT (Haparale Shed Sheat 71 EPC Apes IOy

\ 3



Possible steps after receipt of the international search report (1SR) and
written opinion of the | nternational Searching Authority (WO-15SA)

General
information

Amending claims
under
Art. 19 PCT

Filing a demand
for inlernational
preliminary
gxamination

Filing informal
comments

End of the
international
phase

Relevant PCT
Rules and mare
information

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an ISR 1t 15 accompanied by the WO-iSA Unlike the
former written opinion of the |PEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to. but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 monihs after the date of mailing of the ISR and the WO-15A the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of WIPQO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
torm PCT/ISA/220 and the corresponding Notes to form PCTHSA220.

in principle. the WC-1SA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary 1o file a demand for
international preliminary examination. |f the applicant nevertheless wishes
10 tile a demand this must be done betore expiry of 3 months after the
date of mailing of the ISR/ WO-1SA or 22 months after priority
date, whichever expires laler (Rule 54bis PCT). Amendments under Art.
24 PCT can be filed with the IPEA as before, normally ai the same time as
filing the demand (Rule 86.1 (b} PCTY.

if a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transtormed
by the 1PEA into an IPRP {international Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn {Ar. 37 PCT).

After receipt of the ISR'WO-ISA the applicant may file informal comments
on the WO-18A directly with the International Bureau of WIPO. These
will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer 10 the next box.

At the end of the international phase the international Bureau of WiPO will
transform the WO-18A or, if a demand was filed. the written opinion of the
[PEA into the IPRP. which will then be transmitted together with possible
informal comments to the designated Offices. The | PRP replaces the former
IPER {international preliminary examination report}.

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT. Rule 44bis PCT, PCT Newsletter
1272003, OJ 1172003, OJ 12/2003
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NTLE MOVABLE BRACKET S w T
,;
! ABSTRACT : PROBLEM TO BE SOLVED: To provide a movable bracket which can sufficiently widely
| sel an insulation area on an electric pole and does not need to handle work as the
high-voltage live wire proximity work,
SOLUTION: The movable bracket {100} is composad of movable pracket mounting metal
fittings (101, 103. 1C5. 102, 104, 108) for mounting the whole of the movable bracket {100)
to the electric pole. a trolley wire supparting structures {120 or the fike) for directly
supporting the trolley wire (122), a plusality of pipe materals (107, 108) for bridging
between the movable bracket mounting metat fitings (105, 106 or the like} and the trolley
wire supporting structures (120 or the like), and insulators {113, 114} for insulating
: between the trofley wire supporting structures {120 or the like} and the movable bracket
. . mounting metal fitlings {103, 106 or the like). In the movable bracket (100}, the insulators
- {113, 114} are disptsed s¢ that the movable bracket mounting metal fittings (105, 106 of
the fike) and the insulators (113, 114} will nat directly contact with each other.
COPYRIGHT: (C)2008,JPORINPIT
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PUBLICATION NUMBER : 54118006

=UBLICATION DATE ¢ 13-09-79

ARPLICATION DATE . 06-03-78

APPLICATION NUMBER . 53025186

APPLICANT @+ SUMITOMO ELECTRIC IND LTD;

INVENTOR KITANISH! MITSUD:

INT.CL. BEOM 1730

TTLE SUPPORTING DEVICE OF RIGID BODY CONDUCTOR FOR ELECTRIC-CAR
ABSTRACT :  PURPOSE: To prevent failure and the delectiveness of lunctioning, by reducing the tilt,

ate. of a hanging and holding portion mater ial by lessening abrasion resistance Ly puiting
a sliding portion matenial in 2 fow friction resin system malerial between a supporting strip
body and a supporting portion material ol 2 supporting device.

CONSTITUTION: A rigid body electric-car line 4 is efastically hung and held through a
supporting device 3 from a supporiing siip body 1, and the rigid body electric-car line 4 i3
accurately erected. A shockioa pantagraph is absorption moderated. Meanwhite, a coil
spnng 11 is detormed in the lateral direction by abrasion sesistance when a supporting
portion material 6 shdes. and a hanging and hoiding portion material 8 inclines. The
tangent of the angle of the tilt of the panging and holding portion material 8 at that time is
approximately equat to abrasion rasistance between the supporting portion material 6 and
the supproting strip body 1. The coefiicien of the triction of sliding resin used for a sliding
portion material 23 to matal, such as, alumunum, glc. originally smak, but the smali
coefiicient of triction such as not more than 0.2 can be obtainad if selecting appropriaie
contact surface pressure (300 kglem?).

COPRYRIGHT: (Cy1979.JP0&Japio
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04 Form PCT/RO/101 PCT Request
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0-5 Petition

The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty

0-6 Receiving Office (specified bythe  |Thternational Bureau of the World
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applicant) Intellectual Property Organization
(RO/IB)
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application whose priority is claimed on
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Declaration: Entitlement to apply for
and be granted a patent

Declaration as to the applicant's
entitlement, as at the internationa! filing
date, to apply for and be granted a
patent (Rules 4.17(iiy and 51bis.1{(a)ii}),
in a case where the declaration under
Rule 4.17(iv} is not appropriate:

Name (LAST, First)

In relatien to this international
application

SATFERR S.r.l1. is entitled to apply for
and be granted a patent by virtue of the
following:

VIN-2-1(i
i}

SATFERR S.r.l. is entitled as employer
of the inventor, PORRECA, Matteo

WVIN-2-1(i
i)

BONOMI EUGENIO S.p.A. is entitled as
employer of the inventor, PASTA, Mario
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VIN-2-2 |Declaration: Entitlement to apply for
and be granted a patent
Declaration as to the applicant's : : . :
entitlement, as at the international filing In r‘f’-‘lat?-“ to this international
dale, to apply for and be granted a application
paient (Rules 4.17{il) and 51bis. 1{a)(iD)},
in a case where the declaration under
Rule 4.17(iv) is not appropriate;
Name (LAST, First) BONOMI EUGENIO S.p.A. is entitled to
apply for and be granted a patent by
pPly :
virtue of the following:
;)’"'-2-2“ BONOMI EUGENIO S.p.A. is entitled as
employer of the inventor, PASTA, Mario
VIII-2-2(i

i)

SATFERR S.r.l1. is entitled as employer
of the inventor, PORRECA, Matteo

\uld



E077343-FC

PCT REQUEST

7110

Print Qut (Original in Electronic Form)

Viil-2-3

Declaration: Entitlement to apply for
and be granted a patent

Declaration as to the applicant's
entitiement, as at the international filing
date, to apply for and be granted a
patent (Rules 4.17(ii} and 51bis. 1{a)()),
in a case where the declaration under
Rule 4.17(iv) is nat approgriate;

Name (LAST, First)

In relation to this international
application

BONCIANI S.p.A. UNIPERSONALE is entitled
to apply for and be granted a patent by
virtue of the following:

VIll-2-3i
i)

SATFERR S.r.1l. is entitled as employer
of the inventor, PORRECA, Matteo

VIlI-2-3(i
i)

BONOMI EUGENIO S.p.A. is entitled as
employer of the inventor, PASTA, Mario
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inventor of the subject matter which is
claimed and for which a patent is
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This declaration is directed to the
international application of which it
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tional application No. PCT/
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mailing address, and citizenship are as
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identified international application,
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"Prior Applications", by application
number, country or Member of the World
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of filing, any application for a patent
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priority is claimed.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

TN iHNN.\JJHI%MIU\!WHMMWN’W

: l‘
No. 11-1

2369. -00000-0000
- 2011-11-25 16:26:51 _ Dep. 2020 D|R.NUEVASCI.|R . LISTA DE CHEQUEQ
e TR Eve 370 FASENACIONAL ADMISION A TRAMITE - NUEVAS CREACIONES

Act. 411 PRESENTACION Folios: 163

PATENTE DE INVENCION || MODELO DE UTILIDAD [_| - Art 33 Decisitn 486/00

Indicacion que se salicita una patente.

Datos de identificacién del solicitanie o de la persona que presenta la solicitud
Descripcitn de la invencion

Dibujos de ser estos pertinentes

OO

Comprobante de pago de Ias tasas establecidas {De ser el caso formato de descuentn)

Completa I:] Incompleta I__—]

PATENTE DE INVENCION PCT JZ{ODELO DE UTILIDAD PCT |:| Art.33 Decisién 486/00, Circular Unica
/F

Z Indicacion que se solicita una PCT

Copia de 1a solicitud en espafiol, tal como fue presentada inicialmente {capitulo descriptive,
reivindicatorio, resumen)

Dibujos de ser estos pertinenies

— .
Comprebante de pago de lasas establecidas (de ser el caso formato de descuenio)
Completa . Incompleta Ij
DISENO INDUSTRIAL D {Art. 119 Decision 486/00)
I:I Indicacion que se solicita Disefio industrial
I:l Datos de identificacion del solicitante o de la persona que presenta la solicitud
l:] Representacion grafica y fotografica del Disefio industrial ¢ muestra del material que incorpora el

disefio
|:' Comprobante de pago de las tasas establecidas

Completa D Incompleta D

ESQUEMA DE TRAZADO [_| {Art. 92 Decisién 486/00)

Indicacion que se solicita un esquema de trazado
Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacion grafica de un esquema de trazado

Comprebante de pago de las tasas establecidas

Completa D Incompleta D

HENENEN

F102-FO8 (2008-11-18)



