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RESUMEN DE LA INVENCION

Se describen ensambles de gruas para puentes,
sistemas fuertes de viga posterior trapezoidal y carros para
ensambles de gruas de puente. = De acuerdo con algunas
modalidades, un ensamble de gria de puente comprende una viga
trapezoidal y un puente gue puede fijarse el lado inferior de
la viga trapezoidal. El puente comprende medios de unién para
fijar un dispositivo elevador para el ensamble de grua.
Cuandc menos una pista guia se une a una estructura de
soporte Y cuando menos un Carro puede moverse
longitudinalmente a lo largo de cuando menos una pista de
guia. Cada carro comprende un par de placas de montaje
separadas y una pluralidad rodillos montados rotatoriamente a
las placas de montaje en una orientacidén sustancialmente
vertical. Un eje se extiende entre las placas de montaje Vv
esta fijado pivotantemente a ellas. Un brazo de
desplazamiento tiene un primer extremo acoplado pivotalmente

al eje y cuandc menos un segundo extremo para la conexidn

pivotal al puente.
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ENSAMBLES ELEVADORES QUE INCLUYE UN FUERTE SISTEMA DE VIGA

POSTERIOR TRAPEZOIDAL

CAMPO DE LA INVENCION

La presente invencidn se refiere a ensambles elevadores, vy
particularmente, pero sin limitarse a, los sistemas fuertes
de viga posterior trapezoidal, para usarse con respecto a las
gruas dé puente manuales. La presente invencidén también se
refiere a los carros para las gruas de puente. El sistema
fuerte de viga posterior trapezoidal tiene utilidad
particular con respecto a los ensambles de grua de puente y a
los dispositivos de elevacidn suspendidos operados
manualmente. Sin embargo, serd apreciado gque la presente
invencién tiene una aplicacién mads amplia y no estd limitada

a ese uso particular.

ANTECEDENTES DE LA INVENCION

Los sistemas fuertes de viga posterior trapezoidal son
deseables para los disernics de gruas de puente porque permiten
gue el peso del puente sea reducido en comparacidén ccon el uso
de vigas estructurales de la seccidén rectangular hueca (RHS).

El uso de vigas trapezoidales se conoce en la
técnica anterior. Por ejemplo: patente norteamericana numero

6,868,046; patente norteamericana numero 6,574,818; patente
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norteamericana namero 2,336,622; patente norteamericana
numero 5,426,906; patente norteamericana numero 6,189,854;
patente norteamericana numero 1,552,474; patente
norteamericana numero 4,610,117; patente norteamericana
numero 2,367,291; y patente norteamericana numero 3,708,937.

Los ensambles de grua suspendidos existentes
incluyen generalmente una grua, dgue se suspende de una
carretilla que a su vez estd suspendida por lo menos de un
puente. La carretilla es capaz de moverse longitudinal a 1lo
largo de por lo menos un puente.'El por lo menos un puente
movible se apoya en el extremo de un par de pistas o guias
paralelas. Las pistas o guias se montan generalmente a una
estructura del techo ¢ azotea del edificio. Alternativamente,
las pistas o guias (designadas de aqui en adelante
simplemente como 'guias") podrian ser sostenidas en una
superestructura de acero. Esta es una opcidén particularmente
atractiva en las situaciones donde la estructura del techo o
de azotea del edificio en cuestidn no se disefia para soportar
cargas.

Un problema con los ensambles de grua y las vigas
de puente suspendidos existentes es que no permiten el disefio
de puentes con peso reducido y con fuerza comparable a las
vigas RHS ¢ a otras vigas estructurales estédndar. La

reduccidén del peso de los puentes permitiria una instalacién
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y una operacién més féciles y reduciria el costo total de
fabricacién. Ademas, el peso reducido de los ©puentes
reduciria la tensién y la carga en la estructura a la cual se
une el sistema fuerte de viga poéterior trapezoidal.

Mientras que los dispositives descritos antes
satisfacen sSus respectivos 6bjetivos y requisitos,
particulares las patentes ya mencionadas no describen un
sistema fuerte de viga posterior trapezoidal que permita el
peso reducido de los ensambles de grua de puente suspendidos
operados manualmente.

Por lo tanto, existe una necesidad de un sistema
fuerte de viga posterior trapezoidal nuevo y mejorado que se
pueda utilizar para los ensambles de grua de puente
suspendidos operados manualmente.

Otro problema con los ensambles manuales existentes
de la grua de puente, y no ‘solo agquellos con vigas
trapezoidales, ocurre cuando un operador intenta iniciar el
movimiento del puente en cualquier direccidédn en relacidén a
las guias. El esfuerzo reqguerido para iniciar tal movimiento
es frecuentemente considerable, por lo mencs en parte debido
al hecho de que se inicia el movimientc del otro extremo del
puente. Esto puede hacer que el puente se tuerza con respecto
a las guias inméviles, y de tal modo se unescan y previenen

el movimiento adicional. Ademéas, con los ensambles
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existentes, las guias deben estar alineadas paralelas o casi
paralelas durante la instalacién/ si no el puente tiende a
atascarse en las guias previendo el movimiento adicional.

Los problemas de atasco ya mencionados se han
abordado a un grado apreciable con el ensamble de grua del
inventor de acuerdo lo descrito en la publicacidn
internacional de solicitud de patente No. WO 03/101878. Sin
embargo, este ensamble de grua es solamente aplicable a
disefios especificos de la gria de puente e incluye algunas
limitaciones. Por ejemplo, el puente suspendido del ensamble
de grua limita el espacio superior disponible en el ambiente

en el cual el ensamble de grua esta instalado.

SUMARIO DE LA INVENCION

Es un objetc preferido de la presente invenciédn el
proporcionar un ensamble de grua nuevo y mejorado que evite,
o por lo menos mejore, una o mas de las desventajas vya
mencionadas de la técnica anterior.

El inventor ha identificado varias modificaciones vy
mejoras a su ensamble de gruia tales que las modalidades de la
presente invencién residen en un ensamble mejorado de la grua
de puente, un carro mejorado para los ensambles de la grua de
puente y un ensamble mejorado de ia grua de puente que

comprende una fuerte viga trasera trapezoidal.

72
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De acuerdo con un aspecto, las modalidades de la
presente invencién residen en un carro para un ensamble de
grua de puente, el carro comprende:

un par de placas de montaje separadas;

una pluralidad de rodillos montados rotatoriamente
con una orientacién substancialmente vertical a las placas de
montaje para el movimiento longitudinal del carro a lo largo
de una respectiva pista de guié del ensamble de grua de
puente;

un miembro alargado gque se extiende entre las
placas de montaje; vy

un brazo de desplazamiento acoplado de forma
pivotante en un primer extremo al miembro alargado, el brazo
de desplazamiento tiene por lo menos un segundo extremo para
la conexidén pivotante a un puente, el puente presenta los
medios de unidén para sostener un dispositivo elevador del
ensamble de grua de puente.

El brazo de desplazémiento se puede acoplar
pivotantemente a un poste de pivote via un cojinete del poste
de pivote, el poste de pivote se extiende desde el miembro
aiargado.

El miembro alargadec puede ser un eje asegurado de
manera pivotante a las placas de montaje. Convenientemente,

el brazo de desplazamiento estd conectado de forma pivotante
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6
con una manga del puente para recibir un extremo del puente.

Convenientemente, el brazo de desplazamiento
comprende un par de apéndices, cada apéndice estd conectado
de forma pivotante con la mangé del puente mediante un
sujetador.

Preferentemente, por lo menos una de las placas de
montaje comprende una abertura a través de la cual el puente
sobresale.

La respectiva pista de guia puede estar bajo la
forma de un perfil de doble T y el carro se mueve encima de
una malla del perfil de doble T.

Preferentemente, algunos de la pluralidad de
rodillos se colocan por encima de una malla del perfil de
doble T y algunos de 1la pluralidad de rodillos se colocan por
debajo de la malla.

El carro puede comprender ademds uno o mas rodillos
extremos, cada rodillo extremo empotrado y capaz de rodar a
lo largo de un borde respectivo de la malla del perfil de
doble T.

Preferentemente, un par de rodillos extremos se
montan rotatoriamente en una orientacién substancialmente
horizontal a cada placa de montaje.

El carro puede comprender ademas:

un segundo miembro alargado separade del miembro
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alargado, el segundo miembro alargado se extiende entre las
placas de montaje; vy

un segundo brazo de desplazamiento acoplado de
forma pivotante en un primer extremc al segundo miembro
alargado, el bfazo de desplazamiento tiene por lo menos un
segundo extremo para la conexidén pivotante al puente.

El segundo miembro alargado puede ser un eje
asegurado de manera pivotante a las placas de montaje.

El carro puede comprender ademas un hombro a
cualgquier lado del puente en el‘ extremo del puente, cada
hombro conectado de forma pivotante con un brazo respectivo
de desplazamiento.

| El lado inferior de cada hombro puede comprender un
soporte para recibir un par de sujetadores para la conexidn
pivotante a un brazo respectivo de desplazamiento.

El carro puede comprender ademds las proyecciones
que se extienden dentro de las placas de montaje adyacentes a
los rodillos ©para prevenir el descarrilamiento de 1los
rodillos de la pista de guia.

las placas de montaje y los primeros y segundos
miembros alargados pueden formar parte de una caja de moldeo.
El carro puede comprender ademds a un primer

miembro base para montarse por lo menos a un miembro de anti-

descarrilamiento. El primer miembro base puede comprender una
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pluralidad de aberturas alargadas para el montaje variable de
por lo menos un miembro de anti-descarrilamiento.

El carro puede comprender ademds por 1o menos un
miembro base extremo para montar uno o més rodillos extremos,
cada rodillo extremo esta empotrado y es capaz de rodar a lo
largo de un borde respectivo de.una malla de un perfil de
deockble T de la respectiva pista de guia.

Por lo menos un miembro base extremo puede
comprender una pluralidad de aberturas alargadas para el
montaje variable de los uno o mas rodillos extremos.

De acuerdo con otro aspecto, las modalidades de la
presente invencidén residen en un ensamble de gria de puente
que comprende:

una viga trapezoidal;

un puente conectable a un superficie inferior de la
viga trapezoidal, el puente compfende medios de unidén para
sostener un dispositivo elevador;

por lo menos una pista de guia conectable a una

estructura de soporte;

por lo menos un carro movible longitudinalmente a

lo largo de por lo menos una pista de guia, el carro

comprende:
un par de placas de montaje separadas;

una pluralidad de rodillos montados de forma
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9
rotatoria en una orientacién substancialmente vertical a las
placas de montaje;

un eje que se extiende en medio y asegurado de
manera pivotante a las placas de montaje; ¥y

un brazo de desplazamiento acoplado de forma
pivotante en un primer extremo al eje, el brazo de
desplazamiento tiene por lo menos un segundo extremo para la
conexidén pivotante al puente.

Convenientemente, la viga trapezoidal tiene una
seccidn supericr, un primer lado asegurado rigidamente a la
seccidn superior y un segundo lado asegurado rigidamente a la
seccidén superior opuesta al primer lado, los primeros vy
segundos ladcos se afilan hacia adentro entre si desde 1la
secciébn superior a la pista de guia.

Alternativamente, la seccidn superior tiene una
primera seccidén superior asegurada rigidamente al primer
lado, y una segunda seccidn superior asegurada rigidamente al
segundc lado, en donde la primera seccidén superior se asegura
rigidamente a la segunda seccidén superior de una manera
generalmente traslapada.

Convenientemente, por lo menos la parte del primer
lado y/o por lo menos parte del éegundo lado comprenden una

estructura de red.

El por lo menos un carro puede moverse por encima o
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estar suspendido con respecto a la gula.

Convenientemente, la viga de puente se puede
construir con solamente la viga trapezoidal, en donde la viga
trapezoidal ofrece un primer reborde que se extiende de una
primera viga opuesta a la seccién superior y un segundo
reborde que se extiende de una segunda viga opuesta a la
seccidén superior, los primeros y segundos rebordes estéan
orientados entre si. La configﬁracién de los primeros vy
segqundos rebordes y los primeros y segundos lados permiten
gue un componente de la grua de puente sea recibido alli.

Las modalidades de la invencidn pueden también
incluir una pluralidad de refuerzos de diafragma dentro de
los primeros y segundos lados.

De acuerdo otro aspecto, las modalidades de la
presente invencién residen en un ensamble de grua de puente
gue comprende:

una viga trapezoidal;

per 1o menos una pista de guia gue puede fijarse a
un superficie inferior de la viga trapezoidal;

por lo mencs un carro movible longitudinalmente
dentro por lo menos la pista de guia;

un puente que comprende los medios de unidén para

sostener un dispositivo elevador;

por 1l¢ menos un brazo de desplazamiento que tiene
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un primer extremo conectado de forma pivotante con el por lo
menos un carro y por lo menos un segundc extremo conectado de
forma pivotante con un puente, el puente comprende medios de
unidén para sostener un dispositivo-elevador; y

un empalme universal provisto entre el por lo menos
un brazo de desplazamiento y el por lo menos un carro para
absorber los movimientos rotatorios y laterales del puente
cuando se aplica una fuerza a los medios de unién.

De acuerdo con todo otrc aspecto, modalidades de la
presente invencién residen en el ensamble de grua de puente
que comprende:

un puente que tiene medios de unidén para sostener
un dispositivo elevador;

por lo menos una pistal de gula conectable a una
estructura de soporte; vy

por lo mencs un carro comoe se describe en la
reivindicacidén 1 movible longitudinalmente a lo largo de por
lo menos de la pista de guia.

Debe apreciarse que el ensamble no incluye el
dispositivo elevador, o partes del mismo.lLa inclusién del
disposifivo elevador en la discusidén de la presente invencién
se proporciona simplemente para definir el contexto de la
invencién.

Otros aspectos de la presente invencidén llegarén a
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ser evidentes de la descripcidn detallada siguiente. Las
caracteristicas y las ventajas numerosas de la presente
invencidén seran facilmente evidentes para las personas de
habilidad ordinaria en la técnica después de la lectura de la
descripcién detallada siguiente, de las modalidades
actualmente preferidas, pero no obstante ilustrativas, de 1la
presente invencidén cuando se toman en conjunto con los
dibujos anexos. A este respecto, antes de explicar 1la
presente modalidad de la invencidn detalladamente, debe ser
entendido que la invencidn no esté'limitada en su uso a los
detalles de construccién y a la disposicidén de los
componentes descrita en la descripcidén siguiente o ilustrada
en los dibujos. La invencidén es capaz de otras modalidades vy

de ser implementada y realizada de varias maneras.

BREVE DESCRIPCION DE LAS FIGURAS

A modo de ejemplo solamente, las modalidades preferidas de la
invencidén seran descritas mas completamente adelante con
referencia a los dibujos anexos, en los cuales:

La figura 1 es una vista en perspectiva de un
sistema fuerte de viga posterior trapezoidal de acuerdo con
modalidades de la presente invencién.

La figura 2 es una vista lateral del sistema fuerte

de viga posterior trapezoidal de la figura 1.

Ay
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La figura 3 es una vista en seccidn transversal del
sistema fuerte de viga posterior trapezoidal tomado a 1lo
largo de la linea 3 en la figura 2.

La figura 4 es una vista en seccidn transversal del
sistema fuerte de viga posterior trapezoidal tomado a lo
largo de la linea 4 en la figura 3;

La figura 5 es una vista en perspectiva de una
modalidad alternativa del sistema fuerte de viga posterior
trapezoidal de acuerdo con modalidades de 1la presente
invencidn.

La figura 6 muestra vistas delanteras de
modalidades alternativas del sistema fuerte de viga posterior
trapezoidal de acuerdo con mocdalidades de la presente
inveqcién.

La figura 7 es wuna vista en perspectiva de una
modalidad alternativa del sistemé fuerte de viga posterior
trapezoidal de acuerdo con modalidades de la presente
invencién.

La figura 8 es wuna vista en seccidn transversal
parcial de la modalidad alternativa del sistema fuerte de
viga posterior trapezoidal ilustrado en la figura 7.

La figura 9 es una vista en seccidn transversal
parcial de 1la modalidad alternativa del sistema fuerte de

viga posterior trapezoidal tomado a lo largo de la linea 9
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en la figura 8.

La figura 10 es una viéta en seccidén transversal
parcial de la modalidad alternativa del sistema fuerte de
viga posterior trapezoidal ilustrado en la figura 9.

La figura 11 es una vista en seccidn transversal
ﬁarcial de la modalidad alternativa del sistema fuerte de
viga posterior trapezoidal tomado a lo largo de la linea 11
en la figura 9.

La figura 12 es una vista en seccidén transversal
parcial de una modalidad alternativa del sistema fuerte de
viga posterior trapezoidal i1lustrado en la figura 11.

La figura 13 es wuna vista en perspectiva de una
modalidad alternativa del sistema fuerte de wiga posterior
trapezoidal de acuerde con modalidades de la presente
invencién.

La figura 14 es una vista en seccidn transversal
parcial de la modalidad alternativa del sistema fuerte de
viga posterior trapezoidal tomado a lo largo de la linea 14
en la figura 11.

La figura 15 es una vista en seccidn transversal
parcial de la modalidad alternativa del sistema fuerte de
viga posterior trapezoidal tomadé a lo largo de la linea 15

en la figura 14.

La figura 16 es una vista en perspectiva de otra
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modalidad alternativa del sistema fuerte de viga posterior
trapezoidal de acuerdo con modalidades de la presente
invencidn.

La figura 17 es una vista agrandada de la parte del
sistema fuerte de viga posterior trapezoidal mostrado en la
figura 16.

La figura 18 es una vista lateral de otra modalidad
alternativa del sistema fuerte devviga posterior trapezoidal
de acuerdo con modalidades de la presenté invencién.

La figura 19 es una vista en perspectiva de otra
modalidad alterxnativa de un ensamble de grta de acuerdo con
modalidades de la presente invencidn.

La figura 20 es una vista de planta del ensamble de
gria mostrado en la figura 19.

La figura 21 es una vista lateral del ensamble de
grua mostrado en la figura 19.

La figura 22 es una vista agrandada del ensamble de
grla mostrado en la figura 19. |

La figura 23 es una vista del extremo del ensamble
de griua mostrado en la figura 19.

La figura 24 es una vista en perspectiva de otra
modalidad alternativa de un carro para un ensamble de grua de

acuerdo con modalidades de la presente invencién.

La figura 25 es una vista en perspectiva girada de
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una caja del carro mostrado en la figura 24.

La figura 26 es una vista de plan de la caja-
mostrada en la figura 25.

La figura 27 es una vista en perspectiva de un
ensamble de grua de puente que comprende otras modalidades
alternativas de un carro donde los carros son energizados.

La figura 28 es una vista de planta del ensamble de
grua de puente de la figura 27.

La figura 29 es una vista lateral del ensamble de
grua de puente de la figura 27.

La figura 30 es vista seccional de un carro del
ensamble de grua de puente de la figura 27.

La figura 31 es vista de plan seccional parcial de
los componentes del carro del montéje de la figura 27.

La figura 32 es una vista seccional parcial del
final de los componentes del carro del montaje de la figura

27.

Los mismos numeros de referencia se refieren a las

mismas partes en todas las figuras.

DESCRIPCION DETALLADA DE LA INVENCION

Refiriéndonos ahora a los dibujos se muestra un
sistema fuerte de viga posterior trapezoidal de acuerdo

modalidades de la presente invencién y es sefalado



10

15

20

17
generalmente con el numerc de referenéia 10.

En la figura 1, un sistema fuerte de viga posterior
trapezoidal 10 nuevo y mejorado de la presente invencidn para
reducir el peso de gruas de puente se ilustra y sera
descrita. Mas particularmente, el sistema fuerte de viga
posterior trapezoidal 10 tiene una viga trapezoidal 12, wuna
pista de guia 30, y una tapa extrema 26. La viga trapezoidal
12 incluye un primer lado 14, un segundo lado 20 y una
seccidn superior 16 adyacente a los lados primera y segunda
14, 20 las cuales se aseguran rigidamente entre si a travpes
de medios tales como, pero sin limitarse a, soldadura a lo
largo de sus bordes o costuras, remaches, sujetadores,
pegamento, o abrazaderas. La pista de guia 30 se une a los
extremos de los lados primero y segunde 14, 20 opuestas a las
secciones superiores traslapadas. La tapa extrema 26 se une a
los lados primero y segundo 14, 20 sobre la pista de guia 30,
para cubrir los lados primero y segundo 14, 20 y sus
secciones superiores traslapadas.

La pista de guia 30 tiene una abertura 34 y esta
bajo la forma de viga de canal abierto, preferentemente una
viga con corte central. La pista de guia 30 y la abertura 34
se adaptan para recibir un componente de la grua de puente.
La pista de guia 30 se hace de un metal, pero cualguier otro

material que tenga una fuerza similar se puede utilizar, por
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ejemplo materiales compuestos, o aleacicnes.

Como se ilustra en la figura 2, la viga trapezoidal
12 tiene una pluralidad de refuerzos de diafragma 40 que se
unen al interior de la viga trapezoidal 12 y estan separados
de forma incremental a lo largo de su longitud longitudinal.
La viga trapezoidal 12 puedé unirse, preferentemente
asegurarse rigidamente, a una estructura de soporte 13, que
puede ser un techo del edificio, la azotea, una
superestructura separada, o un marco de soporte. La viga
trapezoidal 12 se hace de un metal, pero cualquier otro
material gue tenga una fuerza similar se puede utilizar, por
ejemplo materiales compuestos, o aleaciones.

La pista de guia 30 puede extenderse mas alld de la
viga trapezoidal 12 para poder conectar con las pistas de
guia 30 adicionales a través de un acoplador 38 de pista de
guia. |

Refiriéndonos ahora a la figura 3, la vwviga
trapezoidal 12 incluye ademé&s un primer reborde 18 opuesto a
la seccidn superior 16 de el primer lado 14, y un segundo
reborde 24 opuesta a la seccidén superior 16 de la segunda
cara 20. La seccién superior 16 se asegura rigidamente a los
lados primero y segundo 14, 20 a lo largo de sus longitudes
enteras. Los lados primero y segundo 14, 20 se adelgazan

hacia adentro desde la seccidén superior 16 a sus rebordes
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respectivos 18, 24. El é&ngulo al cual los lados primero y
segundo 14, 20 se adelgazan se reiaciona con la altura de la
viga trapezoidal 12 y la anchura de la pista de guia 30.

Alternativamente, como se muestra en la figura 3,
la viga trapezoidal 12 puede incluir una primera seccidn
superior 22 adyacente a el primer lado 14, una segunda
seccidn superior 22' adyacente la segunda cara 20, un primer
reborde 18 opuesto a la primera seccidn superior 22 de el
primer lado 14 y un segundo reborde 24 opuesta a la segunda
seccidén superior 22' de la segunda cara 20. Las primeras vy
segundas secciones superiores 22, 22' estan orientadas en
paralelo y adyacente entre si pafa producir un contacto al
ras a lo largo de su longitud entera. Los lados primero y
sequndo 14, 20 se adelgazan hacia adentro desde sus secciones
superiores respectivas 22, 22’ a sus rebordes respectivos 18,
24. El angulo al cual los lados primero y segundeo 14, 20 se

adelgazan se relacionan con la altura de la viga trapezoidal

12 y la anchura de la pista de gula 30. La primera seccidn

superior 22 se coloca sobre la segunda seccidn superior 22°
para dejar un espacio libre entre los bordes de las primeras
Yy segundas secciones superiores 22, 22’ y los lados primeroc y
segundo 14, 20, de tal modo permitiendo que las primeras vy
segundas secciones superiores 22, 22’ se fijen rigidamente

entre si, tal como, pero limitado a, soldadura a lo largo de

ny
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los bordes de las primeras y segundas secciones superiores
22, 22'. La pista de guia 30 tiene lados 32 y una porcion
superior 36 adyacente a los lados 32, produciendo asi una
viga de canal abierto. Los primeros y segundos rebordes 18,
24 se extienden hacia abajo desde los lados primero y segundo
14, 20 para recibir los lados 32 de la pista de gulia 30. Los
primeros y segundos rebordes 18, 24 se fijan rigidamente a
los lados 32, tales como por ejeﬁplo, pero sin limitarse a,
soldadura a lo largo de los bordes de los rebordes primeros vy
seéundos 18, 24.

Los refuerzos de diafragma 40 se configuran para
corresponder a la forma interior de la viga trapezoidal 12,
permitiendec de tal modo que los refuerzos de diafragma 40
sean insertados con seguridad. Los refuerzos de diafragma 40
tienen cada uno esquinas superiores Dbiseladas 42, y una
abertura central 44. Las esquinas superiores biseladas 42 se
configuran para recibir el borde de las primeras © segundas
secciones superiores 22, 22', dependiendo de la orientacién
de las secciones superiores. La seccidén inferior de los
refuerzos de diafragma 40 se configura para empotrar contra
la porciédén superior 36 de la pista de guia 30. Los refuerzos
de diafragma 40 se fijan rigidamente al interior de la viga
trapezoidal 12 y a la porcidn superior 36 dé la pista de guia

30. Debe apreciarse gque los refuerzos de diafragma 40



10

15

20

21

aumentan la fuerza y la rigidez del sistema fuerte de wviga

pcsterior trapezoidal 10.

de

de

el

de

de

la

4.

Como se ilustra mejor en la figura 4, el acoplador
la pista de guia 38 tiene una-forma que corresponde a la
la pista de guia 30 y que es mas grande para permitir que
acoplador de la pista de gula 38 se deslice sobre la pista
guia 30, de tal modo permitiendo que una pista adicional
guia 30 sea insertada en el extremo libre del acoplador de
pista de guia 38, como se ilustra mejor en las figuras 2 vy

El acoplador de la pista de guia 38 se fija rigidamente a

ambos extremos de las pistas de guia 30 insertadas alli.

Ademds, el acoplador de la pista de guia 38 se

puede configurar a la forma de la pista de guia 30, pero es

mas pequefio en tamafio para permitir que el acoplador de la

pista de guia 38 sea insertado en dos pistas de guia 30

colindantes (no ilustradas).

Se aprecia que la pista de guia 30, como se

describe anteriormente, se puede adaptar para recibir en la

abertura 34, un carro, una carretilla, una grua en

movimiento, o cualquier otro componente de la grua en

movimiento o de la grua de puente.

de

Un sistema fuerte de viga posterior trapezoidal 50

la modalidad alternativa se ilustra en la figura 5. E1

sistema fuerte de viga posterior trapezeoidal 50 de la
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modalidad alternativa tiene un primer lado 54, un segundo
lado 60, y una seccidén superior 56 que se asegura rigidamente
a los lados primero y segundo 54, 60 a través de medios tales
como, pero no limitados a, soldadura a lo largo de sus
costuras del reborde, remaches, sujetadores, pegamento, o
abrazaderas.

Alternativamente, haciendo referencia adicional a
la figura 6, el sistema fuerte de viga posterior trapezoidal
50 puede incluir una primera seccidn superior 62 adyacente é
el primer lado 54, una segunda seﬁcién superior 62' adyacente
a la segunda cara 60, un primer reborde 58 opuesto a la
primera seccidén superior 62 de el primer lado 54, un segundo
reborde 64 opuesto a la segunda seccion superior 62’ de la
segunda cara 60 y una abertura 66 entre los primeros vy
segundos rebordes 58, 64. Las primeras y segundas secciones
superiores 62, 62’ estan orientadas paralelas y adyacentes
entre si para producir un contacto al ras a lo largo de su
longitud entera. La primera seccidén superior 62 se coloca
sobre la segunda seccidn superior 62’ para dejar un espacio
libre entre los bordes de las primeras y segundas secciones
superiores 62, 62’ y los lados primerc vy ségundo 54, 60, de
tal modo permitiendo que las primeras y segundas secciones
superiores 62, 62" se fijen rigidamente entre si, mediante

por ejemplo, pero sin limitarse a, soldadura a lo largo de
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los bordes de los lados primerc y segundo 54, 60.
Ademds, los refuerzos del diafragma (no ilustrados)
se pueden insertar en el sistema fuerte trapezoidal 50 de una

manera gque dejan un espacio entre la parte inferior del

refuerzo y los primeros y segundos rebordes 58, 64 de la viga

trasera.

Los primercs y segundos rebordes 58, 64 forman un
dngulo interno entre si. Preferentemente, el &nguloc orienta
los primeros y segundos rebordes 58, 64 paralelos a la
seccidén superior 56, como se ilustra mejor en la figura 6.
Este primer reborde 58, el segunde reborde 64 y la
configuracidén de la abertura 66 produce substancialmente un
sistema de gula o de pista adaptado para recibir un carro,
una carretilla, © un componente de la gria en movimiento o de
la grua de puente. Los lados primero y segundo 54, 60 se
adelgazan hacia adentro desde la‘seccién superior 56 hasta
sus rebordes respectivos 58, 64. El angulo al cual los lados
primero y segundo 54, 60 se adelgazan se relaciona con la
anchura deseada de la abertura 66.

Se aprecia en la modalidad alternativa que el
sistema fuerte de viga posterior trapezoidal 50, como se
describe anteriormente, produce una combinacidén de viga
trapezoidal y de pista de gula que puede adaptarse para

recibir a través de la abertura 66, un carro, una carretilla,

<9
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una grua en movimiento, o de cualquier otro componente de la
grua en movimiento o de la grua de puente.

La figura 7 ilustra otro sistema fuerte de viga
posterior trapezoidal 70 de la modalidad alternativa, que
incluye un ensamble elevador. Un dispositivo elevador bajo la
forma de una grua manual (no ilustrada) se puede suspender
del ensamble elevador mediante los medios de unidén 76. Lés
medios de unidén 76 podrian ser un gancho, una cadena u otro
dispositivo conveniente. Debe apreciarse que el dispositivo
elevador podria adoptar cualquier forma conveniente. Por
ejemplo, el dispositivo elevador podia ser una grua accionada
manualmente o eléctricamente.

Los medios de unidén 76 estédn conectados cod una
carretilla 78, gque se 1lustra en detalle adicional, por
ejemplc, en la figura 8. La carretilla 78 movible se suspende
de un puente 72, que puede tener una configuracién similar a
la pista de guia 30. Ademéds, el puente 72 podia estar bajo la
forma de seccidn de canal abierto, perfil de doble T, o
cualquier otra forma conveniente. La carretilla 78 incluye
los rodillos de la carretilla gue son ruedas, rodamientos de
bolas u otros medios de propulsidén convenientes. Los rodillos
son capaces de rodar longitudinalmente a lo largo del puente
72. Los rodillos de la carretilla podian adoptar cualquier

forma c¢onveniente. A este 1respecto, los rodillos de la
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carretilla podian incluir superficies recubiertas de pléstico
para un funcionamiento silencicsce. Alternativamente, los
rodillos, incluyendo las superficies del rodillo, se podrian
construir de acero. Alternativamente, otros mecanismos se
podrian utilizar en lugar de los rodillos, tales gue la
carretilla 78 pueda moverse a lo largo de la longitud del
puente 72.

Los medios de unién 76 se extienden con una
abertura 74 provista en la superficie inferior del puente 72.
De esta manera los medios de unidén 76 y la grua son movibles
a lo largo de la longitud del puente 72. Cuando el puente 72
no tiene una ranura, los medios de unidén 76 estadn conectados
con la carretilla 78 o el puente 72. Debe apreciarse que los
medios de unidén 76 se podrian conectar de forma mévil con dos
o mads puentes 72,

Como se muestra en la figura 7, se proporcionan
dos sistemas fuertes de viga posterior trapezoidal 10
substancialmente paralelos. ELl puente 72 es movible
longitudinalmente en relacidén a las pistas de guia paralelas
30 de los sistemas fuertes de viga posterior trapezoidal 10.
En la modalidad ilustrada, el puente A72 es manualmente
movible en relacidén a las pistas de guia 30 paralelas. Sin
embargo, debe apreciarse que el puente 72 podria moverse

eléctricamente en relacidén a las pistas de guia paralelas 30.
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Las pistas de guia paralelas 30 de los sistemas
fuertes de viga posterior trapezoidal 10 como se muestra se
forman de una seccidn central de <canal abierto que se
proporcionan respectivamente las aberturas 34.

Como se ilustra mejor en la figura 9, las pistas de
gula paralelas 30 estédn cada una aseguradas rigidamente a
los primeros y segundos rebordes 18, 24 de las vigas
trapezoidales 12, formando de tal modo el sistema fuerte de
viga posterior trapezoidal 10 al cual se unen al ensamble
elevador, produciendec de tal modo el sistema fuerte de viga
posterior trapezcidal 70 de la modalidad alternativa. La
seccidn superior 16 de las vigas trapezoidales 12 entonces se
asegura rigidamente a un techo del edificio, a un techo o a
una superestructura separada. Sin embargo, debe apreciarse
que las pistas de guia paralelas 30 se podrian proporcionar
un c¢ierto movimiento en relacidédn a sus montajes, si se
deseado. Las tapas extremas 26 se aseguran rigidamente a los
extremecs de las vigas trapezoldales 12 para cubrir los lados
primero y segunde 14, 20 y la seccidn superior 16.

Puede apreciarse que los acopladores de la pista
guia 38 se pueden unir a los extremos de las pistas de guia
30 para permitir la unidén de las pistas de guia adicionales
30 al sistema fuerte de viga posterior trapezoidal 70 de la

modalidad alterna.

32
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El puente 72 incluye los carros 80, que se
proporcionan para viajar a lo largo de las pistas de gula
paralelas 30. La relacidén y la configuracidn de los carros 80
y de las pistas de guia 30 son substancialmente idénticas.
Por lo tanto, la descripcidén siguiente, referente a las
figuras 8 y 9, en parte, se refiere solamente a un carro 80 y
a la pista de guia 30. Ademas, los carros B0 se pueden
motorizar o proporcionar un sistema del motor y de impulsién.

Las pistas de guia paralelas 30 del sistema fuerte
de viga posterior trapezoidal 10 se ilustran en las figuras
7, B y 9 como siendo canales abiertos en pgrfil y por lo
tantoc incluye un sistema de pista interno. Las vigas
trapezoidales 12 cada wuna incluyen una pluralidad de los
refuerzos de diafragma 40 asegurados rigidamente alli. Debe
apreciarse, sin embargo, que las pistas de guia 30 podrian
adoptar otros perfiles convenientes, incluyendo los perfiles
de doble T (o pista externa) (no ilustrados).

El carro 80, o un dispositivo similar, puede
moverse a lo largo de las pistas de guia paralelas 30 del
sistema fuerte de viga posterior ﬁrapezoidal 10 e incluye por
lo menos una placa de montaje 82. La placa de montaje 82 se
configura para viajar longitudinalmente a lo large de la
pista paralela de guia 30 mediante rodillos 84, 86, 88, 90

que se montan de forma rotatoria a la placa de mentaje 82.
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Los carros 80 portan el peso del puente 72 y de la grua (no
ilustrada), gue a su vez, son portadas por las pistas de guia
paralelas 30. Una placa de montaje adicional 82 puede ser
usada en el exterior del perfil (perfil de doble T).

Preferentemente, los rodillos 84, 86, 88, 90
incluyen las superficies afiladas-de tal modo que permiten a
los rodillos 84, 86, 88, 90 rocdar eficientemente a lo largo
de las pistas de guia 30. Los rodillos 84, 86, 88, 90
incluyen superficies de rodamiento recubiertas de pléastico (o
caucho} . Las superficies recubiertas de pléstico se
proporcionan para reducir el ruido del rodamiento de 1los
rodillos 84, 86, 88, 90. Debe apreciarse, sin embargo, que
los rodillos 84, 86, 88, 90 no necesitan incluir superficies
de rodamiento recubiertas de plastico. Los rodillos 84, 86,
88, 90 podrian incluir, por ejemplo, superficies de
rodamiento de acero. Ademés, debe‘apreciarse que los reodillos
g4, 86, 88, 90 se podrian substituir por otro arreglo
conveniente tal como, por ejemplo, un arreglc de cojinetes.

Los ensambles existentes de la gria tienden a
atascarse cuando un operador inicia el movimiento del puente
a lo largo de las guias del ensamble. Esto es, en parte, un
resultado de la conexidén rigida en los ensambles existentes

de la grua del puente al carro.

Para abordar este problema, la presente invencidn
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incluye un Dbrazoc de desplazamiento 92. El Dbrazo de
desplazamiento 92 se construye de acero suave, o de acero de
mayor calidad, generalmente de placa de acero o de bandas de
acero. Alternativamente, el brazo de desplazamiento 82 se
podia construir de cualquier otro material conveniente. EIl
brazo de desplazamiento 92 esta conectado de forma pivotante
con una manga 94. La manga 94 se sujeta rigidamente (porx
cualguier medio convenieﬂte) a la placa de montaje 82. La
placa de montaje 82 se suelda preferentemente a la manga 94,
pero otros medios de unidn rigidos tales como pernos podrian
ser utilizados. La <conexién pivotante entre el brazo de
desplazamiento 82 y la manga 94 es mediante un rodamiento de
bolas 96. El rodamiento de bolas 96 es conservado en el lugar
por un asientc de rodamiento de bolas 98 provisto en el brazo
de desplazamiento 92 y la manga 94. El rodamiento de bolas 96
puede ser manufacturado de cualquier grado conveniente de
acero, o de cualgulier otro material c¢onveniente. El asiento
del cojinete se forma de un pléstico, tal come nylon, para
minimizar la friccidén, pero se podria formar de otros
materiales convenientes. El brazo de desplazamiento 92 esta
conectado de forma pivotante con una manga del puente 100,
como ilustrado en las figuras 8 y 9, que a su vez, esta
conectada con seguridad con un extremo del puente 72. La

manga del puente 100 se construye del acero. Cualquier acero
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conveniente del grado, o cualquier otro material, se podia
utilizar en la construccidén de la manga del puente 100. El1
brazo de desplazamiento 92 estd conectado de forma pivotante
con la manga del puente 100 mediante dos sujetadores 102, 104
via los apéndices del brazo de desplazamiento 106,108. Los
sujetadores 102, 104 proporcionan una conexién pivotante
entre el brazo de desplazamiento 92 vy la manga del puente
100.

La disposicidn anterior forma un empalme universal
que proporciona el pivoteo relativo necesario y el movimiento
lateral entre el carro 80 y el puente 72 por lo menos para
reducir la incidencia de atasques del sistema fuerte de viga
posterior trapezoidal 70 de la modalidad alternativa, después
de la iniciacidén del movimiento del puente 72 en relacidn a
las pistas de guia paralelas 30 de los sistemas fuertes de
viga posterior trapezoidal 10. Debe apreciarse que la
conexidédn pivotante de los carros 80 al puente 72 podria
adoptar las configuraciones diferentes a ésa descrita
especificamente arriba. La conexidén pivotante podria, por
ejemplo, incluir el extremc de barra, o la otra disposicién
de acoplamiento pivotante o rotatoria.

La placa de montaje 82 inéluye un mecanismo de
seguridad bajo la forma de medios de anti-descarrilamiento

82A, 82B., Los medios de anti-descarrilamiento 82A, 82B son



10

15

20

31

los rodamientos de bolas o similares, que aseguran que los
carros 80 siguen enganchados con las pistas de guia 30 del
sistema fuerte de viga posterior trapezoidal 10. Los medios
de anti-descarrilamiento 82A, 82B se proveen para prevenir
que el puente 72 y la grua caigan a la tierra en caso de
falta de los rodillos 84, B6, B8, 90 u otras partes del
carro 80.

El puente 72 y las pistas de gulia paralelas 30 se
forman del acero en frio en tubo o barra. Puede también
apreciarse gue el puente 72 puede estar bajo la forma de
sistema de viga trapezoidal 10, 50, formando de tal modo un
puente de viga trapezoidal 72’, como se ilustra mejor en las
figuras 9 y 10. El1 puente 72 puede consistir de la viga
trapezoidal 12, y la pista de guia 30, en donde la porcién de
pista de guia 30 que se extiende a la ultima viga trapezcidal
12 se recibe en la manga del puente 100.

Se hace ahora referencia a 1la figura 10, que
ilustra otro sistema fuerte de viga trasera trapezoidal 120
de la mecdalidad alternativa. El sistema fuerte de viga
trasera trapezoidal 120 de la modalidad alternativa es
similar al sistema fuerte de viga posterior trapezoidal 70 de
la modalidad alternativa de la figqura 7 salvo gue las pistas
de guia paralelas 30 y las vigas trapezoidales 12 del sistema

fuerte de viga posterior trapezoidal 70 de la modalidad
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alternativa se substituyen por las vigas trapezoidales
paralela 50 de la modalidad alternativa de las figuras 5y 6.

La viga trapezoidal 50 tiene un primer lado 54,
una seccidén superior 56, un primer reborde 58, un segundo
ladeo 60, y un segundo reborde 64. La seccidédn superior 56 se
asegura rigidamente a los lados primero y segundo 54, 60 a
través de medios tales como, perc sin limitarse a, soldadura
a lo largo de 5uUs costuras del reborde, remaches,
sujetadores, pegamento, © abrazadera. La seccidén superior 56
es adyacente a el primer lado 54 y la segunda cara 60. El
primer reborde 58 estd opuesto a la seccidn superior 56 de el
primer lado 54, y el segundo reborde 64 estd opuesto a la
seccidén superior 56 de la segunda cara 60. Una abertura 66 se
define entre los primeros y segundos rebordes 58, ©64.

Los primeros y segundos rebordes 58, 64 forman un
angulo interno entre si. Preferentemente, el angulo se
orienta los primeros y segundos rebordes 58, 64 paralelos a
la seccidn superior 56, como se 1lustra mejor en la figura
10.

Los lados primero y segundo 54, 60 se adelgazan
hacia adentro desde las secciones superiores 56 a sus
rebordes respectives 58, 64. El1 angulo al cual los lados
primero y segundo 54, 60 se adelgazan se relaciona con la

anchura deseada de la abertura 66.
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El puente 72 incluye carros 80. Los carros 80 se
proporcionan para viajar a lo largo de los primeros y
segundos rebordes 58, 64 del sistema fuerte de viga posterior
trapezoidal 50 de la modalidad alterna respectivamente. La
relacién y la configuracidn de los carros 80 y de los
primeros y segundos rebordes 58, 64 son substancialmente
idénticas. Por lo tanto, la descripcidn siguiente, referente
a la figura 10, en parte, se refiere solamente a un carro 80
y a los primeros y segundos rebordes 58, 64 de un sistema
fuerte de viga posterior trapezoidal 50 de la Gnica modalidad
alternativa. Ademas, los carros 80 se pueden motorizar o
proveer con un sistema del motor y de impulsidn.

Los primerocs y segundos rebordes 58, 64 del sistema
fuerte de viga trasera trapezoidal 50 de la modalidad
alternativa forma un sistema de pista internc. El sistema
fuerte de viga posterior trapezoidal 50 de ‘la modalidad
alternativa puede <cada uno incluir una pluralidad de
refuerzos de diafragma 40 asegurados rigidamente en el mismo
(no ilustrado). Debe apreciarse, sin embargo, que los
primeros y segundos rebordes 58, 64 podrian adoptar otros
perfiles convenientes, incluyendo el perfil de doble T, o los
perfiles externcs de la pista (no ilustrados).

El carrc 80, o un dispositivo similar, es movibles

a lo largo de los primeros y segundos rebordes 58, 64 del
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sistema fuerte de viga posterior trapezoidal 50 e incluye por
lo menos una placa de montaje 82. La placa de montaje 82 se
configura para viajar longitudinalmente a 1lo largo de los
primeros y segundos rebordes 58, 64 mediante los rodillos 84,
86, 88, 90, que se montan de forma rotatoria a la pléca de
montaje 82. Los carros 80 portan el peso del puente 72 y de
la grua (no ilustrada), que es, a su vez, portado por los
primeros y segundos rebordes 58, 64 del sistema fuerte de
viga posterior trapezoidal 50. Una placa de montaje adicional
82 puede ser usado en el exterior del perfil (perfil de doble
T).

Preferentemente, los rodillos 84, 86, 88, 90
incluyen las superficies afiladas de tal modo que permiten a
los rodillos 84, 86, 88, 90 rodar eficientemente a lo largo
de los primeros y segundos rebordes 58, 64. Los rodillos 84,
86, 88, 90 incluyen superficies del rodamiento recubiertas
pléstico (o caucho) . Las superficies de rodamiento
recubiertas de pléstico se proporcionan para reducir el ruido
del rodamiento de los rodillos 84, 86, 88, S0. Debe
apreciarse, sin embargc, que los rodillos 84, 86, 88, 90 no
necesitan incluir superficies de rodamiento recublertas de
plastico. Los rodillos 84, 86, 88, 90 podrian en vez de esto
incluir, por ejemplo, superficies de rodamiento de acero.

Ademas, debe apreciarse que los rodillos 84, 86,
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88, 90 se podrian substituir por otro arreglo conveniente tal
como, por ejemplo, un arreglo de cojinete,

Los ensambles existentes de la grua tienden a
atascarse cuandec un operador inicia el movimiento del puente
a lo largo de las gulas del ensamble. Esto es, en parte, un
resultado de la conexidén rigida en los ensambles existentes
de la grua del puente al carro.

Para abordar este problema, esta modalidad
alternativa de la presente invencién incluye un brazo de
desplazamiento 82. E1 bfazo de desplazamiento 92 se construye
del acero suave, o de acero de alto-grado, generalmente de la
de placas de acero o de bandas de acero. Alternativamente, el
brazo de desplazamiento 92 se podria construir de cualquier
otro material conveniente. El brazo de desplazamiento 92 esta
conectado de forma pivotante con una manga 94. La manga 924 se
sujeta rigidamente (por cualgquier medic conveniente) a la
plaéa de montaje 82. La placa de montaje 82 se suelda
preferentemente a la manga 94, pero otros medios de uniédn
rigidos tales como pernos podrian ser utilizados. La conexién
pivotante entre el brazo de desplazamiento 92 y la manga 94
se realiza mediante un rodamiento de bolas 96. El rodamiento
de bolas 86 es conservado en el lugar por un asiento de
rodamiento de bolas 98 provisto en el brazo de desplazamiento

92 y la manga 94. El rodamiento de bolas 896 podia ser
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manufacturado de cualquier grado conveniente de acero, o de
cualquier otro material conveniente. El asiento del cojinete
se forma de un plastico, tal como nylcn, para reducir al
minimo la friccidn, pero se podria formar de otros materiales
convenientes.

El brazo de desplazamiento 92 esta conectado de
forma pivotante c¢con una manga del puente 100, como es
ilustrado en la figura 10, que a su vez, estd conectado con
sequridad con un extremo del puente 72. La manga del puente
100 se construye de acero. Cualquier grado conveniente del
acero, © cualquier otro material, se podia utilizar en la
construccidén de la manga del puente 100. El1 brazo de
desplazamiento 92 estd conectado de forma pivofante con la
manga del puente 100 mediante dos sujetadores 102, 104 via
los apéndices del brazo de desplazamiento 106,108. Los
sujetadores 102, 104 proporcionan una conexidn pivotante
entre el brazo de desplazamiento 92 y la manga del puente
100.

La disposicidn anterior forma un empalme universal
que proporciona el pivoteo relativo necesario y el movimiento
lateral entre el carro 80 y el puente 72 por lo menos §ara
reducir la incidencia de atascos del ensamble elevador 120 de
la modalidad alternativa, después de la iniciacidén del

movimiento del puente 72 en relacién a los primercs vy
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segundos rebordes 58, 64 del sistema fuerte de viga posterior
trapezoidal 50 de la modalidad alterna.

Debe apreciarse que la conexidén pivotante de los
carros 80 al puente 72 podria adoptar una configuracidn
diferente a la descrita especificamente arriba. La conexidn
pivotante podria alternativamente, por ejemplo, incluir el
extremo de barra, u otro arreglo de acoplamiento pivotante o
rotatoria.

La placa de montaje 82 incluye un mecanismo de
seguridad bajo la forma de medics de anti-descarrilamiento
827, 82B. Los medios de anti-descarrilamiento 82A, 82B son
rodamientos de bolas o similares, que aseguran gue los carros
80 sigan enganchadcs con los primeros y segundos rebordes 58,
64 del sistema fuerte de viga posterior trapezoidal 50 de 1la
modalidad alternativa. Los medios de anti-descarrilamiento
82A, 82B se proveen para prevenir que el puente 72 y la gruia
caigan a tierra en caso de falla de los rodillos 84, 86, 88,
90 u otras partes del carro 80,

Puede también apreciarse que el puente 72 puede
estaf bajo la forma de sistema de viga trapezoidal 10, 50, de
tal modoc formando un puente de Qiga trapezoidal 727. E1
puente 72 puede consistir en la viga trapezoidal 12, y la
pista de guia 30, en donde la porcién dg pista de guia 30 que

se extiende mas allad de la viga trapezoidal 12 se recibe en
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la manga del puente 100.

Refiriéndonos ahora a la figura 11 que ilustra la
modalidad alternativa del sistema fuerte de viga posterior
trapezoidal 70 que tiene el puente 72 consiste de la viga
trapezoidal 12 y de la pista de guia 30, formando de tal modo
un puente de viga trapezoidal 72’. Todos los elementos y sus
funciones del sistema fuerte de viga trasera trapezoidal 70
descrito antes se incorporan aqui a la modalidad alternativa
ilustrada en la figura 11.

El puente de viga trapezoidal 72’ consiste en la
viga trapezoidal 12 y la pista de guia 30, incluyendo todos
sus elementos éstructurales que se describe anteriormente.

El brazo de desplazamiento 92 se puede modificar
para acomodar alli el puente de viga trapezoidal 72/. El
brazo de desplazamiento 92 estd conectado de forma pivotante
con una manga del puente 100, como es ilustrado en la figura
11, que a su vez, estd conectado con seguridad con la pista
de guia 30 del puente de viga trapezoidal 72’. La manga del
puente 100 se construye de acero. Cualquier acero de grado
conveniente, o cualquier otro material, se podria utilizar en
la construccién de la manga del puente 100. El1 brazo de
desplazamiento 92 estd conectado de forma pivotante con la
manga del puente 100 mediante dos sujetadores 102, 104 via

los apéndices del” brazo de desplazamiento 106,108. Los

it
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sujetadores 102, 104 proporcionan una conexidén pivotante
entre el brazo de desplazamiento 92 y la manga del puente
100. El brazo de desplazamiento 92, la manga 94 y el carro 80
son idénticos a los descritos antes las figuras 8-10.

Refiriéndonos ahora a la figura 12 gque ilustra otro
puente trapezoidal 70’ de la viga de la modalidad alternativa
que consiste en el puente de viga trapezoidal 72’ y el carro
80’ . El puente de viga trapezoidal 72’ incluye los carros
80', de los cuales sdélo uno se ilustra. El carro 80’ se
properciona para viajar é lo largo de las pistas de guia
paralelas 30 respectivamente, como se describe anteriormente
con respecto a las figuras 7 -y 8. La relacidén y la
configuracidén del carro 80’ y de las pistas de guia 30 son
substancialmente idénticas. Por 1lo tanto, la descripcién
siguiente, referente a la figura 12, en parte, se refiere
solamente a un carro 80’. Ademads, los carros 80’ se pueden
motorizar o proveer con un sistema del motor y de impulsién.

El carro 80’, o un dispositivo similar, es movibles
a lo largo de las pistas de guia paralelas 30 del sistema
fuerte de viga posterior trapezoidal 70 e incluye por lo
menos una placa de montaje 82. La placa de montaje 82 se
configura para moverse longitudinalmente a lo largo de la
pista paralela de guia 30 por los rodillos 84, 86, 88, 90,

que se montan de forma rotatoria a la placa de montaje 82.

4y
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Los carros 80’ portan el peso del puente de viga trapezoidal
727 y de la grua (no ilustrada), que a su vez es portado por
las pistas de guia paralelas 30. Una placa de montaje
adicional 82 puede ser usada en el exterior del perfil
(perfil de doble T).

Preferentemente, los rodillos 84, 86, 88, 90
incluyen las superficies adelgazadas de tal modo que permiten
a los rodillos 84, 86, 88, 90 rodar eficientemente a lc largc
de las pistas de guia 30. Los rodillos 84, 86, 88, 890
incluyen superficies de rodamientc recubiertas de pléastico (o
caucho). Las superficies de rodamiento recubiertas de
pléstico se provén para reducir el ruido del rodamientc de
los rodillos 84, 86, 88, 80. Debe apreciarse, sin embargo,
gue los rodillos 84, 80, 88, 90 no necesitan incluir
superficies de rodamiento. recubiertas de plastico. Los
rodillos 84, 86, 88, 90 podrian incluir, por ejemplo,
superficies de rodamiento de acero.

La placa de montaje 82 incluye un mecanismo de
seguridad bajo la forma de medios de anti-descarrilamiento
82A, B82B. Los medios de anti-descarrilamiento 823, 82B son
ruedas montadas horizontalmente o similares, gque aseguran que
los carros 80’ sigan enganchados con las pistas de guia 30
del sistema fuerte de viga posterior trapezoidal 70. Los

mediocs de anti-descarrilamiento 82A, 82B se proporcionan para

46
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prevenir que el puente de viga trapezoidal 72’ y la gruaa
caigan a la tierra en caso de fallas de los rodillos 84, 86,
88, 90 u otras partes del carro 80'.

El brazo de desplazamiento 92 se puede modificar
para acomodar alli el puente de viga trapezoidal 72'. E1
brazo de desplazamiento 92 esta conectado de forma pivotante
con una manga del puente 100, como es ilustrado en la figura
12, que a su vez, estd conectado con seguridad con la pista
de guia 30 del puente de viga trapezoidal 72’. La manga del
puente 100 se construye de acero. Cualquier acero de grado
conveniente, o cualquier otro material, se podria utilizar en
la construccién de la manga del puente 100. El brazo de
desplazamiento 92 estd conectado de forma pivotante con la
manga del puente 100 mediante dos sujetadores 102, 104 via
los apéndices del Dbrazo de desplazamlento 106,108. Los
Sujetadores 102, 104 proporcionan una conexidén pivotante
entre el brazo de desplazamiento 92 y la manga del puente
100. Una pluralidad de los tornillos de presién 110 se
utiliza para asegurar la pista de guia 30 del puente de viga
trapezoidal 72’ a la manga del puente 100.

El puente de viga trapezoidal 72’ se adapta para
recibir alli la carretilla 78, la carretilla 78 es sostenida
por la pista de guia 30 del puente de viga trapezoidal 72'.

Los medios de unidén 76 de la carretilla 78 de tal modo se
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reciben dentro de la abertura 74 de la pista de guia 30 del
puente de viga trapezoidal 727.

Una barra suspendida 112 conecta pivotantemente el
brazo de desplazamiento 92 con la placa de montaje 82,
mientras que un par de los cables 114 conecta los apéndices
del brazo de desplazamiento 106,108 con la placa de montaje
82. La barra suspendida 112 pasa a través de 1la parte
superior del brazo de desplazamiento 892, un soporte del poste
de pivote 116, y una tuerca del pivete 118. Un pernc de
rodamiento 120 apoya el brazo de desplazamiento 92 a la barra
suspendida 112.

Refiriéndonos ahora a las figuras 13-15, que
ilustran otro sistema fuerte de viga trasera trapezoidal 130
de la modalidad alternativa gue consiste en el puente de viga
trapezoidal 72’ y el carro 134 que se adapta al recorrido a
lo largo de los perfiles de doble T ©paralelos 132
respectivamente, de los cuales sélo uno se ilustra. La
relacién y la configuracidén del carro 134 y de los perfiles
de doble T 132 son substancialmente idénticas. Por lo tanto,
la descripcién siguiente, referente a las figuras 13-15, en
parte, se refiere solamente a un carro 134. Los perfiles de
doble T 132 se pueden wunir a wuna estructura o a una

superficie de soporte (133).

El carro 134, o© un dispositive similar, es movible

INRV
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a lo largo de los perfiles de doble T 132 del sistema fuerte
de viga trasera trapezoidal 130 e incluye por 1o menos una
placa de montaje 136. La figura 14 muestra una modalidad que
comprende dos placas de montaje 136. La placa de montaje 136
se configura para viajar longitudinalmente a lo largo del
perfil de doble T paralelo 132 mediante 1los rodillos 138,
140, 142, 144 gue se montan de fofma rotatoria a la placa de
montaﬁe 136. Los rodillos 138, 142 se colocan en una malla
del perfil de doble T 132, mientras que los rodillos 140, 144
se colocan en la otra malla del perfil de doble T 132, como
se 1llustra mejor en la figura 14. Los carros 134 portan el
peso del puente de viga trapezoidal 72’ y de la grua (no
ilustrada), que a su vez es portado por los perfiles de doble
T 132. Ademéas, los carros 134 se pueden motorizar o
proporcionar un sistema de motor y de impulsion.

Preferentemente, los xodillos 138, 140, 142, 144
incluyen los rodamientos de bolaé de surco profundo 148 de
tal modo que permiten a los rodillos 138, 140, 142, 144 rodar
eficientemente a lo largo de los perfiles de doble T 132. Los
rodillos 138, 140, 142, 144 incluyen superficies de
rodamiento recubiertas de pléstico (o caucho) . Las
superficies de rodamiento recubiertas de pléastico se
proporcionan para reducir el ruido del rodamiento de los

rodillos 138, 140, 142, 144. Debe apreciarse, sin embargo,

[
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que los rodillos 138, 140, 142, 144 no necesitan incluir
superficies de rodamiento recubiertas de plédstico. Los
rodillos 138, 140, 142, 144 podfian incluir, por ejemplo,
superficies del laminado de acero.

La placa de montaje 136 incluye un mecanismo de
seguridad bajo la forma de pernos de anti-descarrilamiento
150. Los pérnos de anti-descarrilamiento 150 aseguran que los
carros 134 sigan enganchados ccn el perfil de doble T 132 del
sistema fuerte de viga trasera trapezoidal 130 de la
modalidad alterna. Los pernos de anti-descarrilamiento 150 se
proporcionan para prevenir que el puente de viga trapezoidal
72’ 'y la grta calgan a tierra en caso de falla de 1los
rodillos 138, 140, 142, 144 u otrés partes del carro 134.

El brazo de desplazamiento 152, que tiene la
configuracién de wun colgador en forma de U, se puede
modificar para acomodar alli el puente de viga trapezoidal
72’ . El brazo de desplazamiento 152 estid conectado de forma
pivotante con una manga del puente o una placa del colgador
de recorrido cruzado 156, comc se 1ilustra mejor en las
figuras 14 y 15, gue a su vez, estd conectado con seguridad
con una manga del puente o wuna placa del colgador de
recorrido cruzado 158. La manga del puente ¢ la placa del
colgador de recorrido cruzado 158 estd conectada con

seguridad con la pista de guia 30 del puente de viga
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trapezoidal 72’. La manga del puente o la placa del colgador
de recorrido cruzado 158 se construye de acero. Cualquier
acero de grado conveniente, o cualquler otro material, se
podria utilizar en la construccidn de la manga del puente o
la placa del colgador de recorrido cruzado 158. El brazo de
desplazamiento 152 estd conectado de forma pivotante con la
manga del puente o la placa del colgador de recorrido cruzado
158 mediante dos sujetadores 160 via la manga del puente o
una placa del colgador de recorrido <cruzado 156. Los
sujetadores 106 proporcionan una conexidn pivotante entre el
brazo de desplazamiento 152 y la manga del puente o una placa
del colgador de recorrido cruzado 158. Una pluralidad de
tornillos de presidn 162 se utiliza para asegurar la pista de
guia 30 del puente de viga trapezoidal 72’ a la manga del
puente o una placa del colgador de recorrido cruzado 158.

Ef‘puente de viga trapezoldal 72’ se adapta para
recibir alli la carretilla 78, con la carretilla 78 que es
sostenida por la pista de guia 30 del puente de viga
trapezoidal 727. Los medios de uﬂién 76 de la carretilla 78
de tal modo recibida dentro de la abertura 74 de la pista de
guia 30 del puente de viga trapezoidal 72'.

El brazo de desplazamiento 152 estd conectado de
forma pivotante con las placas de montaje 136 por un eje

principal 168. El eje principal 168 pasa a través de las
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placas de montaje 136 y es asegurado de manera pivotante a
las placas de montaje 136 mediante arandelas 170 y tuercas de
fijacidén 172. Los espaciadores del eje principal 174 se
colocan entre las placas de montaje 136 y un poste de pivote
178. El brazo de desplazamiento i52 esta conectado de forma
pivotante con el poste de pivote 178 via un cojlnete para el
poste de pivote 180. Ademéds, los cables 182 conectan las
placas del colgador de recorrido 156 con el eje principal
168.

Refiriéndonos ahora a la figura 16, otra modalidad
de la presente invencidén comprende un sistema fuerte de viga
trasera trapezoidal 200 gue comprende una viga trapezoidal 12
gue tiene wuna seccidén superior 16, un primer lado de
ahusamiento interno 14 y un segundo lado de ahusamiento
internc 20 como se describe anteriormente en referencia a
otras modalidades. Una seccién inferior 202 opuesta a la
seccidn superior 16 se extiende entre los lados primero vy
segundo 14, 20. Una porcidn superior 36 del puente 72”, que
puede tener una configuracién similar a la pista de guia 30
como se describe anteriormente, es asegurada a la secciédn
inferior 202 de la viga trapezoidal 12 por cualquier medio
conveniente conocido en la técnica, por ejemplo, pero no
limitado a, scldadura a lo largo de sus costuras del reborde,

remaches, sujetadores, pegamento, o© abrazaderas. Como se
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describe anteriormente con respecto a las mocdalidades
anteriores, el puente 72” comprende una abertura 74 a través
de la cual se extienden los medios de unidén 76 para un
dispositivo elevador. Los medios de unién estdn conectados
con una carretilla mévil a lo largo del interior del puente
72” como se describe anteriormente.

La modalidad mostrada en la figura 16 comprende un
par de pistas paralelas separadas de guia 204 gue tienen
perfiles de doble T, que proporcionan las pistas externas
para un sistema fuerte de viga posterior trapezoidal gue se
extiende en la parte superior. De.acuerdo con lo ilustrado en
la figura le, la viga trapezoidal 12 se extiende
substancialmente perpendicular en medio de, y se sostiene en
las pistas paralelas separadas de guia 204 via los carros
respectivos 206, o dispesitivos similares. Los carros 206
portan el peso de la viga trapezoidal 12 y de la gria (no
ilustrada), que a su vez es portado por las pistas de guia
paralelas 204, asi formandc una grua de puente.

Con referencia a la vista agrandada en la figura
17, cada carro 206 comprende por lo mencs una placa de
montaje 136. En esta modalidad, éada carro 206 comprende un
par de placas de montaje separadas substancialmente en forma
de U 136. Por lo menos una placa de montaje 136, y en esta

modalidad ambas placas de montaje 136, comprenden una
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abertura 137 a través de la cual sobresale el puente 727,
como se describe mas detalladamente adelante. Cada carro 206
es movible longitudinalmente a lo largo de su pista de quia
respectiva 204 en virtud de los rodillos 208, 210, 212, 214,
216, 218, 220, 222 montados de forma rotatoria en una
orientacién substancialmente vertical a las placas de montaje
136. Aunque los rodillos 218, 220, 222 no sean visibles en la
figura 17, la disposicién de los rodillos es igual en cada
placa de meontaje 136. Los rodillos 208, 212, 216, 220 se
colecan en una malla del perfil de doble T de la pista de
guia 204 y los rodilles 210, 214, 218, 222 se colocan por
debajo de la malla. Por lo tanto, cada carro 206 comprende
cuatro pares de rodillos, cada par gue tiene un rodillo sobre
y debajo de la malla.

Cada carro 206 comprende ademas uno o mas rodillos
224 del extremo gue se empotran y ruedan a lo largo del borde
de la malla del perfil de doble T. En la modalidad ilustrada,
un par de rodillos extremos 224 se monta de forma rotatoria
en una orientacidén substancialmente horizontal a cada placa
de montaje 136.

Los rodillos 208, 210, 212, 214, 216, 218, 220,
222, 224 pueden 1ncluir ‘uno de 1los siéuientes como se

describe anteriormente con respecto a las modalidades

anteriores: rodamiento de bolas de surco profundo,
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superficies de rodamientc recubiertas de plastico o de
caucho, superficies de rodamientc de acero.

El puente 72" se ﬁne a cada carro 206 via un brazo
de desplazamiento 226 y un miembro alargado bajo la forma de
eje principal 168 gque se extiende en medio de y esta
asegurado de manera pivotante a las placas de montaje 136. El
brazo de desplazamiento 226 se construye de acero suave, © de
acero del alto-grado, generalmente de placas de acero o de
barras de acero, pero cualquier otro material conveniente
puede ser utilizado. El1 brazo de desplazamiento 226 esta
conectado de forma pivotante con una manga de puente 230, que
recibe y estd conectada con seguridad con un extremo del
puente 72”. La manga de pueﬁte 230 se construye de cualquier
acero conveniente del grado, o© de cualquier otro material
conveniente. El brazo de desplazamiento 226 estd conectado de
forma pivotante con la manga de puente 230 mediante
sujetadores 102 en cualquier lado del brazo de desplazamiento
226 via los apéndices del brazo de desplazamiento 232. Los
sujetadores 102 proporcionan una conexidén pivotante entre el
brazo de desplazamiento 92 y la manga de puente 230.

El eje principal 168 se asegura pivotantemente a
cada placa de montaje 136 con las arandelas 170 en cualquier
lado de la placa de montaje 136 y de las tuercas de fijacién

172 en el exterior de las placas de montaje 136. Los
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espaciadores del eje principal 174 se colocan entre las
placas de montaje 136 y un poste de pivote 178 que se
extiende desde el eje principal 168. El brazo de
desplazamiento 226 estda conectado de forma pivotante en el
primer extremo con el poste de pivote 178 wvia un cojinete
para el poste de pivote 180, que puede estar bajo la forma
de buje plastico lubricado.

Los apéndices 232 dan al brazo de desplazamiento
226 una configuracidén generalmente de U invertida de tal
forma que el primer extremo estd conectado de forma pivotante
con los extremos del poste 178 y los segundos extremos de
cada 232 conectan de forma pivotante con la manga de puente
230 por los sujetadores 102.

La disposicion anterior forma un empalme universal
que proporcione el pivoteoc relativo necesario y el movimiento
lateral entre los carros 206 y el puente 727. El movimiento

fluido de la disposicién evita los atascamientos,

.particularmente después del inicio del movimiento del puente

72" que forma el puente de la grua en relacién a las pistas
de gula paralelas 204 del sistema fuerte de viga trasera
trapezoidal 200.

Debe apreciarse que la conexidén pivotante de los
carros 206 al puente 72” podria adoptar configuraciones

diferentes a las descritas especificamente antes. La conexién
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pivotante podia por ejemplo, incluir el extremc de barra, u
otra disposicién pivotante o rotatoria del acoplamiento. En
algunas modalidades alternativas de la presente invenciédn,
los carros 206 se pueden substituir por los carros descritos
en la publicacién internaciocnal No. WO 03/101878 del
solicitante, cuyo contenido de la solicitud de patente se
incorpora aqui como referencia.

Con referencia a la figura 18, de acuerdo con
algunas otras modalidades alternativas de la presente
invencién, por lo menos la parte de los lados primero vy
segundo 14, 20 de la wviga trapezoldal 12 comprende una
estructura de red o recortada 300 y no los lados sdlidos de
acuerdo lo descrito con respecto a las modalidades
anteriores. De acuerdo con algunas modalidades, la mayoria de
los lados primero y segundo 14, 20, aparte de los extremos
sélidos 302, comprende la estructura de red 300, que permite
la reduccién adicional en el pesc del puente mientras gque
conserva suficiente fuerza. Como se describe anteriormente
coen respecto a modalidades anteriores, esta modalidad
comprende las tapas extremas 26 unidas a los lados primero y
segundo 14, 20 éobre el puente 72" y refuerzos de diafragma
40 dentro de la viga trapezoidal 12, que puede también ser
elementos verticales adyacentes provistos de la estructura de

red 300.
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Como otra alternativa adicional a la modalidad
mostrada en la figura 18, se omite el puente 72" y las placas
de acero planas 304 se sueldan a y se extienden de la
seccidétn inferior 202 de la wviga trapezoidal 12 ©para
proporcionar una pista. La carretilla 78 gue comprende el
brazc de desplazamientce 152 que depende de alli como se
describe anteriormente se extienden en las placas de aceroco
planas 304 que forman la pista en vez del puente 727'.

Refiriéndonos ahora a las figuras 19-21, otra
modalidad de la presente invencidédn comprende un ensamble
elevador 300 que comprende un puente 72”', gque puede tener
una configuracién similar a la pista de guia 30. Como se
describe anteriormente con respecto a modalidades anteriores,
el puente 72”' comprende una abertura 74 en un superficie
inferior a través de la cual se extienden los medios de unién
76 para un dispositivo elevador. Los medios de unién estén
conectados con la carretilla 78 (mostrada en 1la figura 7)
movible a lo largo del interior del puente 72”' como se
describe anteriormente.

La modalidad mostrada en las figuras 19-21
comprende un par de pistas de gula paralelas separadas 204
que tienen perfiles de doble T, que proporcionan las pistas
externas para una grua de puente que se extiende en la parte

superior. Segun lo ilustrado en las figuras 19-21, el puente
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72”' se extiende substancialmente perpendicular en medic de,
y sostenido por, las pistas de guia paralelas separadas 204
via los carros respectivos 306, o dispositivos similares. Los
carros 306 portan el peso del puente 72”' y de la grua (no
ilustrada), que a su vez es portado por las pistas de guia
paralelas 204, formando asi una grua de puente.

Con referencia adicional a las vistas agrandadas en
las figuras 22 y 23, cada carro 306 comprende por lo menos
una placa de montaje 136. En esta modalidad, cada carro 306
comprende un par de las placas de montaje substancialmente
rectangulares 136 separadas, cada una con una abertura 307
que las atraviesa. Cada carro 306 puede moverse
longitudinalmente a lo largo de su respectiva pista de gula
204 en virtud de los rodillos 308, 310, 312, 314, montados de
forma rotatoria en una orientacidédn substancialmente vertical
a las placas de montaje 136 mediante los ejes respectivos
316, 318B. Este arreglo se muestra lo mas claramente posible
en la figura 20. Los ejes 316, 318 pueden estar bajo la forma
de pernos roscados que pasan a través de las aberturas en las
placas de montaje 136 y asegurado en el lugar con los pernos
320. Los pernos y/o los espaciadores se pueden utilizar para
mantener la posicidn de los rodillos 308, 310, 312, 314 a lo
largo de los ejes respectivos 316, 318. Los rodillos 308,

310, 312, 314 se colocan en una malla del perfil de doble T
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de la pista de guia 204. Cada <carrc 306 comprende
proyecciones 322 que se extienden dentro de las placas de
montaje 136 adyacentes a los rodillos 308, 310, 312, 314. Las
proyecciones 322 se extienden hacia adentro sobre una malla
del perfil de doble T de la pista de guia 204 y actian como
placas anti-descarrilamiento para prevenir el
descarrilamiento de los rodilles 308, 310, 312, 314 y por lo
tanto los carros 306 de la pista de guia 204.

Cada carrc 306 comprende ademas uno o mas rodillos
de guia 224 gue se empotran y ruedan a lo largo del borde de
la malla del perfil de doble T. En la modalidad ilustrada, un
par de los rodillos de guia 224 se monta de forma rotatoria
en una orientacién substancialmente horizontal a cada placa
de montaje 136 con un rodillo de guia 224 en cada extremo de
la placa de montaje 136.

Los rodillos 308, 310, 312, 314 y rodillos de guia
224 pueden incluir uno de los siguientes como se describe
anteriormente con respecto a modalidades anteriores:
rodamiento de bolas de surco profundo, superficies de
rodamiento recubiertas de plastico o de caucho, superficies
de rodamiento de acero.

El puente 72”' se une a cada carro 306 mediante un
par de brazos de desplazamiento 226 asegurado de manera

pivotante a un miembro alargadec respectivo bajo la forma de
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eje principal 168 que se extiende entre las placas de montaje
136. Los brazos de desplazamiento 226 se construyen de acerc
suave, o de acero de alto grado, generalmente de placas de
acero o de bandas de acero, pero cualquier otrc material
conveniente puede ser utilizado. Cada brazo de desplazamiento
226 esta conectado de forma pivotante con el puente 72”' via
un hombro 324 conectado con seguridad con un extremo del
puente 72”'. Un par de hombros 324, por ejemplo, se suelda
en un arreglo paralelo a cada lado del puente 72”' en su
extremo de acuerdo con las indicaciones de las figuras 19-23.
Como se muestra en la figura 23, cada hombro 324 comprende
un soporte bajo la forma de placa de anti-caida 326 soldada
a un superficle inferior de cada hombro 324. Cada soporte 326
comprende una abertura en cada extremo para recibir un
sujetador 102 bajo 1la forma de barra. Cada brazo de
desplazamiento 226 estd conectado de forma pivotante con un
hombro respectivo 324 mediante sujetadores 102 que pasan por
cualquier lado del brazc de desplazamiento 226 y en las
aberturas en cada extremo de soporte 326. Los sujetadores 102
proporcionan una conexién pivcetante entre el brazo de
desplazamiento 226 y los hombros 324 del puente 727'. De
acuerdo con algunas modalidades, las aberturas se extienden a
través de la iongitud de soporte 326 y un par de barras se

utiliza tal que una sola barra pasa a través de cada brazo de
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desplazamiento 226 y de soporte respectivo 326.

Los ejes principales 168 pueden estar bajo la forma
de pernos roscados y se aseguran a cada placa de montaje 136
con arandelas 170 a cualguier lado de la placa de montaje 136
y de las tuercas de fijacién 172 en el interior y el exterior
de las placas de montaje 136, como se describe anteriormente
con respecto a modalidades anteriores. Solamente las tuercas
de fijacidén 172 en el exterior de las placas de montaje 136
se muestran en las figuras 19-23. Aungue no estén mostrados
en las figuras 19-23, de acuerdo 1lo descrito previamente
aqui, (en referencia, por ejemplo, a la figura 14), de
acuerdo algunas modalidades, los espaciadores del eje
principal 174 se puedan colocar entre las placas de montaje
136 y un poste respectivo de pivote 178. Los brazos de
desplazamiento 226 estidn conectados de manera pilvotante con
los postes respectivos de pivote 178 a través de un cojinete
para el poste de pivote 180, que puede estar bajo la forma
de un buje plédstico lubricado.

L.a disposicién anterior forma un empalme universal
gue proporciona el necesario pivoteo relativo y el movimiento
lateral entre los carros 306 y el puente 72”'. El movimiento
fluido de la disposicién evita el atascamiento,
particularmente después de la iniciacién del movimiento del

puente 72”' que forma el puente de la grua en relacidén a las
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pistas de guia paralelas 204 del ensamble elevador 300. La
abertura 307 a través de cada placa de montaje 136 permite el
suficiente movimiento de la pista de guia 30 y los hombros
324. Los hombros 324 provén 1la unidén a los pares de 1los
brazos de désplazamiento 226 y el espacio entre los hombros
324 permite el acoplamiento de la carretilla 78 al puente
7270 .

Debe apreciarse gque la conexidn pivotante de 1los
carros 306 al puente 72”' podria adoptar las configuraciones
diferentes a la descrita especificamente antes. La conexiédn
pivotante podria, por ejemplo, incluir el extremo de barra, u
otro arreglo de acoplamiento pivotante o rotatorio.

Aungue las modalidades mosﬁradas en las figuras 19-
23 muestran un puente plano 72”', el sistema fuerte de viga
trasera trapezoidal ya mencionado se puedan utilizar con las
modalidades mostradas en las figuras 19-23. Otra variacién a
las modalidades mostradas en las figuras 19-23 se muestra en
las figuras 24-26. En esta modalidad, el ensamble elevador
400 comprende un puente 72”' gque tiene un par de hombros 324
provistos en cada extremo para el acoplador giratorio a los
brazos de desplazamiento 226 respectivos de un carro
respectivo 406 como se describe anteriormente. Sin embargo,
en esta modalidad, las placas de montaje 136 forman dos

paredes de una caja de moldeo 402, que se puede vaciar de
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cualquier metal conveniente, tal como acero grado 4140 de
alta resistencia a la traccidn. En esta modalidad, una de las
placas de montaje 136 en un ladoc mé&s cercano al puente 727!
comprende una abertura 307 a través de la cual el puente 727'
sobresale para permitir la conexién pivotante de los hombros
324 a los brazos de desplazamiento 226. La placa de montaje
136 en el exterior es una pared plana y no comprende una
abertura.

Los miembros 168, comprenden postes de pivote 178,
tienen una seccidén transversal cuadrada y se vacian con la
caja 402, Los miembros alargados 168 pueden sin embargo tener
otras formas de seccidn transversal. Por lo tanto, se fijan a
los miembros alargados 168 no en la forma dg ejes de piveote
principales como se describe anteriormente con respecto a las
modalidades mestradas en las figuras 16, 17 y 19-23.

Cada carro 406 es movible longitudinalmente a 1lo
largo de su respectiva pista de guia 204 en virtud de los
rodillos 308, 310, 312, 314, montados de forma rotatoria en
una orientacidén substancialmente vertical a 1las placas de
montaje 136 via los ejes respectivos 316, 318 como se
describe anteriormente. Las placas de montaje 136 de
cualquier lado de la caja de moldeo 402 comprenden aberturas
403 y collares 405 para los ejes de montaje 316, 318.

Cada carro 406 comprende por lo menos un miembro de
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anti-descarrilamiento 408 y en esta modalidad a los pares de
los miembros de anti-descarrilamiento 408 se montan a una
superficie inferior de la caja de moldec 402 debajo de las
placas de montaje 136 de cualquier lado de la caja de moldec
402. La caja 402 se moldea con un miembro 409 de la primera
base en una posicién substancialmente central que comprende
una pluralidad de aberturas alargadas 410. En esta modalidad,
se proporcionan cuatroc aberturas alargadas 410 y se fijan los
miembros de anti-descarrilamiento 408 al miembro 409 de la
primera base con sujetadores, tales como tuercas y los
pernos. Los miembros de anti-descarrilamiento 408 comprenden
un bloque 412 gue se empotra o se extiende muy cerca a la
malla del perfil de doble T de la pista de guia 204 y de una
placa 414 wunida al bloque 412 por los sujetadores que se
coloca debajo de la malla del perfil de doble T para prevenir
el descarrilamiento de los rodilles 308, 310, 312, 314 y por
lo tanto del carro 406 de la pista de guia 204. Las aberturas
alargadas 410 permiten la colocacién exacta y el montaje
variable de los miembros de anti-descarrilamiento 408 con
respecto a la pista de guia 204 y permiten al carro 406 ser
utilizado en una amplia gama de pistas de la guia de diversos
tamanios y formas.

Cada carro 406 comprende ademas uno o ma&s rodillos

de guia 224 que se empotran y ruedan a lo largo del borde de
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la malla del perfil de doble T. En la modalidad ilustrada, un
par de rodillos de guia 224 se monta de forma rotatoria en
una orientacién substancialmente horizontal a un extremo
respectivo del miembro base 416 de la caja de moldeo 402 con
sujetadores, tales como tuercas y pernos. Cada miembro base
416 comprende un par de aberturas alargadas 418 para permitir
la colocacidén exacta y el montaje variable de los rodillos de
guia 224.

La modalidad mostrada en las figuras 24-26 tiene
fuerza superior gue algunas de las modalidades anteriores vy
es mas barata de producir porque se moldea como una sola
unidad y no se forma de componentes trabajados a maquina vy
cortados por separado.

Debe apreciarse que las partes de los arreglos
descritos antes se podrian incorporar en los ensambles
existentes. A este respecto, el sclicitante considera que los
arreglos ilustrados en las figuras 7-26 en su totalidad o en
parte, se podrian incorporar en los ensambles existentes. E1
solicitante considera que por lo menos los arreglos que
comprenden los carros que se desplazan en la parte superior
descritos aquil se pueden motorizar y no ser movidos a mano.

Las modalidades de la presente invencién que
comprenden los carros motorizados que se mueven en la parte

superior ahora serén descritas en referencia a las figuras
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27-32.

Las figuras 27-29 muestran un ensamble 500 de la
gria de puente que comprende un par de pistas gula separadas
204 conectables a una estructura de soporte (no mostrada) y a
un par de carros 506 movibles longitudinalmente a lo largo de
las pistas de guia 204 respectivas. Como con algunas de las
modalidades anteriormente descritas, el puente 72”' comprende
un par de hombros 324 en cada extremo del puente. Un hombro
324 se une a cualquier lado del puente 72”' por cualquier
medio conveniente, tal como soldadura, y cada hombro 324
sobresale mas alla del extremo del puente 727'.

Con la referencia adicional a la figura 30, cada
hombro 324 del puente 72”' estd conectado de forma pivotante
con un brazo respectivo de desplazamiento 226. En esta
modalidad, cada brazo de desplazamiento 226 estd bajo la
forma de estriboc 502. Cada estribo 502 se puede considerar
que comprende un par de los apéndices separados del brazo de
desplazamiento 232 que se ensamblan en un primer extremo que
forma un reborde 504 y se ensamblan en un segqundo extremo que
forma una base 506 del estribo 502. Cada hombro 324 esta
conectado de forma pivotante con un estribo respectivo 502 en
el segundo extremo via un poste de pivote 178 y un cojinete
para el poste de pivote 180 montados a la base 506.

El reborde 504 de cada estribo 502 comprende una
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abertura 508 para contener un cojinete esférico 510. La
abertura 508 y el cojinete esférico 510 reciben desplazable y
de forma rotatoria a un miembro alargado bajo la forma de eje
principal 168. El eje principal 168 esta sostenide por un
cuerpo 512 del carro 506, gque cubre los componentes del carro
506. El cuerpo 512 se puede considerar gque comprende un par
de las placas de montaje transversales 515 paredes de extremo
de formacidén del cuerpo 512 y de las placas de montaje 136
paredes laterales de formacidén del cuerpo 512. Como se
muestra en la figura 27, una placa de montaje interna 136
comprende una abértura 307 a través de la cual el puente 727
y/o los hombros 324 del ©puente sobresalen ©para el
acoplamiento pivotante a los estribos 502. Las placas 507 se
unen a las placas de montaje internas 136 sobre el puente
72"' para prevenir el recorrido ascendente del puente en
relacién al carro 506, evitando asi gque los hombros 324
salten de los postes de pivote 178 y de los cojinetes del
poste del pivote 180.

El cuerpo 512 también comprende un techo 514 unida
a las placas de montaje transversales 515 y a las placas de
montaje 136. En 1las figuras 27-29, el cuerpo 512 se ha
omitido del carro 506 en el lado derecho para mostrar los
componentes internos. Parte del techo 514 y/o de las placas

de montaje transversales 515 se puede curvar, comoc se muestra
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lo més claramente posible en las figuras 27 y 30. Como se
muestra en la figura 30, el eje principal 168 es sostenido
en cada extremo por las porciones reforzadas 516, gque pueden
ser parte de las placas de montaje transversales 515 o parte
del techo 514, El eje principal 168 también es sostenido en
una regidén substancialmente central por la porcidn reforzada
518 colgado hacia abajo del techo 514. Sin embargo, seré
apreciado que en modalidades alternativas, el eje principal
168 se puede sostener en cada extremo por las placas de
montaje transversales 515 del cuerpo 512.

Como se muestra lo mas claramente posible en las
figuras 30 y 31, el carro 506 también comprende por lo menos
un medio de empuje 520 montado de forma desplazable en el eje
principal 168 adyacente al reborde 504 en el primer extremo
del estribo 502. En la modalidad mostrada, los medios de
empuje 520 bajo la forma de resortes helicoidales se
proporcionan en cualquier lado del reborde 504 de cada
estribo 502 para mantener los estribos 502 alineados con los
hombros respectivos 324 del puente y para prevenir ensuciar
los estribos 502 del eje principal 168 y/o de los hombros 324
que sostienen el puente 72”'. Por lo menos un espaciador 522
se monta desplazable en el eje principal 168 entre los medios
de empuje 520 y el cuerpo 512. En la modalidad mostrada, un

espaciador 522 estd montado desplazado fuera de cada uno de
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los medios de empuije externos 520 para cada estribo 502. Los
medios de empuje internos 520 también se empotran con la
porcién reforzada central 518 del cuerpo 512.

El ensamble 500 de 1la gria de puente también
comprende los medios de impulsién 524 unidos a cada carro 506
via una caja de engranajes 526 para conducir cada carro a lo
largo de su respectiva pista de gula 204. Los medios de la
impulsién pueden tomar cualquier forma conveniente, tal como
un motor eléctrico, y los medios de la impulsidén para cada
carro se sincronizan via una conexidn alambrica o inaldmbrica
tal que ambos carros 506 son conducidos en la misma direccidn
simultidneamente para mover el puente 72”' a lo largo de las
pistas de guia 204. La caja de engranajeé 526 se puede montar
al cuerpc 512 por cualquier medio conveniente y unir a uno de
los ejes 31 o 318 en los cuales estdn montados
respectivamente los rodillos 308 y 310 o los rodillos 312 y
314 para conducir el carro a lo largo de la pista de guia
204.

Con referencia a 1la figura 29, el puente 727!
comprende los medios de unidén 76 para sostener un dispositivo
elevador del ensamble de la grua de puente 500. La figura 29
muestra un par de medios de unidén 76, cada‘uno de los cuales
se une a una carretilla 78, que puede estar bajc la forma de

montaje doble de la carretilla, que se extiende dentro de la
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estructura hueca del puente 727! como se describe
anteriormente. Una caja del motor de elevacidn 528 se une a
los medios de unidén 76 para la operacidédn motorizada del
dispositivo elevador.

Con referencia a la figura 32, los miembros de
anti-descarrilamiento 408 se unen a un superficie inferior
del cuerpo 512, por ejemplo, como se describe anteriormente.
En esta modalidad, los miembros de anti-descarrilamiento 408
son estructuras unitarias y no estdn formados de un bloque
separado 412 y de la placa 414 como se describe anteriormente
con respecto a la figura 24. El rodillo 310 se asegura en el
lugar en el eje 316 via el anillo de cierre 530 y la arandela
532. La figura 32 también muestra una placa circular 530, que
es una placa de cubierta unida al cuerpo 512,

Mientras que las modalidades descritas referente a
las figuras 27-32 comprenden un par de brazos de
desplazamiento 226 bajo la forma de estribos 502, debe
apreciarse que las modalidades de la presente invencién
pueden incluir un solo brazo de desplazamiento 226 bajo 1la
forma de estribo 502 conectado de forma pivotante con el
puente 72”' via el poste de pivote 178 y el cojinete para el
poste de pivote 180, opcionalmente via una manga del puente,

asi omitiendo los hombros 324,

Por lo tanto, de acuerdo con otro aspecto, la
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presente invencidén reside en un carro 506 para un ensamble
500, el carro de la gria de puente que comprende un cuerpo
512 que tiene un par de placas de montaje transversales
separadas 515, un par de las placas de montaje 136 y un techo
514. E1 carro 506 comprende una pluralidad de los rodillos
308, 310, 312, 314 montados de forma rotatoria en una
orientacidén substancialmente vertical al cuerpo 512 para el
movimiento longitudinal del carro 506 a lo large de una
respectiva pista de guia 204 del ensamble 500 de la gria de
puente. El carro 506 también comprende un miembro alargado
sostenido por el <cuerpo y por lo menos un brazo de
desplazamiento 226 bajo la forma de estribo 502 unido
desplazable y de forma rotatoria en un primer extremo al
miembro alargado, por ejemplo via un cojinete esférico. El
estribo 502 tiené por lo menos un segundc extremo para la
conexidén pivotante al puente 72”', por ejemplo via el poste
del pivote y un cojinete del poste del pivote.

Las modalidades alternativas de los carros 506 que
comprenden el ensamble 500 de la grua de puente proporcionan
el recorrido mejorado de los carros 506 a lo largo de las
pistas de guia 204 y de la probabilidad reducida de atasco
comparada con los ensambles existentes. Esto es un resultado
de 1la conexidén pivotante del puente 72”' a los segundos

extremos de los estribos 502. Esto es también un resultado
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del acoplador de los estribos 502 en el primer extremo via
los cojinetes esféricos 510. El mantenimiento substancial de
la posicién de los estribos 502 via los medios de empuje 520
también contribuyen a la probabilidad reducida de atasco vy
facilitan el recorrido de los carros 506. Por lo tanto sera
apreciado que el acoplador vya mencionade del puente 727" a
los carros 506 se puede también utilizar para las gruas de
puente manuales tales que los medics de impulsidén 524 y la
caja de engranajes 526 estan omitidocs.

Los sistemas fuertes de viga trasera trapezoidal
10, 50, 70, 70', 130, 200 de 1la mcdalidad alternativa
permiten que el ©pesc del puente sea reducide por el
aproximadamente 35% comparado con usar vigas RHS como viga
trasera fuerte.

Ademéds, sin el uso de los haces traseros fuertes
trapezoidales 10, 50, 70, 70 ', 130, 200, wun disefioc de un
puente corriente de 1 tonelada de 12 metros pesa 513 kg.
Usando las vigas traseras fuertes trapezoidales 10, 50, 70,
70', 130, 200 de acuerdo con las modalidades de la invencidn,
un disefic de un puente corriente de 2 tonelada de 12 metros
pesa 440 kg. Las mecdalidades de la presente invencién también
permiten longitudes del puente de hasta por loc menos 15
metros para las grias de puente manuales y longitudes

considerablemente mas largas del puente para las gruas de
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puente motorizadas. Asi puede apreciarse el beneficio de usar
la viga trasera fuerte trapezoidal 10, 50, 70, 70', 130, 200
de acuerdo las modalidades de la invencidén en las gruas de
puente.

Los sistemas fuertes de la viga trasera
trapezoidales 10, 50, 70, 70', 130, 200 de la modalidad
alternativa, y los ensambles de elevacién 300, 400, 500 de la
presente invencidén se han encontrado que por lo menos reduce
la incidencia de atascos experimentada por los ensambles
existentes. Esto se aplica a las versiones manuales vy
motorizadas. Ademés, los sistemas fuertes de la viga trasera
trapezoidales 10, 50, 70, 70", 130, 200 de la modalidad
alternativa, y los ensambles de elevacién 300, 400, 500 de la
presente invencidén también se han encontrado que reqguieren
menos esfuerzo del operador para iniciar el movimiento del
puente 72, 72', 72", 772"' a lo largo de las vigas paralelas
10, 50, 132, 204 cuando se comparan a los ensambles
existentes. Las asambleas 200, 300, 400, 500 particularmente
también proporcionan mas sitio principal en comparacién con
algunos de los ensambles existeﬂtes.

Por otra parte, la presente invencidn es
particularmente util, porque puede ser incorporada

relativamente f4cilmente en los ensambles existentes.

Mientras que las modalidades preferidas del sistema
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fuerte de wviga ©posterior trapezoidal se han descrito
detalladamente, debe ser evidente que Tele! posibles
modificaciones y variaciones, que entrardn dentro del alcance
de la invencién. Con respecto a la descripcidén anterior, debe
ser observado que las relaciones dimensionales Optimas para
las partes de la invencién, incluyen variaciones de tamano,
materiales, forma, forma, funcidén y manera de la operaciédn,
del ensamble y del uso, se consideran facilmente evidentes vy
obvias para la persona experta en la técnica y a todgs las
relaciones equivalentes a los ilustrados en los dibujos vy
descritos en la descripcidén se pretende estén comprendidos en
la presente invencién. Por lo tanto, el precedente se
considera como ilustrativo solamente de los principios de la
invencidén. Ademds, puesto que numerosas modificaciones vy
numercsos cambios numerosos fadcilmente se les ocurrirdn a los
expertos en la materia, no se desea limitar la invencién a la
construccidén y a la operacidén exactas mostradas y descritas y
por consiguliente, todas las modificaciones y equivalentes
convenientes los cuales puedan usarse, caen dentro del

alcance de la invenciodn.
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NOVEDAD DE LA INVENCION

Habiéndose descrito la invencidn como antecede, se
reclama como propledad lo contenido en las siguientes:

REIVINDICACIONES

1. Un carro para un ensamble de grua de puente,
caracterizado porgque comprende:

un par de placas de montaje separadas, por lo menos
una de las placas de montaje presentan una abertura;

una pluralidad de rodillos montados 'de forma
rotatoria en una orientacidn substancialmente vertical a las
placas de montaje para el movimiento longitudinal del carro a
lo largo de una respectiva pista de guia del ensamble de grua
de puente;

un miembro alargado gque se extiende entre las
placas de montaje; y

un brazo de desplazamiento acoplado de forma
pivotante en un primer extremo al miembro alargado, el brazo
de desplazamiento que tiene por lo menos un segundo extremo
para la conexidédn pivotante a un puente, el puente sobresale a
través de la abertura en por lo menos una de las placas de
montaje y comprende medios de unién para sostener un
dispositivo elevador del ensamble de grua de puente.

2. El carro de conformidad con la reivindicacién 1,
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caracterizado porque el brazo de desplazamiento se acopla
pivotantemente a un poste del pivote via un cojinete del
poste del pivote, el poste de pivote se extiende desde el
miembro alargado.

3. El carro de conformidad con la reivindicacién 1,
caracterizado porque el miembro alargadc es un eje asegurado
de manera pivoténte a las placas de montaje. |

4. El carro de conformidad con la reivindicacidén 1,
caracterizado ©porque el brazo de desplazamiento esté
conectado de forma pivetante con una manga del puente para
recibir un extremo del puente.

5. El- carro de conformidad con la reivindicacién 4,
caracterizado porque el brazo de desplazamiento comprende un
par de apéndices, cada apéndice conectado de forma pivotante
con la manga del puente por un sujetador.

6. El carro de conformidad con la reivindicacién 1,
caracterizado porque ambas placas de montaje comprenden una
abertura.

7. El carro de conformidad con la reivindicacién 1,
caracterizado porgue el carro se mueve encima de la
respectiva pista de guia.

8. El carro de conformidad con la reivindicacién 1,
caracterizado porque la respectiva pista de guia estd bajo la

forma de perfil de doble T y el carro se mueve por encima de
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una malla del perfil de doble T.

9. El carro de conformidad con la reivindicacién 8,
caracterizado porque algunos de la pluralidad de rodillos se
coloca encima de una malla del perfil de dcble T y algunos de
la pluralidad de rodillos se coloca por debajo de la malla.

10. El carro de conformidad con la reivindicacién
8, caracterizado porque ademas comprende uno o mas rodillos
extremos, cada rodillo extremo estd empotrado y es capaz de
rodar a lo largo de un borde respectivo de la malla del
perfil de doble T.

11. El1 carro de conformidad con la reivindicacién
10, caracterizado porgue un par de rodillos extremos se monta
de forma rotatoria «con wuna orientacién substancialmente
horizontal a cada placa de montaje.

12. El carro de conformidad con la reivindicacién
1, caracterizado porgque ademds comprende:

un segundo miembro alargado separado del miembro
alargado, el segundc miembro alargado gue se extiende entre
las placas de montaje; y

un segunde brazo de desplazamiento acoplado de
forma pivotante en un primer extremo al segundo miembro
alargado, el brazo de desplazamiento gue tiene por lo menos
un segundo extremo para la conexidn pivotante al puente.

13. El1 carro de conformidad con la reivindicacidén
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12, caracterizado porque el segundo miembro alargado es un
eje ésegurado de manera pilvotante a las placas de montaje.

14. El carro de conformidad con la reivindicacién
12, caracterizado porque ademds comprende un hombro a
cualquier lado del puente en el extremo del puente, cada
hombro estéd conectado de forma pivotante con un brazo
respectivo de desplazamiento. |

15. El carro de conformidad con la reivindicaciédn
14, caracterizado porgque ademds comprende un soporte en la
superficie inferior de cada hombro para recibir un par de
sujetadores para la conexidén pivotante a un brazo respéctivo
de desplazamiento.

l6. El carro de conformidad con la reivindicacién
12, caracterizado porque ademas comprende las proyecciones
que se extienden en el interior de las placas de montaje
adyacentes a los rodillos para prevenir el descarrilamiento
de los rodillos de la pista de guia.

17. El carro de conformidad con la reivindicacién
12, caracterizado porque las placas de montaje y los primeros
Yy segundos miembros alargados forman parte de una caja de
moldeo.,

18. El carro de conformidad con la reivindicacién

17, caracterizado porque ademads comprende un primer miembro

base para montar por lo menos un miembro de anti-.
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descarrilamiento.

19. El carro de conformidad con la reivindicacién
18, caracterizado porque el primer miembro base comprende una
pluralidad de 1las aberturas alargadas para el montaje
variable por lo menos de un miembro del anti-
descarrilamiento.

20. El carro de conformidad con la reivindicacidén
17, caracterizado porque ademas comprende por lo menos un
miembro base extremo para montar uno o més rodillos extremos,
cada rodillo extremo estd empotrado y es capaz de rodar a lo
largo de un borde respectivo de una malla de un perfil de
doble T de la respectiva pista de guia.

21. El1 carro de conformidad con la reivindicacién
20, caracterizado porque por lo menos un miembro base extremo
comprende una pluralidad de las aberturas alargadas para el
montaje variable de uno o més rodillos extremos.

22. Un ensamble de gruia de puente caracterizado
porgue comprende:

una viga trapezoidal;

un puente unido a una superficie inferior de 1la
viga trapezoidal, el puente comprende medios de unién para
sostener un dispositivo elevador;

por lo menos una pista de guia conectable a una

estructura de soporte;
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por lo menos un carro movible longitudinalmente a
lo largo de por lo menos una pista de guia, el carro
comprende:

un par de placas de montaje separadas;

una pluralidad de rodillos montada de forma
rotatoria en una orientacidn substancialmente vertical a las
placas de montaje;

un miembro alargado gque se extiende entre las
placas de montaje; y

un brazo de desplazamiento accoplado de forma
pivotante en un primer extremo al miembro alargado, el brazo
de desplazamiento que tiene por lo menos un segundo extremo
para la conexidn pivotante al puente.

23. El1 ensamble de grua de puente de conformidad
con la reivindicacidén 22, caracterizado porque la viga
trapezoidal tiene una seccidén superior, un primer lado
asegurado rigidamente a la seccidn superior y un sequndo lado
aseguradoe rigidamente a la seccién superiof opuesta al primer
lado, caracterizado porque los primeros y segundos lados se
adelgazan hacia adentro entre si de la seccidédn superior al
puente.

24, El ensamble de grtua de puente de conformidad
con la reivindicacidén 23, caracterizado porque la seccién

superior tiene una primera seccidén superior asegurada
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rigidamente al primer lado y una segunda seccidn superior
asegurada rigidamente al segundo lado, y porgque la primera
seccidn superior se asegura rigidamente a la segunda seccidn
superior de una manera generalmente traslapada.

25. El1 ensamble de grua de puente de conformidad
con la reivindicacién 24, caracterizado porque por lo menos
una parte del primer lado y/o por lo menos una parte del
sequndo lado presentan una estructura de red.

26. El ensamble de grua de puente de conformidad
con la reivindicacidén 22, caracterizado porque el por 1lo
menos un carro se desplaza por encima o es colgado debajo con
respecto a la pista de guia.

27. El ensamble de grua de puente de conformidad
con la reivindicacidén 22, caracterizado porque la viga
trapezoidal ofrece un primer reborde que se extiende de una
primera viga opuesta a la seccidén superior y un segundo
reborde que se extiende de una segunda viga opuesta a la
seccidén superior, los primeros y segundos rebordes estéan
orientaron uno frente al otro.

28. El ensamble de grua de puente de conformidad
con la reivindicacidn 27, caracterizado porgque la
configuracidén de los primeros y segundos rebordes y los
primeros y segundos lados permiten que un componente de la

gruia de puente sea recibido alli.
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29. El ensamble de grua de puente de conformidad
con la reivindicacién 27, <caracterizadoc porque ademéas
comprende una pluralidad de refuerzos de diafragma dentro de
los primeros y segundos lados.

30. Un ensamble de grua de puente caracterizado
porque comprende:

una viga trapezoidal;

por lo menos una pista de guia conectable a una
superficie inferior de la viga trapezoidal;

por lo menos un carro movible longitudinalmente
dentro de por lo menos una pista de guia;

un puente que comprende medios de unidén para
sostener un dispositivo elevador;

por lo menos un brazo de desplazamiento que tiene
un primer extremo conectado de forma pivotante con por lo
menos un carro y por lo menos un segundo extremo conectado de
forma pivotante con un puente, el puente que comprende mediocs
de unidén para sostener un dispositivo elevador; vy

un empalme universal provisto entre el por 1o menos
un braéo de desplazamiento y el por lo menos un carro para
absorber los movimientos rotatorios y laterales del puente
cuando se aplica una fuerza a los medios de unién.

31. El ensamble de grua de puente de conformidad

con la reivindicacidén 30, caracterizado porque el por lo
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menos un carro se desplaza por encima o es colgado debajo con
respecto a la pista de guia.

32. El ensamble de grua de puente de conformidad
con la reivindicacidén 30, caracterizado porque ademas
comprende una viga trapezoidal unida a la parte superior del
puente.

33. El1 ensamble de grua de puente de conformidad
con la reivindicacidn 32, caracte;izado porque un primer lado
y/o un segundo lado de la viga trapezoidal unidos a la parte
superior del puente comprende una estructura de red.

34. Un ensamble de grua de puente caracterizado
porque comprende:

un puente gque tiene medios de unién para sostener
un dispositivo elevador;

por lo menos una pista de gula conectable a una
estructura de soporte;

Yy por lo menos un carro de conformidad con la
reivindicacién 1 movible longitudinalmente a lo largo de por

lo menos una pista de guia.

')
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restricted to the invention first mentioned in the cla:ms it is covered by claims Nos.:

1-21 and 34

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable,

the payment of a protest fee.

D The additional search fees were accompanied by the applicant's protest but the épplicable
protest fee was not paid within the time limit specified in the invitation.

l—_] No protest accompanied the payment of additional search fees.




INTERNATIONAL SEARCH REPORT International application No.
PCT/AUZ008/001731

Supplemental Box
_{To be used when the space in any of Boxes 1to 1V is not sufﬁc:cm)

Continuation of Box No: BOX NO. IIX

This International Application does not comply with the requirements of unity of invention because it does not relate
to one invention or to a group of inventions so linked as to form a single general inventive concept.

In assessing whether there is more than one invention claimed, I have given consideration to those features which can

be considered to potentially distinguish the claimed combination of features from the prior art. Where dlfferent claims
have different distinguishing features they define different mventlons

This Intcrhatiqna] Searching Authority has found that there are different inventions as follows:

e Claims 1-21 and 34 are directed to a carriage (or a bridge crane assembly comprising a carriage) comprising a
pair of mounting plates, an elongate member extending between the mounting plates and a displacement arm
pivotally coupled at a first end to the elongate member, the displacement arm having at least one second end
for_pivotal connection to a bngp;e It is considered that the underhned part comprises a first distinguishing
feature.

e Ciaims 22-33 are directed to a bridge crane comprising a trapezoidal beam, a bridge, a guide track and.a
carriage. It is considered that a bridge crane comprising a trapezoidal beam comprises a second distinguishing
feature. : .

| PCT Rule 13.2, first sentence, states that unity of inverition is only fuifilled when there is a technical relationship
among the claimed inventions involving one or more of thé same or comresponding special technical features. PCT
Rule 13.2, second sentence, defines a-special technical feature as a feature which makes a contribution over the prior
art.

The only feature common to all of the claims is a carriage (comprising a pair of spaced’ apart mounting plates, a
plurality of rollers, an elongate member extending between the mounting plates and a displacement arm pivotally
coupled at a first end to the elongate. member, the displacement arm having at least one second end for pivotal
connection to the bridge). However this concept is not novel (see figures 3 and 4)-in the light of:

WO 2603/101878 A1 (McKAY) {1 December 2003

This means that the common feature can not constitute a special technical feature within the meaning of PCT Rule
13.2, second sentence, since-it makes no contribution over the priorart. - '

Because the common: feature does not satisfy the requirement for being a special technical feature it follows that it
‘cannot provide the necessary technical relationship between the identified inventions. Therefore’ the claims do not
satisfy the requirement of unity of invention a pesteriori.
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‘Information on patent family members

International application No.

PCT/AU2008/001731

This Annex lists the known "A" publication level patent family members relating to the patent docunients cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

s

Patent Document Cited in
Search Report

Patent Family Member

CA 2485303

CN 1656008

WO 03101878 AU 2003232922
O BP 1507734 NZ 536470 RU 2004136275
_ US 2004238473 o
US 6082562  EP (960848 FI 981191 JP 2000153987
US 6058849 CA 2222826 EP 0845435

CIP 10167660

BE 19748949

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,

END OF ANNEX

14



PATENT COOPERATION TREATY

From the: :
INTERNATIONAL SEARCHING AUTHORITY
To: PCT
Fisher Adams Kelly
GPO Box 1413 ,
BRISBANE QLD 4001 WRITTEN CPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/month/year) 14 MAR 009
Applicant's or agent's file reference FOR FURTHER ACTION
l 7776PC2'ADC - R See paragraph 2 below
International application No. International filing date (day/month/vear) Priority date (day/month/year)
PCT/AU2008/001731 24 November 2008 22 November 2007
International Patent Classification (IPC) or both national classification and IPC
Int, Cl.
B66C 5700 (2006.01) B66C 17/00 (2006.01)
B66C 9/00 (2006.01) B66C 19/00 (2006.01)
Applicant

GLOBAL TRACK TECHNOLOGIES PTY LTD etal

1. This opinion contains indications relating 1o the following items:

Box No. | Basis of the opinion

D Box No. 11 Priority

Box No. 111 Non-¢stabtishment of opinion with regard 1o novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis. 1{a)(3) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statemeat -

D Box No. V1 Certain documents cited :

D Box No. VIl Certain defects in the international application

Box No. VIII  Centain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered 1o be a written opinion of the International
Preluninary Examining Authority ("IPEA™) except that this does not apply where the applicant chooses an Authority other than this one to
be the IPEA and the chosen IPEA has notified the International Burcau under Rule 66.15is(b) that written opiniens of this International
Searching Authority will not be sc considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the appiicant is invited to submit 10 the IPEA a
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires Jater.

For further options, see Form PCT/1ISA/220.
3.  For further details, see notes to Form PCT/ISA/220.

Namc and mailing address of the 1SA Date of completion of this opinion Authorized Officer

AUSTRALIAN PATENT OFFICE PARMINDER SINGH

PO BOX 200, WODEN ACT 2606, AUSTRALJA AUSTRALIAN PATENT OFFICE

E-mail address: pei{@ipaustralia.gov.au . ) .

Facsimite No. +61 2 6283 7999 18 March 2009 {130 9001 Quality Certified Service)
Telephone No. +61 2 6225 6135

Form PCT/ISA/237 (Cover sheet) (April 2007) . // (



WRITTEN CPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/AU2008/001731
Box No, 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
The international application in the language in which it was filed
A translation of the international application into, , which is the language of a

translation fumished for the purposes of international search (under Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by cr notified

to this Authority under Rule 91 (Rule 43b45.1(a))

3. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, this opinion has been
established on the basis of: .

a. type of malerial

D a sequence listing

D table(s) related to the sequence listing
b. format of material

|:| on paper

D in electronic form
c. time of filing/furnishing

[:] contained in the international application as filed.
[:l filed together with the international application in electronic form.

D furnished subsequently to this Authority for the purposes of search.

filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5.  Additional comments:

In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been

Form PCT/ISA/237 (Box No. I) (April 2007) / /é



WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/AU2008/001731

Box No. II1 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be
industrially applicable have not been examined in respect of;

D the entire international application

claims Nos: 22-33

because;

[:] the said international application, or the said claim Nos.

relate 1o the following subject matter which does not require an international search (specify):

D the description, claims or drawings (indicate particular elements below) or said claims Nos.

are so unclear that no meaningful opinion could be formed (specify):

[:] the claims, or said claims Nos.

are so inadequately supported by the description that no meaningful opinion could be formed (specify):

no international search report has been established for said claims Nos. 22-33

e

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time
limit:

[:] furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner
-acceptable to it.

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching Authority in a form
and manner acceptable to it. -

pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 13¢er.1(a) or (b).

':] a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant did not, within
the prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for
in Annex C-bis of the Administrative Instructions, and such tables were not available to the International Searching
Authority in a form and manmer acceptable to it.

D the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the
technical requirements provided for in Annex C-&is of the Administrative Instructions.

D See Supplemental Box for further details,

Form PCT/ISA/237 (Mox No. 1) {April 2007) : 3\



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/AU2008/001731

Box No. 1V Lack of unity of invention

1. In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time
limit; ‘

[’_‘] paid additional fees
D paid additional fees under protest and, where applicable, the protest fee

D paid additiona) fees under protest but the applicable protest fee was not paid
not paid additional fees

2. This Authority found that the requirement of unity of invention is not complied with and chose not to invite the
applicant to pay additional fees.

3. This Autharity considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with

not complied with for the following reasons;

[Continued in Supplemental Box]

4. Consequently, this opinion has been established in respect of the following parts of the international application:

D all parts

the parts relating to claims Nos. 1-21 and 34

Form PCT/ISA/237 (Box No. 1V) (April 2007)



WRITTEN OPINION OF THE | Intemational application No,
INTERNATIONAL SEARCHING AUTHORITY :

PCT/AU2008/001731

Box No. V

Reasoned statement under Rule 434is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 2,3,6,9, and 12-21 YES
Claims 1,4,5,7,8,10,11 and 34 NO

Inventive step (I3) Claims 12-21 YES
Claims [-11 and 34 NO

Industrial applicability (1IA)  Claims 1-21 and 34 YES

Claims NONE NO

2. Citations and explanations:

The following documents identified in the International Search Report have been considered for the purposes of
this opinion:

D1: WO 2003/101878 Al
D2: US 6082562 A
D3: US 6058849 A

Novelty (N) Claims 1-21, 34;

The invention defined in claims 1, 4, 5, 7, 8, 10, 11 and 34 is not novel when compared with D1.

With regards to the independent claim 1, D1 discloses a carriage for a bridge crane assembly comprising:

a pair of spaced apart mounting plates (30) - refer figures 5 and 6

a plurality of rollers (32, 34, 36, 38) mounted on the mounting plates for Jongitudinal movement of the
carriage

an elongate member extending between the mounting plates

a displacement arm (40) coupled at a first end (at 44) to the elongate member

the displacement arm having at least one second end for pivotal connection to a bridge (14)

the bridge comprising an attachment means for supporting a lifting device (12) of the bridge crane
assembly

With regards to the dependent claims 4, 5, 7, 8, 10, 11 and 34, D1 discloses:

Claim 4: displacement arm is pivotally connected to a bridge sleeve (50) for receiving one eund of the
bridge

Ciaim 5: the displacement arm comprises a pair of appendages (56), cach appendage pivotally connected
to the bridge sleeve by a fastener (54) — refer figures 3 and 5

Claim 7: the carriage moves on top of the respective guide track (18)

Claim 8: guide track is in the form of an I-beam

Claims 10 & 11; the carriage comprises pair of end rollers (30B) mounted in a harizontal orientation to
the mounting plate

Claim 34: bridge having an attachment means for supporting a lifting device, guide track attachable to a
suppoit structure, carriage movable along the track

Therefore the subject matter of claiins 1, 4, 5, 7, 8, 10, 11 and 34 is not new and does not meet the requirements
of Article 33(2) of the PCT with regard to noveity.

[Continued in Supplemental Box)

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International Application Ne,
INTERNATIONAL SEARCHING AUTHORITY

PCT/AU2008/00173}

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of: BOX NO. [V SECTION 3

This International Application does not comply with the requirements of unity of invention because it does not relate to
one invention or to a group of inventions so linked as to form a single general inventive concept.

In assessing whether there is more than one invention claimed, | have given consideration to those features which can
be considered to potentjally distinguish the claimed combination of features from the prior art. Where different claims
have different distinguishing features they define different inventions,

This International Searching Authority has found that there are different inventions as follows:

e Claims 1-21 and 34 are directed 10 a carriage (or a bridge crane assembly comprising a carriage) comprising a
pair of mounting plates, an elongate member extending between the mounting plates and a displacement arm
pivotally coupled at a first end to the elongate member, the displacement arm having at least one second end
for pivotal connection _to a bridge. It is considered that the underiined part comprises a first distinguishing
feature.

» Claims 22-33 are directed 1o a bridge crane comprising a trapezoidal beam, a bridge, a guide track and a
carriage. It is considered that a bridge crane comprising a trapezoidal beam comprises a second distinguishing
feature.

PCT Rule 3.2, first sentence, states that unity of invention is only fulfilied when there is a technical relationship
among the claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule
13.2, second sentence, defines a special technical feature as a feature which makes a contribution over the prior art.

The only feature common to all of the claims is a carriage (comprising a pair of spaced apart mounting plates, a
plurality of rollers, an elongate member extending between the inounting plates and a displacement arm pivotally
coupled at a first end to the elongate member, the displacement arm having at least one second end for pivotal
connection to the bridge). However this concept is not novel (see figures 3 and 4) in the light of:

WO 2003/101878 Al (McKAY) 11 December 2003

This means that the common feature can not constitute a special technical feature within the ineaning of PCT Rule
13.2, secaond sentence, since it makes no contribution aver the prior art,

Because the common feature does not satisfy the requirement for being a special technical feature it follows that it
cannol provide the necessary technical relationship between the identified inventions. Therefore the claims do not
satisfy the requirement of unity of invention a posteriori.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of: BOX NQO, V SECTION 2

Claims 2, 3, 6, 9 and 12-21 meet the criteria set forth in PCT Article 33(2) for novelty The prior art published before
the priority date does not disclose the features defined in these claims.

Inventive Step (IS) Claims 1-21, 34:

The invention defined in claims 1, 4, 5, 7, 8, 10, 11 and 34 is not novel for the reasons given above and hence does not
involve an inventive step.

The invention defined in claims 2, 3, 6 and 9 does not involve an inventive step in light of D1. The claimed invention
differs from the cited art in the ball bearing (44) is a pivot bearing, the elongate member is an axle pivotaily secured to
the mounting plates as compared with a shaft, mounting plates having an aperture for bridge and there are rollers
underneath the web. [ consider that these differences constitutes no more than mere workshop improvements. It is an
arrangement that any competent worker in the art would be expected to make directly and without difficulty and by
rovtine steps alone,

Therefore the subject matter of claims 1-11 and 34 is obvious and does not meet the requirements of Article 33(3) of
the PCT with regard to inventive step.

Claims 12-21 meet the criteria set out in PCT Article 33(3) with regard to the requirement of Inventive Step because
the prior art does not obviously suggest to a person skilled in the art a carriage as defined.

Industrial Applicability (IA) Claims 1-21, 34:

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under Article
33(4) of the PCT because it can be made by, or used in, industry.

12}
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The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary report on patentability and its annexes, if any, established on the in'temational application.

A copy of the report and its annexes, if any, is being transmitted to the International Bureau’ for communication to all
the elected Offices.

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

REMINDER

The applicant must enter the national phase before each elected Office by performmg certain acts (filing translations
and paying national fees) within 30 months from the priority date (or later in some Offices) (Amcle 3913y (see also the
reminder sent by the International Bureau with Ferm PCT/IB/3C1).

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

For further details on the applicable time limits and requirements of the elected Offices, see Volume 1I of the PCT
Applicant's Guide.

The applicant’s attention is drawn to Article 33(S), which provides that the criteria of novelty, inventive step and
industrial applicability described in Article 33(2) to (4) merely serve the purposes of international preliminary
examination and that "any Contracting State may apply additional or different criteria for the purposes of deciding
whether, in that State, the claimed invention is patentable or not” (see also Article 27(5)). Such additional criteria may
relate, for example, to exemptions from patentability, requirements for enabling disclosure, clarity and support for the
claims. .

Name and mailing address of the IPEA/AU Authorized officer

AUSTRALIAN PATENT OFFICE M. BREMERS

PO BOX 200, WODEN ACT 2606, AUSTRALIA ) AUSTRALIAN PATENT OFFICE
E-mail address: pct@ipaustralia.gov.au
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TITLE
LIFTING ASSEMBLIES INCLUDING TRAPEZOIDAL STRONG BACK BEAM
SYSTEMS

FIELD OF THE INVENTION
The present invention relates to lifting assemblies, and in particular, but not limited
to, trapezoidal strong back beam systems, for use in connection with manual bridge
cranes. The present invention also relates to carriages for bridge cranes. The trapezoidal
strong back beam system has particular utility in connection with manually operated
suspended bridge crane assemblies and lifting devices. However, it will be appreciated

that the present invention has broader application and is not limited to that particular use.

BACKGROUND OF THE INVENTION

Trapezoidal strong back beam systems are desirable for bridge crane designs
because they allow for the bridge weight to be reduced compared with using rectangular
hollow section (RHS) structural beams.

The use of trapezoidal beams is known in the prior art. For example: United States
Patent Number 6,868,646; United States Patent Number 6,574,818; United States Patent
Number 2,336,622; United States Patent Number 5,426,906; United States Patent Number
6,189,854; United States Patent Number 1,552,474; United States Patent Number
4,610,117, United States Patent Number 2,367,291; and United States Patent Number
3,708,937.

Existing suspended crane assemblies generally include a crane, which is
suspended from a trolley that is, in turn, suspended from at least one bridge. The trolley is
capable of longitudinal movement along the at least one bridge. The at least one bridge is
movably supported at either end from a pair of parallef tracks or guides. The tracks or
guides are generally mounted to a building ceiling or roof structure. Alternatively, the tracks
or guides (hereinafter referred to simply as "guides") could be supported from a steel
superstructure. This is a particularly attractive option in situations where the building
ceiling or roof structure concerned is not designed to bear loads.

One problem with existing suspended crane assemblies and bridge beams is that
they do not allow for the design of bridges with reduced weight and with comparable
strength to RHS beams or other standard structural beams. Reducing the weight of the

bridges would allow for easier installation and operation and reduce the overall cost of
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manufacture. Additionally, the reduced weight of the bridges would reduce the stress and
load on the structure to which the trapezoidal strong back beam system is attached.
While the above-described devices fulfill their respective, particular objectives and
requirements, the aforementioned patents do not describe a trapezoidal strong back beam
system that allows for reduced weight of manually operated suspended bridge crane
assemblies.
Therefore, a need exists for a new and improved trapezoidal strong back beam
system that can be used for manually operated suspended bridge crane assemblies.
Another problem with existing manually operated bridge crane assemblies, and not
just those with trapezoidal beams, occurs when an operator attempts to initiate movement
of the bridge in either direction relative to the guides. The effort required to initiate such
movement is often considerable, at least in part owing to the fact that movement of the
other end of the bridge is initiated. This can cause the bridge to twist relative to the
stationary guides, and thereby jam and prevent further movement. Furthermore, with
existing assemblies, the guides must be aligned parallel or very close to parallel during
installation, otherwise the bridge tends to jam in the guides preventing further movement.
The aforementioned jamming problems have been addressed to an appreciable
extent with the inventor's crane assembly as disclosed in International Patent Application
Publication No. WO 03/101878. However, this crane assembly is only applicable to
specific bridge crane designs and includes some limitations. For example, the under slung
bridge of the crane assembly limits the head room available in the environment in which
the crane assembly is installed.

OBJECT OF THE INVENTION
ltis a preferred object of the present invention to provide a new and improved crane
assembly that avoids, or at least ameliorates, one or more of the aforementioned
disadvantages of the prior art.

SUMMARY OF THE INVENTION
The inventor has identified various modifications and improvements to his crane
assembly such that embodiments of the present invention reside in an improved bridge
crane assembly, an improved carriage for bridge crane assemblies and an improved
bridge crane assembly comprising a trapezoidal strong back beam.
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According to one aspect, embodiments of the present invention reside in a carriage

for a bridge crane assembly, the carriage comprising:

a pair of spaced apart mounting plates;

a plurality of rollers rotatably mounted in a substantially vertical orientation to the
mounting plates for longitudinal movement of the carriage along a respective guide track of
the bridge crane assembly; ,

an elongate member extending between the mounting plates; and

a displacement arm pivotally coupled at a first end to the elongate member, the
displacement arm having at least one second end for pivotal connection to a bridge, the
bridge comprising an attachment means for supporting a lifting device of the bridge crane
assembly.

The displacement arm may be pivotally coupled to a pivot post via a pivot post
bearing, the pivot post extending from the elongate member.

The elongate member may be an axle pivotally secured to the mounting plates.

Suitably, the displacement arm is pivotally connected to a bridge sleeve for
receiving one end of the bridge. '

Suitably, the displacement arm comprises a pair of appendages, each appendage
pivotally connected to the bridge sleeve by a fastener.

Preferably, at least one of the mounting plates comprises an aperture through which
the bridge protrudes.

The respective guide track may be in the form of an I-beam and the carriage moves
on top of one web of the I-beam. '

Preferably, some of the plurality of rollers are positioned on top of one web of the [-
beam and some of the plurality of rollers are positioned underneath the web.

The carriage may further comprise one or mare end rollers, each end roller abutting
and capable of rolling along a respective edge of the web of the |-beam.

Preferably, a pair of end rollers is rotatably mounted in a substantially horizontal
orientation to each mounting plate.

The carriage may further comprise:

a second elongate member spaced apart from the elongate member, the second
elongate member extending between the mounting plates; and

a second displacement arm pivotally coupled at a first end to the second elongate
member, the displacement arm having at least one second end for pivotal connection to
the bridge.
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The second elongate member may be an axle pivotally secured to the mounting
plates.

The carriage may further comprise a shoulder either side of the bridge at the end of
the bridge, each shoulder pivotally connected to a respective displacement arm.

The underside of each shoulder may comprise a support for receiving a pair of
fasteners for pivotal connection to a respective displacement arm.

The carriage may further comprise projections extending inwardly from the
mounting plates adjacent the rollers to prevent derailment of the rollers from the guide

track.

The mounting plates and the first and second elongate members may form partofa -

cast box.

The carriage may further comprise a first base member for mounting at least one
anti-derailment member. The first base member may comprise a plurality of elongate
apertures for variable mounting of the at least one anti-derailment member.

The carriage may further comprise at least one end base member for mounting one
or more end rollers, each end roller abutting and capable of rollihg along a respective edge
of a web of an |-beam of the respective guide track.

The at least one end base member may comprise a plurality of elongate apertures
for variable mounting of the one or more end rollers.

According to another aspect, embodiments of the present invention reside in a
bridge crane assembly comprising:

a trapezoidal beam;

a bridge attachable to an underside of the trapezoidal beam, the bridge comprising
an attachment means for supporting a lifting device;

at least one guide track attachable to a support structure;

at least one carriage longitudinally movable along the at least one guide track, the
carriage comprising:

a pair of spaced apart mounting plates;

a plurality of rollers rotatably mounted in a substantially vertical orientation to
the mounting plates; .

an axle extending between and pivotally secured to the mounting plates; and

a displacement arm pivotally coupled at a first end to the axle, the
displacement arm having at least one second end for pivotal connection to the bridge.
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Suitably, the trapezoidal beam has a top section, a first side rigidly secured to the
top section and a second side rigidly secured to the top section opposite the first side, the
first and second sides tapering inwardly toward each other from the top section to the
guide track.

Alternatively, the top section has a first top section rigidly secured to the first side,
and a second top section rigidly secured to the second side, wherein the first top section is
rigidly secured to the second top section in & generally overlapping manner.

Suitably, at least part of the first side and/or at least part of the second side
comprises a lattice structure. ,

The at least one carriage may be top running or under slung with respect to the
guide.

Suitably, the bridge beam can be constructed with only the trapezoidal beam,
wherein the trapezoidal beam features a first flange extending from a first beam opposite
the top section and a second flange extending from a second beam opposite the top
section, the first and second flanges orientated toward each other. The configuration of
the first and second flanges and the first and second sides allow for a bridge crane
component to be received therein.

Embodiments of the invention may also include a plurality of diaphragm stiffeners in
the interior of the first and second sides.

According to a further aspect, embodiments of the present invention reside in a
bridge crane assembly comprising:

a trapezoidal beam;

at least one guide track attachable to an underside of the trapezoidal beam;

at least one carriage longitudinally movable within the at least one guide track;

a bridge comprising an attachment means for supporting a lifting device;

at least one displacement arm having a first end pivotally connected to the at least
one carriage and at least one second end pivotally connected to a bridge, the bridge
comprising an attachment means for supporting a lifting device; and

a universal joint provided between the at least one displacement arm and the at
least one carriage to absorb rotational and lateral motions of the bridge when a force is
applied to the attachment means.

According to yet a further aspect, embodiments of the present invention reside in
bridge crane assembly comprising:

a bridge having an attachment means for supporting a lifting device;
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at least one guide track attachable to a support structure; and

at least one carriage as claimed in claim 1 longitudinally movable along the at least
one guide track.

It is to be appreciated that the assembly does not include the lifting device, or'part
thereof. The inclusion of the lifting device in the discussion of the present invention is
merely provided to define the context of the invention.

Further aspects of the present invention will become Iapparent from the following
detailed description. Numerous features and advantages of the present invention will be
readily apparent to those of ordinary skill in the art upon a reading of the following detailed
description of presently preferred, but nonetheless illustrative, embodiments of the present
invention when taken in conjunction with the accompanying drawings. In this respect,
before explaining the current embodiment of the invention in detail, it is to be understood
that the invention is not limited in its application to the details of construction and to the

arrangements of the components set forth in the following description or iliustrated in the

drawings. The invention is capable of other embodiments and of being practiced and -

carried out in various ways.

BRIEF DESCRIPTION OF THE DRAWINGS

By way of example only, preferred embodiments of the invention will be described
more fully hereinafter with reference to the accompanying drawings, wherein:

Figure 1 is a perspective view of a trapezoidal strong back beam system in
accordance with embodiments of the present invention.

Figure 2 is a side view of the trapezoidal strong back beam system of Figure 1.

Figure 3 is a cross-sectional view of the trapezoidal strong back beam system taken
along line 3 in Figure 2.

Figure 4 is a cross-sectional view of the trapezoidal strong back beam system taken
along line 4 in Figure 3.

Figure 5 is a perspective view of an alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.

Figure 6 shows front views of alternative embodiments of the trapezoidal strong
back beam system in accordance with embodiments of the present invention.,

Figure 7 is a perspective view of an alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.

12¥
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Figure 8 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system illustrated in Figure 7.

Figure 9 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system taken along line 9 in Figure 8.

Figure 10 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system illustrated in Fiqure 9,

Figure 11 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system taken along line 11 in Figure 9.

Figure 12 is a partial cross-sectional view of an alternative embodiment of the
trapezoidal strong back beam system illustrated in Figure 11.

Figure 13 is a perspective view of an alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.

Figure 14 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system taken along line 14 in Figure 11.

Figure 15 is a partial cross-sectional view of the alternative embodiment of the
trapezoidal strong back beam system taken along line 15 in Figure 14.

Figure 16 is a perspective view of a further alternative embodiment of the
trapezoidal strong back beam system in accordance with embodiments of the present
invention.

Figure 17 is an enlarged view of part of the trapezoidal strong back beam system
shown in Figure 16,

Figure 18 is a side view of a further alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.

Figure 19 is a perspective view of another alternative embodiment of a crane
assembly in accordance with embodiments of the present invention.

Figure 20 is a plan view of the crane assembly shown in Figure 19.

Figure 21 is a side view of the crane assembly shown in Figure 19.

Figure 22 is an enlarged view of the crane assembly shown in Figure 18.

Figure 23 is an end view of the crane assembly shown in Figure 19,

Figure 24 is a perspective view of another alternative embodiment of a carriage for
a crane assembly in accordance with embodiments of the present invention.

Figure 25 is a rotated perspective view of a box of the carriage shown in Figure 24.

Figure 26 is a plan view of the box shown in Figure 25.
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Figure 27 is a perspective view of a bridge crane assembly comprising further

alternative embodiments of a carriage where the carriages are powered.

Figure 28 is a plan view of the bridge crane assembly of Fiqure 27.

Figure 29 is a side view of the bridge crane assembly of Figure 27.

Fiqure 30 is sectional view of a carriage of the bridqe crane assembly of Figure 27.
Figure 31 is partial sectional plan view of components of the carriage of the

assembly of Figure 27.

Fiqure 32 is a parial sectional end view of components of the carriage of the

assembly of Figure 27.
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The same reference numerals refer to the same parts throughout the various

figures.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings a trapezoidal strong back beam system according to
embodiments of the present invention are shown and generally designated by the
reference numeral 10.

In Figure 1, a new and improved trapezoidal strong back beam system 10 of the
present invention for reducing the weight of bridge cranes is illustrated and will be
described. Mecre particularly, the trapezoidal strong back beam system 10 has a
trapezoidal beam 12, a guide track 30, and an end cap 26. The trapezoidal beam 12
includes a first side 14, a second side 20 and a top section 16 adjacent the first and
second sides 14, 20 that are rigidly secured to each other through means such as, but not
limited to, welds along their edges or seams, rivets, fasteners, adhesives, or clamps. The
guide track 30 is attached to the ends of the first and second sides 14, 20 opposite the
overlapping top sections. The end cap 26 is attached to the first and second sides 14, 20
above the guide track 30, so as to cover the first and second sides 14, 20 and their
overlapping top sections.

The guide track 30 has an opening 34 and is in the form of an open channel beam,
preferably a C-section beam. The guide track 30 and opening 34 are adapted to receive a
bridge crane component. The guide track 30 is made of a metal, but any other material
having simitar strength can be used, such as composites, or alloys.

As illustrated in Figure 2, the trapezoidal beam 12 has a plurality of diaphragm
stiffeners 40 that are attached to the interior of the trapezoidal beam 12 and spaced
incrementally along its longitudinal length. The trapezoidal beam 12 is attachable,
preferably rigidly secured, to a support structure 13, which can be a building ceiling, roof,
separate superstructure, or a éupport frame. The trapezoidal beam 12 is made of a metal,
but any other material having similar strength can be used, such as composites, or alloys.

The guide track 30 can extend past the trapezoidal beam 12 so as to be able to
connect to additional guide tracks 30 through a guide track coupler 38.

Referring now to Figure 3, the trapezoidal beam 12 further includes a first flange 18
opposite the top section 16 of the first side 14, and a second flange 24 opposite the top
section 16 of the second side 20. The top section 16 is rigidly secured to the first and
second sides 14, 20 along their entire lengths. The first and second sides 14, 20 taper
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inwardly from the top section 16 to their respective flanges 18, 24. The angle at which the
first and second sides 14, 20 taper relate to the height of the trapezoidal beam 12 and the
width of the guide track 30.

Alternatively, as shown in Figure 3, the trapezoidal beam 12 can include a first top
section 22 adjacent the first side 14, a second top section 22’ adjacent the second side 20,
a first flange 18 opposite the first top section 22 of the first side 14 and a second flange 24
opposite the second top section 22’ of the second side 20. The first and second top
sections 22, 22’ are oriented parallel and adjacent to each other to produce a flush contact
along their entire length. The first and second sides 14, 20 taper inwardly from their
respective top sections 22, 22’ to their respective flanges 18, 24. The angle at which the
first and second sides 14, 20 taper relate to the height of the trapezoidal beam 12 and the
width of the guide track 30. The first top section 22 is placed above the second top section
22’ s0 as to leave a gap between the edges of the first and second top sections 22, 22'
and the first and second sides 14, 20, thereby allowing for the first and second top
sections 22, 22’ to be rigidly fixed together, such as by, but limited to, welding along the
first and second top sections 22, 22’ edges.

The guide track 30 has sides 32 and a top portion 36 adjacent to the sides 32,
thereby producing an open channel beam. The first and second flanges 18, 24 extend
down from the first and second sides 14, 20 to receive the sides 32 of guide track 30. The
first and second flanges 18, 24 are rigidly fixed to the sides 32, such as by, but not limited
to, welding along the first and second flanges 18, 24 edges.

The diaphragm stiffeners 40 are configured to correspond to the interior shape of
the trapezoidal beam 12, thereby allowing the diaphragm stiffeners 40 to be securely
inserted therein. The diaphragm stiffeners 40 each have chamfered top corners 42, and a
centrally located opening 44. The chamfered top corners 42 are configured to receive the
edge of the first or second top sections 22, 22, depending on the orientation of the top
sections. The bottom section of the diaphragm stiffeners 40 are configured to abut against
the top portion 36 of the guide track 30. The diaphragm stiffeners 40 are rigidly fixed to
the interior of the trapezoidal beam 12 and the top portion 36 of the guide track 30. Itis to
be appreciated that the diaphragm stiffeners 40 increase the strength and rigidity of the
trapezoidal strong back beam system 10.

As best illustrated in Figure 4, the guide track coupler 38 has a shape that
corresponds to that of guide track 30 and which is larger so as to allow the guide track
coupler 38 to slide over the guide track 30, thereby allowing an additional guide track 30 to
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be inserted in the free end of the guide track coupler 38, as best illustrated in Figures 2
and 4. The guide track coupler 38 is rigidly fixed to both ends of the guide tracks 30
inserted therein. '

Additionally, the guide track coupler 38 can be configured to the shape of guide
track 30, but which is smaller in size so as to allow the guide track coupler 38 to be
inserted into two adjoining guide tracks 30 (not illustrated).

It is appreciated that the guide track 30, as described above, can be adapted to
receive through the opening 34, a carriage, trolley, traveling crane, or any other traveling
crane or bridge crane component.

An alternative embodiment trapezoidal strong back beam system 50 is illustrated in
Figure 5. The alternative embodiment trapezoidal strong back beam system 50 has a first
side 54, a second side 60, and a top section 56 that is rigidly secured to the first and
second sides 54, 60 through means such as, but not limited to, welds along their flange
seams, rivets, fasteners, adhesives, or clamps.

Alternatively, with additional reference to Figure 6, the trapezoidal strong back beam
system 50 can include a first top section 62 adjacent the first side 54, a second top section
62' adjacent the second side 60, a first flange 58 opposite the first top section 62 of the
first side 54, a second flange 64 opposite the second top section 62’ of the second side 60
and an opening 66 between the first and second flanges 58, 64. The first and second top
sections 62, 62’ are oriented parallel and adjacent to each other to produce a flush contact
along their entire length. The first top section 62 is placed above the second top section
62’ so as to leave a gap between the edges of the first and second top sections 62, 62’
and the first and second sides 54, 60, thereby allowing for the first and second top
sections 62, 62’ to be rigidly fixed together, such as by, but limited to, welding along the
edges of the first and second sides 54, 60.

Additionally, diaphragm stiffeners (not illustrated) can be inserted into the
trapezoidal strong back beam system 50 in a way that leave a space between the bottom
of the stiffener and the first and second flanges 58, 64.

The first and second flanges 58, 64 are angled inwardly toward each other.
Preferably, the angle orientates the first and second flanges 58, 64 parallel with the top
section 56, as best illustrated in Figure 6. This first flange 58, second flange 64 and
opening 66 configuration substantially produces a guide or track system adapted to
receive a carriage, trolley, or traveling crane or bridge crane component.

The first and second sides 54, 60 taper inwardly from the top section 56 to their
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respective flanges 58, 64. The angle at which the first and second sides 54, 60 taper
relate to the desired width of the opening 66.

It is appreciated that the alternative embodiment trapezoidal strong back beam
system 50, as described above, produces a combination trapezoidal beam and guide track
which can be adapted to receive through the opening 66, a carriage, trolley, traveling
crane, or any other traveling crane or bridge ¢rane component.

Figure 7 illustrates another alternative embodiment trapezoidal strong back beam
system 70, which includes a lifting assembly. A lifting device in the form of a manually
operated crane (not illustrated) may be suspended from the lifting assembly by attachment
means 76. The attachment means 76 could be a hook, chain or other suitable device. Itis
to be appreciated that the lifting device could adopt any suitable form. For example, the
lifting device could be a manually or an electrically operated crane.

The attachment means 76 is connected to a trolley 78, which is illustrated in further
detail, for example, in Figure 8. The trolley 78 is movably suspended from a bridge 72,
which can have a similar configuration to the guide track 30. Additionally, the bridge 72
could be in the form of an open channel section, an I-beam, or any other suitable form.
The trolley 78 includes trolley rollers being wheels, ball bearings or other suitable
propulsion means. The rollers are capable of rolling longitudinally along the bridge 72.
The trolley rollers could adopt any suitable form. In this respect, the trolley rollers could
include plastic coated rolling surfaces for silent running. Alternatively, the rollers, including
the roller surfaces, could be constructed from steel. Alternatively, other mechanisms could
be used in place of rollers, such that the trolley 78 is movable along the length of the
bridge 72.

The attachment means 76 extends through an opening 74 provided in the
underside of the bridge 72. In this way the attachment means 76 and crane are movable
along the length of the bridge 72. Where the bridge 72 does not have a slot, the
attachment means 76 is connected to the trolley 78 or bridge 72. It is to be appreciated
that the attachment means 76 could be movably connected to two or more bridges 72.

As shown in Figure 7, two substantially parallel trapezoidal strong back beam
systems 10 are provided. The bridge 72 is movable longitudinally relative to the parallel
guide tracks 30 of the trapezoidal strong back beam systems 10. In the illustrated
embodiment, the bridge 72 is manually movable relative to the parallel guide tracks 30.
However, itis to be appreciated that the bridge 72 could be electrically movable relative to
the parallel guide tracks 30.

[BL/
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The paralle! guide tracks 30 of the trapezoidal strong back beam systems 10 as
shown are formed from an open channel C-section which are respectively provided with
openings 34.

As best illustrated in Figure 9, the parallel guide tracks 30 are each rigidly secured
to the first and second flanges 18, 24 of the trapezoidal beams 12, thereby forming the
trapezoidal strong back beam system 10 to which the lifting assembly is attached, thereby
producing the alternative embodiment trapezoidal strong back beam system 70. The top
section 16 of the trapezoidal beams 12 is then rigidly secured to a building ceiling, roof or
separate superstructure. However, it is to be appreciated that the parallel guide tracks 30
could be provided with some movement relative to their mountings, if desired. End caps
26 are rigidly secured to the ends of the trapezoidal beams 12 so as to cover the first and
second sides 14, 20 and the top section 16.

it can be appreciated the guide track couplers 38 can be attached to the ends of the
guide tracks 30 to allow for the attachment of additional guide tracks 30 to the alternate
embodiment trapezoidal strong back beam system 70.

The bridge 72 includes carriages 80, which are provided for traveling along a
respective one of the parallel guide tracks 30. The relationship and configuration of the
carriages 80 and the guide tracks 30 are substantialty identical. Therefore, the following
description, with reference to Figures 8 and 9, in part, refers only to one carriage 80 and
guide track 30. Additionally, the carriages 80 can be motorized or provided with a motor
and drive system.

The parallel guide tracks 30 of the trapezoidal strong back beam system 10 are
illustrated in Figures 7, 8 and 9 as being open channels in profile and therefore include an
internal track system. The trapezoidal beams 12 each include a plurality of diaphragm
stiffeners 40 rigidly secured therein. It is to be appreciated, however, that the guide tracks
30 could adopt other suitable profiles, including I-beam (or external track) profiles (not
illustrated).

The carriage 80, or similar device, is movable along the parallel guide tracks 30 of
the trapezoidal strong back beam system 10 and includes at least one mounting plate 82.
The mounting plate 82 is configured to travel longitudinally along the parallel guide track
30 by way of rollers 84, 86, 88, 90 which are rotatably mounted to the mounting plate 82.
The carriages 80 bear the weight of the bridge 72 and the crane (not illustrated), whichis,

in turn, borne by the parallet guide tracks 30. An additional mounting plate 82 may be
used external of the profile (I-beam).
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Preferably, the rollers 84, 86, 88, 90 include tapered surfaces thereby enabling the
rollers 84, 86, 88, 90 to roll efficiently along the guide tracks 30. The rollers 84, 86, 88, 90
include plastic {or rubber) coated rolling surfaces. The plastic coated rolling surfaces are
provided to reduce rolling noise of the rollers 84, 86, 88, 90. It is to be appreciated,
however, that the rollers 84, 86, 88, 90 need not include plastic coated rolling surfaces.
The rollers 84, 86, 88, 90 could instead include, for example, steel rolling surfaces.

Furthermore, itis to be appreciated that the rollers 84, 86, 88, 90 could be replaced
by another suitable arrangement such as, for example, a bearing arrangement.

Existing crane assemblies tend to jam when an operater initiates movement of the
bridge along the assembly guides. This is, in part, a result of the rigid connection in
existing crane assémblies of the bridge to the carriage.

To address this problem, the present invention includes a displacement arm 92.
The displacement arm 92 is constructed from mild steel, or higher-grade steel, generally
from steel plate or steel strip. Alternatively, the displacement arm 92 could be constructed
from any other suitable material. The displacement arm 92 is pivotally connected to a
sleeve 94. The sleeve 94 is rigidly fastened (by any suitable means) to the mounting plate
82. The mounting plate 82 is preferably welded to the sleeve 94, but other means of rigid
attachment such as bolting could be used. The pivotal connection between the
displacement arm 92 and the sleeve 94 is by way of a ball bearing 96. The ball bearing 96
is retained in place by a ball bearing seat 98 provided in the displacement arm 92 and the
sieeve 94. The ball bearing 96 could be manufactured from any suitable grade of steel, or
any other suitable material. The bearing seat is formed from a plastic, such as nylon, to
minimize friction, but could be formed from other suitable materials.

The displacement arm 92 is pivotally connected to a bridge sleeve 100, as
illustrated in Figures 8 and 9, which, in turn, is securely connected to one end of the bridge
72. The bridge sleeve 100 is constructed from steel. Any suitable grade steel, or any
other material, could be used in the construction of the bridge sleeve 100. The
displacement arm 92 is pivotally connected tc the bridge sleeve 100 by two fasteners 102,
104 via displacement arm appendages 106, 108. The fasteners 102, 104 provide a pivotal
connection between the displacement arm 92 and the bridge sleeve 100.

The above arrangement forms a universal joint that provides the necessary relative
pivoting and lateral movement between the carriage 80 and the bridge 72 to at least
reduce the incidence of jamming of the alternative embodiment trapezoida! strong back
beam system 70, upon initiating movement of the bridge 72 relative to the parallel guide
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tracks 30 of the trapezoidal strong back beam systems 10.

It is to be appreciated that the pivotal connection of the carriages 80 to the bridge
72 could adopt configurations different to that specifically described above. The pivotal
connection could instead, for example, include a rod end, or other pivotal or rotatable
linkage arrangement.

The mounting plate 82 includes a safety mechanism in the form of anti-derailment
means 82A, 82B. The anti-derailment means 82A, B2B are ball bearings or similar, which
ensure the carriages 80 remain engaged with the guide tracks 30 of the trapezoidal strong
back beam system 10. The anti-derailment means 82A, 82B are provided to prevent the
bridge 72 and crane crashing to the ground in the event of failure of the rollers 84, 86, 88,
90 or other parts of the carriage 80.

The bridge 72 and the paralliel guide tracks 30 are formed from cold-rolled steel in
tube or bar. It can also be appreciated that the bridge 72 can be in the form of trapezoidal
beam system 10, 50, thereby forming a trapezoidal beam bridge 72", as best illustrated in
Figures 9 and 10. Bridge 72 can consist of trapezoidal beam 12, and guide track 30,
wherein the portion of guide track 30 that extends past trapezoidal beam 12 is received in
the bridge sleeve 100.

Reference is now made to Figure 10, which illustrates another alternative
embodiment trapezoidal strong back beam system 120. The alternative embodiment
trapezoidal strong back beam system 120 is similar to the alternative embodiment
trapezoidal strong back beam system 70 of Figure 7 except that the parallei guide tracks
30 and the trapezoidal beams 12 of the alternative embodiment trapezoidal strong back
beam system 70 are replaced with parallel alternative embodiment trapezoidal beams 50
of Figures 5 and 6

The trapezoidal beam 50 has a first side 54, a top section 56, a first flange 58, a
second side 60, and a second flange 64. The top section 56 is rigidly secured to the first
and second sides 54, 60 through means such as, but not limited to, welds along their
flange seams, rivets, fasteners, adhesives, or clamps.

The top section 56 is adjacent the first side 54 and the second side 80. The first
flange 58 is opposite of the top section 56 of the first side 54, and the second flange 64 is
opposite the‘top section 56 of the second side 60. An opening 66 is defined between the
first and second flanges 58, 64. '

The first and second flanges 58, 64 are angled inwardly toward each other.
Preferably, the angle orientates the first and second flanges 58, 64 parallel with the top
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section 56, as best illustrated in Figure 10.

The first and second sides 54, 60 taper inwardly from the top sections 56 to their
respective flanges 58, 64. The angle at which the first and second sides 54, 60 taper
relate to the desired width of the opening 66.

The bridge 72 includes carriages 80. The carriages 80 are provided for traveling
along the first and second flanges 58, 64 of the alternate embodiment trapezoidal strong
back beam system 50 respectively. The relationship and configuration of the carriages 80
and the first and second flanges 58, 64 are substantially identical. Therefore, the following
description, with reference to Figure 10, in part, refers only to one carriage 80 and the first
and second flanges 58, 64 of a single alternative embodiment trapezoidal strong back
beam system 50. Additionally, the carriages 80 can be motorized or provided with a motor
and drive system.

The first and second flanges 58, 64 of the alternative embodiment trapezoidal
strong back beam system 50 form an internal track system. The alternative embodiment
trapezoidal strong back beam system 50 can each include a plurality of diaphragm
stiffeners 40 rigidiy secured therein (not illustrated). It is to be appreciated, however, that
the first and second flanges 58, 64 could adopt other suitable profiles, including I-beam, or
external track profiles (not illustrated). '

The carriage 80, or similar device, is movable along the first and second flanges 58,
64 of the trapezoida! strong back beam system 50 and includes at least one mounting
plate 82. The mounting plate 82 is configured to travel longitudinally along the first and
second flanges 58, 64 by way of rollers 84, 86, 88, 90, which are rotatably mounted to the
mounting plate 82. The carriages 80 bear the weight of the bridge 72 and the crane (not
illustrated), which is, in turn, borne by the first and second flanges 58, 64 of the trapezoidal
strong back beam system 50. An additional mounting plate 82 may be used external of
the profile (I-beam). |

Preferably, the rollers 84, 86, 88, 90 include tapered surfaces thereby enabling the
rollers 84, 86, 88, 90 to roll efficiently along the first and second flanges 58, 64. The rollers
84, 86, 88, 90 include plastic (or rubber) coated rolling surfaces. The plastic coated rolling
surfaces are provided to reduce rolling noise of the rollers 84, 86, 88, 90. It is to be
appreciated, however, that the rollers 84, 86, 88, 90 need not include plastic coated rolling
surfaces. The rollers 84, 86, 88, 90 could instead include, for example, steel roliing

surfaces.

Furthermore, it is to be appreciated that the rollers 84, 86, 88, 90 could be replaced



10

15

20

25

30

S17-

by another suitable arrangement such as, for example, a bearing arrangement.

Existing crane assemblies tend to jam when an operator initiates movement of the
bridge along the assembly guides. This is, in part, a result of the rigid connection in
existing crane assemblies of the bridge to the carriage.

To address this problem, this alternative embodiment of the present invention
includes a displacement arm 82. The displacement arm 92 is constructed from mild steel,
or higher-grade steel, generally from steel plate or steel strip. Alternatively, the
displacement arm 92 could be constructed from any other suitable material. The
displacement arm 92 is pivotally connectedto a sleeve 94. The sleeve 94 is rigidly
fastened (by any suitable means) to the mounting plate 82. The mounting plate 82 is
preferably welded to the sleeve 94, but other means of rigid attachment such as bolting
could be used. The pivotal connection between the displacemént arm 92 and the sleeve
94 is by way of a ball bearing 96. The ball bearing 96 is retained in place by a ball bearing
seat 98 provided in the displacement arm 92 and the sleeve 94. The ball bearing 96 could
be manufactured from any suitable grade of steel, or any other suitable material. The
bearing seat is formed from a plastic, such as nylon, to minimize friction, but could be
formed from other suitable materials.

The displacement arm 92 is pivotally connected to a bridge sleeve 100, as
ilustrated in Figure 10, which, in turn, is securely connected to one end of the bridge 72.
The bridge sleeve 100 is constructed from steel. Any suitable grade steel, or any other
material, could be used in the construction of the bridge sleeve 100. The displacement
arm 92 is pivotally connected to the bridge sleeve 100 by two fasteners 102, 104 via
displacement arm appendages 106, 108. The fasteners 102, 104 provide a pivotal
connection between the displacement arm 92 and the bridge sleeve 100.

The above arrangement forms a universal joint that provides the necessary relative
pivoting and lateral movement between the carriage 80 and the bridge 72 to at least
reduce the incidence of jamming of the alternative embodiment lifting assembly 120, upon
initiating movement of the bridge 72 relative to the first and second flanges 58, 64 of the
alternate embodiment trapezoidal strong back beam system 50.

It is to be appreciated that the pivotal connection of the carriages 80 to the bridge
72 could adopt a configuration(s) different to that specifically described above. The pivotal
connection could instead, for example, include a rod end, or other pivotal or rotatable
linkage arrangement.

The mounting plate 82 includes a safety mechanism in the form of anti-derailment
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means 82A, 82B. The anti-derailment means 82A, 82B are ball bearings or similar, which
ensure the carriages 80 remain engaged with the first and second flanges 58, 64 of the
alternative embodiment trapezoidal strong back beam system 50. The anti-derailment
means B2A, B2B are provided to prevent the bridge 72 and crane crashing to the ground in
the event of failure of the rollers 84, 86, 88, 90 or other parts of the carriage 80.

It can also be appreciated that the bridge 72 can be in the form of trapezoidal beam
system 10, 50, thereby forming a trapezoidal beam bridge 72'. Bridge 72 can consist of
trapezoidal beam 12, and guide track 30, wherein the portion of guide track 30 that
extends past trapezoidal beam 12 is received in the bridge sleeve 100.

Referring now to Figure 11 which illustrates the alternative embodiment of the
trapezoidal strong back beam system 70 having the bridge 72 consisting of the trapezoidal
beam 12 and guide track 30, thereby forming a trapezoidal beam bridge 72'. All the
elements and their functions of the above-described trapezoidal strong back beam system
70 are incorporated herein to the alternative embodiment Hlustrated in Figure 11.

The trapezoidal beam bridge 72’ consists of the trapezoidal beam 12 and the guide
track 30, including ali their structural elements as described above.

The displacement arm 92 can be modified to accommodate the trapezoidal beam
bridge 72’ therein. The displacement arm 92 is pivotally connected to a bridge sleeve 100,
as illustrated in Figure 11, which, in turn, is securely connected to the guide track 30 of the
trapezoidal beam bridge 72'. The bridge sleeve 100 is constructed from steel. Any
suitable grade steel, or any other material, could be used in the construction of the bridge
sleeve 100. The displacement arm 92 is pivotally connected to the bridge sleeve 100 by
two fasteners 102, 104 via displacement arm appendages 106, 108. The fasteners 102,
104 provide a pivotal connection between the displacement arm 92 and the bridge sleeve
100. The displacement arm 92, sleeve 94 and carriage 80 are identical to that described
above in Figures 8-10.

Referring now to Figure 12 which illustrates another alternative embodiment
trapezoidal beam bridge 70’ consisting of the trapezoidal beam bridge 72’ and carriage 80'.
The trapezoidal beam bridge 72’ includes carriages 80, only one of which is illustrated.
The carriage 80’ is provided for fraveling along the paraltel guide tracks 30 respectively, as
described above in relation to Figures 7 and 8. The relationship and configuration of the
carriage 80’ and the guide tracks 30 are substantially identical. Therefore, the following
description, with reference to Figure 12, in part, refers only to one carriage 80'.

Additionally, the carriages 80 can be motorized or provided with a motor and drive system.

L&)
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The carriage 80', or similar device, is movable along the parallel guide tracks 30 of
the trapezoidal strong back beam system 70 and includes at least ocne mounting plate 82.
The mounting plate 82 is configured to travel longitudinally along the parallel guide track
30 by way of rollers 84, 86, 88, 90, which are rotatably mounted to the mounting plate 82.
The carriages 80’ bear the weight of the trapezoidal beam bridge 72’ and the crane (not
illustrated), which is, in turn, borne by the parallel guide tracks 30. An additional mounting
plate 82 may be used external of the profile (I-beam).

Preferably, the rollers 84, 86, 88, 90 include tapered surfaces thereby enabling the
rollers 84, 86, 88, S0 to roll efficiently along the guide tracks 30. The rollers 84, 86, 88, 90
include plastic (or rubber) coated rolling surfaces. The plastic coated rolling surfaces are
provided to reduce rolling noise of the rollers 84, 86, 88, 90. It is to be appreciated,
however, that the rollers 84, 86, 88, 90 need not include plastic coated rolling surfaces.
The rollers 84, 86, 88, 90 could instead include, for example, steel rolling surfaces.

The mounting plate 82 includes a safety mechanism in the form of anti-derailment
means 82A, 82B. The anti-derailment means 82A, 82B are hofizontally mounted wheels
or similar, which ensure the carriages 80’ remain engaged with the guide tracks 30 of the
trapezoidal strong back beam system 70. The anti-derailment means 82A, 82B are
provided to prevent the trapezoidal beam bridge 72’ and crane crashing to the ground in
the event of failure of the rollers 84, 86, 88, 90 or other parts of the carriage 80'.

The displacement arm 92 can be modified to accommeodate the trapezoidal beam

bridge 72’ therein. The displacement arm 92 is pivotally connected to a bridge sleave 100,

asillustrated in Figure 12, which, in turn, is securely connected to the guide track 30 of the

trapezoidal beam bridge 72'. The bridge sleeve 100 is constructed from steel. Any
suitable grade steel, or any other material, could be used in the construction of the bridge
sleeve 100. The displacement arm 92 is pivotally connected to the bridge sleeve 100 by
two fasteners 102, 104 via displacement arm appendages 106, 108. The fasteners 102,
104 provide a pivotal connection between the displacement arm 92 and the bridge sleeve
100. A piurality of set screws 110 are used to secure the guide track 30 of the trapezoidal
beam bridge 72’ to the bridge sleeve 100.

The trapezoidal beam bridge 72’ is adapted to receive the troliey 78 therein, with the
trolley 78 being supported by the guide track 30 of the trapezoidal beam bridge 72’. The
attachment means 76 of trolley 78 is thereby received within the opening 74 of the guide
track 30 of the trapezoidal beam bridge 72'.

A hangerrod 112 pivotally connects the displacement arm 92 to the mounting plate
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82, while a pair of cables 114 connect the disptacement arm appendages 106, 108 to the
mounting plate 82. The hanger rod 112 passes through the top of the displacement arm
92, a pivot post bearing 116, and a pivot nut 118. A rolling pin 120 supports the
displacement arm 92 to the hanger rod 112.

Referring now to Figures 13-15, which illustrate another alternative embodiment
trapezoida! strong back beam system 130 consisting of the trapezoidal beam bridge 72’
and carriage 134 which is adapted to travel aiong parallel I-beams 132 respectively, only
one of which is illustrated. The relationship and configuration of the carriage 134 and the
I-beams 132 are substantially identical. Therefare, the following description, with
reference to Figures 13-15, in part, refers only to one carriage 134. The I-beams 132 can
be attached to a support structure or a surface (133).

The carriage 134, or similar device, is movable along the I-beams 132 of the
trapezoidal strong back beam system 130 and includes at least one mounting plate 136.
Figure 14 shows an embodiment comprising two mounting plates 136. The mounting plate
136 is configured to travel longitudinally along the parallel I-beam 132 by way of rollers
138, 140, 142, 144 which are rotatably mounted to the mounting plate 136. Rollers 138,
142 are positioned on one web of the I-beam 132, while the roliers 140, 144 are positioned
on the other web of the |-beam 132, as best illustrated in Figure 14. The carriages 134
bear the weight of the trapezoidal beam bridge 72’ and the crane (not illustrated), which is,
in turn, borne by the |-beams 132. Additionally, the carriages 134 can be motorized or
provided with a motor and drive system.

Preferably, the roliers 138, 140, 142, 144 include deep groove ball bearings 148
thereby enabling the rollers 138, 140, 142, 144 to roll efficiently along the I-beams 132.
The rollers 138, 140, 142, 144 include piastic {or rubber) coated rolling surfaces. The
plastic coated rolling surfaces are provided to reduce rolling noise of the rollers 138, 140,
142, 144. Itis to be appreciated, however, that the rollers 138, 140, 142, 144 need not
include plastic coated rolling surfaces. The rollers 138, 140, 142, 144 could instead
include, for example, steel rolling surfaces.

The mounting plate 136 includes a safety mechanism in the form of anti-derailment
pins 150. The anti-derailment pins 150 ensure the carriages 134 remain engaged with the
I-beam 132 of the alternate embodiment trapezoidal strong back beam system 130. The
anti-derailment pins 150 are provided to prevent the trapezoidal beam bridge 72' and
crane crashing to the ground in the event of failure of the roliers 138, 140, 142 144 or
other parts of the carriage 134.
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The displacement arm 152, which is in the configuration of a U-hanger, can be
madified to accommodate the trapezoidal beam bridge 72’ therein. The displacement arm
152 is pivotally connected to a bridge sleeve or cross travel hanger plates 156, as best
illustrated in Figures 14 and 15, which, in turn, is securely connected to a bridge sleeve or
cross travel hanger 158. The bridge sleeve or cross travel hanger 158 is securely
connected to the guide track 30 of the trapezoidal beam bridge 72'. The bridge sleeve or
cross travel hanger 158 is constructed from steel. Any suitable grade steel, or any other
material, could be used in the construction of the bridge sleeve or cross travel hanger 158.
The displacement arm 152 is pivotally connected to the bridge sleeve or cross travel
hanger 158 by two fasteners 160 via the bridge sleeve or cross travel hanger plates 156.
The fasteners 106 provide a pivotal connection between the displacement arm 152 and
the bridge sleeve or cross travel hanger 158. A plurality of set screws 162 is used to
secure the guide track 30 of the trapezoidal beam bridge 72’ to the bridge sleeve or cross
travel hanger 158.

The trapezoidal beam bridge 72’ is adapted to receive the trolley 78 therein, with the
trolley 78 being supported by the guide track 30 of the trapezoidal beam bridge 72'. The
attachment means 76 of trolley 78 thereby received within the opening 74 of the guide
track 30 of the trapezoidal beam bridge 72’. |

The displacement arm 152 is pivotally connected to the mounting plates 136 by way
of a main axle 168. The main axle 168 passes through the mounting plates 136 and is
pivotally secured to the mounting plates 136 by washers 170 and lock nuts 172. Main axle
spacers 174 are positioned between the mounting plates 136 and a pivot post 178. The
displacement arm 152 is pivotally connected to the pivot post 178 via a pivot post bearing
180. Additionally, cables 182 connect the travel hanger plates 156 to the main axle 168.

Referring now to Figure 16, another embodiment of the present invention comprises
a trapezoidal strong back beam system 200 comprising a trapezoidal beam 12 having a
top section 16, an inwardly tapering first side 14 and an inwardly tapering second side 20
as described above in relation to other embodiments. A bottom section 202 opposite the
top section 16 extends between the first and second sides 14, 20. A top portion 36 of the
bridge 72", which can have a similar configuration to the guide track 30 as described
above, is secured to the bottom section 202 of the trapezoidal beam 12 by any suitable
means known in the art, such as, but not limited to, welds along their flange seams, rivéts,
fasteners, adhesives, or clamps. As described above in relation to previous embodiments,

bridge 72" comprises an opening 74 through which attachment means 76 for a lifting
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device extends. The attachment means is connected to a troliey movable along the inside
of the bridge 72" as described above.

The embodiment shown in Figure 16 comprises a pair of parallel, spaced apart
guide tracks 204 having |-beam profiles, which provide external tracks for a top running
trapezoidal strong back beam system. As illustrated in Figure 16, the trapezoidal beam 12
extends substantially perpendicularly between, and is supported by, the parallel, spaced
apart guide tracks 204 via respective carriages 206, or similar devices. The carriages 206
bear the weight of the trapezoidal beam 12 and the crane (notillustrated), which is, in turn,
borne by the parallel guide tracks 204, thus forming a bridge crane.

With reference to enfarged view in Figure 17, each carriage 206 comprises at Jeast
one mounting plate 136. In this embodiment, each carriage 206 comprises a pair of
spaced apart, substantially u-shaped mounting plates 136. At least one mounting plate
136, and in this embodiment both mounting plates 136, comprise(s) an opening 137
through which the bridge 72" protrudes, as described in further detail below. Each carriage
206 is movable longitudinally along its respective guide track 204 by virtue of rollers 208,
210, 212, 214, 216, 218, 220, 222 rotatably mounted in a substantially vertical orientation
to the mounting plates 136. Although rollers 218, 220, 222 are not visible in Figure 17, the
arrangement of the rollers is the same on each mounting plate 136. Rollers 208, 212, 216,
220 are positioned on one web of the I-beam of the guide track 204 and rollers 210, 214,
218, 222 are positioned underneath the web. Hence, each carriage 206 comprises four
pairs of rollers, each pair having a roller above and below the web.

Each carriage 208 further comprises one or more end rollers 224 that abut and roli
along the edge of the web of the I-beam. In the embodiment illustrated, a pair of end
rollers 224 is rotatably mounted in a substantially horizontal orientation to each mounting
plate 136.

The rollers 208, 210, 212, 214, 216, 218, 220, 222, 224 can include any one of the
following as described above in relation to previous embodiments: deep groove ball
bearings, plastic or rubber coated rolling surfaces, steel rolling surfaces.

The bridge 72" is coupled to each carriage 206 via a displacement arm 226 and an
elongate member in the form of a main axle 168 extending between and pivotally secured
to the mounting plates 136. The displacement arm 226 is constructed from mild steel. or
higher-grade stee!, generally from steel plate or steel strip, but any other suitable material
can be used. The displacement arm 226 is pivotally connected to a bridge sleeve 230,

which receives and is securely connected to one end of the bridge 72". The bridge sleeve
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230 is constructed from any suitable grade steel, or any other suitable material. The
displacement arm 226 is pivotally connected to the bridge sleeve 230 by fasteners 102
either side of the displacement arm 226 via displacement arm appendages 232. The
fasteners 102 provide a pivotal connection between the disptacement arm 92 and the
bridge sleeve 230.

The main axle 168 is pivotally secured to each mounting plate 136 with washers
170 either side of the mounting plate 136 and locking nuts 172 on the outside of the
mounting plates 136. Main axie spacers 174 are positioned between the mounting plates
136 and a pivot post 178 extending from the main axle 168. The displacement arm 226 is
pivotally connected at the first end to the pivot post 178 via a pivot post bearing 180, which
can be in the form of a lubricated plastic bush.

Appendages 232 give the displacement arm 226 a generally inverted U-shape
configuration such that the first end is pivotally connected to the pivot post 178 and second
ends of each appendage 232 pivotally connected to the bridge sleeve 230 by fasteners
102.

The above arrangement forms a universal joint that provides the necessary relative
pivoting and lateral movement between the carriages 206 and the bridge 72". The fluid
motion of the arrangement avoids jamming, particularly upon initiating movement of the
bridge 72” forming the crane bridge relative to the parallel guide tracks 204 of the
trapezoidal strong back beam system 200.

It is to be appreciated that the pivotal connection of the cérriages 206 to the bridge
72" could adopt configurations different to that specifically described above. The pivotal
connection could instead, for example, include a rod end, or other pivotal or rotatable
linkage arrangement.

In some aiternative embodiments of the present invention, the carriages 206 can be
replaced with the carriages disclosed in the Applicant’s International patent application
publication no. WO 03/101878, the contents of which are incorporated herein by
reference. ’

With reference to Figure 18, according to some further alternative embodiments of
the present invention, at least part of the first and second sides 14, 20 of the trapezoidal
beam 12 comprise a lattice or cut-out structure 300 rather than solid sides as described in
relation to previous embodiments herein. According to some embodiments, the majority of
the first and second sides 14, 20, apart from solid ends 302, comprise the lattice structure
300, which allows for further reduction in the bridge weight whilst retaining sufficient

it
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strength. As described above in relation to previous embodiments, this embodiment
comprises end caps 26 attached to the first and second sides 14, 20 above the bridge 72"
and diaphragm stiffeners 40 within the trapezoidal beam 12, which can also be provided
adjacent vertical elements of the lattice structure 300.

As a yet further alternative to the embodiment shown in Figure 18, the bridge 72" is
omitted and flat steel plates 304 are welded to and extend from the bottom section 202 of
the trapezoidal beam 12 to provide a track. The trolley 78 comprising the displacement
arm 152 depending therefrom as described above runs on the flat steel plates 304 forming
the track instead of the bridge 72'". )

Referring now to Figures 19-21, another embodiment of the present invention
comprises a lifting assembly 300 comprising a bridge 72", which can have a similar
configuration to the guide track 30. As described above in relation to previous
embodiments, bridge 72" comprises an opening 74 in an underside thereof through which
attachment means 76 for a lifting device extends. The attachment means is connected to
trolley 78 (shown in Figure 7) movable along the inside of the bridge 72" as described
above.

The embodiment shown in Figures 19-21 comprises a pair of parallel, spaced apart
guide tracks 204 having I-beam profiles, which provide external tracks for a top running
bridge crane. As illustrated in Figures 19-21, the bridge 72" extends substantially
perpendicularly between, and is supported by, the parallel, spaced apart guide tracks 204
via respective carriages 306, or similar devices. The carriages 306 bear the weight of the
bridge 72" and the crane (not illustrated), which is, in turn, borne by the parallel guide
tracks 204, thus forming a bridge crane.

With additional reference to the enlarged views in Figures 22 and 23, each carriage
308 comprises at least one mounting plate 136. In this embodiment, each carriage 306
comprises a pair of spaced apart, substantially rectangular mounting plates 136 each
having an aperture 307 therethrough. Each carriage 306 is movable longitudinally along
its respective guide track 204 by virtue of rollers 308, 310, 312, 314, rotatably mounted in a
substantially vertical orientation to the mounting plates 136 via respective shafts 316, 318.
This arrangement is most clearly shown in Figure 20. Shafts 316, 318 can be in the form
of threaded bolts passing through apertures in the mounting plates 136 and secured in
place with bolts 320. Boits and/or spacers can be used to maintain the position of the
rollers 308, 310, 312, 314 along the respective shafts 316, 318. Rollers 308, 310, 312,
314 are positioned on one web of the |-beam of the guide track 204. Each carriage 306
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somprises projections 322 extending inwardly from the mounting plates 136 adjacent the
‘ollers 308, 310, 312, 314. Projections 322 extend inwardly above one web of the |-beam
>f the guide track 204 and act as anti-derailment plates to prevent derailment of the rollers
308, 310, 312, 314 and therefore the carriages 306 from the guide track 204.

Each carriage 306 further comprises one or more guide rollers 224 that abut and roll
along the edge of the web of the I-beam. In the embodiment illustrated, a pair of guide
ollers 224 is rotatably mounted in a substantially horizontal crientation to each mounting
plate 136 with a guide roller 224 at each end of the mounting plate 136.

The rollers 308, 310, 312, 314 and guide roilers 224 can include any one of the
following as described above in relation to previous embodiments: deep groove ball
bearings, piastic or rubber coated rolling surfaces, steel rolling surfaces.

The bridge 72" is coupled to each carriage 308 via a pair of displacement arms 226
pivotally secured to a respective elongate member in the form of a main axle 168
extending between the mounting plates 136. The displacement arms 226 are constructed
from mild steel, or higher-gradé steel, generally from steel plate or steel strip, but any other
suitable material can be used. Each displacement arm 226 is pivotally connected to the
bridge 72" via a sho'ulder 324 securely connected to one end of the bridge 72'”. A pair of
shoulders 324 are, for example, welded in a parallel arrangement to each side of the
bridge 72’ at the end thereof as shown in Figures 19-23. As shown in Figure 23, each
shoulder 324 comprises a support in the form of an anti-drop plate 326 welded to an
underside of each shoulder 324. Each support 326 comprises an aperture in each end
thereof for receiving a fastener 102 in the form of a rod. Each displacement arm 226 is
pivotally connected to a respective shoulder 324 by fasteners 102 extending through either
side of the displacement arm 226 and into the apertures in each end of support 326. The
fasteners 102 provide a pivotal connection between the displacement arm 226 and the
shoulders 324 of the bridge 72", According to some embodiments, the apertures extend
through the length of the support 326 and a pair of rods are used such that a single rod
passes through each displacement arm 226 and respective support 326.

The main axles 168 can be in the form of threaded boits and are secured to each
mounting plate 136 with washers 170 either side of the mounting plate 136 and locking
nuts 172 on the inside and outside of the mounting plates 136, as described above in
relation to earlier embodiments. Only locking nuts 172 on the outside of the mounting
plates 136 are shown in Figures 19-23. Although not shown in Figures 19-23, as

described previously herein, (with reference to, for example, Figure 14), according to some
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embodiments, main axle spacers 174 can be positioned between the mounting plates 136
and a respective pivot post 178, The displacement arms 226 are pivotally connected to
respective pivot posts 178 via a pivot post bearing 180, which can be in the form of a
lubricated plastic bush.

The above arrangement forms a universal joint that provides the necessary relative
pivoting and lateral movement between the carriages 306 and the bridge 72". The fluid
motion of the arrangement avoids jamming, particularly upon initiating movement of the
bridge 72" forming the crane bridge relative to the parallel guide tracks 204 of the lifting
assembly 300. Aperture 307 through each mounting plate 136 allows sufficient movement
of the guide track 30 and shoulders 324, Shoulders 324 provide for attachment to the pair
of displacement arms 226 and the space between the shoulders 324 allows for fitting of
the trolley 78 to the bridge 72

It is to be appreciated that the pivotal connection of the carriages 3086 to the bridge
72" could adopt configurations different to that specifically described above. The pivotal
connection could instead, for example, include a rod end, or other pivotal or rotatable
linkage arrangement.

" Althcugh the embodiments shown in Figures 19-23 show a plain bridge 72", the
aforementioned trapezoidal strong back beam system can be used with the embodiments
shown in Figures 19-23,

A further variation to the embodiments shown in Figures 19-23 is shown in Figures
24-26. In this embodiment, the lifting assembly 400 comprises a bridge 72" having a pair
of shoulders 324 provided at each end for pivotal coupling to respective displacement
arms 226 of a respective carriage 406 as described above. However, in this embodiment,
the mounting plates 136 form two walls of a cast box 402, which can be cast from any
suitable metal, such as high tensile steel grade 4140. in this embodiment, one of the
mounting plates 136 on a side closest the bridge 72" comprises an aperture 307 through
which the bridge 72" protrudes to allow pivotal connection of the shoulders 324 to the
displacement arms 226. The mounting plate 136 on the outside is a ptain wall and does
not comprise an aperture.

Elongate members 168, comprising pivot posts 178, have a square cross section
and are cast with the box 402. Elongate members 168 may however have other cross
sectional shapes. Therefore, elongate members 168 are fixed rather than in the form of

pivoting main axles as described above in relation to the embodiments shown in Figures
16, 17 and 19-23.
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Each carriage 406 is movable longitudinally along its respective gdide track 204 by
virtue of rollers 308, 310, 312, 314, rotatably mounted in a substantially vertical orientation
to the mounting plates 136 via respective shafts 316, 318 as described above. Mounting
plates 136 on either side of the cast box 402 comprise apertures 403 and collars 405 for
mounting shafts 316, 318.

Each carriage 406 comprises at least one anti-deraiiment member 408 and in this
embodiment a pair of anti-derailment members 408 are mounted to an underside of the
cast box 402 beneath mounting plates 136 on either side of the cast box 402. Box 402 is
cast with a first base member 409 in a substantially central position comprising a plurality
of elongate apertures 410. In this embodiment, four elongate apertures 410 are provided
and anti-derailment members 408 are fixed to first base member 409 with fasteners, such
as nuts and bolts. Anti-derailment members 408 comprise a block 412 that abuts or runs
very close to the web of the I-beam of the guide track 204 and a plate 414 attached to the
block 412 by the fasteners that is positioned beneath the web of the I-beam to prevent
derailment of the rollers 308, 310, 312, 314 and therefore the carriage 406 from the guide
track 204. Elongate apertures 410 allow accurate positioning and variable mounting of the
anti-derailment members 408 with respect to the guide track 204 and enable the carriage
4086 to be used with a wide range of guide tracks of different sizes and shapes.

Each carriage 406 further comprises one or more guide rollers 224 that abut énd roff
along the edge of the web of the I-beam. In the embodiment illustrated, a pair of quide
rollers 224 is rotatably mounted in a substantially horizontal orientation to a respective end
base member 416 of the cast box 402 with fasteners, such as nuts and bolts. Each base
member 416 comprises a pair of elongate apertures 418 to allow accurate positioning and
variable mounting of the guide rollers 224.

The embodiment shown in Figures 24-26 has superior strength than some of the
previous embodiments and is cheaper to produce because itis cast as a single unit rather
than being formed from separately cut and machined components.

It is to be appreciated that part(s) of the above-described arrangements could be
incorporated into existing assemblies. In this respect, the Applicant envisages that the
arrangements illustrated in Figures 7-26 in their entirety or in part, could be incorporated
into existing assemblies. The Applicant envisages that at least the arrangements

comprising top running carriages described herein can be motorized rather than moved by
hand.
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Embodiments of the present invention comprising motorized top running carriages

will now be described with reference to Figures 27-32.

Figures 27-29 show a bridge crane assembly 500 comprising a pair of spaced apart

juide tracks 204 attachable to a support structure (not shown) and a pair of carriages 506

longitudinally movable along a respective one of the quide tracks 204. As with some of the

previous embodiments described above, bridge 72" comprises a pair of shoulders 324 at

gach end of the bridge. A shoulder 324 is attached either side of the bridge 72" by any

suitable means, such as welding, and each shoulder 324 protrudes beyond the end of the
bridge 72"

With additionat reference to Figure 30, each shoulder 324 of the bridge 72" is
pivotally connected to a respective displacement arm 226. In this embodiment, each

displacement arm 226 is in the form of a stirrup 502. Each stirrup 502 can be considered

as _comprising a pair of spaced apart displacement arm appendages 232 which join

together at a first end forming a flange 504 and which join together at a second end

forming a base 506 of the stirrup 502. Each shoulder 324 is pivotally connected to a

respective stirrup 502 at the second end via a pivot post 178 and a pivot post bearing 180

mounted to the base 506.

Flange 504 of each stirrup 502 comprises an aperture 508 for housing a spherical
bearing 510. Aperture 508 and spherical bearing 510 slidably and rotatably receive an

elongate member in the form of main axle 168. The main axle 168 is supported by a body

512 of the carriage 506,_which covers the components of the carriage 506, Body 512 can

be considered to comprise a pair of transverse mounting plates 515 forming end walls of
the body 512 and mounting plates 136 forming side walls of the body 512. As shown in
Eigure 27, an_inner mounting plate 1368 comprises an aperture 307 through which the

bridge 72" and/or the shoulders 324 of the bridge protrude for pivotal coupling to the

stirrups 502. Plates 507 are attached to the inner mounting plates 136 above the bridge

72" to prevent any upward travel of the bridge relative to the carriage 506, thus preventing

the shoulders 324 from hopping off the pivot posts 178 and pivot post bearings 180.

Body 512 also comprises a roof 514 attached to the transverse mounting plates 515
and the mounting plates 136. In Figures 27-29, body 512 has been omitted from the
carriage 506 on the right hand side to show the internal components. Part of the roof 514

and/or the transverse mounting plates 515 can be curved, as shown most clearly in

Figures 27 and 30. As shown in Figure 30, main axle 168 is supported at each end by

reinforced portions 516, which can be part of the transverse mounting plates 515 or part of
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the roof 514. Main axle 168 is also supported in a substantially central region by

reinforced portion 518 depending downwardly from the roof 514. However it will be

appreciated that in alternative embodiments, main axle 168 can be supported at each end

by transverse mounting plates 515 of the body 512.

As shown most clearly in Fiqures 30 and 31, carriage 506 also comprises at least

one biasing means 520 slidably mounted on the main axle 168 adjacent the flange 504 at

the first end of the stirrup 502 . In the embodiment shown, biasing means 520 in the form of

helical springs are provided either side of the flange 504 of each stirrup 502 to keep the

stirrups 502 aligned with respective shoulders 324 of the bridge and prevent the stirrups

502 fouling of the main axle 168 and/or the shoulders 324 supporting the bridge 72", At

least one spacer 522 is slidably mounted on the main axle 168 between the biasing means

520 and the body 512. In the embodiment shown,_ a spacer 522 is slidably mounted

outside each of the outer biasing means 520 for each stirrup 502. The inner biasing means

520 also abut central reinforced portion 518 of the body 512.

The bridge crane assembly 500 also comprises a drive means 524 coupled to each

carriage 506 via a gearbox 526 for driving each carriage along its respective quide track

204. The drive means can take any suitable form, such as an electric motor, and the drive

means for each carriage are synchronized via a wired or wireless connection such that

both carriages 506 are driven in the same direction simultaneously to move the bridae 72"

along the guide tracks 204. The gearbox 526 can be mounted to the body 512 by any

suitable means and coupled to one of the shafts 316 or 318 to which rollers 308 and 310

orrollers 312 and 314 are mounted respectively to drive the carriage along the quide track
204.

With reference to Figure 29_the bridge 72" comprises an attachment means 76 for

supporting a lifting device of the bridge crane assembly 500. Figure 29 shows a pair of

attachment means 78, each of which is attached to a trolley 78. which can be in the form

of a double trolley assembly, which runs within the hollow structure of the bridge 72" as
described above. A ijt motor box 528 is attached to the attachment means 76 for
motorized operation of the lifting device.

With reference to Figure 32, anti-derailment members 408 are attached to an

underside of the body 512, for example, as described above. In this embodiment, anti-

derailment members 408 are unitary structures rather than formed from a separate block

412 and plate 414 as described above in relation to Figure 24. Roller 310 is secured in
place on shaft 316 via locking ring 530 and washer 532. Figure 32 also shows a circular

Ay,
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plate 530, which is a cover plate attached to the body 512.,

Whilst the embodiments described with reference to Figures 27-32 comprise a pair

of displacement arms 228 in _the form of stirrups 502, it should be appreciated that

embodiments of the present invention can include a single displacement arm 226 in the

form of a stirrup 502 pivotally connected to the bridge 72

bearing 180, optionally via a bridge sleeve, thus omitting the shoulders 324.
Hence, according to another aspect, the present invention resides in a carriage 506

via pivot post 178 and pivot post

for a bridge crane assembly 500, the carriage comprising a body 512 having a pair of

spaced apart transverse mounting plates 515, a pair of mounting plates 136 and a roof

514. The carriage 506 comprises a plurality of rollers 308, 310, 312, 314 rotatably

mounted in a substantially vertical orientation to the body 512 for longitudinal movement of

the carriage 506 along a respective guide track 204 of the bridge crane assembly 500.
The carriage 506 also comprises an elongate member supported by the body and at least

one displacement arm 226 in_the form of a stirrup 502 slidably and rotatably coupled ata .-

first end to the elongate member, for example via a spherical bearing. The stirrup 502 has

at least one second end for pivotal connection to the bridge 72", for example via pivot post

and a pivot post bearing.

The alternative embodiments of the bridge crane assembly 500 comprising

carriages 506 provide improved travel of the carriages 506 along the quide tracks 204 and

reduced likelihood of jamming compared with existing assemblies. This is a result of the

pivotal connection of the bridge 72'” to the second ends of the stirrups 502. This is also a

result of the coupling of the stirrups 502 at the first end via the spherical bearings 510.

Substantially maintaining the position of the stirrups 502 via.biasing means 520 also

contribute to reduced likelihood of jamming and smooth travel of the carriages 506. It will

therefore be appreciated that the aforementioned coupling of the bridge 72" to the

carriages 506 can also be used for manually operated bridge cranes such that drive

means 524 and gearbox 526 are omitted.

The alternative embodiment trapezoidal strong back beam systems 10, 50, 70, 70,
130, 200 allow for the bridge weight to be reduced by approximately 35% compared with
using RHS beams as a strong back beam.

Furthermore, without the use of the trapezoidal strong back beams 10, 50, 70, 70,
130, 200, a current 1 tonne 12 metre bridge design weighs 513kg. Using the trapezoidal
strong back beams 10, 50, 70, 70', 130, 200 according to embodiments of the invention, a

2 tonne 12 metre bridge design weighs 440kg. Embodiments of the present invention also
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allow bridge lengths of up to at least 15 metres for manual bridge cranes and considerably
longer bridge lengths for motorized bridge cranes. The benefit of using the trapezoidal
strong back beam 10, 50, 70, 70, 130, 200 according to embodiments of the invention on
bridge cranes can thus be appreciated.

The alternative embodiment trapezoidal strong back beam systems 10, 50, 70, 70,
130, 200 and lifting assemblies 300, 400,500 of the present invention have been found to
at least reduce the incidence of jamming experienced by existing assemblies. This applies
to both the manually operated and motorized versions. Additionally, alternative
embodiment trapezoidal strong back beam systems 10, 50, 70, 70, 130, 200 and lifting
assemblies 300, 400, 500 of the present invention have also been found to require less
operator effort to initiate movement of the bridge 72, 72', 72", 72" along the parallel
beams 10, 50, 132_204 when compared to existing assemblies. The assemblies 200,
300, 400, 500 in particular also provide more head room in comparison with some of the
existing assemblies.

Moreover, the present invention is particularly useful, because it can be relatively
easily incorporated into existing assemblies.

While preferred embodiments of the trapezoidal strojng-back beam system have
been described in detail, it should be apparent that modifications and variations thereto are
possible, which will fall within the scope of the invention. With respect to the above
description, it is to be realized that the optimum dimensional relationships for the parts of
the invention, to include variations in size, materials, shape, form, function and manner of
operation, assembly and use, are deemed readily apparent and obvious to one skilled in
the art and all equivalent relationships to those illustrated in the drawings and described in
the specification are intended to be encompassed by the present invention.

Therefore, the foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and
operation shown and described and accordingly, all suitable modifications and equivalents
that may be resorted to, fall within the scope of the invention.
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\ R . ) . - o= €on formato: Numeradén y
36. The carriage of claim 35, wherein the at ieast one displacement arm is in the form vifiatas

of a stirup comprising an aperture at the first end for slidably and rotatably _..-—| Son fermate: Fuente: Sin

Negrita
receiving the elongate member.

PR Con formato: Sangria:
Izquierda: 0,63 cm

]

37.The carriage of claim 36, wherein the aperture comprises a spherical bearing. * Eg:t;‘;"“am Numeracién y

"] Con formato: Sangria:
Izquierda: 0,63 cm

Con formato: Numeracion y
vifietas

38.The carriage of claim 35 _ further comprising at least one biasing means slidably® [

mounted on the elongate member adjacent the first end of the at least one

|
|

displacement arm.

-1 Con formato: Numeracién y
vifietas

39. The carriage of claim 38, further comprising at least one spacer slidably mounted®™

on the elongate member between the biasing means and the body.

40.The carriage of claim 35, wherein the at least one displacement arm is pivotally vifietas

U A-'-'[Con formato: Numeracidn y

)

connected to the bridge at the second end via a pivot post and a pivot post bearing.

-| Con formato: Numeracidn y
vifietas

41. The carriage of claim 35. further comprising a shoulder either side of the bridge at*”™

|

the end of the bridge, each shoulder pivotally connected to a respective

displacement arm in the form of a stirrup.

. .. +-—"| Con formato: N i6
42.A bridge crane assembly comprising: [w';;‘m"" oF Tumeracion y

J

a pair of spaced apart guide tracks attachable to a support structure: and

a pair of carriages. as claimed in_claim_35, each carriage longitudinally

movable along a respective quide track.

-1 Con formato: Numeracion y

43. The bridge crane assembly of claim 42_further comprisihq a drive means coupled™™ vifietas

to a shaft of each carriage via a gearbox, the shaft comprising a plurality of rollers.

<= Con formato: Sangria:
Izquierda: 0,63 cm

)

44, The bridge crane assembly of claim 43, wherein the drive means for each carriage™ """~ [f‘;:t:‘s’m Numeracidn y
\

)

is synchronized.

] .
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Article 18. A copy is being transmitied 1o the [nternational Bureau,
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1. Basis of the report

a.  With regard to the language, the international scarch was carried out on the basis of:

The international application in the language in which it was filed.

A transiation of the international application into ' , which is the language of a
translation furnished for the purposes of international search (Ruies 12.3(a) and 23.1(b)).

b. This international search repart has been established taking into account the rectification of an obvious mistake authorized by or
notified to this Authority under Rule 91 (Rule 43.6b/s(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box Ne. L.
2, D Certain claims were found unsearchable (Scc Box No. II).

3. Unity ﬂinvcntion is lacking (Sce Box No. 111).

4. With regard to the title,

the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,

the 1cxt is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. 1V. The applicant may, within one
month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard 1o the drawings,
a.  the figure of the drawings to be published with the abstract is Figure No. 17
as sugpesied by the applicant.
D as selected by this Authority, because the applicant failéd to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figuces is to be published with the abstract.
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/AU2008/00173]

Box No. II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasans:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specificaily:

3. D Claims Nos.:

because they are dependent claims and are nol drafled in accordance with the second and third sentences of Rule 6.4(a)

Box No. LIl Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[Continued in Supplemental Box)

As all required additiona) search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying additiona fees, this Authority did not invite
payment of additional fecs. ’

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

NRERE

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-21 and 34

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee,

The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT

Information on palent family members

International application No.

PCT/AU2008/001731

which are merely given for the purpose of information.

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

Patent Document Cited in
Search Report

Patent Family Member

wO 03101878 AU 2003232922

CN

jp 10167660

CA 2485303 1656008
EP 1507734 NZ 536470 RU 2004136275
US 2004238473 |
US 6082562 EP 0960848 FI 981191 JP 2000153987
US 6058849 CA 2222826 DE 19748949 EP 0845435

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

END OF ANNEX

Form PCT/ISA/210 (patent family annex) (July 2008)
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Mennification oX WEA

PCT

DEMAND

CHAPTER I

under Article Yol the Patent Coogeration Treafy:
The undersigned cequests that the inteenationat application specified below be the subject of
intermational preliminary examination acconding o the Patent Cooperation Treaty.

For Intemationsl Preliminary Examining Auvthordty use only

| Date of receipt o DEMAND

Hox No. ¥ IBENTIFICATION OF THE INTERNATIONAL APPLICNTION

Applicant’s or agent's file eeferenoe

776PC2-ADCIOYX

internationsl application No.

PCT/AU2008/001731

Intemational 1iling Jdxte /o month yvary

24111108

$Earliests Prionity date fdav month veari

22111107

‘Titlle ef invention

LIFTING ASSEMBLIES INCLUDING TRAPEZOIDAL STRONG BACK BEAM SYSTEMS.

1
llu\ No. lE APPLICANES)

AUSTRALIA:

“Name and mldh.\s ol nea FSaad by g aare S o Rand o, & el dednesn
© TR abbeis ams svkds prssd cele and nm o coxreny'i

-GlobaliTrack Technologies Pty Lid
68 Station: Streel, Nortane; Vicloria 3214

036275 3252

Telephone No.

03:6275 7647

Facsimile No,

Applicant™s registration No.withthe DRfiee

AU

Seate frhat is, onpareyi of pationatiny:

State fdl iy, cuntrvs OF resiifenoey

AU

Name amd .\idr 45 -}‘J«m arv ffodad By ghor e fr o doud erens S e bsinean e albras moes .nhl e ook azlm o oervny

- MCKAY ,Douglas:McGregor

. 68.Stalion Sireet, Norlane, Victoria 3214.
CAUSTRALIA

‘State frhar is. countryi of nationalit:

State troards, coasre of residenas;

; D Furiher applicants are indivatod 'on o conlinuativm sheet:

Fomt PO TAPEASOL(#rst shaet) (puil 2007)

See Notes o the decsarsd foerm
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Inremationat application No,

Sheet No, .2 PCTIAU2008/001731

Box No. [l AGENT OR COMMON REPRESENTATIVE: OR ADNDRESS FOR CORRESPONDENCE

‘The followning peeson is [ZI azent: [:] ST represenltive
arnd E has been appointed carticr and represents the spplicamys) also for inlemational preliminary examination,
[___] ix hereby appointed and any earlier sppainunent of {any agemt(s¥eommaon representative is hereby revokad.

D is herehy appainted. specitieatly forthe procedure betore the tmemational Preliminan Exuniaing Avthonty, i awhdition o
the auent{3ycommon representative appointad warlier,

Nunte and afidness: (Fasiy asse folloaad by given aree: for a Tt entiny falf offieind de sigasion. | Telephone Neo

The address mast indlnd posial code and ause of coandey +61 7 3229:2655
FISHER ADAMS KELLY
Ltevel 29, Comalco:Place Facsimile No.
12 Creek Slreel ' _ +61 7 3221 0597
Brisbane, Queensland 4000 _
AUSTRALIA Agentsregiztration No with the Oitiee

D Address forcorrespondence: Mark this check-box wheee e azent of onimon ropresentative ischas been uppoinied and the
spave above is used instead to indicate a special addeess to which correspordence shoutd be sent.

Box No. IV -BASIS FORANTERNATIONAL PRELEMINARY EXAMINATION

‘Statement concerningumendments:®

1. ‘the applicant wizhes the intemational peeliminan: evamination ¢e start on the basis of:
l:] thse intemmational application as veiginally fited
the Jescription a5 wonginally hikd

asamerstatunder Anick 3

the claims a3 originally. tiled

as amenmidad under- Aniclke 19 (together with any accompansing statement)

as amendad umder Anicle 34

the dravings asoriginally. filed

AERINERIN

ws amendad under Article 3§

D- The applicant wishes apy amendment 1o tw claims under Astiche 19 G be oonsidered as eversad,

i

e I

Where the IPEA wizshes tir start the intemational peeliminuy examination atthe sime tinge us the intemationl scarch in
aoovnlance with Rule 69 Hib) the applicant requests the IPEA (o postpone the start of the -intemnational preliminary
cvaminalion until the expiration ofthe applicable time tinvit under Rule 69:1(d).

4. D Tl applicant eapressty wishes the interuational -preliminary exumination te start cartier than at the evpisatien of the
applicahle time limit under Rule S3his 1(a).

Where no check-bov is aarked, fntematioasl, prelintinany examination. will stan onthe hasis of the intemrational application
as eriginally liled or. where a copy of amendmenis to the claims under Adicte 19 and’vr amendatents of the intemationa) spplicaion
under Article 3 are receiviad by the Intemational Preliminzny Exvamining Authuority before it has begun to draw up 2 wilten epinion
ue the international préfiminany examination repont, as so amendad.

Language for-the purposes of inlernational preliminary examination: '.Eﬂg".Sh ..... U
E which is the Tanguage io which the intemational application was tited,
D which is the language of o panslation fumished for the purposes ot intermationid search.
D. which is the fanguage of publication of the intemational application.

D which is the language of the translation (w b Turnished for the purpodes of imernational proliminane examination,

Hov No. V' ELECTION OF STATES

. The titing oi'this denrand ‘constitutes the elaction of att Contracting States which are designated and are bownd by Chaper 1 of the
PCT,

Form PCTAPEAMUL (second shact) (Apn) 2007) See Nwes 1o tie dessandd fovem
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Shevt Neo. . 3

o Intemational application No,

PCT/AU2008/001731

oy No. VI

CHECK LINT

The demand is secompaniod by the foflewing eloments, inthe language refermal tein

AR ¥ ] - ¥ - -
Box No, IV, for the purposas of inteiauonal preliminany cxaminaion:

1. trundation of intentationat opplicaiion

2. amendmvnts under Anticle 34 :

. oupy (or where required. uanstation) of

amendmenis umnder Anicle 19 :

A, copydor, where reguinad, translatiany ol
statemzut urder Articke 19

5 leter

b other fypveifiy :

36

For Bnrematienal Preliminary
Examining Authonity use enly

e ivad LS ANCHIRNS
sheeis C] D
sheets a J
shevts l:] D
sheets D l:l
shects |:] D
sheets D D

.
H
£

i

i
i

1.
-0
0

[

“The danand is als avconpanicd by the'itemis) maked below:

fev calaulation shovt
original separste povser ol attorey
original genees! power ol attomey

copy of gencral pover of sttomey:
reterence number, ifany:

[

alsfa

seatement exvplaining hiwk o signatuee
soqpenay listing in electronic fuan

tables in elocinunic fonn celatad toa

soquence listing

.4

o

wther ,':','\'l'l;f_‘\'):

“Bov No. VI SIGNATURE-OF ATPLICANT, AGENT OR COMMON REPRESENTATIVE

Newr o anfugdiore, indvwe the nae of e poricn BoEng and the apacior fawiSch the porsce s (i e canunity o o sy free

e s e eaf

Global Track T echnologies: Pty Ltd; MCKAY Douglas McGregor
by Their Patent Altorneys

- FISHER ADAMS KELLY"

- Andrew:Cale
| Registered patent Atlormey

1 i0ate of acvual receipi of DEMANEL

For International Preliminan Examining Authoiy vse oals

<20 Adjusted Jdate of resvipt of dentand Jue

e CORREGUIONS under Rul2 60.1thy

¥ D
0

e date aof receipt of the demandsis AFUER the
eapiration of 1% months from the. priogin: dare and

tem b or 3 Belows Jivs not apply.,

D The applicant has been infemicd acsondingly,

Thedatcolreceiptofthe demand is WHHIN theime
limit of 1Y months feom the prionii date as extendad
by virtue of Rule 8005,

Although the date of receipt of the demand is atter the
expiration of 19 menths frem the peionin Jaie, the
delas inamival is EXCUSED pursuani to Kule 82,

The date of-reccipt of the demand s AFTER the
expiration ofthe time Fmit enader Rule $4his. (Y ant
item 7 or 8. below, dows netapply.

The date oTreceiptofthe Jemand s WHHHIN the time
limit undee Rule 3444 1) as extendod by vinwe of
Rule 803,

Abhwuzhthe darzof receiptarthe demant isafter the
crpiretiop of the rima limit under Rule 846ia). the
debayin armival is EXCUSED puniuant 4o Rule 82;

Aremund received from IPEA om:

For tntemational Burcau use valy

Fooa PCTAPEALDT (Last shest) (Apal 2007)

Soe Notes to the deptind form
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PCT

EEE CALCULATION SIHEET

Annex to the Demand

For Esteenationy) Peeliminan Examiniog AuBority use oaly  me

CHAPTER 11

Intemational
. PCTIAU2008/001731
Applicant’ s ar agent’s | 5 T “the IE
;" 'cﬁ‘r ct[_ﬂmﬂ': & 17776 PC2-ADCIOYV | Date stamp o the IPEN
Applicant
Global Track Technologies!Ply Lid
CALCULAYION OF PRESCRIBED.FEES
1. Preliminary exvaminalion fee R 550.00§ » i
2. Hapd¥eg tov Fipplivanse (n,v'u certain Nawes are
crtitfed to g -reduction of 73% ol ih- Fermibling £
Where the applicans is for oll. app zmmr wred so
entitled, e amount to be entered a1 is 2524 rij e 247.00 1 1
hanrdling fee.s ... e Femmarat e e e e - ! l
3. Teral of prescribad foes .
Aukd the amoums entered a1 Pand H
and eater totalin the TOTAL Bax e 797.00-
TOTAL
MODE OF PAYMENT
fNOf all mondas of penvesg s pray I il bl st all 1PE:A s
D. authorization o change deposiy G cash
avcount vwnh the IPEA fiee helony
D‘ cheyne D s S SRS
D‘ puostal maey order G SO
[:l‘ bank drant : othet {specifie:
-Credit Card
AUTHORIZAVHON TO CHARGE (OR-CREDIT) DEPOSIT ACCOUNT:
(this mode of poment mincnot be anaila®e ot all IPE As;
IPEAS
[ Authorizativn to change the total Tees indicatad above. Peposit Accoum No:
E] FIhis check-box may be mirrbed ooy ifthe eonditons for Date:
' depositovepwisofthe IPEA s permily Authoriration to
charge any deliciensy v eredilany o ey mentinthe Name:
total fovs indicaral abwn e,
Signature;

Forns PCPEAMOL (Annex) (Aprit 2007)

See Notes to Mre foo culculation sheat
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REIVINDICACIONES

1. Una composicion farmacéutica, caracterizada porque consta de
sibutramina o una sal farmacéuticamente aceptable de la misma en una
cantidad de 10 mg a 15 mg y L-carnitina en una cantidad de 300 mg a 600
mg en combinacion con un excipiente farmacéuticamente aceptable,

misma que esta formulada en una sola unidad de dosificacidn oral.

2. La composicion farmacéutica de conformidad con la reivindicacion 1,
caracterizada ademas porque la L-carnitina se encuentra como Tartrato de

L-carnitina.

3. La composicidén farmacéutica de conformidad con la reivindicacion 1,

caracterizada ademas porque la composicion farmacéutica se encuentra en

la forma farmacéutica de capsula.

P-1311 Reivindicaciones 23-05-10
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter 1I of the Patent Cooperation Treaty) .

(PCT Anticle 36 and Rule 70)
Applicant's or agent's file reference | POR FURTHER ACTION See Form PCT/IPEA/416
- 17776PC2-ADC _ ‘

International application No. Intemnational filing date {day/moﬁth/year) Priority date; (day/maonth/year)
PCT/AU2008/001731 24 November 2008 22 November 2007
International Patent Classification (IPC) or national classification and IPC

Int. CL '

B66C 5/00 (2006.01) B66C 17/00 (2006.01)

Be6C 9/00 (2006.01) B66C 19/00 (2006.01)
Applicant

GLOBAL TRACK TECHNOLOG[ES PTY LTD et al

1. This report is the international preliminary examination report, established by this International Prehmmary Examining
- Authority under Article 35 and transmitted to the applicant accordmg to Article 36.

2. This REPORT consists of a total of 7 sheets, including this cover sheet.
3. This report is also accompanied by ANNEXES, comprising:
a. (sent to the applicant and to the International Bureau) a total of 36 sheets, as follows:
sheets of the description, claims and/or drawings which have been amended and are the basis for this report and/or

sheets containing rectifications authorized by this Authonty (see Rule 70.16 and Section 607 of the
Administrative Instructions).

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

o

(sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing
a sequence listing, in electronic form only, as indicated in the Supplemental Box Relating to Sequence Llstmg (see
paragraph 3bis of Annex C of the Administrative Instructions).

4. This report contains indications relating to the followmg items:

Box No. 1 Basis of the report
Box No. Il Priority _
Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and indusjtrial applicability

Box No. IV Lack of unity of invention

BoxNo.V Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial
: applicability; citations and explanations supporting such statement
Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

e E B (N

Box No. VIIT  Certain observations on the international application

Date of submission of the demand Date of completion of this report

22 September 2009 ‘ 03 March 2010

Name and mailing address of the IPEA/AU Authorized Officer

AUSTRALIAN PATENT OFFICE M. BREMERS

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

E-mail address: pci@ipaustralia.gov.au {ISO 9001 Quality Certified Service)
imi . +61

Facsimile No. +612 6283 7999 Telephone No. +61 2 6283 2052

Form PCT/IPEA/409 (Cover sheet) (July 2009) ' ) . [ % ’




INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY Intemational application NO._

PCTIAUZOOS/OO 1731
Box No. 1 Basis of the report
1.  With regard to the language, this report is based on:
The international application in the language in which it was filed
D A translation of the international application into ’ , which is the language of a
translation furnished for the purposes of:- - : : '

D international search {under Rules 12.3(a) and 23.1 (b))

D publication of the international application (under Rule 12.4(a))

L__' international preliminary examination (Rules 55.2(a) and/or 55.3(a))

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been
Jurnished to the receiving Office in response to an invitation under Article 14 are referred to in tfus report as "originally
JSiled"” and are not annexed to this report}:

D the international application as originally filed/furnished
the description:
. ‘ pages 1-26  as originally filed/furnished

. pages* 7a, 27-30 received by this Authority on 22 September 2009 with the letter of 22
September 2009 ' ’ :

thel claims: .

pages* received by this Authority on  with the letter of

pages as originally filed/furnished
pages* as amended (together with any statement) under Article 19

pages* 31-36 received by this Authority on 22 September 2009 with the letter of 22 September
2009 ' , '

the drawings:

pages* received by this Authority on  with the letter of

pages as originally filed/furnished

pages* 1-25 received by this Authority on 22 September 2009 with the letter of 22 September
2009 , '
. pages*  received by this Authority on  with the letter of

a sequence listing - see Supplemental Box Relating to Sequence Listing.

The amendments have resulted in the cancellation of:

[ ] the description, pages
[:l ‘the ciaims, Nos.

D the drawings, sheets/figs
D the sequence listing (specify):

4, This report has been established as if (some of) the amendments annexed to this report and listed below had not been
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box {Rule
70.2(c)).

the descﬁpﬁon, pages 7a, 27-30
the claims, Nos. 43 and 44

the drawings, sheets 22-25 |
[:] the sequence listing (specify):

5. D This report has been established taking into account the rectification of an obvious mistake authorlz.ed by or notified to
this Authority under Rule 91 (Rule 70.2(g)).

6. D Supplementary international search report(s) from Authority(ies)
have been received and taken into account in drawing up this report (Rule 45bis. 8(b) and ().

» Ifitem 4 applies, some or all of those sheets may be. marked "superseded.”

Form PCT/IPEA/409 (Box No. T) (July 2009) : ] '}Z



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY International application No.
‘ PCT/AU2008/001731

Box No. II1 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

d

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be
industrially applicable have not been examined in respect of: ‘

D the entire internaticnal application

claims Nos: 22-33, 38-41
because: ‘

D the said international application, or the said claims Nos.
relate to the following subject matter which does not require an international preliminary exammatlon (specify):

[[] the description, claims or drawings (indicate particular elements below) or said claims Nos,
are so unclear that no meaningful opinion could be formed (specify):

D the claims, or sald claims Nos. ‘
are so inadequately supported by the description that no meaningful opinion could be formed (specyfv)

no international search report has been established for said claim Nos. 22-33, 38-41

limit:

D furnish a sequence listing on paper complying with the standard provided for in Annex'C of the Administrative
Instructions, and such listing was not available to the International Preliminary Examining Authonty in a form
and manner acceptable to it

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the

Administrative Instructions, and such listing was not available to the International Prellmlnary Examining
Authority in a form and manner acceptable to it.

13ter.1(a) or (b) and 13fer.2.
D See Supplemental Box for further details.

l:l A meaningful oplmon could not be formed without the sequence listing; the applicant did not within the prescribed time

D pay the required late furnishing fee for the furnishing of a scquence listing in response to an invitation under Rules

Form PCT/IPEA/409 (Box No. IIT) (Tuly 2009)

l'f}g



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY International application No,
PCT/AU2008/001731

Box No. IV Lack of unity of invention

1. D In response to the invitation to restrict or pay additional fees the applicant has, within the applicable time limit:

I:] restricted the claims

[] peid additional fees

[:] paid additional fees under protest and, where applicable, the protest. fee
D paid additional fees under érotest but the agplicable protest fee was not paid

[__—] _neither restricted the claims nor paid additional fees

2. This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1,
not to invite the applicant to restrict or pay additional fees. ’

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is:
[] ¢omplied with. "
not complied with for the following reasons:

[Continued in Supplemental Box]

4. Consequently, this report has been established in respect of the following parts of the international application:

D all parts.

the parts relating to claims Nos. 1-21, 34-37, 42

Form PCT/TPEA/409 (Box No. IV) (July 2009) ’ ) :} L/
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PCT/AU2008/001731
Box No. V Reasoned statement under Article 35(2) with régard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement .
1. Statement
Novelty (N) Claims 1-21, 34 _ YES
Claims 35-37, 42 ' NO
Inventive step (IS) Claims 1.11, 34 o ' Z YES
Claims 35-37,42 ‘ NO
Industrial applicability (IA)  Claims 1-21, 34-37, 42 ' : YES
Claims NONE E NO

2. Citations and explanations (Rule 70.7)

The following documents identified in the International Search Report have been considered for the purposes of this
opinion:

D1: WO 2003/101878 A1 -

D2: US 6082562 A

D3: US 6058849 A

NOVELTY (N) CLAIMS 1-21, 34-37, 42:
The invention defined in claims 35-37 and 42 is not novel when compared with D1,
With regards to the independent claim 35, D1 discloses a carriage for a bridge crane assembly compnsmg
a pair of spaced apart mounting plates (30) — refer figures 5 and 6
a plurality of rollers (32, 34, 36, 38) mounted on the mounting plates for longitudinal movement of the carriage
an ¢longate member extending between the mounting plates
a displacement arm (40) coupled at a first end (at 44) to the elongate member
the displacement arm having at least one second end for pivotal connection to a bridge (14)
the bridge comprising an attachment means for supporting a lifting device (12) of the bridge crane assembly
With regards to the dependent claims 36, 37 and 42, D1 discloses:
e Claims 36 & 37: displacement arm (40) in the form of a stirrup and the aperture comprising a spherical bearing —
refer figure 2
s Claim 42: a bridge crane assembly as deﬁned - refer abstract
Therefore the subject matter of claims 35-37 and 42 is not new and does not meet the requrrements of Article 33(2) of the
PCT with regard to novelty.

Claims 1-21 and 34 meet the criteria set forth in PCT Article 33(2) for novelty. The prior art publlshed before the priority
date does not disclose the carriage as defined in the claims.

INVENTIVE STEP (IS) CLAIMS 1-21, '34-37, 42:

The invention defined in claims 35-37 and 42 is not nove] for the reasons given above and hence docs not involve an
mventrve step.

Claims 1-21 and 34 meet the criteria set out in PCT Article 33(3) with regard to the requirement of Inventive Step because
the prior art does not obviously suggest to a person skilled in the art a carriage as defined in the clalms

INDUSTRIAL APPLICABILITY (1A) CLAIMS 1.21, 34-37, 42;

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under Article 33(4) of
the PCT because it can be made by, or used in, industry.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of: BOX NO. [ SECTION 4

This opinion has been established as if the following amendments had not been made, since théy have been considered
to go beyond the disclosure as filed: ' :

* Drawing sheets 22/25 to 25/25 and new description pages 7a, 27-30 disclose alternate embodiments of a
carriages where the carriages are powered. These features were not disclosed in the specification as originally

filed.

¢ Claims 43 and 44: a drive means coupled to a shaft of each carriage and that the drive means are synchronized,
were also not disclosed in the specification as originally filed.

¢
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PCT/AU2008/00173 I

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of: BOX NO. [V SECTION 3

This International Application does not comply with the requirements of unity of invention bccause it does not relate to
one invention or to a group of inventions so linked as to form a single general inventive concept

In assessing whether there is more than one invention claimed, I have given consideration to thosc features which can
be considered to potentially distinguish the claimed combination of features from the prior art Where different claims
have different distinguishing features they define different mventnons

This International Searching Authority has found that there are different inventions as follows:

e Claims 1-21, 34-37 and 42 are directed to a carriage (or a bridge crane assembly comprising a carriage)
comprising a pair of mounting plates, an elongate member extending between the mounting plates and a
displacement arm pivotally coupled at a first end to the elongate member, the displacément arm having at least

one second end for pivotal connection to a bridge. It is considered that the underlmed part comprises a first
distinguishing feature. -

¢ Claims 22-33 are directed to a bridge crane comprising a trapezoidal beam, a bridgc a guide track and a
carriage. It is considered that a bridge crane comprising a trapezoidal beam compnses a second distinguishing
feature.

e Claims 38 and 39 are directed to a carriage (or a bridge crane assembly comprising ‘a carriage) comprising a
biasing means slidably mounted on the elongate member adjacent the first end of the at least one displacement
arm. It ‘is considered that the biasing means slidably mounted on the elongate member comprises a third

- distinguishing feature.

e Claim 40 is directed to a carriage comprising a d:splacement arm plvotally connected to the bridge at an end
via a pivot post and a pivot post bearing.

o Claim 41 is directed to a carriage comprising a shoulder either side of the bridge at the end of the bndge each
shoulder pivotally connected to a respective dlsplacement arm in the form of a stirrup..

The only feature common to all of the claims is a carriage (comprising a pair of spaced apart mounting plates, a
plurality of rollers, an elongate member extending between the mounting plates and a displacement arm pivotally
coupled at a first end to the elongate member, the displacement arm having at least one second end for pivotal
connection to the bridge). However this concept is not novel (see figures 3 and 4) in the light of:

D1: WO 2003/101878 A1 (McKAY) 11 December 2003

This means that the common feature can not constitute a special technical feature within the meaning of PCT Rule
13.2, second sentence, since it makes no centribution over the prior art. Because the common feature does not satisfy
the requirement for being a special technical feature it follows that it cannot provide the necessary technical
relationship between the identified inventions. Therefore the clazms do not satisfy the requlrement of unity of invention
a posteriori.

NOTE: With regards to claims 35-42, all the features of claim 35 are disclosed in DI (as in novelty objection). So,
there is-lack of unity a posteriori as described above.

5%
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Figure 27 is a perspective view of a bridge crane assembly comprising further
alternative embodiments of a carriage where the carriages are powered,

Figure 28 is a plan view of the bridge crane assembly of Figure 27.

Figure 29 is a side view of the bridge crane assembly of Figure 27.

Figure 30 is sectional view of a carriage of the bridge crane assembly of Figure 27.

Figure 31 is partial sectional plan view of components of the carriage of the
assembly of Figure 27.

Figure 32 is a partial sectional end view of components of the carriage of the

assembly of Figure 27.

)YY
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Embodiments of the present invention comprising motorized top running carriages
will now be described with reference to Figures 27-32.

Figures 27-29 show a bridge crane assembly 500 comprising a pair of spaced apart
guide tracks 204 attachable to a support structure (not shown) and a pair of carriages 506
longitudinally movable along a respective one of the guide tracks 204. As with some of the
previous embodiments described above, bridge 72’ comprises a pair of shoulders 324 at
each end of the bridge. A shoulder 324 is attached either side of the bridge 72" by any
suitable means, such as welding, and each shoulder 324 protrudes beyond the end of the
bridge 72™. .

With additional reference to Figure 30, each shoulder 324 of the bridge 72" is
pivotally connected to a respective displacement arm 226. In this embodiment, each
displacement arm 226 is in the form of a stirrup 502. Each stirrup 502 can be considered
as comprising a pair of spaced apart displacement arm appendages 232 which join
together at a first end forming a flange 504 and which join together at a second end
forming a base 506 of the stirrup 502. Each shoulder 324 is pivotally connected to a
respective stirrup 502 at the second end via a pivot post 178 and a pivot post bearing 180
mounted to the base 506.

Flange 504 of each stirrup 502 comprises an aperture 508 for housing a spherical
bearing 510. Aperture 508 and spherical bearing 510 slidably and rotatably receive an
elongate member in the form of main axle 168. The main axle 168 is supported by a body
512 of the carriage 506, which covers the components of the carriage 506. Body 512 can
be considered to comprise a pair of transverse mounting plates 515 forming end walls of
the body 512 and mounting plates 136 forming side walls of the body 512. As shown in
Figure 27, an inner mounting plate 136 comprises an aperture 307 through which the
bridge 72" and/or the shoulders 324 of the bridge protrude for pivotal coupling to the
stirrups 502. Plates 507 are attached to the inner mounting plates 136 above the bridge
72" to prevent any upward travel of the bridge relative to the carriage 506, thus preventing
the shoulders 324 from hopping off the pivot posts 178 and pivot post bearings 180.

Body 512 also comprises a roof 514 attached to the transverse mounting plates 515
and the mounting plates 136. In Figures 27-29, body 512 has been omitted from the
carriage 506 on the right hand side to show the internal components. Part of the roof 514
and/or the transverse mounting plates 515 can be curved, as shown most clearly in
Figures 27 and 30. As shown in Figure 30, main axle 168 is supported at each end by
reinforced portions 516, which can be part of the transverse mounting plates 515 aor part of
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the roof 514. Main axle 168 is also supported in a substantially central region by
reinforced portion 518 depending downwardly from the roof 514. However, it will be
appreciated that in alternative embodiments, main axle 168 can be supported at each end
by transverse mounting plates 515 of the body 512.

As shown most clearly in Figures 30 and 31, carriage 506 also comprises at least
one biasing means 520 slidably mounted on the main axle 168 adjacent the flange 504 at
the first end of the stirrup 502. In the embodiment shown, biasing means 520 in the form of
helical springs are provided either side of the flange 504 of each stirrup 502 to keep the
stirrups 502 aligned with respective shoulders 324 of the bridge and prevent the stirrups
502 fouling of the main axle 168 and/or the shoulders 324 supporting the bridge 72™. At
least one spacer 522 is slidably mounted on the main axle 168 between the biasing means
520 and the body 512. In the embodiment shown, a spacer 522 is slidably mounted
outside each of the outer biasing means 520 for each stirrup 502. The inner biasing means
520 also abut central reinforced portion 518 of the body 512.

The bridge crane assembly 500 also comprises a drive means 524 coupled to each

carnage 506 via a gearbox 526 for driving each carriage along its respective guide track

204. The drive means can take any suitable form, such as an electric motor, and the drive
means for each carriage are synchronized via a wired or wireless connection such that
both carriages 506 are driven in the same direction simultaneously to move the bridge 72"
along the guide tracks 204. The gearbox 526 can be mounted to the body 512 by any
suitable means and coupled to one of the shafts 316 or 318 to which rollers 308 and 310
or rollers 312 and 314 are mounted respectively to drive the carriage along the guide track
204.

With reference to Figure 29, the bridge 72" comprises an attachment means 76 for
supporting a lifting device of the bridge crane assembly 500. Figure 29 shows a pair of
attachment means 76, each of which is attached to a trolley 78, which can be in the form
of a double trolley assembly, which runs within the hollow structure of the bridge 72" as
described above. A lift motor box 528 is attached to the attachment means 76 for
motorized operation of the lifting device.

With reference to Figure 32, anti-derailment members 408 are attached to an
underside of the body 512, for example, as described above. In this embodiment, anti-
derailment members 408 are unitary structures rather than formed from a separate block
412 and plate 414 as described above in relation to Figure 24. Roller 310 is secured in
place on shaft 316 via locking ring 530 and washer 532. Figure 32 also shows a circular
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plate 530, which is a cover plate attached to the body 512.

Whilst the embodiments described with reference to Figures 27-32 comprise a pair
of displacement arms 226 in the form of stirrups 502, it should be appreciated that
embodiments of the present invention can include a single displacement arm 226 in the
form of a stirrup 502 pivotally connected to the bridge 72" via pivot post 178 and pivot post
bearing 180, optionally via a bridge sleeve, thus omitting the shoulders 324.

Hence, acéording to another aspect, the present invention resides in a carriage 506
for a bridge crane assembly 500, the carriage comprising a body 512 having a pair of
spaced apart transverse mounting plates 515, a pair of mounting plates 136 and a roof
514. The carriage 506 comprises a plurality of rollers 308, 310, 312, 314 rotatably
mounted in a substantially vertical orientation to the body 512 for longitudinal movement of
the carriage 506 along a respective guide track 204 of the bridge crane assembly 500.
The carriage 506 also comprises an elongate member supported by the body and at least
one displacement arm 226 in the form of a stirrup 502 slidably and rotatably coupled at a

first end to the elongate member, for example via a spherical bearing. The stirrup 502 has

at least one second end for pivotal connection to the bridge 72", for example via pivot post
and a pivot post bearing.

The alternative embodiments of the bridge crane assembly 500 comprising

carriages 508 provide improved travel of the carriages 506 along the guide tracks 204 and

reduced likelihood of jamming compared with existing assemblies. This is a result of the

result of the coupling of the stirrups 502 at the first end via the spherical bearings 510.
Substantially maintaining the position of the stirrups 502 via biasing means 520 also
contribute to reduced likelihood of jamming and smooth travel of the carriages 506. It will
therefore be appreciated that the aforementioned coupling of the bridge 72" to the
carriages 506 can also be used for manually operated bridge cranes such that drive
means 524 and gearbox 526 are omitted.

The alternative embodiment trapezoidal strong back beam systems 10, 50, 70, 70,
130, 200 allow for the bridge weight to be reduced by approximately 35% compared with
using RHS beams as a strong back beam.

Furthermore, without the use of the trapezoidal strong back beams 10, 50, 70, 70",
130, 200, a current 1 tonne 12 metre bridge design weighs 513kg. Using the trapezoidal
strong back beams 10, 50, 70, 70’, 130, 200 according to embodiments of the invention, a
2 tonne 12 metre bridge design weighs 440kg. Embodiments of the present invention also
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allow bridge lengths of up to at least 15 metres for manual bridge cranes and considerably
longer bridge lengths for motorized bridge cranes: The benefit of using the trapezoidal
strong back beam 10, 50, 70, 70', 130, 200 according to embodiments of the invention on
bridge cranes can thus be appreciated.

The alternative embodiment trapezoidal strong back beam systems 10, 50, 70, 70’,
130, 200 and lifting assemblies 300, 400, 500 of the present invention have been found to
at least reduce the incidence of jamming experienced by existing assemblies. This applies
to thh the manually operated and motorized versions. Additionally, alternative
embaodiment trapezoidal strong back beam systems 10, 50, 70, 70°, 130, 200 and lifting
assemblies 300, 400, 500 of the present invention have also been found to require less
operator effort to initiate movement of the bridge 72, 72, 72", 72" along the parallel
beams 10, 50, 132, 204 when compared to existing assemblies. The assemblies 200,
300, 400, 500 in particular also provide more head room in comparison with some of the
existing assemblies. |

Moreover, the present invention is particularly useful, because it can be relatively
easily incorporated into existing assembilies.

While preferred embodiments of the trapezoidal strong back beam system have
been described in detail, it should be apparent that modifications and variations thereto are
possible, which will fall within the scope of the invention. With respect to the above
description, it is to be realized that the optimum dimensional refationships for the parts of
the invention, to include variations in size, materials, shape, form, function and manner of
operation, assembly and use, are deemed readily apparent and obvious to one skilled in
the art and ail equivalent relationships to those illustrated in the drawings and described in
the specification are intended to be encompassed by the present invention.

Therefore, the foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and
operation shown and described and accordingly, all suitable modifications and equivalents

that may be resorted to, fall within the scope of the invention.
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CLAIMS:

. A carriage for a bridge crane assembly, the carriage comprising:

a pair of spaced apart mounting plates, at least one of the mounting plates
comprising an aperture;

a plurality of rollers rotatably mounted in a substantially vertical orientation to
the mounting plates for longitudinal movement of the carriage along a respective
guide track of the bridge crane assembly;

an elongate member extending between the mounting plates; and

a displacement arm pivotally coupled at a first end to the elongate member,
the displacement arm having at least one second end for pivotal connection to a
bridge, the bridge protruding through the aperture in at least one of the mounting
plates and comprising an attachment means for supporting a lifting device of the

bridge crane assembly.

. The carriage of claim 1, wherein the displacement arm is pivotally coupled to a pivot

post via a pivot post bearing, the pivot post extending from the elongate member.

. The carriage of claim 1, wherein the elongate member is an axle pivotally secured

to the mounting plates.

. The carriage of claim 1, wherein the displacement arm is pivotaily connected to a

bridge sleeve for receiving one end of the bridge.

. The carriage of claim 4, wherein the displacement arm comprises a pair of

appendages, each appendage pivotally connected to the bridge sleeve by a
fastener.

. The carriage of claim 1, wherein both mounting plates comprise.an aperture.

. The carriage of claim 1, wherein the carriage moves on top of the respective guide

track.
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8. The carriage of claim 1, wherein the respective guide track is in the form of an |-
beam and the carriage moves on top of one web of the I-beam.

9. The carriage of claim 8, wherein some of the plurality of rollers are positioned on
top of one web of the I-beam and some of the plurality of rollers are positioned

underneath the web.

10. The carriage of claim 8, further comprising one or more end rollers, each end roller

abutting and capable of rolling along a respective edge of the web of the I-beam.

11.The carriage of claim 10, wherein a pair of end rollers is rotatably mounted in a
substantially horizontal orientation to each mounting plate.

12. The carriage of claim 1, further comprising:
a second elongate member spaced apart from the elongate member, the
second elongate member extending between the mounting plates; and
a second displacement arm pivotally coupled at a first end to the second
elongate member, the displacement arm having at least one second end for
pivotal connection to the bridge.

13. The carriage of claim 12, wherein the second elongate member is an axle pivotally

secured to the mounting plates.

14. The carriage of claim 12, further comprising a shoulder either side of the bridge at

the end of the bridge, each shoulder pivotally connected to a respective
displacement arm.

15. The carriage of claim 14, further comprising a support on the underside of each
shoulder for receiving a pair of fasteners for pivotal connection to a respective
displacement arm.

16. The carriage of claim 12, further comprising projections extending inwardly from the
mounting plates adjacent the rollers to prevent derailment of the rollers from the
guide track.
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17.The carriage of claim 12, wherein the mounting plates and the first and second

elongate members form part of a cast box.

18. The carriage of claim 17, further comprising a first base member for mounting at

least one anti-derailment member.

19. The carriage of claim 18, wherein the first base member comprises a plurality of
elongate apertures for variable mounting of the at least one anti-derailment

member.

20.The carriage of claim 17, further comprising at least one end base member for
mounting one or more end rollers, each end roi_ler abutting and capabile of rolling

along a respective edge of a web of an I-beam of the respective guide track.

21.The carriage of claim 20, wherein the at least one end base member comprises a

plurality of elongate apertures for variable mounting of the one or more end rollers.

22. A bridge crane assembly comprising:

a trapezoidal beam;

a bridge attached to an underside of the trapezoidal beam, the bridge
comprising an attachment means for supporting a lifting device;

at least one guide track attachable to a support structure;

at least one carriage longitudinally movable along the at least one guide
track, the carriage comprising: A

a pair of spaced apart mounting plates;

a plurality of rollers rotatably mounted in a substantially vertical orientation to
the mounting plates;

an elongate member extending between the mounting plates; and

a displacement arm pivotally coupled at a first end to the elongate member,
the displacement arm having at least one second end for pivotal connection to the

bridge.
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23. The bridge crane assembly of claim 22, wherein the trapezoidal beam has a top
section, a first side rigidly secured to the top section and a second side rigidly
secured to the top section opposite the first side, wherein the first and second sides

taper inwardly toward each other from the top section to the bridge.

24.The bridge crane assembly of claim 23, wherein the top section has a first top
section rigidly secured to the first side and a second top section rigidly secured to
the second side, wherein the first top section is rigidly secured to the second top

section in a generally overlapping manner.

25.The bridge crane assembly of claim 24, wherein at least part of the first side and/or

at least part of the second side comprises a lattice structure.

26.The bridge crane assembly of claim 22, wherein the at least one carriage is top

running or under slung with respect to the guide track.

27.The bridge crane assembly of claim 22, wherein the trapezoidal beam features a
first flange extending from a first beam opposite the top section and a second
flange extending from a second beam opposite the top section, the first and second

ﬂanges orientated toward each other.

28.The bridge crane assembly of ciaim 27, wherein the configuration of the first and
second flanges and the first and second sides allow for a bridge crane component
to be received therein.

29.The bridge crane assembly of claim 27, further comprising a plurality of diaphragm
stiffeners in the interior of the first and second sides.

30.A bridge crane assembly comprising:
a trapezoidal beam;
at least one guide track attachable to an underside of the trapezoidal beam;
at least one carriage longitudinally movable within the at least one guide
track; ‘
a bridge comprising an attachment means for supporting a lifting device;
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at least one displacement arm having a first end pivotally connected to the at
least one carriage and at least one second end pivotally connected to a bridge, the
bridge comprising an attachment means for supporting a lifting device; and

a universal joint provided between the at least one displacement arm and
the at least one carriage to absorb rotational and lateral motions of the bridge when a
force is applied to the attachment means.

31.The bridge crane assembly of claim 30, wherein the at least one carriage is top

running or under slung with respect to the guide track.

32.The bridge crane assembly of claim 30, further comprising a trapezoidal beam
attached to a top of the bridge.

33. The bridge crane assembly of claim 32, wherein a first side and/or a second side of
the trapezoidal beam attached to the top of the bridge comprises a lattice structure.

34. A bridge crane assembly comprising:

a bridge having an attachment means for supporting a lifting device;

at least one guide track attachable to a support structure; and

at least one carriage as claimed in claim 1 longitudinally movable along the
at least one guide track.

35. A carriage for a bridge crane assembly, the carriage comprising:

a body;

a plurality of rollers rotatably mounted in a substantially vertical orientation to
the body for longitudinal movement of the carriage along a respective guide track of
the bridge crane assembly;

an elongate member supported by the body; and

atleast one displacement arm slidably and rotatably coupled at a first end to
the elongate member, the at least one displacement arm having at least one
second end for pivotal connection to a bridge, the bridge comprising an attachment

means for supporting a lifting device of the bridge crane assembly.
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36. The carriage of claim 35, wherein the at least one displacement arm is in the form
of a stirrup comprising an aperture at the first end for slidably and rotatably

receiving the elongate member.
37.The carriage of claim 36, wherein the aperture comprises a spherical bearing.

38.The carriage of claim 35, further comprising at least one biasing means slidably
mounted on the elongate member adjacent the first end of the at least one
displacement arm.

39.The carriage of claim 38, further comprising at least one spacer slidably mounted
on the elongate member between the biasing means and the body.

40.The carriage of claim 35, wherein the at least one displacement arm is pivotally

connected to the bridge at the second end via a pivot post and a pivot post bearing.

41. The carriage of claim 35, further comprising a shoulder either side of the bridge at
the end of the bridge, each shouider pivotally connected to a respective

displacement arm in the form of a stirrup.

42 A bridge crane assembly comprising:
a pair of spaced apart guide tracks attachable to a support structure; and
a pair of carriages as claimed in claim 35, each carriage longitudinally
movable along a respective guide track.

43. The bridge crane assembly of claim 42, further comprising a drive means coupled

to a shaft of each carriage via a gearbox, the shaft comprising a plurality of rollers.

44.The bridge crane assembly of claim 43, wherein the drive means for each carriage

is synchronized.
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PCT REQUEST

1/4

Print Qut (Orliginal in Electronic Form)

0 For receiving Office use only
01 International Application No.
0.2 international Filing Date
0-3 Name of receiving Office and "PCT
International Application”
0-4 Form PCT/RC/101 PCT Request
0-4-1  Prepared Using PCT-SAFE
Version 3.51.029.204 MT/FOP
20080917/0.20.5.12
0-5 Patition
The undarsigned requests that the
present International application be
processad according to the Patent
Cooperation Treaty
0-8 Rec;ivin‘g) Office (specified by the Augstralian Patent Office (RO/AU)
applican
0-7 Applicant's or agent’s file reference [17776PC2-ADC
! Title of Invention LIFTING ASSEMBLIES INCLUDING TRAPEZQOIDAL
‘STRONG BACK BEAM SYSTEMS
It Applicant
11-1 This parson Is applicant only
-2 |Applicant for all designated States except US
-4 [Name GLOBAL TRACK TECHNOLOGIES PTY LTD
-5 |Address 68 Station Street
Norlane, Victoria 3214
Australia
-6 State of nationality AU
-7 State of residence AT
-1 Applicant and/or inventor
W-1-1 " |This person is applicant and inventor
-1-2  |Applicant for US only
14 IName (LAST, First) MCKAY, Douglas, McGregor
(-3-5  |Address 68 Station Street
Norlane, Victoria 3214
Australia
{l-1-6  [Stale of nationality NZ
Hl-1-7  |State of residence AU
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PCT REQUEST

2/4

Print Out (Original in Electronic Form)

1V+} Agent or common representative; or
address for correspendence
The person identified belaw Is hereby/ agent
has been appointed to act on behalf of
the applicant(s) before the competant
Internaliona! Authorities as:
IV-1-1  |Name FISHER ADAMS KELLY
IV-1-2  |Address Level 29 Comalco Place
12 Creek Street
Brisbane, Queensland 4000
Australia
Iv-1-3  |Telephone No. +61 7 3229 2655
IV-1-4  |Facsimile No. +61 7 3221 0597
V-1-5  te-mail mall@fak.com.au
A DESIGNATIONS
V-1 The filing of this requast constitutes
under Rule 4.9(a), the designation of
all Contracting States bound by tha
PCT on the international filing date,
for the grant of every kind of
protection availabie and, where
applicable, for the grant of both
ragional and national patents,
Vi-1 Priority claim of earlier national
application
VI-1-1 - IFling date 22 November 2007 (22.11.2807)
VI-1-2 - INumber 2007906386
Wi-1-3  |Country AU
Vi-2 Priority claim of earlier national
application
Vi-2-1  |Fiing date 08 July 2008 (08.07.2008)
VI-2.2  [Number 2008903491
Vi-2-3  |Country AU
VI-3 Priarity document request
The receiving Office is requested Lo VI-1, VI-2
I

prepare and transmit to the International
Bureau a cerlified copy of the earlier
application(s) identifled above as

itam(s): .
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PCT REQUEST

3/4

Print Qut (Original in Electrenic Form)

Vi4

incorporation by reference :

where an slement of the intarnational
application referred to in Article
11{1)(iii)(d) or {(e) or a part of the
description, claims or drewings refarred
ta in Rule 20.5(a) Is not otherwise
contained in this international application
but Is completely contained in an earlier
application whose priority is claimed on
the date on which one or more elements
referred to In Article T1(1)(iii) ware first
received by the receiving Office, that
elemeant or part is, subject lo confir-
malion under Rule 20,6, incorporated by
reference in this international application
for the purposes of Rule 20.6.

Vil-1

International Searching Authority
Chosen

Australian Patent Office (ISA/AU)

vill
vilt-1

viil-2

vill-3

VIit-4

VIII-5

Declarations

Number of declarations

Declaration as o the identily of the
nventor

Declaration as to the applicant's
entitlement, as al the international filing
date, to apply for and be granted a
patant

Declaration as to the applican{’s
entitlement, as at the international fliing
date, to claim the priority of the eartlor
application

Declaration of inventorship (only for the
purposes of the designation of the
United States of America)

Declaration as to non-prejudiclal
disclosures or excaptions to lack of
novelty

1X-1
1X-2
IX-3
1X-4
1X-5
1X-7

Chack list

number of sheets

electronic fila(s) attached

Request (including declaration sheets)

4

v

Description

27

Claims

5

Abstract

1

Drawings

21

v
v
v
v

TOTAL

58

I1X-8
1X-18

Accompanying ltems

paper document(s) attached

electronic file(s) attached

Fee calculation shest

v

PCT-SAFE physical media

1X-20

Figure of the drawings which should
accompany the abstract

17

1X-21

Language of filing of the Internaticnal

application

English
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PCT REQUEST
Ptint Out (Original in Elecironic Form)
X-1 Signature of applicant, agent or (PKCST Digital Signature)

common representative

X-1-1  |Name FISHER ADAMS KELLY
X-1:.2  Nama of signatory ANDREW D CALE
X-1-3  Capacity Regiatered Patent Attorney
FOR RECEIVING OFFICE USE ONLY

10-1 Date of actual racelpt of the

purportad intarnational application
10-2 Drawings:
10-2-1  |Received
10-2-2  iNot received
10-3 Corrected date of actual recelpt due

to later but timely racelved papers or

drawings completing the purported

international application
104 Date of timely raceipt of the required

corrections undar PCT Article 11{2)
10-5 Internationatl Searching Authority I SA/AU
10-8 Transmittal of search copy delayed

untif search fes Is pald

FOR INTERNATIONAL BUREAU USE ONLY

111 Date of receipt of the record copy by

tha International Bureau
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PCT (ANNEX - FEE CALCULATION SHEET)
Print Out (Original in Electronic Form)
(This sheet Is not part of and does not count as a sheet of the inlernational application)

0 For recaiving Office use only
0-1 International Application No.
0-2 Date stamp of the receiving Office

04 Form PCT/RO/104 (Annex)
PCT Fee Calculation Shest

0-4-1  |Prepared Using PCT-SAFE
Version 3.51.029.204 MT/FOP
20080917/0.20.5.12
09 Applicant's or agent's file reference |17776PC2-ADC
2 Applicant GLOBAL TRACK TECHNOLOGIES PTY LTD
12 Calculation of prescribed feas fea amount/multiplier Total amounts (AUD)
12-1 [Transmittal fee T o0 150
12-2-1 |Search fes s o 1600

12-2-2 {Internationa! search to be carried outby ATy

12-3 [International fling fee

(first 30 sheels) i1 1353
12-4 Remaining sheels 28
12-5 Additional amaount X)l15
12-6 Total additfonal amount 12 420
12-7 ri2= i 1773
12-12 Electronic Filing reduction (f/mage} R 204
12-13 (Total Internaticnal filing fee (i-R) | o 1569
12-14 [Fea for priorily document
Number of priorily documents 2
requestad
12-15 Fee per document (X)]1100
12-16 [Total priarity document fee: P o 200

12-17 |Fes for restoration of priority rights RP

Number of requests for restoration [0
of priority rights

Tatal amount of fees for restoration of
priorily rights

1219 |TOTAL FEES PAYABLE 519
(T+S++P+RP) ® 3

1221 [Mode of payment other : No payment for the time being
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UPERINTENDENCIA DI INDUSTRIAY COMERCIO

Industria y Comercio
SUPERINTENDOENCIA ey PATENTEIVH =

YRR

0-074958- -00000-00( een S
o R 2020 DIR NUEVASCR
Facha: 2010-08-22 14:54:31 ie% 7290 FASENACIONAL

Act. 411 PRESENTACION Folios: 218 B )

PATENTE DE INVENCION | ~ MODELO DEUTILIDAD || Art 33 Decision 486/00

EEERE

Indicacién que se solicita una patente.

Datos de identificacién del solicitante o de la persona que presenta la solicitud
Descripcidn de la invencidn

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)

Completa D Incompleta D

PATENTE DE INVENCION PCT {Z] MODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

XX X

indicacion que se solicita una PCT

Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo descriptivo,
reivindicatorio, resumen) .

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa m ‘ Incompleta r_]

DISERO INDUSTRIAL | | {Art. 119 Decision 486/00)

L]
]

[
[]

Indicacion que se solicita Disefo industrial ‘

Datos de ideintiﬁcaci_én del solicitante o de la persona gue presenta ia solicitud |

Representaciién grafica y fotografica del Disefic industrial o muestra del material que incorpora el
disefio ’ ' ‘
Comprobante de pago de !as tasas establecidas

Completa ‘D Incompieta (:I

z
ESQUEMA DE TRAZADO (Art. 92 Decisicn 486/00)

|

oo

. ‘2 | .. '
Indicacidén que se solicita un esquema de trazado

Datos de idemificacién del solicitante o de la persona que presenta la solicitud

| :
Representacion grafica de un esquema de trazado

Comprobante{ de pago de las tasas establecidas
l o

Completa D . _ Incompleia D
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LN Industria y Comercio
A SUPERINTENDENCIIA

Bogota D.C.,

2020

Doctor(a)

RODRIGUEZ D' ALEMAN DILIA MARIA
Apoderado(a) y/o Representante de
GLOBAL TRACK TECHNOLOGIES PTY LTD

REFERENCIA Radicacidn No. 10 074958
Solicitud internacional PCT/AUZ008/001731
Fecha inicio fase nacional 22/06/2010

Tramite 11
Evento 379
Actuacion 430
Oficio No.

8094564

Como resultado del examen de forma, realizado coh fundamente en el articulo 38 de la Decision 486 de la
Comisién de la Comunidad Andina, articulo 27 det Tratado de Cooperacién en Materia de Patentes (PCT), regla
51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, con el lleno de los requisitos exigidos por los articulos
63 y subsiguientes del Codigo de Procedimiento Civil. Adicionalmente, debera presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante, cuando ésta fuere persona juridica.

2. La solicitud no contiene la copia del documento en que consta la cesién del derecho a la patente del inventor al
solicitante o a su causante, conforme a lo establecido por el articulo 26 literal k) de ia Decisidn 486 de la
Comision de la Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos deberan
legalizarse de conformidad con lo dispuesio por los articulos 259 y 260 del Codigo de Procedimiento Civil.
Cuando se trate de las declaraciones a que hace referencia la Regla 4.17 ii) del Tratado de Cooperacién en |
Materia de Patentes PCT., el alcance de las tales declaraciones se determinara segtin indiquen claramente una
cesion de derechos del inventor al solicitante o su causante, de conformidad con lo dispuesto en el numeral
5.2.15 del Capitulo Quinto, Titulo X de la Circular Unica de Superintendencia de industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le requiere para que dentro del -término
de dos meses siguientes a la fecha de notificacién del presente oficio, complete los requisitos anteriormente

enunciados. En caso de no dar cumplimiento al presente requerimiento, 1a solicitud se considerara abandonada y
perdera su prelacién.

Continua en la péagina siguiente...

Al contestar favor indigue el nimero de ) Sede Centro: Carrera 13 Na. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacién que se encuenira a continuacién Sede CAN: Av, Cra 50 No. 26-55 int. 2 Tel: 5880070
Call Center 6513240. Linea 01800-910165
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AT inuacion radicado Ne: 10 074958 . .
Q;‘,j')“} Continuacién radicado No Industria y ComerCIO
SUPERINTENDENCIA

BELNTRARG
o it

Notifiquese el presente oficic conforme a lo dispuesto en el numeral 5.2, literal e), del capitulo quinto del titulo
primero de la Circular Znica No.10 de 2001.

/
ESPEDES DE VERGEL
evas Creaciones (c)

ALIX CARMEN
Directora de

El anterior requerimiento fue notificado por fijacién en lista de fecha__ :g'@ m .
adpati

Al contestar favor indigue el nimero de

Sede Gentro: Carrera 13 No. 27-00 Pisos 2, 5, 7 y 10 PBX: 5870000
radicacién quae sa encuentra a continuacién

Sede CAN: Av, Cra 50 No. 26-55 int. 2 Tel: 5880070
Call Center 6513240. Linea 01800-910165
Wab: www sic.aov.co e-mail: info@sic.aov.co




