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RECURSO DE REPOSICION

Referencia Expediente No. 11.050303

Asunto : SOLICITUD DE PATENTE DE INVENCION
"ESTIBA CON COLUMNAS Y CUBIERTAS REFORZADAS
PARA PREVENIR LA DEFORMACION POR IMPACTO

MECANICO”
Solicitante REHRIG PACIFIC COMPANY
Opositor : SCHOELLER ARCA SYSTEMS GMBH
1. Yo, German Marin Ruales, en mi calidad de apoderado de la sociedad

SCHOELLER ARCA SYSTEMS GMBH, domiciliada en Sacktannen 1, 19057-
Schwerin, Alemania, respetuosamente me dirijo a usted con el fin de interponer
RECURSO DE REPOSICION contra la Resolucién No. 13036 de fecha 28 de
febrero de 2014, notificada por Listado Unico de Notificaciones de Propiedad
Industrial No. 009 del 04 de marzo de 2014, con el propdsito de que se revoque
la mencionada resolucion:

2. PETICIONES

2.1 Que se revoque la Resolucion No. 13036 de fecha 28 de febrero de
2014, y en su lugar, se declare fundada la oposicion radicada por la sociedad
SCHOELLER ARCA SYSTEMS GMBH;

2.2. Que como resultado de la anterior peticion, se niegue el derecho de
patente para la totalidad de las reivindicaciones de la solicitud No. 11.050303
titulada “Estiba con columnas y cubiertas reforzadas para prevenir la
deformacién por impacto mecanico”.



3. FUNDAMENTOS DEL SUPERINTENDENTE DE INDUSTRIA Y
COMERCIO

El Superintendente de Industria y Comercio considera que las reivindicaciones 1
a 16 presentadas junto con la respuesta al examen de patentabilidad de fecha
21 de enero de 2014, cumplen los requisitos trazados en el articulo 14 de la
Decision 486, y en consecuencia, otorga el derecho de patente para la
invencion solicitada.

El Superintendente de Industria y Comercio fundamenta su decision en las
siguientes consideraciones:

“"Frente a la oposicion presentada la solicitante argumenta que se
realizaron modificaciones en las reivindicaciones, en todo el
transcurso del trémite de esta para poder diferenciar, de manera
clara, la materia que se deseaba proteger frente a los artes previos
citados por la sociedad Opositora y el Examinador de esta
Superintendencia, y que, para desvirtuar la afirmacion hecha por la
Opositora, al decir que hay caracteristicas que son puramente de
construccion, fue mejorada la redaccion del pliego reivindicatorio.

Analizadas las razones anteriormente expuestas, se concluye que a
pesar de que la sociedad opositora entrego documentos del mismo
sector tecnologico, dichas publicaciones no incluyeron las
caracteristicas concernientes a un canal (38) provisto por al menos
una de las columnas y una barra de refuerzo (30) recibida en el
canal (38), lo cual surte el efecto de aumentar la resistencia frente al
impacto recibido por los dientes de los montacargas en el proceso de
acople de la estiba a ellos y posterior izamiento.

Cabe mencionar que las figuras del documento D3 presentado por el
opositor, solo permiten apreciar la ubicacion de canales en /a
cubierta y no en las columnas, cuyos componentes proporcionan el
soporte vertical de /a estiba y que gracias a dichas barras de refuerzo
disminuyen la deformacion de las mismas frente al riesgo de impacto
de los dientes de los montacargas.

Asimismo, es de resaltar que la materia reclamada, en la presente
solicitud, se diferencia de lo divulgado en el documento D5 en que el
patron de panal de las costillas se encuentra restringido unicamente
a la porcion periférica de la cubierta, y en que, en la porcion central
de la cubierta, las costillas no estan en un patron de panal, lo cual le
proporciona una mayor resistencia localizada en los sitios de alta
probabilidad de impacto de los dientes de los montacargas,
proporcionando una solucion que prevé la deformacion de la estiba,
Y en consecuencia, la materia reclamada en el capitulo reivindicatorio
allegado si posee nivel inventivo.



En conclusion y de acuerdo con lo expuesto anteriormente, considera
esta Superintendencia que los argumentos presentados por la
sociedad opositora no se encuentran fundados, por lo mismo, no
prosperan frente a la solicitud que aqui se analiza, como elementos
que permitan desvirtuar su patentabilidad.”

4. FUNDAMENTO DEL RECURSO

4.1. Objeto de la invencion.

La solicitud de patente de invencidn bajo estudio se relaciona con una estiba
que comprende una parte superior que tiene una plataforma superior; una
parte inferior y una pluralidad de columnas formadas entre la plataforma
superior y la parte inferior.

4.2. Requisitos de patentabilidad.

La Decisidn 486 establece en su Articulo 14 que se otorgaran patentes para “/as
invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacion industrial.”

Por lo tanto, para que una invencidon pueda ostentar el titulo de patente
requiere cumplir con los siguientes requisitos: Novedad, nivel inventivo y
aplicacién industrial. Ante la falta de uno de estos requisitos la invencién no
podra obtener el titulo de patente.

Contrario a lo que se concluye en la Resolucién 13036, la invencion desarrollada
por Rehrig Pacific Company no cumple con el requisito de nivel inventivo, tal y
como se demostrara a continuacion.

4.3, Estado de la técnica.

La fecha de prioridad de la solicitud de patente de Rehrig Pacific Company es
22 de abril de 2010.

Antes de la fecha de prioridad del 22 de abril de 2010, se encontraron las
siguientes publicaciones que afectan el nivel inventivo de la solicitud de patente
No. 11.050303:

a. D1. Publicacion de patente MX 2008/005625 de fecha 02 de marzo
de 2009, solicitante: SCHOELLER ARCA SYSTEMS GMBH, titulada: “Tarima
formada por multiples piezas”.



b. D2. Publicacion de patente US2003/0061974 de fecha 03 de abril de
2003, solicitante: REHRIG PACIFIC CO, titulada: “Pallet”.

C. D3. Publicacién de patente US2008/236454 de fecha 02 de octubre
de 2008, solicitante: CHEP TECHNOLOGY PTY LTD, titulada: “Plastic pallet with
sleeved reinforcing rods and associated method for making the same”.

d. D4. Publicacién de patente US2008/0141912 de fecha 19 de junio de
2008, solicitante/inventor: VALENTINSSON ANDERS L, titulada: “Transport
Pallet”.

Ademas, el Examinador de patentes encontrd los siguientes documentos que
también afectan el nivel inventivo de la invencién de Rehrig Pacific Company:

e. DS5. Publicacion de patente US6508182 de fecha 21 de enero de
2003, solicitante: Vicfam Plastics Pty Ltd., titulada: “Plastics pallets and
moulding apparatus for producing plastics pallets and other plastics articles”.

f. D6. Publicacion de patente US2008/017081 de fecha 24 de enero de
2008, solicitante: Rehrig Pacific Co., titulada: “Pallet assembly”.

4.4. Las reivindicaciones 1 a 16 de la patente otorgada por
Resolucion 13036 no cuentan con nivel inventivo debido a las
divulgaciones hechas en los documentos de patente D1 a D6.

El articulo 18 establece:

“Articulo 18.- Se considerard que una invencion tiene nivel inventivo, si para
una persona del oficio normalmente versada en la materia técnica
correspondiente, esa invencion no hubiese resultado obvia ni se hubiese

derivado de manera evidente del estado de Ila técnica.” (Resaltado fuera

de texto).

La publicacién de patente D1 divulga una tarima (1) que comprende una parte
superior (3) que tiene una superficie de carga (4) y esta unida con cuando
menos una pieza inferior (2) y una pluralidad de columnas formadas entre la
parte superior y la pieza inferior (ver figura 1).

Cada una de la pluralidad de columnas incluye una porcién de columna interior
formada integralmente con la porcién superior y la porcion inferior; y una
porcidn de columna exterior formada integralmente con la otra porcidn superior
y la porcidn inferior, en donde las porciones de columna interiores se reciben
dentro de las porciones de columna exteriores (ver pagina 2, lineas 12 a 25;
pagina 7, lineas 20 a 25 y pagina 8, lineas 9 a 13, asi como las figuras 1 a 7).

Si se comparan las figuras aportadas por cada uno de los documentos
estudiados tenemos:



Patente colombiana No. 11.050303 D1. MX 2008005625

FIGURE 1

Todas las caracteristicas de la estiba de la patente de Rehrig Pacific Company
se derivan de manera obvia de las ensefianzas suministradas por publicacion
MX 2008005625. De esta manera, el objeto reclamado en la reivindicacion 1 de
la patente No. 11-050303, y sus reivindicaciones dependientes, no cuenta con
nivel inventivo frente a lo divulgado por D1.

De igual manera, el documento D2 muestra la plataforma con las mismas
caracteristicas que reclama la patente otorgada a Rehrig Pacific Company en su
reivindicacidn 1 y siguientes, cuando revela una plataforma que incluye una
superficie superior e inferior espaciadas, que ademas cuenta con una pluralidad
de soportes que se proyectan de la parte inferior a la parte superior (ver
paragrafo [0009] y [0010]).

Adicionalmente, el documento D3 en el paragrafo [0010] y [0011] divulga una
plataforma con una pluralidad de segundos miembros de unién que se pueden
proyectar hacia arriba de la plataforma inferior, con cada sequndo miembro de
unién incluyendo una manga interior; y en la dltima frase en el parrafo [0033]
se muestra que la plataforma de este documento D3 cuenta con bloques (18)
de soporte para las partes superior e inferior. Las figuras 1, 3, 4 y 7 también
son evidencia de que el objeto de la patente de Rehrig Pacific Company no
cuenta con nivel inventivo debido a las divulgaciones contenidas en el estado
de la técnica.

Con respecto a la reivindicacion 2 que se refiere a que las partes de columna
interna incluyen cada una pluralidad de partes sobresalientes que se desfasan
hacia adentro desde una periferia de la parte de columna interna para formar
un hombro alrededor de la periferia de un borde superior de la parte de
columna interna. Esta caracteristica de la reivindicacion 2 ya habia sido
divulgada en el documento D1 en las figuras 2 a 6, en el documento D2 en las
figuras 7, 9, 9a y 10 y en el documento D3 en la figura 4.




Asi mismo, la reivindicacion 3 protege que la estiba (10) incluye adicionalmente
por lo menos una barra (30) de refuerzo recibida en el canal (38); siendo esta
caracteristica derivable de una manera obvia, a partir de lo que se divulga en el
documento D3 cuando establece que la plataforma de dicho documento cuenta
con elementos de refuerzo como los refuerzos de Rehrig Pacific Company (ver
paragrafo [0005]) y en las primeras lineas del paragrafo [0049], del mismo
documento D3, se muestra la manera de mejorar la durabilidad de la
plataforma por medio de insertar barras de refuerzo y en la figura 8 del
documento D3 también se puede comprobar que la materia objeto de la
reivindicacién 3 no cumple con nivel inventivo.

De igual manera, el documento D4 ensefa el uso de perfiles rigidos los cuales
se posicionan dentro del perfil receptor (ver paragrafo [0052], lineas 6 a 11 y
17 a 22, también ver las figuras 3 y 18) lo cual también permite derivar de
manera obvia la barra (30) de refuerzo de la patente de Rehrig Pacific
Company.

La caracteristica contenida en la reivindicacion 4 dirigida a que las barras de
refuerzo (30) son recibidas en los canales (38), también es obvia para una
persona experta en la materia con fundamento en las figuras 23 y 24 del
documento D4 y la figura 8 del documento D3.

En el documento D4 se puede observar que se forman canales para los
miembros de refuerzo 107a y 107b. Asi, la persona experta en la materia
técnica podria partir de las ensefianzas de D4 para formar los canales en las
porciones de la columna externa cuando usa los miembros de refuerzo de D4
en una plataforma de acuerdo con cualquiera de los documentos D1 o D2.

El documento D6 también anticipa las caracteristicas protegidas para la estiba
de Rehrig Pacific Company por cuanto divulga un conjunto de estiba que
incluye una cubierta superior y una pluralidad de soportes que se extienden
hacia abajo desde el piso superior. Una tapa esta fijada en frente de al menos
uno de los soportes para proteger el soporte. La tapa puede estar formada de
un material diferente del soporte, tal como una de mayor densidad, el material
es mas duro o mas rigido sin incrementar el costo de los materiales para los
soportes y la cubierta.

Las caracteristicas contenidas en las reivindicaciones 5 a 6 son caracteristicas
puramente de construccion que son obvias para una persona versada en esta
materia técnica y que pudo haberlas desarrollado basdndose en su
conocimiento general sobre el tema.

La caracteristica contenida en la reivindicacion 7 referida a los rieles (22) de la
estiba, se muestra previamente en el documento D1 en la figura 2, en el
documento D2 en la figura 7 y 9 y en el documento D3 en la figura 4.

Con respecto a las caracteristicas adicionales que se reclaman en las
reivindicaciones 8 a 10, estas constituyen caracteristicas de construccidn
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bésicas que pueden haber sido desarrolladas de manera evidente por una
persona con conocimientos en el campo de construccion de plataformas para
transporte como la estiba de la invencion.

Finalmente, las caracteristicas contenidas en las 11 a 16 para la estiba segn la
invencidn se pudieron haber derivado de manera evidente de los documentos
D1 a D6 citados anteriormente.

4.5. La caracteristica sefialada como inventiva en la Resolucidn
13036 dirigida a un canal (38) proporcionado por al menos una de las

columnas y una barra de refuerzo (30) recibido en el canal (38), no es
inventiva. :

El Examinador considera que en las publicaciones aportadas por el opositor no
se incluye la caracteristica concerniente a un canal (38) provisto por al menos
una de las columnas y una barra de refuerzo (30) recibida en el canal (38), lo
cual surte el efecto de aumentar la resistencia frente al impacto recibido por los
dientes de los montacargas en el proceso de acople de la estiba a ellos.

Contrario a lo que concluye el Examinador, esta caracteristica ya se habia
incluido en la plataforma de carga del documento US2008/0236454 (D3) como
se puede ver en la figura 8 de esta publicacion:

En este documento US2008/0236454 (D3), el parrafo [0049], se afirma lo
siguiente:

10049] Otro aspecto se dirige a la mejora de la durabilidad de la

.paleta. Esto se logra mediante la insercion de varillas de refuerzo de
manga 80’ en los moldes superior y/o inferior de la bandeja de carga
10’ para las cubiertas superiores y/o inferiores respectivas 12’ 14’
Como apreciardn fdcilmente los expertos en la técnica, la manga
varillas de refuerzo 80 'se moldea de insercion”.

Por lo tanto, ya estaba previsto que la insercién de varillas o barras de refuerzo
(como se nombran en la patente de Rehrig Pacific Company), daria mayor
durabilidad a la estiba. La Unica diferencia es que las barras de refuerzo estan



en los canales (38) en el caso bajo estudio, y en el documento D3 las barras de
refuerzo estan en las cubiertas superiores y/o inferiores, pero esta diferencia en
la posicion de las mismas no le otorga actividad inventiva a la invencién de
Rehrig Pacific Company.

4.6. En relaciéon con el patron de panal que se reclama por la
invencién de Rehrig Pacific Company y que se considera que tiene
nivel inventivo por parte del Examinador, es claro que esta
caracteristica es derivable de manera obvia a partir de las ensefianzas
del documento D5.

La Resolucidn 13036 sefala que el patrén de panal de las costillas se encuentra
restringido Unicamente a la porcion periférica de la cubierta, en el documento
D5 y por lo tanto, esta configuracién de panal si tiene nivel inventivo en el caso
de Rehrig Pacific Company. Sin embrago, el opositor considera que esta
caracteristica del patron de panal no cumple con nivel inventivo por cuanto esta
caracteristica era derivable de las ensefianzas contenidas en la publicacién D5.

La configuracién de panal evaluada en este punto se refiere a la configuracién
que se puede apreciar en la figura 7 de la invencion de Rehrig Pacific Company
asi:

Seccion de la figura 7 de 11.050303

El documento US6508182 (D5) divulga una estiba de construccién por moldeo
que comprende una superficie de soporte de carga soportado por la estructura
de soporte subyacente configurado para permitir la insercién de los dientes del
tenedor de elevacion, la superficie de soporte de carga estd reforzada en su
parte inferior por una estructura de refuerzo celular que comprende células
de los ejes que se extienden perpendicularmente a la superficie de soporte de
carga.

Por lo tanto, considero que esta caracteristica del refuerzo por medio de una
configuracion de panal de abeja es derivable de las ensefianzas previstas en el
documento D5 cuando en la columna 1, lineas 27 a 39 de dicho documento se
divulga lo siguiente:



‘Sin embargo, a fin de lograr una rigidez adecuada de la estructura
general se propone reforzar la plataforma de carga por medio de
moldear una multiplicidad de mallas que se cruzan en la parte
inferior de la plataforma de transporte de carga en donde las
costillas se intersectan para definir una estructura celular con las
células distribuidas a lo largo de las partes expuestas de la parte
inferior o por lo menos en aquellas partes sometidas a carga
maxima. Por ejemplo, la estructura celular puede ser en forma de
panal de abeja o, alternativamente, las células pueden ser de forma
rectangular o de diamante. En cada caso, el eje de cada célula
individual se extiende perpendicularmente al plano de la superficie
de carga de transporte y cada célula estard abierta en su parte
inferior."”

En consecuencia, en la técnica anterior ya se prevé que con el fin de reforzar la
estiba se puede tener una estructura de panal de abeja en la superficie inferior
de la estiba con el fin de reforzarla. El hecho de que Rehrig Pacific Company
decidi6 usar este patron sélo en la seccién periférica de las cubiertas, no le
concede actividad inventiva a la estiba.

La Guia de Patentes desarrollada por la Superintendencia de Industria y
Comercio -SIC- ofrece una definicion mas concreta sobre el termino obvio que
se utiliza para definir el requisito de nivel inventivo: “£/ término “obvio” significa
que algo no va mds alld del progreso de la tecnologia, sino_que sique
simplemente o de forma légica el progreso normal de la técnica, por
ejemplo, algo que no implica el ejercicio de ninguna habilidad més alld de la
que se esperaria de la persona del oficio normalmente versada en la materia.”
(Subrayado fuera de texto).

Es decir, incluir la configuracion de tipo panal de abeja en una seccién de la
parte inferior de la estiba, no implica el ejercicio de ninguna habilidad mas alla
de la que se esperaria de la persona del oficio normalmente versada en la
materia sobre todo cuando el documento D5 ya habia divulgado que este tipo
de configuracion le brinda refuerzo adicional a las estibas.

En esta misma linea de andlisis, con las divulgaciones de D1 a D6 que se
adjuntan a este escrito, y los conocimientos medios de una persona versada en
la materia técnica de la fabricacion de estibas y plataformas, era posible llegar
de una manera obvia a desarrollar la estiba de Rehrig Pacific Company
contenida en la patente No. 11.050303, por lo que las reivindicaciones
otorgadas a Rehrig Pacific Company no cumplen con el requisito de nivel
inventivo.

Es asi como se ha demostrado que ninguna de las reivindicaciones 1 al 16
contenidas en el capitulo reivindicatorio de la presente solicitud podria ser
patentable a la luz de la Decision 486 -Régimen Comuln sobre Propiedad
Industrial-.
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5. NOTIFICACIONES
El suscrito recibira notificaciones en la Superintendencia de Industria y

Comercio o en mi oficina de abogado ubicada en la Carrera 13 A No. 89-38
Oficina 328 de esta ciudad.

Del Despacho,

Sefor Superintendent ndustria y om‘z ‘g\
ayy

ERMAN MARIN RUALES
.P.A. No. 64
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TARIMA FORMADA POR MULTIPLES PIEZAS

CAMPO DE LA INVENCION

La invencidén se refiere a una tarima de malterial
sintético formada por miltiples partes con una superficie
de carga y una superficie de apoyo de acuerdo con las

caracteristicas de la idea general de la reivindicacidn 1.

ANTECEDENTES DE LA INVENCION

Las tarimas, por ejemplo las tarimas Europool, se
utilizan en diferentes aplicaciones para el transporte y el
apilamiento de articulos. Ademds de las tarimas de madera
cada vez se utilizan méds las tarimas de material sintético,
el cual es mucho mas facil de limpiar y con una mayor
rigidez y resistencia a la deformacidn, presentan un peso
reducido. Por el estado de la técnica se conocen tarimas
las cuales presentan una parte superior, una parte de marco
y una parte de fondo, que en un proceso de soldadura de
material sintético se unen permanentemente entre si por
adherencia de materiales.

Aqui lo desventajoso es que la soldadura de las
partes individuales representa una etapa de trabajo

complicada.

52-507
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SUMARIO DE LA INVENCION

La tarea de la presente invencidn es producir una
tarima de material sintético formada por varias piezas, que
por un lado presente estabilidad y resistencia a la
deformacién, asi como una elevada capacidad de carga vy
ademas que pueda producirse con un reducido gasto.

Esta tarea se resuelve de acuerdo con la
invencién por medic de una tarima de material sintético de
acuerdo con la reivindicacién 1. Las modalidades preferidas
% ventajosas son objeto de las reivindicaciones
dependientes.

La tarima de acuerdo con la invencién incluye una
parte superior y cuando menos una parte infarior unida por
acoplamientoc de forma. Preferentemente se realiza la unidn
de las partes exclusivamente a través de ese acoplamiento
de forma. En especial las partes estan unidas
permanentemente entre si, esto es qgque no pueden separarse.
Esto es las plezas que se van a unir se fijan entre si
esencilialmente sin el uso de adhesivos, soldadura, tornillos
o similares. Asi puede omitirse esa etapa del proceso, con
lo cual se ahorra trabajo de produccidén y costos.

Unido por acoplamiento de forma en el sentido de
esta solicitud se refiere a que cuando menos se proveen dos
piezas que se unen entre si debido a su conformacién

geométrica (formacidn), evitando la separacidn de la uniédn.

52-507
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De acuerdo con otra modalidad especialmente
preferida se prevé que el acoplamiento de forma se logra
por medio de protuberancias de fijacidén (clips de [ijacién)
provistas en la parte inferior y/o en la parte superior,
que colaboran con elementos de fijacidn correspondientes
provistos en la parte superior y/o inferior, formando en
conjunto una unidén de enclavamientc o© sujecién por su
acoplamiento de formas.

Otra mcdalidad prevé que las protuberancias de
fijacién estén conformados como miembros de fijacidon en
forma de pasarela que se extienden esencialmente de forma
paralela a la superficie de carga o a la superficie de
soporte de la tarima de acuerdo con la invencién. Fsto
incluye el caso de gue los miembros de fijacién en forma de
pasarelas presenten en su extremo libre una protuberancia
en forma de aleta.

De acuerdo «con una modalidad especizlmente
ventajosa, los elementos de acoplamiento que colaboran con
los miembros de acoplamiento estan rodeados, cuando menos
por un lado, por una nervadura de refuerzo gue al mismo

tiempo funciona como nervadura guia. Con ésta se guia a la

protuberancia (16) o al miembro de acoplamientc (10) para
unir las piezas, loe que facilita el proceso de
enclavamiento. Ademds al encontrarse unidas las npiezas
pueden transferirse ventajosamente las fuer:zas de
bz-507
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introduccién laterales.

Ademas se provee que los miembros de fijacién y
los elementos de fijacién estén provistos en pilares
distanciadores resaltados, que en especial separan a la
superficie de carga y a la superficie de soporte de la
tarima vy forman un espacio hueco para la introduccidn de
las unas del montacargas (en forma de tenedor), las cuales
estan colocadas a lo largo de la periferia de las
superficies frontales de los pilares distanciadores. En
especial se provee que los pilares distanciadores presenten
una superficie frontal esencialmente paralela a la
superficie de carga o a la superficie de soporte, la cual
es interrumpida parcialmente por superficies oblicuas,
- o

formando un angulo con la superficie frontal de 10° a 4%

r

[

preferentemente de aproximadamente 15-°-25°, y este angulo
se mide en un planco obtenide en uno de los ejes medios de
los pilares distanciadores. Asil al encontrarse montadas las
superficies de carga y soporte, o sea al encontrarse en un
estado armado, a través de esas superficies oblicuas pueden
transferirse las fuerzas de soporte lateral por medio del
acoplamiento en forma dentada.

De acuerdo con una modalidad muy preferida se
prevé que la zona de los miembros o los elementos de
fijacidn cuandc menocs presenten una parte inferir de

cuando menos un elemento guila plano y la parte superior
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cuando menos presente un elemento guia plano
corréspondiente, en donde esos elementos guia se deslizan
entre si al unir las piezas. Aquil parece ser especialmente
ventajoso que las superficies guia correspondientes de los
elementos guia presenten cuando menos una nervadura
longitudinal o una ranura longitudinal (o similares), de
tal forma de constitulr una acoplamiento dentado, a través
del cual pueden transferirse las fuerzas de soporte lateral
no s6lo durante la unidn de las piezas.

Una modalidad especialmente ventajosa y econdmica
prevé que la tarima de acuerdo con la invencién este
formada en dos partes, en donde cada parte conjuntamente
con los elementos de unién formados en ella preferentemente
se produzcan por medio de un procedimiento de moldeo por

inyeccion.

BREVE DESCRIPCION DE LOS DIBUJOS O FIGURAS

Otras ventajas de la invencién se desprenden de
la siguiente descripcién de una modalidad preferida con
ayuda de las figuras. Las figuras muestran:

La figura 1: wuna tarima de acuerdo con la
invencién en una vista en perspectiva;

La figura 2: la parte inferior de una tarima de
acuerdo con la invencién en una vista supericr en

perspectiva;
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La figura 3: la parte superior de una tarima de
acuerdo con la invencién en una vista superior en
perspectiva;

La figura 4: la parte superior d= una tarima de

acuerdo con la invencidén en una vista inferior en

perspectiva;

La figura 5: una vista detallada en perspectiva
de la parte inferior en la regidén en donde se encuentra un
distanciador;

La figura 6: una vista detallada en perspecliva
de la parte superior en la regidén en donde se encuentra un
distanciador;

La figura 7: un corte en perspectiva a través de
un pilar distanciador de dos partes superior e inferior

unidas entre si.

DESCRIPCION DETALLADA DE LA INVENCION

La figura 1 muestra de forma tridimensional la
tarima de material sintético de acuerdo con la invencidn 1
la cual incluye la parte inferior 2 y una parte superior 3,
que se unen entre si por acoplamiente de forma. En la
figura 1 se muestra adelants a la derecha, la superificie de
carga 4 de la parte superior 3. La parte superior 3
presenta una pluralidad de orificios redondos, le¢s cuales

estan formados para reducir el peso general de la tarima de
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material sintético. No se representa la superficie de apoyo
o la superficie de soporte, las cuales estan provistas en
el lado contrario de la superficie de carga 4 de la tarima
de material sintétice 1. Habitualmente se utiliza una
tarima de material sintético con una superficie de soporte
colocada sobre preferentemente una base plana y horizontal
que recibe a los articulos en la superficie de carga 4
horizontal. A continuacién se tomara como referencia esta
definicién de  horizontal y vertical. Los pilares
distanciadores 5 definen asi un espacio entre la zona de la
superficie de carga y la zona de la superficie de apoyo,
espacio que se utiliza para el transporte de la tarima por
medioc de un montacargas © de un vehiculo elevador. Por
medio del pilar distanciador estdn desplazados los cuerpos
base entre si en direccidén vertical. Los cuerpos base
estan conformados ventajosamente de forma plana.

La parte inferior representada en la figura 2
esta unida cen la parte superior 2 representada en las
figuras 3 y 4 en la zona donde se encuentra el pilar

distanciador 5. Para esto, la parte superior como también

la parte inferior estan provistas con pilares
distanciadores 5 que se encuentran en las esquinas, en las
partes medias de los cantos exteriores y en el centro, y al

estar montados quedan dirigidos uno hacia el otro y su

altura esencialmente es idéntica. Las figuras 5 y 6
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muestran como vista detallada un pilar distanciador cde la
parte inferior y de la parte superior 3. Los pilares
distanciadores presentan una forma basica rectangular con
esquinas redondeadas y una superficie frontal, que limita

al pilar distanciador en direccién vertical. Esta

L

superficie frontal tiene la forma de un borde anular
periférico con un grosor de material del pilar distanciador
de cuando menos 3 mm y maximo 18 mm. Preferentemente el
borde tiene una anchura de 6 mm a 10 mm. Dentreo de ese
. 10 anillo estan colocadas estructuras de unién, enktre ellas
pueden mencionarse ganchos de sujecidén o© miembros de

acoplamiento 10, los elementos de refuerze 11, los

elementos 20 y 1las nervaduras de compresidn 12. En la
figura 7 sel puede ver claramente cbébmo los ganchos de
1.5 sujecién ¢ el miembro de acoplamiento en forma de pasarela
10 con una aleta de acoplamiento 16 formada en el extremo
libre se introduce en el elemento de acoplamiento 30 y con
esto se engancha por medic de acoplamientc de forma.

Durante le proceso de montaje ambas piezas se Jjuntan de
. 20 arriba hacia abajo (verticalmente). Aqui se mueve el gancho

de sujecidén 10 hacia la derecha y al final del proceso de
unién el gancho de sujecién retrocede elasticamente a su
posicion inicial o posicién de sujecién, de tal forma que

las partes superior e inferior ya no pueden separarse entre

si.

™
w
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Il elemento de refuerzo o de guia 11 en forma de
nervadura de acuerde con la figura 7 es una parte de la

parte superior 3 representada arriba y en él esta fijo el

n

elemento de fijacién 30. El elemento de refuerzo 11 esta

’

adyacente a la pata del gancho de sujecidén 10, con el cual
el gancho de sujecién estd unido a la parte inferior 2.
Cuando sobre la parte superior actuan fuerzas, las cuales
(de acuerde con la figura 7) actuan hacia delante, asi la
parte superior se desplaza ligeramente con referencia a la
parte inferior, hasta que el elemento de refuerzo 11 entra
en contacto con la pata del gancho de sujecién 10 y asi se
transfieren las fuerzas a la parte inferior 2. La anchura
del gancho de sujecidén es claramente mayor que su grosaer,
con lo cual en la direccidén de sujecidén (en la direccidén en
la cual se mueve la aleta de acoplamiento 16) se obtiene
una mayor elasticidad que en la direccién horizontal que es
perpendicular a ésta. En esta seccidn no se muestra otrc
elemento de refuerzo, el cual segun la figura 7 se asienta
antes del gancho de sujecién 10, vy con el elemento de
refuerzo representado 11 forma un espacio, dentro del cual
puede moverse el gancho de sujecidén con una determinada
holgura. Esta holgura es necesaria para que el gancho de
sujecidén después del montaje pueda recuperar su forma
gracias a la tensién o fuerza de retroceso eldstica, vy

pueda actuar sobre el elemento de acoplamiento 30.
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La figura % muestra cuatro elementos guia 20 de

un pilar distanciador 4 de la pieza inferior 2, que estan

@

acoplados con los cuatro elementos guila 20 de la pieza
superior representados en la figura 6. ki los elementos
guia se definen superficies de conlacto provistas agui con
tres nervaduras longitudinales o ranuras lengiticiinalesa
(21). Dos de esos pares de elementos quia tiensn
superficies de contacto paralelas que forman un angulo de

90° con las superficies de contacto de los otros dos

rartiarls
de elementos guia. Con esto se evita un desplazamicilo en
tedas las direcclones del plano horizontal,

Ademas, las nervaduras longlitudinales o rouras
longitudinales 21 sirven para posicionar ambas partes sin
holgura. Su altura tiene una dimensién mayer que  la
separacidén nominal entre los elementos guia que interactnan
entre si. Por ejemplo la separacién nominal puede ser 0.5
mm y !fa altura de las nervaduras longitudinales oucde sel
de 2 mm, cde  tal forma que lag  tyes PG LV andii
longitudinales 21 al unir las piezas superior e iaferior se
deforman plastica y elasticamente aproximadamente 1.5 mm.

Ademds la figura 5 muestra una nervadura de
compresidan 12 colocada de tal forma que al unir las parvtes
supericor e inferior se deforma esencialmente de forma
elastica, y después de que el gancho de sujecidén 10 gue

atrapado ¢n su pesicidn de sujecidén también puede relracrse
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elasticamente. Ya que la orientacién de la nervadura de
compresién 12 es contraria a la direccién del orificio del
gancho de sujecién 10, por medio de la nervadura se produce
una sujeciédn firme del gancho en su posicidn de sujecion.
La figura € muestra que el borde frontal
periférico 14 del pilar distanciador 4 esta interrumpido
por zonas de superficies oblicuas 15a y 15b. Mientras que
las zonas del borde 14, que se extienden paralelas a la
superficie de carga, son muy adecuadas para recilbir las
fuerzas del peso de los productos que se encuentran sobre
la tarima, el efecto de ia fuerza sirve para que la parte
superior 3 pueda centrarse por medio del desplazamiento
sobre las superficies oblicuas 15a y 15b en sentido
contrario a las manecillas del reloj. Las superficies
oblicuas se inclinan aproximadamente 20° de hacia arriba vy
abajo de la superficie frontal. Dicho de otra manera:
cuando actuan fuerzas laterales perturbadoras entre la
parte superior e inferior, 1la fuerza de gravedad actna

sobre la carga gque se encuentra sobre la tarima, de tal

el

forma que la parte superior 3 con la carga no se mueve en
contra de la direccién de la gravedad en las superficies
oblicuas 1l5a o 15b y permanecen centradas entre si las
partes superior e inferior, y se absorben cuandoc menos
parcialmente las fuerzas dafiinas gue pueden actuar sobre

los ganchos de sujecidn.

52-507
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La figura 6 muestra que periféricamente a una
superficie dirigida hacia adentro del pilar distanciador 5
estdn provistos tres ganchos de sujecidén 10 asi como tres
elementos de acoplamiento 30, para recibir a los
correspondientes ganchos de sujecidén de la pieza que se va
a unir. Con esto, en la zona de esos pilares distanciadores
de las piezas superior e inferior se unen con seis ganchos
en total. Los pilares distanciadores que se encuentran en
la esquina de las tarimas, estan provistos con el mismo
nimerc de ganchos de sujecidén. Sin embargo todos los
separadores que se encuentran en el cantc lateral de la
tarima son mas anchos y presentan 8 pilares distanciadores.
En los pilares distanciadores en el centro de la tarima
estan provistos seis ganchos de sujecion.
Correspondientemente también estédn adaptados los elementos
guia 20 a las dimensiones de los pilares distanciadores en
cuestion.

Isencialmente la parte superior 3 es simétrica la
parte inferior 2, pero la pieza superior presenta cuatro
aberturas amplias para recibir a los redillos de un
vehiculo elevador durante el transporte. En una modalidad
alternativa de una tarima también es posible una forma de
realizacién en la cual la parte inferiocr es idéntica a la
parte superior, o sea carece de las amplias aberturas.

La figura 4 muestra una vista inferior de la
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parte superior 3, que incluye un cuerpo base del cual se
extienden los pilares distanciadores 4. El cuerpo base se
extiende sobre toda la superficie de la tarima con un
grosor preferentemente de 30 mm +/- 3 mm, pero de cuando
menos 15 mm y maximo 45 mm. Para reducir el peso del cuerpo
base, éste se forma con una estructura de barras que se
extienden paralelas y gque se cruzan entre si para definir
una pluralidad de cavidades o depresiones. Para reducir
adicionalmente el peso se han proviso orificics redondos en
las bases de las depresiones, las cuales de acuerdo con la
figura 1 pueden observarse desde arriba de la tarima, o sea
desde la superficie de carga 4. Estos orificios permiten
también eliminar la humedad que se encuentra sobre la
tarima por medio de goteo o flujo hacia abajo. Ademas en
la superficie de la tarima en la zona de los pilares
distanciadores 5 estan wvisibles orificios rectangulares,
los cuales se producen por medio de técnicas de inyeccidn
de material sintético desde los nucleos que forman los
ganchos de sujecién 20 y los elementos de acoplamiento 30.

La parte inferior 2 esta realizada de forma
correspondiente a la parte superior 3, en la cual, debido a
los extensos orificios, la superficie base se reduce a
pasarelas gue unen a los pilares distanciadores 5.

En los cantos exteriores laterales de la Larima,

o sea en los lados en los cuales se introducen las unas de
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un vehiculo elevador o montacargas, el gresor del material
de la tarima aumenta para elevar la proteccién contra los
danos.

Como material para la tarima puede utilizarse
cualquier material sintético termoplastico, preferentemente
se utiliza polietileno o polipropileno. PFara reducir
adiciconalmente el peso, ventajosamente se utiliza un
material sintético espumoso, cuyo material forma espuma en
la  herramienta de inyeccidén durante el procesc de
inyeccidon. Tanto la parte superior como también la parte
inferior son de una sola pieza. Esto es que los mencicnados
ganchos de sujecién 10 estdn formados directamente con
aletas de sujecidén 16, elementos de refuerzo 11 o elenmentc
guia 20 directamente durante el proceso de inyeccién. Por
medio de la aplicacidn adecuada de temperatura y presion
dentro de la herramienta de inyeccidn se logra que la
superficie de la tarima se encuentra al mayor grado posible
libre de poros, pero se reduce la densidad del material
dentro de las zonas con mayores grosores de pared. La
aplicacién de presién puede ser apoyada por medio de
nacleos moviles, que después de 1llenar la herramienta
pueden retraerse en una segunda etapa en una determinada
cantidad y asi liberar el volumen para hacer espumoso al
material sintético. Gracias a esa técnica puede por ejemplo

lograrse que la parte superior y la parte infericr de la
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REIVINDICACIONES :

1e Una tarima de material sintético (1) con una
parte superior (3) que tiene una superficie de carga (4), y
cuando menos una parte inferior (2) wunida a la parte
superior (3); la parte inferior sirve como superficie de
apoyo para la tarima de material sintético (1), en donde la
parte superior (3) y la cuando menos una parte inferior (2)
preferentemente estan unidas entre si exclusivamente por
acoplamientc de forma y particularmente de manera
inseparable.

20 La tarima de material sintéticce (1} segun la
reivindicacién 1, en donde el acoplamiento de forma entre
la parte superior (3) y la cuando menos una parte inferior
(2) se forma por medio de aletas de sujecidn (16) que estén
colocadas en la parte inferior (2) y/o en la parte superior
(3) y colaboran con elementos de acoplamiento (30)
correspondientes gue se encuentran en la parte superior (3)
y/o en la parte inferior (2).

: La tarima de material sintétice (1), segun
la reivindicacién 2, en donde las aletas de acoplamiento
esltan formadas comc miembros de acoplamiento (10) en forma
de pasarelas que se extienden esencialmente de forma
perpendicular a la superficie de carga (4) o la superficie
de soporte.

4, La tarima de material sintétice (1), segin

52-507
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la reivindicacién 2 o 3, en donde los elementos de
acoplamiento (30) estdn rodeados por una nervadura guia
(11), gue durante la unidn conduce a la aleta de sujecidn
(16) o al miembro de acoplamiento (10) y también al estar
unidas transmiten las fuerzas laterales.

5 La tarima de material sintético (1), segun
la reivindicacién 3 o 4, en donde 1los miembros de
acoplamiente (10) y los elementos de acoplamiento (30)
estan colocados en pilares distanciadores (5)
sobresalientes, y estando colocados en las superficies
frontales de 2308 pilares distanciadores (5:)
periféricamente a lo largo de su perimetro.

6. La tarima de material sintético (1), segun
la reivindicacién 5, en donde los pilares distanciadores
(5) presentan una superficie frontal (14) esencialmente
paralela a la superficie de carga (4) o la superficie de
soporte, la cual es interrumpida parcialmente por
superficies oblicuas (15a, 15b), formandoc un angulo con la
superficie frontal de 10° a 45°, preferentemente de
aproximadamente 15° a 25°, y este 4ngulo se mide en un
plano obtenido en uno de los ejes medios de los pilares
distanciadores (5), de tal forma gque al encontrarse
montados los pilares distanciadores, a través de esas
superficies oblicuas (15a, 15b! pueden transferirse las

fuerzas de soporte lateral por medio del accoplamiento en
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forma dentada.

T La tarima de material sintético (1), segun
las reivindicaciones 3 a 6, en donde los miembros de
acoplamiento (10) estan formados de tal forma que pueden
moverse elasticamente en direccidn horizeontal y presentan
una fuerza de recuperacidn definida.

8. La tarima de material sintético (1), segun
las reivindicaciones 3 a 7, en donde en la regién los
miembros de acoplamiento (10) o los elementocs de
acoplamiento (3), la cuando menos una parte inferior (2)
presenta cuando menos un elemento guia plano (20) vy la
parte superior (3) cuando mencs presenta un correspondiente
elemento guia plano (20’), los cuales durante la unién se
deslizan entre si.

9. La tarima de material sintético (1), segun
la reivindicacidén 8, en donde las superficies de quia
correspondientes de los elementos guia (20, 20’) presentan
cuandoe menos una nervadura longitudinal (21), de tal forma
que constituye un acoplamiento dentado, a través del cual
pueden transferirse también las fuerzas laterales.

10. La tarima de material sintético (1), segun
las reivindicaciones anteriores, en donde esta tarima

esta formada por dos partes.
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RESUMEN DE LA INVENCION

La invencidn se refiere a una tarima de material
sintético (1) formada por varias piezas con una parte

superior (3} que tiene una superficie de carga (4) vy est§

5 unida con cuando menos una pieza inferior (2), de acuerdo
con la invencidén se prevé gue la pieza superiocr (3) y la o
las piezas inferiores (2) estén unidas entre si por medio
de acoplamiento de forma, preferentemente con la ayuda de
elementos de sujecidn, y en espacial estén unidas entrc si

10 de forma permanente.
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PALLET

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relales to pallels for supporting
freight, goods, or other materials,

[0003]

[0004] Current plastic pallets have upper and lower decks
that are optimally designed to serve their diverse purposes.
Lqually important to the specific structure of the upper and
lower decks is the latching mechanism which secures the
decks together in an assembled configuration. During ban-
dling, lateral movement of the upper and lower decks with
respeel o one another can cause the two decks to become
disengaged. Therefore, a need exists for a pallet which
provides a more secure latching feature as well as sulficient
lateral constraint for the latching feature to enhance the
attachment of the upper and lower decks so that they cannol
he separated during usc.

2. Buckground Art

SUMMARY OF THE INVENTION

[0005] Therefore, it is an object according to the present
invention to provide a pallet which includes more sceure
latching of the upper and lower decks in the assembled
configuration.

[0006] 1t is another object according to the present inven-
tion to provide a pallet having improved lateral stabilily of
the top and bottom decks with respeet o each other,

[(0007] It is another objeet according to the present inven-
tion (o provide a pallet having guide features which improve
alignment of the upper and lower decks for assembly.

[0008] It is still another object according 1o the present
invention to provide a plastic pallet which is lightweight,
strong, and durable,

[0009] Accordingly, a pallet is provided which includes
spaced upper and lower decks. A plurality of receiving arcas
are formed in one of the upper and lower decks, where cach
receiving area includes at least one latch member extending
therefrom. A plurality of corresponding supports extend
from the other of the upper and lower decks, where cach
support includes at least one latch receiver extending there-
from, the latch receiver having a plurality of spring arms.
The latch receiver is adapted to receive the latch member
such that engagement of the receiving arcas and correspond-
ing supports securely joins the upper and lower decks in an
assembled configuration.

[0010] In accordance with a preferred embodiment of the
present invention, the receiving arcas are integrally formed
within a bottom surface of the upper deck, and the supports
are integrally formed with and project upwardly from a top
surface ol the lower deck. Each receiving arca includes a
plurality ol ribs, and each latch member extends outwardly
from one of the ribs at a lower end thereof. In addition, cach
latch member preferably tapers upwardly and outwardly
from the lower end of the rib and terminates in a generally
horizontal shoulder partion.

[0011] Correspondingly, cach support includes a plurality
of ribs, and the plurality of spring arms includes lwo arms
attached to one of the ribs at an upper end thereol. The arms

Apr. 3, 2003 3%

are connected by a receiving face or bridge portion such that
the latch receiver has a generally U-shaped appearance,
where the bridge portion is adapted to receive the shoulder
portion of the latch member thereunder, The lalch receivers
arc preferably fiexible, such that engagement of the receiv-
ing arcas and corresponding supporls causes the latch mem-
ber to contact the receiving face and deflect the latch
receiver outwardly from its resting position, and passage of
the shoulder portion past the bridge portion allows the laich
receiver 1o relurn 1o its rest position and sccurely retain the
latch member therewithin,

[0012] In further accordance with a preferred embodiment
of the present invention, guide members al least partially
surrounding ecach latch receiver. Each guide member
includes a wall structure having a first portion extending
generally parallel 1o at least one latch receiver and a second
portion extending along at least one side of one latch
receiver. Guide members located at the corners of the pallet
cach include a curved wall which at least partially surrounds
two adjacent laich receivers, The guide members are pref-
crably tapered with the lower end of cach guide member
being wider than the upper end thercof. Correspondingly,
each recciving area includes compartments which are sized
to receive the individual guide members, where cach com-
partment preferably includes one latch member. Engage-
ment of the guide members with the receiving area com-
partments provides lateral stability for the assembled upper
and lower decks.

[0013] 'The pallel according lo the present invention is
generally rectangular and includes twelve supports and
twelve corresponding receiving arcas. The lower deck
includes a generally rectangular perimeter portion, an inle-
grally formed longitudinal rail joined o the perimeter por-
tion and extending along a longitudinal axis ol the pallet,
and two integrally formed transverse rails joined to the
perimeter portion and the longitudinal rail and extending
parallel to a transverse axis of the pallet. Together, the
perimeter portion, the longitudinal rail, and the transverse
rails define six large openings in the lower deck. Corner
supports project from the four corners of the perimeter
portion, medial supports project from each end of the
longitudinal rail, and transverse supports project from the
ends and midpoint of each transverse rail. In a preferred
embodiment, the corner supports and medial supports cach
include cight spaced latch receivers, and the trunsverse
supporls cach include six spaced latch receivers.

[0014] In addition, a pallet according to the present inven-
tion is provided having an upper deck including 4 plurality
of receiving arcas formed therein, each receiving arca
including at least one latch member extending therefrom.
The pallet further includes a lower deck including a plurality
of supports extending upwardly therefrom, cach support
including at least one latch recciver extending therefrom,
where the latch receiver includes a plurality of spring
supports, The lateh receiver is rdapted to receive the laich
member such that engagement of the receiving arcas and
corresponding supports securely joins the upper and lower
decks in an assembled configuration.

[0015]  Still further, a latch assembly is provided according
to the present invention for sceurcly joining the upper and
lower decks in an assembled configuration, The latch assem-
bly includes at least one latch member disposed within each
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receiving area, the laich members cach including a generally
horizontal shoulder portion which tapers downwardly and
inwardly toward a bottom surface of the receiving area. The
laich assembly furiher includes at least one flexible laich
receiver extending upwardly from each support, the latch
receivers cach having a plurality of spring arms connecled to
the support and a receiving face attached 1o the arms,
wherein the receiving face is adapted 1o receive the shoulder
portion of the latch member thereunder. In operation,
engagement of the receiving arcas and corresponding sup-
ports causes the lalch member to contact the receiving face
and deflect the latch receiver outwardly [rom ils resting
position, and passage of the shoulder portion past the
receiving face allows the latch receiver to return to its rest
position and securely retain the latch member therewithin,
thereby seeuring the upper and lower decks in the assembled
configuration.

[0016] The above objecls and other objects, features, and
advantages of the present inveantion are readily apparent
from the following detailed description of the best mode for
carrying out the invention when taken in conneclion with the
accompunying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a top perspective view of an assembled
pallet according 1o the present invention;

[0018] I1G. 2 is a botlom perspeetive view of the pallet of
FIG. 1;

[0019] FIG. 3 is a top plan view of the pallet of FIG. 1;

[0020] FIG. 4 is a bottom plan view of the pallet of FIG.
L

[0021] FIG. 4a is an enlarged botiom plan view of a
corner portion of the pallet shown in FIG. 4,

[0022] FIG. 5 is a front elevational view of the pallet of
FIG. 1, the rear elevational view being a mirror image
thereof;

[0023] TFIG. 6 is a left side elevational view of the pallet
of FIG. 1, the right side elevational view being a mirror
image thereol;

[0024] FIG. 7 is a top perspective, exploded view of the
pallet of FIG. 1, showing the upper and lower decks aligned
for assembly;

[0025] FIG. 8 is a bottom perspective view of the upper
deck ol the pallet of FIG. 7;

[0026] FIG.8a is an enlarped perspective view of a corner
portion of the upper deck of I'1G. 8;
[0027] FIG. 9 is a lop perspective view of the lower deck
of the pallet of FIG. 7;

[0028] FIG.Y9a is an enlarged perspective view of a corner
portion of the lower deck of FIG. 9, wherein the lower deck
corner portion is adapled to engage the corresponding upper
deck corner portion shown in FIG,. 8a;

[0029] TIG. 10 is a cross-sectional view taken along line
10-10 of FIG. 1 showing the upper and lower decks prior to
assembly; and
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[0030] FIG. 11 is a cross-sectional view taken along line
11-11 of FIG. 7 showing the upper and lower decks in an
assembled configuration.

DETAILED DESCRIPTION OF T1L
PREFERRED EMBODIMENT(S)

[0031] Referring first to FIGS. 1-6, a pallet according (o
the present invention is illustrated and designated generally
by reference numeral 10. Pallet 10 includes two separately
molded parts, namely an upper deck 12 and a lower deck 14
Upper deck 12 and lower deck 14 are injection molded of a
suitable plastic material, such as high densily polycthylere,
polypropylene, or filled polypropylene. In plan view (FIGS.
3 and 4), pallet 10 is generally rectangular in shape with
rounded corners and has symmetry about a longitudinal axis
16 and a transverse axis 18 thercof, The symmetrical two-
picce injection molded plastic construction of pallet 10
alfords substantial strength and durability, simplicity, and
easy assembly. As explained below, upper and lower decks
12, 14 are adapted 1o be easily snapped together to lorm the
assembled pallet illustrated in FIGS. 1-6.

[0032] Referring now to FIGS. 1, 3, and 7-8, upper deck
12 has a solid top surface 20 interrupted by a scrics of
apertures 22 which reduce the weight of upper deck 12 and
allow for drainage in the event that pallet 10 becomes wet,

. As shown in FIG., 8, a plurality of receiving arcas 24, 26, 28

are integrally formed within the botiom surface 30 of upper
deck 12, More specifically, at each of the four corners of the
upper deck 12, a generally rectangular corner receiving area
24 is formed. At the mid-point of the left side 32 and right
side 34 of the pallet 10, gencrally square medial receiving
arcas 26 are formed. In addition, on either side of transverse
axis 18, generally rectangular transverse receiving arcas 28
arc formed. Transverse receiving arcas 28 are located aloog
front side 36 of pallet 10, rear side 38 of pallet 10, and
centrally intersecting with longitudinal axis 16. As shown in
FIG. 8, receiving arcas 24, 26, 28 all preferably have
rounded corners. Of course, other shapes and configuralions
of receiving areas 24, 26, 28 are fully contemplated in
accordance with the present invention. These twelve receiv-
ing areas 24, 26, 28 are adapied lo receive twelve corre-
sponding supports 40, 42, 44 which are integrally molded
with lower deck 14, as described below with relerence 1o
I'IGS. 7 and 9-11.

[0033] Asshown in FIG. 8, ribs 46 on the botlom surface
30 of upper deck 12 form an orthogonal pattern which runs
parallel and perpendicular to the sides 32, 34, 36, 38 while
still other ribs 48 form another orthogonal pattern that is set
al 45° 1o the first pattern. Ribs 46, 48 collectively [orm
interconnected grid-like structures which span the spaces
between receiving areas 24, 26, 28. As can be seen in FIG,
8, the bottom surface 30 of upper deck 12 is substantially
planar in that receiving arcas 24, 26, 28 and ribs 46, 48
gencrally lie in a commaon plane,

[0034] In each of the receiving arcas 24, 26, 28, there re
a number of depending latch members or tabs 50, details of
which are best shown in the enlarged view of FIG. 8a and
the cross-sectional views of FIGS. 10 and 11. Each receiv-
ing arca 24, 26, 28 includes a plurality of ribs 52, and cach
latch tab 50 is integrally and rigidly formed with one of the
ribs 52 and exlends outwardly therefrom at a lower end 54
thereof. Each latch tab 50 preferably has a tapered portion 56
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which tapers upwardly and outwardly from the rib lower end
54 and terminates in a gencrally horizontal shoulder portion
58 which is received by components of the mating support
40, 42, 44 of lower deck 14 as described below, By way of
example, in the embodiment shown each comer receiving
arca 24 and medial receiving area 26 includes cight latch
tabs 50, with two laich 1abs 50 disposed on cach side thereof.
ach transverse receiving area 28 includes six laich tabs 50,
with two tabs 50 disposed on cach of the sides disposed
parallel to transverse axis 18 and one tab 50 disposed on
cach of the sides disposed parallel 1o longitudinal axis 16. Of
course, other numbers and placements of latch tabs 50
within receiving arcas 24, 26, 28 may be utilized in prac-
ticing the present invention,

[0035] Referring next to FIGS. 7 and 9, lower deck 14 has
a footprint which substantially matches that of upper deck
12, but differs substantially in structure. Lower deck 14
includes a generally rectangular perimeter portion 60, an
integrally formed longitudinal member or rail 62 joined to
the perimeter portion 60 along the left side 32 and right side
34 of pallet 10 and extending along longitudinal axis 16. In
addition, two imegrally formed transverse members or rails
64 are joined 1o the perimeter portion 60 along the front side
36 and rear side 38 of pallet 10, Transverse rails 64 are also
joined with the longitudinal rail 62 and extend parallel to
iransverse axis 18 on either side thereof. Together, perimeter
portion 60, longitudinal rail 62, and transverse rails 64
define six relatively large openings 66 in lower deck 14.
Perimeter portion 60 and rails 62, 64 preferably have bev-
eled edges, and may optionally include apertures formed
therein (not shown). The substantial amount of open area
strategically placed within lower deck 14 minimizes the
amount of material required without compromising struc-
tural rigidity.

[0036] As shown in FIGS. 7 and 9, twelve supports 40,
42, 44 corresponding respectively to receiving arcas 24, 26,
28 are integrally formed with and project upwardly from a
top surface 68 of lower deck 14, Corner supports 40 project
from the four corpers of perimeter portion 60, medial
supporls 42 project from cach end of longitudinal rail 62,
and transverse supports 64 project [rom the ends and mid-
point of each transverse rail 64, Tn the embodiment depicted
herein, corner supports 40 and transverse supports 44 are
generally rectangular in cross-section, while medial supports
42 arc generally square in cross-section. Supporls 40, 42, 44
preferably have smooth, rounded outside surfaces to prevent
damage from the forks of a fork lift and, as with recesses 24,
206, 28, can have shapes other than those illustrated herein,
With reference o the assembled pallet views of FIGS. 1-2
aned 5-6, the arcas between supports 40, 42, 44 are fork-
receiving regions which are intended to rest on the forks of
a fork 1ift that can engage pallet 10 from any side 32, 34, 36,
38 thereof.

[0037])  As best shown in the enlarged view of FIG. 9a and
the cross-sectional views of FIGS. 10 and 11, each support
40, 42, 44 includes at least one latch receiver 70 extending
therefrom. Latch receiver 70 is spring-loaded, having a
plurality of spring supports or arms 74 which attach the latch
receiver 70 10 the support 40, 42, 44. In the embodiment
shown herein, each support 40, 42, 44 includes a plurality of
ribs 72, and cach latch receiver 70 includes two spaced arms
74 atlached to one of the ribs 72 at an upper end 76 thereof.
Arms 74 are connected by a receiving face or bridge portion
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78 disposed therebetween, such that latch receiver 70 has a
generally U-shaped appearance. Of course, latch receiver 70
can include any nmumber of spring arms 74 in accordance
with the present invention.

[0038] As described below, latch receivers 70 are flexible,
leaf springs that are adapted 1o receive laich tabs S0 of upper
deck 12 1a form a laich assembly 79 (see FIG. 11), such that
engagement of the receiving areas 24, 26, 28 and corre-
sponding supports 40, 42, 44 sccurely joins the upper and
lower decks 12, 14 in an assembled configuration. Advan-
tagcously, having two spring supports 74 provides a twice
greater holding force compared with a single arm 74 without
increasing the stress upon the material, In the embodiment
shown herein, corner supports 40 and medial supports 42
cach include cight spaced latch receivers 70 and transverse
supports 44 cach include six spaced latch reecivers 70,
wherein the placement of latch receivers correspond in
position to the placement of latch tabs 50 formed on opposed
receiving arcas 24, 26, 28.

[0039] In further accordance with the present invention,
guide members 80 are provided which at least partially
surround each latch receiver 70 (FIGS. 9 and 9a). Each
guide member 80 includes a wall structure having a first
portion 82 extending generally parallel to latch receiver 70
and second portions 84 extending along the sides of luich
receiver 70. Guide members 80 located at the corners of
pallet 10 additionally include a curved wall 86 which at least
partially surrounds two adjacent latch receivers 70 and
includes a supporl rib 87 extending inwardly therefrom at
the corner of pallet 10. Referring again to FIG. 8q, ribs 52
within each receiving arca 24, 26, 28 form compartments 53
which are sized to receive the individual guide members 80,
where cach compartment 53 preferably houses one latch
member 50. Guide members 80 arc inset from lower portion
88 of cach support 40, 42, 44 for casicr ivscriion into
compartments 53 of corresponding receiving arcas 24, 26,
28. In addition, guide members 80 arc preferably tapered
with the lower end 90 of each guide member 80 being wider
than the upper end 92 thercof.

[0040] Advantageously, guide members 80 provide locat-
ing capability and alignment for engagement of supports 40,
42, 44 with corresponding receiving areas 24, 26, 28 during,
assembly of the upper and lower decks 12, 14 of pallet 10.
Once the upper and lower decks 12, 14 are fully scated in an
assembled position, the engagement of guide members 80
with receiving area compartmenis 53 provides lateral con-
straint preventing upper and lower decks 12, 14 from
transverse movement with respeet o one another which
could eause the disengagement of the latch tabs 50 and latch
receivers 70). The configuration of pallet 10 according to the
present invention wherein many guide members B0 are
provided to at least partially sucround each individual latich
receiver 70 greatly improves the lateral stability ol the
assembled pallet 10, Furthermore, guide members 80 protect
the laich assembly 79 (FIG. 11) and limit the relative
freedom of movement and reduce the forees that cach lawch
assembly 79 will encounter.

[0041] FIGS. 7, 8a, and 10 depict how the two pallet
decks 12, 14 are aligned for assembly. In FIGS. 8a and 10,
corner support 40 and receiving area 24 are shown for
exemplary purposcs to illustrate the cngagement ol the
upper and lower decks 12, 14, wherein their engagement is
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represcntative of the engagement between other receiving
arcas 24, 26, 28 and corresponding supports 40, 42, 44.

[0042]  With reference now to FIGS. 4a, 84, 9q, and the
cross-sectional views of FIGS. 10-11, bridge portion 78 of
latch receiver 70 is adapted to receive shoulder portion 58 of
latch tab 50 thereunder. Lngagement of receiving arca 24
and corresponding support 40 causes tapered portion 56 of
latch tab 50 to contact bridge portion 78 and dellect latch
receiver 70 omtwardly (to the leftin FIG. 10) from its resting
position. As decks 12, 14 are further advanced toward cach
other, passage of shoulder portion 58 past bridge portion 78
allows latch receiver 70 1o spring inwardly to return to its
rest position and securely capture latch tab 50 therewithin
(I'IGS, 4a and 11).

[0043] Inoperation, therefore, latch receiver 70 acts like a
leal spring. Due to the configuration of latch receiver 70
whereir. two arms 74 arc altached to cach support rib 72, the
force required 1o dellect latch receiver 70 is distributed over
a large area, thereby decreasing the stress imparted to the
plastic material.

[0044] Engagement of cach of the twelve recciving arcas
24, 26, 28 and corresponding supporls 40, 42, 44 is accom-
plished simultaneously in the manner described above.
Since each engaged receiving area 24, 26, 28 and support 40,
42, 44 includes multiple latch assemblies 79, a very sccure
connection between upper and lower decks 12, 14 is pro-
vided, Additionally, upper deck 12 completely covers the
supports 40, 42, 44, thereby preventing debris from collect-
ing therein.

[0045]  As shown in FIGS. 2 and 4, the bottom surface 94
of lower deck 14 has several series of reinforcing ribs 96
which provide structural rigidity for the deck 14 and prop-
crly distribute the load carried by the upper deck 12 and the
supports 40, 42, 44.

[0046] While a rectangular pallet 10 has been illustrated
and described in the preferred embodiment, other shapes,
c.g., square, are fully capable of embodying the features of
the invention, The cross-sectional shapes of the receiving
arcas 24, 26, 28 and the supports 40, 42, 44 also may vary
somewhal from those shown.

[0047] While embodiments of the invention have been
llustrated and described, it is oot intended that these
cmbodiments illustrate and describe all possible forms of the
invention. Rather, the words used in the specilication are
words of description rather than limitation, and it is under-
staad that various changes may be made without departing
from the spiril and scope of the invention.

What is claimed is:
1. A pallet, comprising:

spaced upper and lower decks;

a plurality of receiving arcas formed in onc of the upper
and lower decks, each receiving area including at least
one latch member extending therefrom; and

a plurality of corresponding supports extending from the
other of the upper and lower decks, each support
including at least one Jatch receiver extending there-
from, the at least one latch receiver having a plurality
ol spring arms,
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wherein the at least one latch receiver is adapied 1o
receive the at least one latch member such that engage-
ment of the receiving areas and corresponding supports
securely joins the upper and lower decks in an
assembled configuration.

2. The pallet according to claim 1, whercein the receiving
areas are integrally formed within a bottom surface of the
upper deck, and the supports arc intcgrally formed with and
project upwardly from a top surface of the lower deck.

3. The pallet according to ¢laim 1, wherein cach receiving
area includes a plurality of ribs, and the at least one latch
member extends outwardly from one of the ribs at a lower
end thereol,

4, The pallet according to claim 3, wherein the latch
member lapers upwardly and outwardly from the lower end
of the rib and terminates in a generally horizontal shoulder
portion.

5. The pallet according to claim 1, wherein each support
includes a plurality of ribs, and the plurality of spring arms
includes two arms attached to one of the ribs at an upper end
thereof, the arms being connected by a bridge portion which
is adapted lo receive the shoulder portion of the latch
member thercunder.

6. The pallet according to claim 5, whercin the latch
receiver is flexible, such that enpagement of the receiving
arcas and corresponding supporls causes the latch member
to contact the bridge portion and deflect the latch receiver
outwardly from its resting position, and passage of the
shoulder portion past the bridge portion allows the latch
receiver (o relurn o its rest position and securely retain the
latch member therewithin.

7. The pallet according to claim 1, further including guide
members at least partially surrounding each latch receiver.

8. The pallet according to claim 7, wherein cach gnide
member includes a wall structure having a first porlion
extending generally parallel to at least one latch receiver and
a second portion extending along at least one side of one
latch receiver.

9. The pallet according to claim 7, wherein guide mem-
bers located al the corners of the pallet cach include a curved
wall which al least partially surrounds two adjacent latch
receivers.

10. The pallet according to claim 7, wherein the guide
members are tapered with the lower end of each guide
member being wider than the upper eod thereol.

11. The pallet according to claim 7, wherein cach receiv-
ing area includes compartments which are sized o receive
the individual guide members.

12. The pallet according to claim 11, wherein the at least
one latch member is disposed in onc of the compartments,

13. The pallet according to claim 1, wherein the pallet is
generally rectangular and includes twelve supports and
twelve corresponding receiving areas,

14, The pallet according to claim 13, whercin corner
supports praject from the four corners of the perimeter
portion, medial supports project from cach cnd of the
longitudinal rail, and transverse supporls project [rom the
ends and midpoint ol each transverse rail.

15. The pallet according to claim 14, wherein the corner
supports and medial supports each include cight spaced latch
receivers, and the transverse supports cach include six
spaced latch receivers.

16. The pallet according (o claim 1, wherein the at least
one lalch receiver is generally U-shaped.
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17. A pallet, comprising:

a first deck including a plurality of receiving areas formed
therein, each receiving area including at least one latch
member extending therefrom; and

a sccond deck including a plurality of supports extending
therefrom, cach support including at least one latch
receiver extending therefrom, the at least one latch
receiver including a plurality of flexible spring sup-
ports;

wherein the at least one latch receiver is adapted to
receive the at least one latch member such thal engage-
ment of the receiving areas and corresponding supporls
securely joins the first and sccond decks in an
assembled configuration.

18. The pallet according to ¢laim 17, wherein the plurality
ol flexible spring supports includes two arms, wherein the
arms are connected by a receiving face such that the latch
receiver is generally U-shaped.

19. The pallet according to claim 18, wherein the at least
one latch member includes a generally horizontal shoulder
portion adapled to be received by the receiving face of the
al least one latch receiver.

20, The pallet according to claim 19, wherein engagement
of the receiving arcas and the corresponding supports causes
the at least one latch member (o contact the receiving face
and deflect the at least one latch recciver ontwardly from its
resting nosition, and passage ol the shoulder portion past the
receiving face allows the at least onc latch receiver Lo return
1o its rest position and securely retain the at least one latch
member therewithin,

21. The pallet according to claim 17, further including
guide members al least partially surrounding each latch
receiver.

22 The pallet according to claim 21, whercin cach
receiving area includes compartments which are sized to
receive the individual guide members.

23. A two-picce plastic pallet, comprising:

a first deck including a plurality of receiving arcas formed
in a first mating surface, wherein cach receiving area
includes a plurality of outwardly projecting latch tabs,
and

a sccond deck including a plurality of supports formed in
a seeond maling surface, each supporl including a
plurality of projecting latch receivers and guide wall
structures that at least partially surround cach latch
receiver,

wherein the latch receivers are adapted to receive the latch
tals such that engagement of the receiving arcas and
corresponding supports securely joins the [first and
second decks in an assembled configuration, and
engagement of the guide wall structures with the
receiving areas provides lateral stability for the
assembled first and second decks.

24, The pallet according to claim 23, wherein each
receiving area includes a plurality of ribs, and the latch tabs
taper upwardly and outwardly from lower ends of the ribs
and terminate in generally horizontal shoulder portions.

25. The pallet according lo claim 24, whercin cach
support includes a plurality of ribs, and the latch receivers
cach include two arms attached 1o one of the ribs at an upper
end thereof, the arms being connected by a bridge portion
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such that cach latch receiver has a gencrally U-shaped
appearance, wherein the bridge portion is adapted to receive
the shoulder portion of the latch tab thereunder.

26. The pallet according to claim 25, wherein the laich
receiver is flexible, such that engagement of the receiving
arcas and corresponding supports causes the latch tab to
contact the bridge portion and deflect the latch recciver
outwardly from ils resting position, and passage of the
shoulder portion past the bridge portion allows the latch
receiver Lo relurn to ils rest position and sceurely retain the
latch tab therewithin,

27, The pallet according to claim 23, whercin the guide
wall structures are tapered with the lower end of each guide
wall structure being wider than the upper end 1hercof, and
wherein cach receiving area includes a plurality of compart-
ments which are sized to receive the individual guide wall
structures.

28. The pallet according to claim 23, wherein the pallet is
generally rectangular and includes twelve supports and
twelve corresponding receiving arcas, the second deck hav-
ing a perimeter portion and cross rails cannected therelo to
define large openings in the second deck, the cross rails
including a longitudinal rail joined to the perimeter portion
and extending along a longitudinal axis of the pallet, and two
transverse rails joined lo the perimeler portion and the
longitudinal rail and extending parallel 1o a transverse axis
of the pallet, wherein corner supports project from the four
corners of the perimeter portion, medial supports project
from each end of the longitudinal rail, and transverse sup-
poris project from the ends and midpoint of cach (ransverse
rail.

29. In a pallet comprising upper and lower decks spaced
apart by a plurality of supports, wherein the supports project
upwardly from the lower deck and are adapted (o be received
in receiving arcas formed in a bottom surface ol the upper
deck, a latch assembly for securely joining the upper and
lower decks in an assembled configuration, the lalch assem-
bly comprising:

at least one latch member disposed within cach receiving
area, the latch members each including a penerally
horizontal shoulder portion which tapers downwardly
and inwardly toward a bottom surlace of the reeiving
arca; and

al least one flexible latch receiver extending upwardly
from each support, the latch receivers each having a
plurality of spring arms connected to the support and a
receiving face attached 1o the arms, wherein the receiv-
ing face is adapted to receive the shoulder portion of the
latch member thereunder,

wherein engagement of the receiving arcas and corre-
sponding supports causes the latch member 1o contact
the receiving face and delleet the latch receiver out-
wardly from its resting position, and passage of the
shoulder portion past the receiving lace allows the latch
receiver 1o return 1o its rest position and securely retain
the latch member therewithin, thereby sccuring the
upper and lower deeks in the assembled configuration,
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30, The latch assembly according to claim 29, further
including guide members at least partially surrounding each
lateh receiver.

31, The latch assembly according to claim 30, wherein
cach guide member includes a wall structure having a first
portion extending generally parallel o at least one latch
receiver and a second portion extending along at least onc
side of one latch receiver.

Apr.3,2003 [}

32. The latch assembly according to claim 30, wherein the
puide members are tapered with the lower end of cach guide
member being wider than the upper end thereof.

33, The latch assembly according to claim 32, wherein the
individual guide members are adapted to be received in
corresponding compartments formed in cach recciving area
to provide lateral stability for the assembled upper and lower
decks.
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(57) ABSTRACT

A pallet includes an upper and lower deck. The upper deck
includes first joining members that project downwardly from
the upper deck, with each first juining member including an
outer sleeve. The lower deck includes second joining mem-
bers that project upwardly from the lower deck, with second
Joining member including an inner sleeve. At least one of the
upper and lower decks includes channels between top and
bottom surfaces thereof, with cach channel extending {rom a
side edge to an opposing side edge of the corresponding deck.
Sleeved reinforcing rods are in the channels, Fach sleeved
reinforcing rod includes a reinforeing od having opposing
ends and side surfaces therebetween, and a sleeve enclosing
the side surfaces of the reinforcing rod, with there being
relative movement between the sleeve and the reinforeing
rad. The inner sleeves of the second joining members receive
the outer sleeves of the first joining members to define a
plurality of support blocks joining the upper and lower decks.
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PLASTIC PALLET WITH SLEEVED
REINFORCING RODS AND ASSOCIATED
METHOD FOR MAKING THE SAME

RELATED APPLICATION

[0001} This application claims the benefit of U.S. Provi-
stonal Application 60/909,094 filed Mar. 30, 2007, the entire
contents of which are incorporated herein by relerence.

FIELD OF THE INVENTION

[0002]  The present invention relates to the field of pallets
useful in material handling, and more particularly, to a multi-
piece plastic pallet designed for use with forklift equipment.

BACKGROUND OF THIL INVENTION

[0003]  Pallets are customarily used 10 transport and store
goods. A pallet typically includes an upper deck and a lower
deck separated by support blocks. Pallets have traditionally
been formed of wood. While advantageous in terms of cost,
wood pallets have many disadvantages. Forexample, they are
subject to breakage and are therefore reusable only over a
short period of time, Wooden pallets are also diflicult 10
maintain in a sanitary condition, theeeby limiting their usabil-
ity in applications where sanitation is important, such as in
fowd handling applications.

[0004]  With the growth of the plastics industry a wide vari-
ety ol plastics have been investigated to detennine their suit-
ability for use in producing pallets, Plastic pallets can easily
be molded and are stronger and lighter weight than wooden
pallets. They can also be made with recyclable materials.
Furthermore, plastic pallets are more durable than wooden
pallets.

[0005]  Toincrease the durability of plastic pallets, reinforc-
ing elements or rods have been used. For example, U.S. Pat.
No. 6,199,488 discloses a reinforced plastic pallet compris-
ing an upper deck formed ol a plastic material having a first
coelficient of thermal expansion, and a lower deck formed of

a plastic material having substantially the first coellicient of

thermal expansion. The lower deck includes a plurality of
channels formed 1n its upper surface, and a plurality of rein-
forcing. elements having a second coefficient of thermal
expansion different from the first degree of expansion are in
the plurality of channels. The channels are provided with
retainers 1o retain the reinforeing, elements therein.

[0006] 1S, Pat. Nu, 5,868,080 discloses a reinforced plas-
tic pallet with reinforeing rods. At least some of the reinfore-
ing rods have an exposed surface al a top surface of the pallet.
In addition (o functioning as a reinforcing member, the
exposed surfaces of the reinforeing rods camprise an anti-
skid surface for maintaining positioning of a payload on the
pallet.

10007]  Yet another approach 1o increase the durability of
plastic pallets is disclosed in U.S. Pat. No. 4,735,154, The
"154 patent provides @ reinforced loading pallet comprising
two essentially rectangular matching panels one superposed
over the other, with cach panel having a rigid frame including
ties equipped with hollow. polygonal feet arranged at four
outer corners of the frame. At least some of the ties in at least
one of the frames are provided with channels, with at least
some of the channels intersecting in a single plane. Ruds ure
inserted into the channels for reinforcing the pallet,
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{0008])  While plastic pallets offer several advantages over
wood pallets, there is still @ demand to increase durability and
strength of plastic pallets.

SUMMARY OF THE INVENTION

10009] In view of the foregoing background. an object of
the present invention is 1o imcrease the durability of plastic
pallets.

[0010]  This and other objects, advantages and leatures in
accordance with the present invention are (o provide a plastic
pallet comprising an upper and lower deck. A plurality of lirst

joining members may project downwardly from the upper

deck, with cach first joining member including an outer
sleeve, Acplurality of second joining members may project
upwardly -from-the lower deck; with each second joining
member-including aninner sleeve. Al least one of the upper
and lower decks may include a plurality of channels between
top and bottom surfaces thereof, with each channel extending,
from a side edpe 1o an opposing side edge of the correspond-
ing, deck.

[0011] A plurality o sleeved reinforcing rods may be in the
plurality of channels. Each sleeved reinforcing rod may com-
prise a reinforcing rod having opposing ends and side sur-
faces therebetween, and a sleeve enclosing the side surfaces
ofthe reinforeing rod. There is preferably relative movement
between the sleeve and the reinforeing rod, The inner sleeves
of the second joining may members receive the outer sleeves
of the first joining members to deline support blocks joining
the upper and lower decks.

[0012] The channels may be in the lower deck only. 1 the
upper deck only, or in both the upper and lower decks. When
the sleeved reinforcing rods are in both decks, the sleeved
reinforcing rods in the upper deck may be orthogonal to the
sleeved reinforcing rods in the lower deck. All of the sleeved
reinforcing rods in a same deck may be co-planar and parallel
1o one another.

[0013] The sleeved reinforeing rods are inserted into upper
and/or lower deck molds before the upper and lower decks are
formed. The sleeved reinforcing rods are thus insert molded
Plastic pallet manufacturers typically add reinforeing rods 1o
apalletafier the palletis formed. This requires the pallet to be
molded first, and then add the reinloreing rods, In accordance
with the present invention, the sleeved reinforcing rods are
inserted into the pallet mold.

[0014] The plastic of the sleeve may have a melling point
thatis slightly gher than the melting point of the plastic used
to form the upper and lower decks. As a resull, the outside
surface of the sleeves will partially melt or bond to the plastic
ol the upper and lower decks while stil’ allowing movement
of the reinforcing rods therein. Alternatively, the melting
point of the sleeve may be the same as the melting point of the
upper and lower decks. but cooling characteristics of the
molten plastic duning manufacturing may still result in the
outside surface of the sleeves partially melting or bonding 10
the plastic of the upper and lower decks layers without melt-
ing down fo the reinforcing rods.

[0015]  Each reinforcing rod may be hollow so that an open-

ing extends between the opposing open ends thereol, The
plastic pallet may further comprise a plurality ol cud caps
inserted into the open ends of the reinforcing rods. Fach
reinforeing rod may comprise fluorine-containing polymers
10 assist with the relative movement with its sleeve,

[0016] The upper deck may further include a plurality of
snap-pin opemngs, with each ouler sleeve projecting down-
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wardly from the upper deck surrounding a respective snap-
pin opening. Liach second joining member projecting
upwardly from the lower deck may include a snap-pin receiv-
ing cavity positioned therein. Snap-pins may be inserted may
be into the snap-pin openings in the upper deck, with each
smap-pin extending through the snap-pin receiving cavity for
cngaging a backside of the inner sleeve associated therewith.
0017} Another sspect is directed (o a method for making a
palletas described above, The method may comprise forming
a plurabity ol sleeved reinforcing rods, with cach sleeved
reinforcing rod comprising & reinforeing rod having opposing
ends and side surfaces therebetween, and a sleeve enclosing,
the side surfaces of the reinforeing rod. There is relative
movement between the sleeve and the reinforcing rod. The
method may lurther comprise providing respective molds for
the upper and lower decks, and positioning the sleeved rein-
forcing rods 1 the respective decks, The upper and lower
decks including their respective lirst and second jolning
members are formed, The inner sleeves of the second joining
members may be positioned for receiving the outer sleeves of
the first joining members to define the support blocks joining
the upper and lower decks.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]  FIG. 115 u top perspective view of an assembled
pallet in uccordance with the present invention

[0019]  FIG. 2 is a bottom perspeetive view of the pallet
shown in FIG. 1

{0020} FIG. 3 is a bottom perspective view of the upper
deck of the pallet shown in FIG. 1.

10021]  FIG. 4 is atop pesspeetive view of the lower deck off
the pallet shown n FIG. 1.

[0022]  FIG. § is a perspective view ol a snap-pin used
within ¢ach support block in accordance with the present
invention.

[0023]  FIG. 615 atop view of the snap-pin shown in 116, 5.
[0024]  FIG. 7 is 4 partial cross-sectional side view of a
pallet illustrating a snap-pin within a support block in accor-
dance with the present invention.

[0025] FIG. 8 is a perspective view of the pallet unas-
sembled in accordance with the presem invention,

[0026] FIG. 9 s a perspective view of the pallet shown in
FIG. 8 assembled.

[0027]  FIG. 10 1s a side view of the pallet illustrating posi-
tioping of the channels in the upper deck in accordance with
the present invention.

[0028]  FIG. 11is a side view of the pallet illustrating posi-
tioning of the channels in the lower upper deck in sccordance
with the present invention.

[0029]  FIG. 12 1s a cross-sectional view of a sleeved rein-
loreing rod in accordance witl the present ivention.

[0030]  FIG. 13 is a flow chart illustrating a method for
making a pallet in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0031]  The present invention will now be described more
fully hereinafier with reference to the sccompanying draw-
ings, in which preferred embodiments of the invention are
shown. This invention may, however. be embodied in many
different forms and should not be construed as limited 1o the
embodiments set forth herein, Rather, these embodiments are
provided so that this disclosure will be thorough and com-
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plete. and will fully convey the scope of the invention 1o those
skilled in the art. Like numbers referto like elements throug h-
out, and prime notation is used to indicate similar elements in
alternative embodiments.

[0032] FIGS. 1-4 illustrate top und bottom perspective
views of a pallet 10 having upper and lower decks 12, 14 tha
are held together using snap-pins 16. The upper deck 12 is
also known as the cargo layer, and the lower deck 14 is also
known as the base layer.

[0033] The upper deck 12 includes a plurality of first join-
ing members that project downwardly from the upper deck.
with each lirst joiming menber including an outer sleeve 410,
The tower deck 14 includes a plurality ol second joining
members that project upwardly Trom the Jower deck, with
cach second joining member including an inner sleeve 42,
The inner sleeves 42 ol the second joining member receive
the outer sleeves 40 of the first joining members w deline
support blocks I8, 180 joinmg the upper and lower decks 12,

[0034] The support blocks 18, 18« define a space 20
between the upper and lower decks 12, 14 for receiving ut
least one lifling member, such as a tine of a pallet jack. An
advantage ol the snap-pins 16 is that they act as fusible links
in the event a separation force is applicd between the upper
and lower decks 12, 14 of the pallet 10, This separation foree
may resnlt when the wheels of the pallet jack are resting on
the lower Layer 14, and the tines extending from the pallel jack
ar lifted upwards. This causes the upper deck 12 10 become
separated from the support blocks 18, 18a. The tabs 50 on the
fusible links 16 will snap or break when the separation foree
becomes loo excessive. Consequently, instead of replacing
the entire upper deck 12, the snap-pins 16 with the broken tbs
50 are replaced.

[0035]  As will be discussed in greater detail below, the
suppert blocks 18, 18a are fonmed by the outer and inner
sleeves 40, 42 extending from the respective upper and lower
decks 12, 14, The outer and inner sleeves 40, 42 are molded os
part of their respective upper and lower decks 12, 14, How-
ever, the upper and lower decks 12, 14 are separately nolded
[0036] The upper deck 12 includes a gencrally 1at, planar
surface having a plurality of holes 22 extending therethrough,
Likewise, the lower deck 14 includes a generally fat, planer
surface having a plurality ol holes 23 extending thercthrough,
The holes 22, 23 provide several benefits including o reduced
surface arcaof the upper and lower decks 12, 14, mereased air
circulation for items placed on the upper deck, and a reduced
weight ol the pallet, for example. An example plastic pallet
with upper and lower decks is disclosed in 1S, publishod
patent application number 2007/0256609. This patent is
assigned to the current assignee of the present invention. and
is incorporated herein by reference in its entirety.

[0037] The upper deck 12 may include an outer perimeter
24 ol the planar surface that does not include any holes 12
This area may be about 3 1o 3 inches wide. for example. The
lower deck 14 has a perimeter shape that substantially
matches the perimeter shupe of the upper deck 12, The lower
deck 14 may include a rectangular perimeter shape haviug
cross members 26, 28 that interseet a center portion of cach
side of the rectangular perimeter, midwuy between the cor-
ners of the pallet 10.

[0038] The upper and lower decks 12, 14 may be molded
from thermoplastic or other polymer materiuls. including
high density polyethylene (HIDPE). palvpropylene (PP).
among other polymer materials. As may be appreciated by
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those skilled in the an, the polymer materials may be filled or
unfilled and/or may include particulate or fibrous, natural or
synthetic materials, among other features, For example,
unfilled TDPE may provide improved impact strength, PP
having strengtheners (i.e., long glass fibers) may provide
improved structural properties, and unfilled PP with random
copolymers may provide improved remforcement qualitics.
10039]  The upper and lower decks 12, 14 may be molded
[rom different thermoplastics or polymer materials. For
example, the upper deck 12 may be molded from a first type
of thermoplastic or polymer material, while the lowerdeck 12
may be molded from a second type of thermoplastic or poly-
mer material. According 10 allemative embodiments, all or a
partion of the upper and lower decks 12, 14 may be con-
structed from materials other than plastic, such as wood and/
or metal, for example.

[0040] The illustrated pallet 10 is substantially square-
shaped. An example size of the pallet 10 is 48 inches by 48
inches, forexample. As readily appreciated by those skilled in
the art, the pallet 10 may also be formed with other rectan-
gula shapes, such as 40 inches by 48 inches, for example. The
pallet 10 may include rounded cornersfedges 30 along the
perimeter thereol. Rounded cornersiedges 30 help to reduce
andfor deflect damage during impact with the tines of a fork-
lift, as well as providing an improved aesihelic appearance.
[0041]  The illustrated pallet 10 includes a plurality of sup-
port blocks 18, 184 that are provided to join the upper and
lower decks 12, 14 1ogether as well as providing separation so
that the tines of a pallet juck can be inserted therebetween. Far
example, the illustrated pallet 10 includes nine support blocks
18, 18a that are located at the corners of the pallet, as well as
between the corners of the pallet along the outer edges of the
pallet. A support bloek 184 is also provided in a center of the
pallet 10 at the intersection ol cross members 26, 28 in the
lower deck 14,

10042)  Each support block 18, 18a 15 defined by an outer
sleeve 40 projecting downwardly from the upper deck 12 and
an inner sleeve 42 projecting upwardly from the lower deck
14, The outer and inner sleeves 40, 42 are molded with their
respective upper and lower decks 12, 14, The outer and inner
sleeves 40, 42 are sized so that they overlap one another when
joined together. The shapes of the outer and inner sleeves 40,
42 ure not limited to any particular shape. The outerand inner
sleeves 40, 42 may be square-shaped. triangular-shaped,

oval-shaped or cross-shaped, for example. The edges of the

outer sleeves 40 may be rounded,

(0043} The upper deck 12 includes a plurality of snap-pin
openings for receiving the snap-pins 16. Each outer sleeve 40
surrounds a respective snap-pin opening. The lower deck 14
includes a snap-pin receiving cavity 44 positioned within
cach inner sleeve 42, A plurality of radial ribs 43 extending
between the snap-pin receiving cavity 44 and the inner sleeve
41.

[0044]  An advantage ol the support blocks 18, 18a is that
the impact energy from contact with the tines of the forklili
can be dissipated among the following elements: the outer
sleeve 40, the tnner sleeve 42, the radial ribs 43 and the
cylindrical core defined by the snap-pin receiving cavity 44 in
the inner sleeve, The fork tines strike the outer sleeve 40 first,
which absarbs most of the impact energy. The impact energy
may then be transmitted W the inner sleeve 42, which also
absorbs some of the impact energy, More absorplion of the
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impact energy takes place at the radial ribs 43. The remaining,
impact energy reaches the snap-pin receiving cavity 44 for
dissipation.

[0045]  Each snap-pin 16 includes a heud 46, o body 48 ad
spaced apart tips 50, as best illustrated in FIG. 5. The head 46
is for engaging a snap-pin opening in the upper deck 12, The
head 46 of each snap-pin 16 may be shaped w nclude spaced
apart straight edges 49, as illustrated in FIG. 6. Each snap-pin
opening in the upper deck 12 is correspondingly shaped the
same. This helps (0 hold the snap-pins 16 in place. The snap-
pins 16 are typically inserted into the pallet 10 afier the upper
and lower decks 12, 14 have been joined wgether to form the
support blocks 18. 184,

[0046) The spaced apart tips 50 extend through the snap-
pinreceiving cavity 44 forengaging o backside 50 of the inner
sleeve, as hest illustrated in FIG. 7. The snap-pin receiving,
cavily 44 does not extend all the way from the op of the inner
sleeve 42 to the bottom of the lower deek 14, This is o allow
room for the tabs 50 on the snap-pin 16 1o clear and engage the
backside 60 o the inner slecve 42.

[0047]  Even though the upper and lower decks 12, 14 are
separated in FIGS, 3 and 4, the snap-pins 16 are positioned
accordingly for illustration purposes. As illustrated in FIG. 3,
the snap-pins 16 extend within and past the outer sleeves 44,
As illustrated in FIG. 4, the heads 46 of the snap-pins 16 are
raised above the inner sleeve 42 and the snap-pin receiving
cavilies 44 without the lower deck 14 i place. This allows
clearance for the head 46 of cach snap-pin 16 10 engage a
snap-pin opening in the upper deck 12, while the spaced apin
tips 50 extend through the snap-pin receving cavity 44 fur
engaging a backside 60 of the mner sleeve 42 assoctated
therewith.

[0048] The spaced apart tips 50 of each snap-pin 16 resil-
iently extend outwards from the body 48 alier having, passed
through the snap-pin receiving cavity 44 lor engaging the
backside 50 of the inner sleeve 42 associated therewith. The
spaced apart tips 50 of each snap-pin 16 may be angled to
facilitate insertion thereof through the snap-pin receiving
cavity 44. The spaced apart tips 50 of each snap-pin comprise
a respective lip 51 for engaging the backside of the nner

sleeve. The respective lips 51 are conligured 1o break off

based on an excessive separation foree applied between the
upper and lower decks 12, 14, The snap-pins 16 are also
tormed out of plastic. Alternatively, the snap-pins 16 may be
formed out any of the materials used 1o form the upper and

_ Jower decks 12, 14 as discussed in detail above.
[0049]  Another aspect is dirceted to improving the dimabil -~

ity of the paller. This is accomplished by inserting sleeved
reinforcing rods 80' into the upper anddor Iower molds of the
paller 10' for the respective upper and/or lower decks 12', 14",
As readily appreciated by those skilled in the an, the sleeved
reinforeing rods 80" are insert molded.

[0050]  As best illustrated by the exploded view of the pallet
10" in FIG, 8, four sleeved reinforcing rods 80° arc used in the
lower deck 14', and four sleeved reinforcing rods 80" are used
in the upper deck 12'. The actual number of sleeved reinfore-
ing rods 80" will vary depending on the size of the pallet 10¢
and its intended use, as well as on the actual number of
support blocks 18", 18¢', As noted above, the sleeved reinlore-
ing rods 80' may be in the lower deck 14" only, in the upper
deck 12" only, or in both the upper and lower decks. lor
illustration purposes, both the upper and lower decks 12', 14"
include sleeved reinforeing rods 80", The assembled pallet 10°
is illustrated in FIG. 9.
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[0051] Theupperdeck 12" includes channels 92 between its
top and bottom surfaces 94', 96', as illustrated in F1G. 10. The
upper surface of the sleeved reinforeing rod 80' is below the
top surface 94" of the upper deck 12', and is above the bottomm
surlace 96' of the upper deck 12", Each channel 92' extends
from a side edge 1o an opposing side edge of the upper deck
12",

[0052]  Similurly. the lower deck 14 includes channels 102!
between its top and bottom surfaces 104", 106", as illustrated
in FIG. 11, The upper surface of the sleeved reinforcing rod
80" 1¢ below the top surface 104" of the lower deck 14', and is
abave the bottom surface 106" of the Jower deck 14, Euch
channei 102" extends from a side edge 10 an opposing side
cdge of the lower deck 12'.

[0053]  The illustrated channels 92', 102" are positioned so
that they are on top or bottom ol the support blocks 18", 184",
The center support blocks 18a' may be wider than the other
support blocks 18'so that the two sleeved reinforcing rods 80°
in the channels Y2'1n the center portion of the upper deck 12!
and the two sleeved reinforeing rods 80" in the channels 102
in the center portion of the lower deck 14" can cach be sup-
ported by a support block yet still provide strength to the
upper and lower decks, Aliematively, all ofthe support blocks
18", 184" are the same size.

[005d]  Relerring now 1o FIG. 12, a sleeved reinforcing rod
80" comprises a reinforcing rod 82" having opposing ends and
side surfaces therebetween, anda sleeve 84' enclosing the side
surfaces ol the reinforcing rod. The ends of the reinforcing
rod 82" are exposed. The sleeved reinforcing rod 80" allows
relative movement between the sleeve 84' and the reinforcing
rod 82"

[0055] The remforcing rod 82 is made of mewrl, for
exarple, and the sleeve 84" is made of plastic, for example.
The metal may comprise steel. However, other types of met-
als may be used. Allernatively, the reinforeing rod 82" may
comprise non-metal materials, such as reinforced fiberglass,
for example.

[0056]  As the pallet 107 s flexed or as the metal contracts,
relative movement is needed between the reinforcing rod 82/
and the plastic sleeve 84", Consequently, the reinforcing rod
82'is simply not coated in plastic. Othenwise, the local plastic
around the reinforeing rod 82' can be over stressed, resulting
in cracks.

[0057]  The Nustrned reinforcing rod 82' has a rectangular
shape, and is hollow so that an opening extends between the
opposing ends thereol. In one embodiment, the sleeve 84' is
extruded over the reinforcing rod 82 10 form the sleeved
reinforeing rod 80'. The shape of the reinforcing rod 82 may
vary, and may even be filled in other embodiments, To assist
with the relative movement between the reinforeing rod 82!
and the sleeve 84, the reinforeing rod may comprise fhiorine-
containing polymers, Fluorine-containing polymers are also
known as Teflon®, and includes the following: polytetrafluo-
rocthylene (PTFE), perfluoroalkoxy (PFA) and fluorinated
ethylene proplene (FEP).

[0058)  Plastic pallet manufacturers typically add reinfore-
ing rods (o a pallet after the palletis formed, as is the case for
the prior art patents discussed in the background section. This
requires the pallet to be molded first, and then add the rein-
forcing rods, In sharp contrast, the sleeved reinforcing rods
80" are inserted into the pallet mold before the upper and
lower decks 12!, 14" are formed therein.

[0059]  The plastic of the sleeve 84" has a mehing point that
is slightly higher than the melting point of the plastic used to
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form the upper and lower decks 12", 14, As a result, the
outside surface of the sleeves 84' will partially melt or bond 10
the plastic of the upper and lower decks 12", 14' while sull
allowing movement of the reinforcing rods 82" therein, Alter-
natively. the melting point of the sleeve 64'is the same as the
melting poim ol the upper and lower decks 12', 14 but
cooling characteristics of the molten plastic during manufuc-
turing still resnlts 1 the outside surface of the sleeves 84°
partially melting or bonding 1o the plastic of the upper and
lower decks 12', 14" without melting down to the reinforcing
rods 82'.

[0060]  After the upper and lower decks 12', 14" have been
formed with the siceved reinforcing rods 80' therein, end caps
90" are used to enclose the ends of the reinforcing rods 82"
Alternatively, the ends of the sleeved reinfereing rods 80' may
be closed as a result of being formed. 1 a plastic pallet 10 is
to be recycled, the ends of the sleeve 84' are punctured or the
end caps 90" are removed so that the reinforcing rod 82' can he
remtoved therefrom lor use in another pallet,

[0061] ‘The upper and lower decks 12" 14" include addi-
tional holes 71°, 73" for exposing the sleeved reinforcing rods
80", This also allows the sleeves 84 to be punctured from the
side (o help in removing, the reinforcing rods 82" therefrom.

[0062] The illustrated pallet 10" further includes [riction
plugs 110"t prevent a load from sliding over the top surface
94' of the upper deck 12'. The friction plugs 110" are inserted
through corresponding openings in the upper deck 12" alier
the pallet 10" has been formed.

[0063]  Another aspeet is directed to a method for making o
pallet 10" as described above. Refernng now to the flow chart
illustrated in F1G. 13, the methed comprises [rom the start
(Block 120), forming at Block 122 a plurality of sleeved
reinforcing rods 80', with each sleeved reinforcing rod com-
prising a reinforcing rod 82" having opposing ends and side
surfaces therebetween, and a sleeve 84" enclosing the side
surfaces of the reinforcing rod. There is relative movement
between the sleeve 84" and the reinforeing rod 82',

[0064] The method further comprises providing respective
molds for the upper and lower decks 12', 14' at Block 124, and
positioning the sleeved reinforcing rods 80" in the respective
decks at Block 126. The upper and lower decks 12!, 14'
including their respective first and second joining members
40', 42" are formed at Block 128. The inner sleeves of the
second joining members 42" are positioned at Block 130 for
receiving the outer sleeves ol the fisst joining members 40 10
define the support blocks 18'. 184’ joining the upper and lower
decks 12', 14" The method ends ot Hock 132,

[0065]  Many modifications and other embodiments of the
invention will come to the mind of one skilled in the an having
the benefit of the teachings presented in the forepoing
descriptions and the associated drawings. Therelore. il is
understood that the invention is not to be limited 10 the spe-
cific embodiments disclosed, and that modifications and
embodiments are intended to be included as readily appreci-
ated by those skilled in the art.

That which is claimed:

1. A pallet comprising:

an upper deck:

a plurality of first joining members that project down-
wardly from said upper deck, each first joining member
including an outer sleeve,

a lower deck:
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a plurality of second joining members thal project
upwardly from said lower deck, each second joining
member including an inner sleeve;
at least one of said upper and lower decks ncluding a
plurality of channels between top and bottom surfaces
thereol, cach channel extending from a side edge to an
opposing side edge of said corresponding deck;
a plurality of sleeved reinforcing rods in the plurality of
channels, cach sleeved reinforeing rod comprising
arcinforeing rod having opposing ends and side surlaces
therebetween and

a sleeve enclosing the side surfaces of said reinforcing,
rod, with there being relative movement between said
sleeve and said reinforcing rod: and

the inner sleeves ol said plurality of second joining mem-
bers receiving the outer sleeves of said plurality of first
joining members to define a plurality of support blocks
joining said upper and lower decks.

2. The pallet according to claim 1, wherein the plurality of

channels is in both of said upper and lower decks.

3. The pallet according to claim 2, wherein said sleeved
reinforcing rods in said upper deck are orthogonal to said
sleeved reinforcing rods in said lower deck.

4. The pallet secording to claim 1. wherein all of said
sleeved reinforcing rods in said corresponding deck are co-
planar and parallel to one another.

5. The pallet according 1o claim 1. wherein each reinfore-
ing rod is hollow so that an opening extends between the
opposing open ends thereo!.

6. The pallet according to claim 5, further comprising a
plurality of end caps insered into the apen ends of said
plurality of sleeved reinforcing rods.

7. The pallet according to claim 1, wherein each reinfore-
ing rod has a rectangular shape,

8. The pullet according to claim 1, wherein the at least one
ol said upper and lower decks including the plurality of chan-
nels comprises a material having a first melling point: and
wherein each sleeve comprises a material having a second
melting point higher than the first melting point.

9. The pallet accarding to claim 1, wherein each reinfore-
ing rod comprises uorine-containing polymers,

10. The paller according to claim 1, wherein said upper
deck includes a plurality of snap-pin openings, with each
outer sleeve projecting downwardly from said upper deck
surcounding A respective snap-pin opening; wherein each sec-
ond joining member projecting upwardly [rom said lower
deck including a shap-pin recciving cavity positioned therein;
and further comprising @ plurality of snap-pins inserted into
the plurality of snap-in openings in said upper deck, with each
snap-pin extending through the snap-pin recciving cavity for
engaging o buckside of the inner sleeve associated therewith,

11. The pallet according to claim 10, wherein each snap-
pin comprises o head at one end thereof for engaging a snap-
pin opening, and spaced apart tips al an opposite end thereol
for extending through the snap-pin receiving cavity for
engaging i backside of the inner sleeve associated therewith,

12. The pallet according to claim 11, wherein the spaced
apart tips resiliently extend outwards Irom the snap-pin
receiving cavity after having passed therethrough.

13. The pallet according to claim 12, wherein the spaced
apart tips of each snap-pin are angled 1o laciliwle insertion
thereof through the snap-pin receiving cavity.

14. The pallet according to claim 11, wherein the spaced
apart tips of each snap-pin comprise a respective lip for
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engaging the backside of the inner sleeve; and wherein the
respective lips of each snup-pin are conligured to break off’
hased on a separation force applied between said upper and
lower decks.

15. The pallet according to claim 1, whercin said upper and
lower decks, said plurality of first and second joining mem-
bers, and said sleeves comprise plastic.

16. A plastic pallet comprising:

an upper deck comprising plastic having a first melting
point;

a plurality of first joining members that project down-
wardly from said upper deck, cach first joimng member
including an vuter sleeve;

a lower deck compnsing plastic having the first melling
point;

a plorality of sccond joining members that project
upwardly from said lower deck, each secand joining
member including an inner sleeve:

at least one of said upper and lower decks including a
plurality of channels between top and bottom surfaces
thereof?

a plurality of sleeved reinforcing rods in the plurality of

channels, each sleeved reinforeing rod comprising,

arcinforcing rod having opposing ends and side surfaces
therebetween, and

a sieeve enclosing the side surfaces of said reinforcing
rod, with there being relative movement between said
sleeve and said reinforcing rod, said sleeve compris-
ing plastic having a second melting point higher than
the first melting point; and

the inner sleeves of said plurality of second joining mem-

bers receiving the outer sleeves of suid plurality of first
joining members 1o define a plurality of support blocks
joining said upper and lower decks.

17. The plastic pallet according to claim 16, wherein the
plurality of channels is in both of said upper and lower decks.

18. The plastic pallet according to ¢laim 17, wherein said
sleeved reinforcing rods in said upper deck are orthogonal t
seid sleeved reinforcing rods in said lower deck.

19, The pallet according to claim 16, wherein each rein-
forcing rod is nollow so that an opening extends between the
opposing open ends thercol.

20. ‘The plastic pallet according to claim 19, further com-

prising a plurality of end caps inserted into the open ends of

said plurality of sleeved reinforcing rods,

21. The plastic pallet according to claim 16, wherein cach
reinforeing rod has a rectangular shape

22. The plastic pallet according Lo ¢’aim 16, wheremn eich
reinforcing rod comprises fluorine-containing polymers.

23. The plastic pallet according to claim 16, wherein suid
upper deck includes a plurelity of snap-pin openings. with
ecach ouler sleeve projecting downwardly Trom said upper
deck surrounding a respective snap-pin opeaing: wherein
cach second joining member projecting upwardly from said
lower deck including a snap-pin receiving cavily positioned
therein; and further comprising a plurality of snap-pins
inserted into the plorality of snap-in openings in said upper
deck, with each snap-pin extending through the snap-pin
receiving cavity for engaging a backside of the inner sleeve
associated therewith.

24, The plastic pallet according to claim 23, wherein cacly
snap-pin comprises o head at one end thereo! for engaging a
snap-pin opening, and spaced apan tips at an opposite end
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thereol for extending through the snap-pin receiving cavily
for engaging a backside of the inner sleeve nssociated there-
with.

25. A method for making o pallet comprising an upper
deck: a plurality ol first joining members that project down-
wardly from the upper deck, cuch first joining member
including an outer sleeve, a lower deck; a plurality of second
joining members that project upwardly from the lower deck,
cach second joining member including an inner sleeve, at
least one of the upperand lower decks including a plurality of
chianaels between top and botom surfaces thereof, the
method comprising:

forming a plurality ol sleeved reinforcing rods, cach

sleeved reinforcing rod compnsing # reinforcing rod
having opposing ends and side surfaces therebetween,
and a sleeve enclosing the side surfaces ol the reinfore-
ing rod, with there being relative movement between the
sleeve and the reinforcing red,

providing respective molds for the upper and lower decks;

positioning the plurality of sleeved reinforcing rods in at

least one of the deck molds correspanding to the at least
one upper and lower deck including the plurality of
channels;

forming the upper and lower decks including their respec-

tive first and sceond joining members: and

posttioning, the inner sleeves of the plurality of second

joining members for receiving the outer sleeves of the
plurality of first joining members 1o define a plurality of
support blacks joining the upper and lower decks,

26. The method according fo claim 25, wherein the plural-
itv of channels is in both of the upper and lower decks so that
the plurality of sleeved reinforeing rods are positioned in both
of the upper and lower deck molds.
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27. The method according to claim 26, wherein the sleeved
reinforeing rods in the upper deck are orthogonal to the
sleeved reinforcing rods in the lower deck.

28. The method according to claim 25. wherein cach rein-
forcing rod is hollow so that an opening exiends between the
upposing open ends thereol, and urther comprising inserting.
a plurality of end caps imo the open ends of the plurality of
sleeved reinforzing rods.

29. The method according 10 claim 25, wherein forming
cach sleeved reinforeing rod comprises extruding the sleeve
over the reinforcing rod.

30. The method according to claim 25, wherein the at least
one of the upper and lower decks including the plurality of
channels comprises a material having a [irst melting point:
and wherein each sleeve comprises a material having asecond
melting point higher than the first melting point.

31. The method according 1o claim 25, wherein eacl: rein-
forcing rod comprises fluorine-containing polymers.

32. The method according to claim 25, wherein the upper
deck includes a plurality of snap-pin openings, with euch
outer sleeve projecting downwardly from the upper deck
surrounding a respective snap-pin opening; wherein each sec-
ond joining member projecting upwardly from the lower deck
including a snap-pin receiving cavity positioned therein: and
further comprising inserting a plurality ol snap-pins it the
plurality of snap-in openings in the upper deck, with each
snap-pin extending through the snap-pin receiving cavity for
engaging a backside of the inner sleeve associated therewith,

33. The method according lo claim 25, wherein the upper
and lower decks, the plurality of first and second joining
members, and the slecves comprise plastic.

# ® ® % @8
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ABSTRACT

Pallet for the movement of goods with several individual
parts, which are conneeted 1o each other: A Jomding part 6
comprises a planar slab and the goods to be tansported are
placed ona loading surface 26 ol the loading part. Undemcath
the loading part are arranged o reinforcement section §, a
frame center section 3 and a frame floor section 4. A Jame
protection coating ol the individual pans of the pallet effects
fire resistance in the event of a fire.
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TRANSPORT PALLET

FIELD OF THE INVENTION

[0001]  The present invention relates generally toa pallet for
the movement ol goods.

BACKGROUND OF THE INVENTION

[0002]) For the transport of goods, transport pallets, espe-
cially Buro pallets, are well-known, which are traditionally
made of wood. Furthermore, pallets manulactured from plos-
ne are also common, which, in addition to having a low
weight, have better resistance 1o aging and are better to clean
n comparison to wood. Many well-known pallets, however,
have a relatively low torsional rigidity. They therefore cannot
be readily subjected to asymmetric heavy loads. This reduces
the scope of application.

10003]  Furthermore, the problem arises in the case of plas-
tic pallets that the plastic is Dammable such that, in the event
of a fire, toxic gases can develop. This, too, leads o a funda-
mentally undesirable restrictionon the pallet’s scope ofappli-
cation,

[DO04]  ‘The object of the present invention 1s to creale a
pallet whose scope of application is increased.

SUMMARY OF THE INVENTION

[0005]  The pallet described here has an upper section and a
{rame section, wherein the upper section has a loading part
with loading surfuce and g reinforcement section that have a
material-fit connection to each other, The frame section com-
prises a frame center section and a frame loor section, which
likewise have o material-fit connection to one another, Fur-
thermore, the frame center seetion corresponds to the size of
the loading surface and, at least ot its comers, has spacers
which point toward the upper seetion and via which the frame
cenler section 1s connected o the upper section. At their end
fnces, the spacers have elevations which are inwardly ollsetin
steps. For accommodating these clevations, the reinforee-
ment section has recesses at its lower surface. The frame
center section likewise has a material-fit connection 1o the
reinforcement section in the area of the end-face spacers,
Alternatively or additionally, the aforementioned connection
can be in the area of the elevations. The pallet in accordance
with the invention is substantially lorsionally stifTer than
well-known pallets, because the upper section and the frame
section reinforcing it are much better connected to one
another. This increases its scope uf application such that it is
motre economically applicable.

10066] The loading part, the reinforcement section, the
[rame center section and the {rune fluor section are preferably
made from plastic, especially an elastomer plastic, with a
matenal such as polypropylene or polycthylene suitable lor
use, Parts made from such a plastic lend themselves readily to
materipl-fit connections. The aforementioned connections
between the parts are of a material-fit type effected by a
welding method, with hot-plate welding especially suitable.
Tot-plate welding is one of those heating element welding,
ntethods in which heating elements heat the contact area to be
welded until the material in the areas concemed sofiens, and
then the hewting elements are removed from the heated area,
The components to be welled are then positioned agginst
cach other and aligned with each other under compressive
force. Materia] in the area to be welded deforms (uidly and,
in flowing, creates the material connection. Preferably, heat-
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ing is performed not as far as the melting peint of the plastic,
but only to above the softening point.

[0007]  For the purpose of supporting the welding process,
at least a first welding rib is molded on to the spacers at the end
face. said rib pointing toward the reinforcement section and
serving as welding materinl during welding of the frame
center section to the reinforcement scetion. The first welding
rib of the spacer is advantageously closely molded on at a
peripheral vutside edge ol the spacer and points npwand und
wway from (he frame center section. The rigidity of the con-
nection is increased hy the outer welding rib.

[0008] [Further, at least a second welding rib 1s molded on
advantageously at the end face of the elevations, said rib
pointing toward the reinforcement section and serving as
welding material during welding of the Trame cemter section
and the reinforcement section. The first and second welding
ribs both have the same alignment, which is parallel to the
loading surface. Thus, the welding planes defined by the first
and second welding ribs are accordingly parallel 10 the load-
ing surface. The sceond welding rib is thereby arranged closer
to the loading surface than the first welding nb. Due to this
vertical offset, correspondingly offset welding regions are
produced, which, through their dilferent positioning, serve 1o
improve retention of the elevations in the recesses, Purther-
more, the lateral gap between the elevation and the recess is
advantageously dimensioned. such that a part of the malerial
of the sccond welding rib flows into this area in order to yield
4 weld at a side thal is ol the end face ol the elevation,
[0009] Ina development in the ares ol the recesses at the
reinforcement section, atJeast a third welding rib for welding
the frame center section to the reinforcement section is pro-
vided . Advantageously, this third welding rib is multipar,
These third welding ribs are cither formed as o rib-lke eleva-
tions, or alternatively as incremental elevanions. These thind
welding, ribs are formed such that, during uniting of the remn-
forcement section and the frame center section, they press
against the softencd material of the second welding rib, and so
flow of the material around the wekling ribs is made possible.
A good welded joint can be achieved by this flow around the
third welding ribs. Advantageously, the material of the recess,
100, and thus the third welding rib 15 heated, with the material
able to connect well to the material of the second welding nib
and the elevations. A corresponding welding process is pro-
vided for welding of the first welding rib 1 the reinforcement
section, as well for the other aforementioned material-(it con-
nections.

[0010] The londing pant has advantageously an essentially
flat surface at the upper surface and has especially 1he shape
of a flat slab, such that the loading part can be cut out from an
extruded flat slab. Since the material becomes thermoplastic
during the extrusion process, clearly better values for strength
are attainable than is the case for an injection molded nunerial
under given comparable material thicknesses. Thus, the loud-
ing surlice, which corresponds (o the surface of the loading
part, has poad mechanical properties, such that it is not dam-
aged by transport goods that are placed on the loading sur-
face.

[0011] The reinforcement section is arranged undemneath
the loading part. 1 is essentially tub-shaped, with the open
side of the b limited by the loading part, The depth ol the
tub, thal is, the distance in the vertical direction, s o few
centimeters and the tob floor forms a pline that is parallel 1o
the loading part. At the reinforcement section in the area ol the
b floor, a plurality of rib-like elevations are molded on,



US 2008/0141912 Al

which point toward the loading part and are in contact with it.
Furthermore, the recesses at an area of the wb floor are
molded on such that the vertical ends of the recesses are in
contael with the loading, part.

[0012]  Inthis regard, the reinforcement section is prefer-
ably designed such that it is manufacturable in a thermoform-
ing process. In the thermoforming process, starting, from a
plastic slab, the three-dimensional structure is ereated, which
substantially elfects the stability ol the upper section.
[0013]  Preferably, the reinforcement section has a material-
fit connection at the aforementioned contact areas with the
loading part. By means ol reinforcement section ribs, can-
nections from the loading part to the reinforeement section at
a plurilily ol points vr sress are produced, which provides a
three-dimensional structure, which effects high strength for
the upper section of the pallet. The reinforcement section nhs,
whichare located between two recesses, are aligned such that
they point in the longitudinal direction from one recess to the
next.

[0014]  The upper section preferably has a plurality of
handle epenings. Fxpediently, the connection from the load-
ing part to the remnforcement section in the area of the handle
openings is a material-fit connection, So that workers do not
hurt their honds when handling the pallet, it is advantageous
1t the handle openings arranged in the upper scetion are
rovnded.

[0015] At the pallet. preferably an outwardly sealed tran-
sponder cavity is provided tor accommodating a transponder
m the area of the spacers. Furthermore, at an exterior surface
of the transponder cavity, the wall thickness of the pallet is at
least locally reduced. The transponder cavity is outwardly
sealed in order that no harmful environmental influences,
such as damp, may penetrate and damage the electronics of
the transponder. Further, at an exterior side of the transponder
cavity is provided an arca of smaller wall thickness, which
advanrageously corresponds to the lawer surface ol the pallel,
such that, forexample, the material there can be removed with
a knife inorder that s opening may be created throngh which
the transpander can he replaced. A replacement of this kind
may be necessary if, due 1o technical changes, for example,
new transponders or altered specifications, a transponder,
which was already inserted into the transponder cavity during
production ol the pallet, can no longer be used. If a transpon-
der is reploced via the window 1n the frame Hoor seetion, the
transponder cavily con be sealed by a plastic molding com-
pound inorderthat the replaced transponder may be protected
from environmental influences,

[0016]  Preferably, the reinforcement section in the aren of
its side wall has an impnet reinforeement, ureas ol which at
least are tormed so as to be corrugated or ribbed, The impact
reinforcement advantageously leads, starting from the foor
surface of the tub-shaped form of the reinforcement section,
upwardly to as far as the edges of the reinforcement section
that are in contact with the louding part. The corrugations lie
in o plane that is parallel to the loading surface, The shape of
(he impaet reinforcement ensures that the impact strength is
increased, o Liel which is essential if the pullet experienees
Jerky lateral loads, for example, during transport or when
prabbed by the tines of a fork-lift truck or a lifting truck.
[(0017]  Furthennore, handle recesses are provided advanta-
geonsly al the reindbreement section, These are expediently
arrinped a1 the reoforcement section in the area of the trans-
port openings, such that they are arranged at a slight distance
from the side wall at which the impact reinforcement is
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molded on, The handle recesses comprise an indentation,
which is at least as wide as a human hand.

[0018] Preferably, the reinforcement section has an anti-
slipping rim that projects over the upper surface ofthe loading
part and serves to limit slipping of goods present on the
loading surface. The bulk of the reinforcement section is
undemneath the loading, part in the vertical direction. How-
ever, suine bar-like areas of the reinforcement section preler-
ably are molded on such that they terminate ahove the loading,
part at the sides. Thus, for example, an intermupted har which
has a uniform height of, lor example, | ¢m, can be created at
the outside edge of the loading surlace. Goads might slip on
the loading area due 1o transport forees, but this slippage is
limited by the anti-slipping rim. Advantageous in this repard
is that the anti-slipping rim is eusily producible. does not
require a separate part and also lends itsell o better stacking
of several pallets. [Uis advantageous that de anti-shipping rim
is formed as a component of the reinforcement section, since
as such it is more readily and economically producible, a lact
which would not be obtained if it were a component of the
loading part, which is preferably manufactored by extrusion
[0019]  For the purpose ol casy stacking of several pallers
one above the other, corresponding anti-slipping rim recipi-
ents are molded on at the frume Noor section, in which e
anti-slipping rim of a further pullet may be accommodined.
This offers advantages in the stacking of several pallets since

alignment and immohilization of pallets lying ane on top ol

the other is achieved.

[0020] The pallet has preferably four bar-like carriers in
which stiffening profiles are arranged. These carriers (orm the
framework of the frame section. The frame section has pref-
erably four large-arca rectangular floor break-throughs. In the
bar-like arcas, which limit the floor break-throughs, stiflening
profiles ean preferably be arranged. These recipient areas lor
the stiffening profiles are located in the arca of the contact
surfuce of the Irame center section and [rame floor section.
[0021] These stiffening profiles can be rectangular or
square hollow seetions made from a metal, especally steel,
and serve to increase the torsional rigidity of the pallet, A
plastic pmfile resistont to bending is olso concevable.
[0022]  Advantageously, the stiffeniryg profiles are provided
in the frame of the frame section described by the external
form of the pallet, with one prolile provided per edge. A
further prolile can be provided in one of the edges of the
central crosspiece of the frame section, as o result of which
therefore four or five stffening profiles result, The stiffening
profiles can be econamically inserted as individual parts into
the frame sections independently of each other. They can,
however, also be welded 10 one another, which further
increases the rigidity.

[0023]  The pallet has in an advantageous embodiment o
coating of flame-retarding matenial, which is applied at least
on areas of the surface of the loading part, the reinforcement
section, the frame center section and/or the frame Moor see-
tion. Pallets, especially plastic pallets, whose plastic material
contuins o (ame-retarding additive, are well-known, How-
ever, incorporstion ol the Hume-retarding material into the
plastic causes the disadvantage that physical propenties such
as hardness and breaking strength ae adversely affecied.
Thus it is advantageous, in contravention 10 convention, lor
the flame protection to be applied via a coating,

[0024]  The pallet has, as described, a plurality of plastic
parts, which have in tum a plurality of ribs. The result 15 a
large overall surface, which can be coated accordingly.
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Advantageously, especially those surfaces will be provided
witl the coating which are exposed 1o little or no mechanical
load. The coating can be applied both to the individual pans
belore welding and to the finished pallet afier welding. The
coating works on one hand as o direct protection for the
conted plastic material since the material cannot be so easily
reached by the fire. On the ather, there is an advantage in the
fact that, in this manner, the lame-retarding material inhibits
the fire overall in the vicinity of the fire, This means that, if,
{orexample, one part of a warehouse with the pallets is on fire,
the Hame-retarding material causes the fire to be generally
whibited, such that it spreads more slowly and is casicr to
extinguish. This also applies il interior surfaces are coated, by
which is meant the surfaces between the loading part and
reinforcement section and between frame center section and
the frame lower section, Thus, the pallet is highly suitable in
fire-risk areas or lor transporting readily flammable materi-
als.

[0025]  Further, a  fame-retarding  material - can,  for
example, be incorporated as a kind of foam, at least in an
outwardly sealed space between the loading part and the
reinforeement section and between the frame center section
and the frame (loor section. The aforementioned enclosed
space can he hetween the loading part and the reinforcement
section or between the frame center section and the frame
oo seetion. A material with lame-relarding characteristics
can be incorporated into both areas before the individual parts
ol the pullet are welded. 11 the pallet is mn a fire, the plastic
material of the pallet melts or burns and the Rame-retarding
material is released w thus limit burning of the pallet and the
fire overall.

[0026]  Coatings containing urethane are especially suilable
as material for coating the surfices ol the pallet, Also, o fvam
that contains urethane can be incorporated into an outwardly
sealed area of the pallet. Furthermore, the flame protection
can also be achieved by means of inorganic flame protection
agents, halogenated flame protection agents, such as those
based on chromium or bromine, or organophosphorous
apents or by means of nitrogen compounds.

[0027] The following drawings show the preferable
embodiment, without limiting the ioventive idea expressed in
the claims. These and other objects, advantages, purposes and
features of the present invention will hecome apparent upon
review of the following specification in conjunction with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]  FIG. 1 is a three-dimensional view of the pallet in
the position oFnormal use, wherein the Toading seelace points
npward,

[0029]  FIG. 2 is a corresponding three-dimensional lower
view ol the pallet.

[0030]  FIG. 3 is a partly exploded view of the pallet, in
which the reinforcement piece and loading part are not
exploded woward cach other,

[0031] FIG. 4 is a rotated view of the exploded view in
aceordance with FIG, 3,

100321 FIG, 515 aplan view ol a quarter ol the frame center
section, with the lower right comer shown,

[D033]  FIG. 6 is a cross-sectionzl view on the line D-D of
F1G, 5 through one of the clevations Y,

[0034]  FIG. 7 15 a detailed view of FIG. 6 with the repre-
sentation of the second welding ribs.
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[0035]  FIG. 8 isadetailed view of F1G. 6 of the welding ribs
for welding of lrame center section to the frame loor part,
[0036]  FIG. 9 is a detailed view of the FIG. 6 of the firsi
welding ribs,

[0037]  FIG. 10 is @ cross-sectional view on the line B-12 of
FIG. 5,

[038]  FIG. 11 is a cross-sectional view on the line A=A of
FI(i. 5,

[0039]  FIG. 12 15 a cross-sectional view on the hine 3-13 of
IG5,

[0040]  FIG. 13 15 a cross-scetional view on the line C-C of
KI5,
[0041]  FIG. 14 is adetailed view of FIG, 13 ol the welding

ribs for welding the frame center seetion 1o the frame Noor
section,

[0042] FIG. 15 is a plan view of a quarter of the lrame
center section, with the lower right corner shown,

[0043] FIG. 16 is a cross-sectional view on the line -1 af

FIG. 15,

[0044]  FIG. 17 is a detailed view ol F1G. 16,

[0045]  FIG. 18 is a cross-sectional view on the line B-13 of
FIG. 15,

[0046] FIG. 19 isa detailed view of detail G of FIG. 20, and
[0047]  FIG. 20 s a cross-sectional view on the hne -1 of
FIG. 15,

DETAILED DESCRIPTION OF THE DRAWINGS

[0048] FIG. 1 is a three-dimensional view ol a pallet i
accordance with the invention 1, whosc loading surface 26
points upward. In the following, it is this definition of the
direction which is referred to. The loading surlace 26 15 an
area ol the loading part 6, which, together with the reinforee-
ment section 5, forms the upper section 2 ol the pallet 1.
Undemeath the upper section 2 is arranged the frame section
40, which comprises the [rame center section 3 and the [rame
floor section 4. The frame section 40 has a rectangular basic
structure, which corresponds roughly in size 1o the loading
surface 26, and in this basic structure are provided four wide,
window-like break-throughs, such that the frame section 40
has essentially fourexternal struts and acentral crosspiece 42,
as evident in FIG. 2, Undernesth the frame center seetion 3 is
the [rame Noor section 4, which 15 connected 10 the frmne
center section 3 and has a platforn for the surface. Stilffening,
profiles 7a, 70 are accommodated in the area between lrame
center section 3 and frame floor section 4,

[0049]  Upper section 2 has four handle openings 28, whicl
are long enough and wide enongh for a worker to put in a hand
o comfortably lift the unloaded pallet. The alignment of the
handle openings 28 in their length corresponds to the long-
tudinal dircetion of the rectangular pallet 1. The handle open-
ings are arranged at the edge of the upper section 2,

[0050]  As is evident from FIG. 3, the upper section 2 s of
uniform thickness, which is created by the distonce from the
loading part 6 to o parallel arranped base surface of the rei-
forcement section 5. At the sides of this base surface are
pravided essentially perpendicularly arranged edges, which
point wward the loading part 6 and are connected 1o this,
Viewed in this way, the reinforcement section 5 has o tub-
shaped basic structure, with the open side ol the b limited by
the Joading pant 6. Al the outer peripheral contact e
between reinloreement sechion 3 and the loading part 6 are
provided areas upon which the loading part 6 onthe reinfbinee-
ment section 5 rests. In other words, the contact surface here
is horizontally aligned such that gravity lorces from goads
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prasent on the loading part 6 are transmitted direct via com-
pressive forces 1o reinforcement section 5. These areas are
arranged at the carners of the pallet and at the center of their
sides, On arcas located between them are arranged anti-slip-
ping rims 25, which are o component of the reinforcement
section §, arranged such that they terminate above the loading,
area 26. The contact surface hetween the reinforcement sec-
tion 5 and the Inading part 6 has a vertical alignment there.
The loading surface 26 15 limited a1 each of its sides by two
anti-slipping rims 25,

[0051]  InFIG. 3, itis clear that the reinforcement section 5
comptises a plurality of reinforcement section ribs 41, which,
starting from the base surface of the reinforcement section 5,
pointtoward 1o the Josding part 6, huve s longitudinal exten-
ston and are in comact with the loading part 6. At the contact
areas between the loading part 6 and the reinforcement sec-
ton 5 is provided o matenal-fit connection, a fact which
means that the material of both parts is welded in these areas,
Through the welds, the loading part 6 and the reinforeement
section S enclose an area, which is designed to be dampproof.
[0052]  The view of the lower side of the pallet in FIG. 2
clearly shows the ceniral crosspicce 42 of the [rame section
40, 1t extends centrally in the [rume, which is spanned by the
four comers of the pallet 1. The central crsspicce 42 as well
as the lower arca of the frame section 40 are formed from the
frame center section 3 and the frame floor section 4. As I'IG.
3 shows, inareas between the frame floor section 4 and the
Irame center section of 3 are arranged two stillening proliles
7a and three stillening profiles 76, with two each ol the

Cprofiles Ta and 78 in the outside edges of the framework and

a profile 76 in an axis of the ceniral crosspicce 42. The
stillening, profiles 7« and 76 are manufectured [rom a rectan-
gular steel section. At the lower side at the frame center
section 3 are provided center section profile recipients 43,

i whichare U-shaped. As shown in FIGS. 10, 11 and 12, center

section prolile recipients 43 are roughly the width of the
stilfening profiles 7a or Th and hall their height, Buch of the
stiffening profiles 7a and 7h bs [itted into the profile recipient
43 such that approximately half of the height pmjects above
the centersection profile recipient 43 and is accommodated in
a profile recipient 45--see U1G, 18—of the frame floor sec-
tiond. Vurthermore, for the purpose of lateral guidance of the
stiltening profiles Ta, 74, ribs 46 arc molded on at the frame
center section ribs 44 and at the Jrame floor seetion, said ribs
46 hmiting the lateral mobility of the profiles, Since the ribs
44 deform flexibly when the stiffening profiles 7a and 76 are
joined to the frame center and floor sections, the stiffening,
profiles are accommodated without any play and so can easily
accommodalte twisting of the pallet and thus support the rigid-
ity of the pallet. Additionally, the frame center and floor
sections are aligned relative to ezch other via the stiffening
profiles Ta and 75 during joining in the production process.

10053] At the frame center section 3 are molded on nine
spacers 27, which contact its four corners, four centers of its
vutside edges and the center of 1ts surface. As evident [rom
IF1G. 4 or FIG. 6, provided at the spacers 27 are elevations 9,
which are present at an end face of the spacers and are
inwardly offset stepwise. Both the spacers 27 and the eleva-
tions 9 are essentially reetangular, with the length and width
ol the elevations 9 smaller than those of the spacers 27, FIG,
6 shuows that the elevition 9 has o nmesned pyramid exten-
sion Reinforcement piece § has corresponding recesses 8, in
which the elevations 9 are accommodated. Here, the trun-
cated pyramid shape [acilitates joining of the frame center
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section to the reinforcement section in the manufacluring
process, since both paris position themselves relative to cach
other via the diagonal edge.

[0054] FIG. 4 or 6 shows how first welding ribs 31 are
molded on at the spacer 27, and second welding, ribs 32 are
molded on at the end of the elevation 9. Both, the first and
second welding ribs, are each molded on at the end-fuce
outside edges of the spacer 27 and the elevations 9. During,
welding of frane center section 3 w the upper section 2, the
ribs 31 and 32 are heated (o the sollening point, ten the two
parts are joined ta cach other. During joining, mechanical
pressure is exerted on the first and second welding ribs 31 and
32, such that these ribs deform fluidly, such that this Oow
creates a material-fit connection between the two parts. This
process is supported by third welding ribs 33, which are
shown in FICG. 3. The third welding ribs 33 arc at the base ol
the recesses 8 and make contact with the sccond welding ribs
32 during joining, Since the third welding ribs 33, unlike the
second welding ribs 32, are not formed continually around the
periphery, but project from area to area, the material of the
second welding ribs 32 can ow around the third welding ribs
33 during joining, whereby the strength of the welded joint
can be improved.

[0055]
the frame center section 3, which shows only one ol the four
windows of the frame center section 3. In the lower right
corner of FIG, 5 is shown a plan view 5 of the spucer 27,
which, in cross-sections along lines -1, in aceordance witl
FIG. 6, und C-C, in accordance with FI1G. 5, is shown in detail
in both side views.

[0056] FIGS. 7 and 9 show the shape ol the welding ribs 32
and 31 in details G and I At those arcas where the ribs at the
elevation 9 or the spacer 27 are molded on s provided one
each of a material accumulation 48, which has a lamger wall
thickness than the corresponding welding rib 31 and 32, Inthe
welding method, temperature control ensures that primarily
the material of the welding ribs is soflened, Since, in the arca
of the material accumulation 48, the heat supplied is insulli-
cient to soften the material, during welding, this area, und thus
also elevations 9 and the spacers 27, remain undeformed as
faras possible and material softening 1. limited to the welding
ribs.

[0057]  InFIG. 8. a fourth welding rib 49 of the frame center
section 3 is shown, which serves Tor welding 1o the frame
Hoor section 4. Peripheral founth welding ribs 49 are each
arranged around one of the window-like break - throughs. such
that the frame center section 3 and the frame loor section 4 al
these welding seams can be connected to cach other continu-
ously and thus to be impermeable to damp.

[0058] FIGS. 11 and 12 show the cross-sections along lines
A-A and B-B of FIG. § with a part ol the lrame of the frame
section 40, the center section profile recipients 43 and corre-
sponding ribs 44, which serve the purpose of guidance of'the
ribs shown, FIG. 13 shows a section through the frame center
section 3, whose detail H in F1G. 14 shows a fourth welding
rib 50. This is arranged peripherally ul the ontside edge ol the
frame center section 3 amd makes [oradampproolweld (o the
frame (loor section 4 in this area,

[0059]  FIG. 15 shows a plan view of the lower right quarter
ol the frume floor seclion 4, and the section in sccordinee
with FIG. 16 with the detail K in accordinee with FIG. 17

shows a groove 47, which is molded on at the lower surface off

the frame floor section 4. This groove 47 is rectangular, as
shown in FI1G. 3, and forms an area in which the wall thick-

FIG, 5 shows a plan view ol the lower right corner of
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ness of the frame floor section 4 is reduced. This groove 47
thus delimits in other words a window 10, behind which
extends toward the spacer 27 an inner space as ransponder
zavity 11, which is suitable for accommodating a transpon-
der. Belure the Trame center seetion 3 s welded (o the lloor
section 4, o transponder is inserted into this transponder cav-
ity 11, said ransponder being then enclosed by welding so as
10 be dampprool. Only when, for example, a cut is made with
a knife along the groove 47, is the window 10 opened. such
that access 1o the inserted transponder is made possible. In
this way. the transponder can be removed and replaced, for
exumple. Then, plastie, such us a plastic touming compound,
cun be used (o seal the window again in order that harmful
environmental influences may be kept at bay from the tran-
sponder. At each of the spacers 27, which lie at the comers of
the pallet, is provided a transponder cavity,

1. A pallet for the movement of goods, comprising:

an upper section having a loading part with a lnading
surface and a reinforcement section, wherein the loading
surface and the reinforcement section have a material-fit
connection 1o each other;

a frame scetion comprising a frame center section and a
frame floor seetion, whercinthe frame center seetionand
the frame tloor section are connected 1o each other:

wherein the frame center section corresponds Lo the size ol
the loading surlace and. at least al its corners, has spac-
ers, which point to the upper section and have a material-
fit connection via the frame section to the upper section,
wherein the spacers have end-fuce elevations inwardly
oflset stepwise, and the reinforcement section has, at its
lower surface, recesses for sccommodating the eleva-

wherein the frame center section has a material-fit connec-
tion to the reinforcement section in the arca of at least
one ol the spacers and the end-face elevations.

2. The pallet in accordance with claim 1, wherein the
louding purt, the reinloreement section, the Irame cenler see-
tion and the frame fleor section are formed from plastic,

3. The pallet in accordance with claim 2, wherein ot least a
first welding rib 13 molded 1o the end fuces of the spacers,
wherein the at least one welding rib points toward the rein-
forcement section and serves as welding material during,
welding of the frame center section to the reinforcement
section.

4. The pallet in accordance with claim 2, wherein at least a
second welding rib is molded to the end faces of the eleva-
tions, wherein the at least one welding rib points toward the
reinfovcement section and serves as welding material during
welding of the frame center section 10 the reinforcement
sechion,

5. The pallet in accordance with claim 4, wherein at least a
ird welding rib is provided at the reinforcement section in
theareaof the recesses for welding the frame center section to
the remforcement section,

6. The pallet in accondance with clain 5, wherein the third
welding rib is comprised of multiple parts.

T The pullet in accordance with claim 2, wherein the
reinforeement section is adapted 1o be produced in a therma-
forming process.

8 The pallet in accordance with elaim 2, wherein the upper
surface of the loading part is planar.

9. The pallet in accordance with claim 2, wherein the
remforcement section is tub-shaped and includes a b floor,
wherein the open side of the reinforcement section is limited
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by the loading part, wherein, in the area of the b tloor, a
plurality of rib-like elevations is formed, said plurality of
rib-like elevations being in contact with the loading par.

10, The pallet in accordance with claim 1, wherein the
upper section has a plurality of handle openings.

11. The pallet in accordance with claim 10, wherein the
loading part and the reinforcement section have a material-fit
connection in the area of the handle openings.

12. The pallet in accordance with claim 2. wherein un
outwardly sealed transponder cavity is provided at the pullet
in the arca of the spacers for accommaodating a transponder,
wherein at an exterior surface of the transponder cavity, the
wall thickness is reduced at least from area to arca.

13. The pallet in accordance with claim 2, wherein the
reinforeement section has an impact reinforcement in the area
of a side wall of the reinforcement section, wherein said
reinforcement section is formed 1o be corrugaied or rib-like at
least from area (o area.

14. The pallel in accordance with claim 2, wherein handie
recesses are provided an the reinforcement section.

15, The pallet i accordance with claim 2, wherein the
reinforcement section comprises at least one anti-shipping rim
Jor limiting slipping of goods present on the loading surface,
said rim projecting over the upper side of the loading part.

16. The palletin accordance with claim 15, wherein ot feast
one anti-slipping rim recess is formed in the frame foor sec-
tion, wherein @ further pallet may be received in the recess
during stacking of the anti-slipping rim.

17. The pallet in accordance with claim L. wherem the

pallet comprises al least four stiffening profiles made of

metal.

18, ‘Ihe pallet n accordance with claim 1, wherem the
frame section has at least four bar-like carriers, wherein stilf-
cning profiles are arranged in the bar-like carriers.

19. The pallet in accordance with claim 1, whewrein o
coating of a fame-retarding material is applicd at least on
areas of the surface of the loading part. the reinforcement
section and the at leastone of the frame center section and the
frame floor section,

20. The pallet in accordance with claim 19, wherein a
flame-retarding material is incorporated in at least one out-
wardly sealed area between the loading, part and the reinforee-
ment section and between the frame center section and the
Trame floor sestion.

21. ‘The pallet in accordance with claim 2, wherein the
reinforcement section 1s producible in a thermoforming, pro-
cess,

22. The pallet in accordance with claim 2, wherein the
upper surface of the loadmng part 1s planar.

23. The pallet in accordance with claim 2, wherein the
reinforcement section is tub-shaped and includes a b floor,
wherein the open side of the reinforee nent section is limited
by the loading part, wherein a plurality of rib-like clevations
15 formed i the arca of the wb foor, said plurality of nb-hke
elevations being in contact with the loading part.

24, The pallet in sccordance with claim 3, wherem the
reinforcement section 1s producible in a thermolorming pro-
cess,

25. The pallet in accordance with claim 3, wherein the
upper surface of the loading part is planar,

26. The pallet in accordance with claim 3, wherein the
reinforcement section is tub-shaped and includes a b floor,
wherein the open side of the reinforcement section is fimited
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by the loading pan, wherein, in the area of the tub floor, a
plurality of rib-like elevations is formed, said plurality of
rib-like elevations being in contact with the loading part.

27. The pallet in accordance with claim 4, wherein the
reinforcement section is adupted o be produced in a thernmo-
lorming process

28 The patlet i sccordance with claim 4, wherein the
upper surface of the loading part is planar.
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29. The pallet in accordance with claim 4, wherein the
reinforcement section is tub-shaped and includes 1 tub Moo,
wherein the open side of the reinforcement section is limited
by the loading pan, wherein, in the area of the tub floor, a
plurality of rib-like elevations is formed, said plurality of
rib-like elevations being in contact with the loading part.
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&N ABSTRACT

A pallet of moulded construction comprising a load-carrying,
surlace supported by underlying support structure conlig-
ured 1o permit the insertion of the tines ol the Tork-1l, the
load-carrying surface being reinforced at its underside by a
cellular reinforeing structure comprising, cells the axes ol
which extend perpendiculary 1o the load-carrying surlace.

9 Claims, 5 Drawing Sheets
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1

PLASTICS PALLETS AND MOULDING
APPARATUS FOR PRODUCING PLASTICS
PALLETS AND OTHER PLASTIC ARTICLES

The present invention relates 1o pallets and more par-
ticularly 10 pallets of moulded plastics construction, and to
moulding apparatus lor producing such pallets and other
plastics articles.

The present applicants and their successors in business
have devised a range ol plastics pallets of one-picce moul-
ded plastics construction formed by an injection moulding
technique using cither wholly or partially post-consumer
recyceled plastics. While these pallets are cllective in use, the
applicants have determined that it would be ol advantage to
construet a pallet of lighter weight whilst achieving similar
strength characteristics 1o those of their carlier pallets.

More particularly there is disclosed in International
Patent Application No., PCT/AUY7/00382, the disclosure of
which is hereby incorporated by relerence, a load-carrying
paller moulded in one picce in a suitable plastics, for
cxample post-consumer recycled plastics. International
Yatent Application PCT/AU95/00690 also discloses a load-
carrying pallet Tormed as a one-picee plastics moulding, We
are now proposing to produce a pallet of the type disclosed
in the aloresaid applications but using less plastics material.
This will be achicved by using thinner seetions for the load
carrying platform, the beams beneath the platform, and the
eround-cngaging struts at the underside ol the pallet. How-
ever in order 10 achieve adequate rigidity of the overall
struclure we are proposing o reinforce the load-carrying
platform by moulding a multiplicity of intersecting webs
into the underside ol the load carrying platform whereby the
ribs interseet 1o define a cellular structure with the cells
distributed throughout the exposed parts ol the underside or
at least in those parts subject o maximum loading. For
example, the cellular structure may be of honeycomb lorm
or alternatively the cells may be of rectangular or diamond
shape, In cach case, the axis of cach individual cell will
extend perpendicularly to the plane ol the load carrying
surlace and cach cell will be open at its underside.

According to one aspect ol the present invention, there is
provided a pallet of moulded construction comprising a
load-carrying surface supported by underlying support
structure conligured o permit the insertion of the tines of the
ork-1il1, the load-carrying surface being reinforced at its
underside by a cellular reinforcing structure comprising g
cells the axes of which extend perpendicularly 1o the load-
carrying surlace.

Advantageously, the underlying support structure com-
prises a series ol parallel beams of hollow construction
comprising opposcd side walls, the beams being internally
reinforeed by webs delining a cellular structure extending o
the underside of the load-carrying platform, and the axes of
the cells of the reinforeing structure within the beams being,
substantially perpendicular 1o the load-carrying platform.

Advantageously, the beams have transverse apertures (o
permit insertion of the tines of a fork-lilt laterally to the
beams, and the cellular reinforcement of the load-carrying
platform in the zone ol the platform adjacent the lateral
apertures in the beams has a smaller cell size than that in
other zones of the load-carrying platform.

Advantageously, the entire pallet is constructed in a
single moulding operation and the mould incorporates a
retractable core Tor forming the cellular reinforeement at the
underside ol the platform in the zones thereol adjacent the
lateral apertures in the beams.

Advantageously, the cellular reinforeing structure in the
beams extends 1o the underside ol the beams, and the
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load-carrying platform is configured 1o deline a paltern of
upstanding projections and lands around the projections
whereby when two like pallets are arranged in stacked
relationship, the lower edges of the reinforeing, cells ol the
beams of the upper pallet will engage with the lands on in
the load-carrying platform of the lower pallet wherehy 1o
prevent slippage between the iwo pallets,

According to another aspecet ol the present invention
there is provided an injection mould having a retractable
mould core structure, said mould core structure comprising,
a retractable core configured to form cellular or other
reinforcing structure al an inner surface of an article being,
moulded, and means for retracting said core in a direction
substantially at right angles to said surlace, said retracting,
means comiprising at least one driving member mounted for
reciprocatory movement in a direction at right angles o the
direction of retraction, and means linking said driving mem-
ber and core 1o translate said movement ol the driving
member into the required. movement ol the core.

In a preferred embodiment of the invention the linkage
provided between the core and the driving member is
provided by one or more cooperating cams and cam tracks.

Advantageously, the driving member comprises a strip
having a serics ol driving cams, said strip cooperating with
a corresponding strip carricd by the core and providing a
series of cam tracks which cooperate with the respective
cams such that movement of the driving strip in one diree-
tion causes retraction of the core and movement in the
opposile dircction causes exlension ol the core into an
operative position [or moulding, Prelerably there are two or
more such driving strips arranged in parallel relation and
cach cooperating with a respective sirip carried by the core.

Preferably, the or cach driving strip s driven by a fluid
cylinder.

Advantageously, the cams and cam tracks cooperale
when the core is in its operative moulding position fo lock
the core in that position agamst the pressure ol the material
heing moulded.

"T'he present invention also provides a method ol injection
moulding plastics articies using a retractable core structure
as defined above.

The present invention also provides a moulded plastics
arlicle when produced by use of a mould incorporating a
retractable core structure as defined above,

An embodiment of the invertion will now be deseribed,
by way ol example only, with reference to the accompanying
drawings, in which:

FIG. 1 is a perspective view ol a pallet in accordianee
with a preferred embodiment of the invention;

FIG. 2 is an underneath perspective view ol the pallet;

I'1G. 3 is an underneath perspective view [rom a more
oblique angle in order 1o betier illustrate the underlving
cellular reinforeing structure;

FIG. 4 is a schematic section through two such pallets
arranged in stacked relationship in order 10 illustrate the
relationship between the lower edges ol the reinforcing, cells
ol the upper pallet and the load-carrying platform ol the
lower pallet;

FIG. § is a plan view ol a retractable mould core for use
in the production of the pallet;

FIG. 6 is a side view ol the core;

FIG. 7 is an end view of the core;

FIG. 8 is an end view of the core guide; and

I1G. 9 is a schematic section showing the core and s
cooperation with driven and driving cam strips respectively
carried by the core and core guide.

There 1s shown in the accompanying drawings a pallet of
one-picce construction formed by injection moulding. The
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pallet may be formed wholly from post-consumer reeyeled
plastics, a mixture ol post-consumer recyeled plastics and
other plastics, or virgin plastics material. The pallet com-
prises a load-carrying platform 2 provided with multiplicity
ol upstanding projections 4 distributed over its entire
surlace, the projections 4 being separated by a prid-like
pattern ol longitudinal and transverse lands 5. As shown the
projections 4 are ol reclangular shape with a substantially
planar upper surface, The projections act Lo prevent slippage
ol goods carricd on the pallet while permitting the load-
carrying surlace easily to be cleaned, for example by hosing,
or steam cleaning,. The projections 4 also provide a strength-
cning lunction for the platform 2 and a stacking [unction as
will be described.

The load-carrying platform 2 is supported by an under-
lying support structure consisting ol a series ol parallel
beams comprising two outer beams 6 defining opposed outer
side walls of the pallet and a central beam 8. The beams 6,8
are spaced to deline an access lor the tines of a fork-lift truck
from either of the two open ends of the pallet. The beams 6
defining the outer side walls of the pallet are also apertured
at 1 1o permit entry ol the fork-lift tines from cither of the
two opposed sides thereby providing so-called four-way
cotry for the tines. ‘The central beam 8 is also apertured in
alignment with the apertures 10 in the outer beams 6 to
permit passage of the Tork-1ift tines across the underside of
the platform.

In order to provide a rigid structure of relatively light
weight, cach ol the beams 6.8 is ol hollow construction
consisting ol parallel side walls reinforeed internally by
webs 12 which extend from the base o I the beam 6 or 8 o
the underside ol the platform 2 at right angles thereto, except
in those sections ol the beams 6,8 provided with the aper-
tres lor entry of the fork-lift tines. In the case of the two
outer beams 6, the webs 12 extend transversely between the
longitudinal walls of the beams, whercas lor the central
beam 8 which is ol greater width than the outer beams 6,
there s also a central longitudinal reinforcing web 14, 'The
web reinlforcement not only reinforees the beams 6,8 but
also reinforees the platform 2 whereby the platform 2 can
also be ol reduced thickness.

In addition o reinforcement by the beams 6.8 and the
webs 12,14 within the beams 6,8, the load-carrying platform
2 is reinloreed by a series ol longitudinal and transverse
webs 16,18 in the zones between the outer beams 6 and
central beams, the webs 16,18 being perpendicular to the
plane ol the platform and extending respectively parallel to,
and at right angles to, the axis ol the beams 6,8. Tt will be
noted that the web reinforcement of the platform 2 is, in the
sones ol the lateral apertures for the fork-lilt tines in the
outer and central beams, of reduced depth and in these zones
i order o achieve effective reinforcement the longitudinal
and transverse reinlorcing webs 16a,18a are more closely
spaced than elsewhere at the underside of the platform, For
similar reasons, the parts ol cach of the outer and central
beams 6,8 beneath the apertures for passage ol the fork-lift
tines have longitudinal and fransverse reinforeing webs 14a,
124 ol closer spacing than ill the remainder of the beams.

With a reinloreing structure as described above, the wall
thickness of the pallet can be thinner than in the carlicr
pallets discussed at the outset, resulting in a subslantial
weight saving but without sacrilicing strength and rigidity of
the pallet.

It will be noted that the reinforcing webs 12,14 which
extend to the underside of the beams 6,8 define a structure
consisting ol open cells of rectangular form, the axes of
which are at right angles to the platform 2. The boundary
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walls of these cells correspond to the rectangular pattern of
lands 5 defined around the upstanding projections 4 (or
groups ol the projections 4) on the load-carrying platform 2
whereby when two such pallets are located in stacked
relationship, the end edges ol the reinforcing cells at the
underside of the upper pallet will engage with the lands § of
the load-carrying platform of the lower pallet in order 1o
prevent slippage between the two pallets. This is illustrated
schematically in FIG. 4.

As discussed above, the entire pallet is constructed in
one-picee in a single injection moulding operation, In order
o form the cellular reinforcing structure at the underside off
the load-carrying platforms in ihe zones ol the lateral
apertures in the beams 6.8, the mould incorporates retract-
able cores in these zones. The preferred form ol these cores
will now be described with reference to FIGS, 510 9,

FIGS. 5 1o 7 show a core or inserl 32 Tor moulding a
cellular structure at the underside of a section of the load-
carrying platform 2 of the pallet described above. In the
particular form shown, the core 32 produces a structure with
rectangular cells, the size ol the various cells changing
throughout the structure in accordance with the structural
requirements ol the load-carrying platlorm. The core 32 is
mounted within the mould in a core guide 34 (I1G. 8) of
channel-like structure for movement in a dircetion at right
angles to the plane of the load-carrying surlace 10 pevmil
retraction ol the core 32 after moulding. The opposed sides
36 ol the eore 32 are in sliding contact with the sidewalls 38
of the guide 34 and the opposcd ¢nds 40 ol the core 32 are
in sliding contact with the adjacent surlace ol the mould, a
close fit being provided to prevent seepage ol incoming
plastics material around the sides and ends 36, 40 of the core
32 and into the core guide 34.

Two or more parallel cam strips 42 are attached 1o the
underside of the core 32 and project into the interior ol the
core guide 34, preferably cach strip 42 being located within
a respective longitudinal slot 44 at the underside ol the core
32. Each cam strip 42 is shaped 1o provide a plurality of cam
tracks 46a, 465 which are inclined 1o the axis ol movement
ol the core 32. Lach ol the cam strips 42, which constitules
a driven cam strip, cooperales with a respective driving cam
strip 50 which is mounted for sliding movement in a
direction al right angles to the axis of movement ol the core
32 in a groove 52 provided in the base of the core guide 34,
LEach driving cam strip 50 has a series ol driving cams 54
having driving cam surlaces S4a, 545 which are shaped lor
cooperation with the respective cam tracks 46a, 465 ol the
adjacent driven cam strip 42, The driving cam strips 54 are
coupled for co-joint movement 1o a luid actuated cylinder,

IIG. 9 illustrates the position of the driving cam strips 54
in the extended, operative position of the core 32 at which
moulding, takes place. In this configuration an upper locking
surlace 54¢ of cach driving, cam §4 engages a corresponding
surlace 46¢ at the underside of the corresponding cam track,
these surlaces extending at right angles o the direction of
displacement of the core 32, to lock the core 32 in s
operative position.

In order to retract the core 32 alter moulding 1o Tacilitate
cjeetion of the moulded product, the Nuid eylinder is actu-
ated to displace the driving cam strips 50 towards the left as
viewed in FIG. 9 whereby the inclined driving cam surlaces
Sda ol the driving cams 54 cngage the correspondingly
inclined cam tracks 464 ol the driven cam sirips 42 and
thereby cause the core 32 10 be retracted out of engagement
with the moulded cellular structure. The inclined cam sur-
laces and cam tracks cnable substantial displacement 1o be
achieved even although the available space lor retraction is
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relatively restricted. To reset the core 32 in preparation for
a subsequent moulding, the driving cam strips 50 are dis-
placed in the opposite direetion (to the right as shown in
I, 9y by actuation of the Nuid cylinder whereby the
inclined driving cam surlaces S4b of the driving cams 54
engage the correspondingly inclined cam tracks 46b of the
driven cam strips and cause extension ol the core 32 towards
its operative position. Towards the end of the displacement
ol the driving cams 54, the upper locking surfaces 54¢ ol the
driving cams 54 move into engagement with the surfaces
46¢ ol the cam tracks 1o thereby hold the core 32 in ils
operative positions as previously described.,

Although the core structure has been particularly
described with reference to the production ol reinforcing
structure of cell-like form at the under side of the load-
carrying platform of the pallet, the core may be conligured
1o provide other reinforcing structure, Tor example, a series
ol parallel ribs or webs.

It is to be understood that the core structure described
herein is also applicable to the manufacture of articles other
than pallets.

The embodiment has been deseribed by way ol example
and modifications are possible within the scope ol the
invention.

Throughout this specilication and claims which follow,
unless the context requires otherwise, the word “comprise”,
and variations such as “comprises™ or “comprising”, will be
understood to imply the inclusion of a stated integer or group
ol integers or steps but not the exclusion of any other integer
or group ol integers,

What is claimed is:

1. A pallet of unitary construction comprising:

a load-carrying platform having a first side and a second

side;

said lirst side comprising a closed surface having a

plurality of upstanding projections distributed over the
entirety of said surlace and lying in substantially the
same plane, said projections being separated by a
arid-like pattern ol longitudinal and transverse lands
for preventing slippage of articles carricd on said
surlace;

said second side comprising an understructure, a plurality

ol longitudinal beams, and a plurality of lateral

connectors, cach ol said understructure, said longitu-

dinal beams and said lateral connectors comprising, a

plurality ol hollow, open cells, said plurality of cells

having at least two different cross-sectional sizes;
said understructure defining a liest plane;

said plurality of longitudinal beams comprising two outer

longitudinal beams and a central longitudinal beam,
cach said longitudinal beam extending across said
second side in a longitudinal direction and delining a
second plane, said longitudinal beams operable to
engage said lands so as to enable a plurality of said
pallets to be stacked one on top of another in an
interlocking manner;

said plurality ol lateral connectors extending between said

central longitudinal beam and ecither ol said outer
longitudinal beams and delining a third planc.
2. A pallet of unitary construction comprising:
a load-carrying platform having a first side and a second
side;

said lirst side comprising a closed surface having a
plurality of upstanding projections distributed over the
entirety of said surlace and lying in substantially the
same plane;
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6
said sceond side comprising an understructure, a plurality
of longitudinal beams, and a plurality ol lateral con-
neclors;

said understructure comprising, a plurality ol bollow, open

cells defining a first plane;

suid plurality of longitudinal beams comprising lwo ouler

longitudinal beams and a central longitudinal beam,
cach said longitudinal beam extending across said
second side and comprising a plurality ol hollow, open
cells defining a second plane;

said plurality of lateral connectors comprising a plurality

ol hollow, open cells defining a third plane, cach said
lateral connector extending between said central lon-
pitudinal beam and one ol said outer lTongitudinal
beams.

3. The pallet of claim 2, whercin said projections are
separated by a grid-like pattern of longitudinal and trans-
verse lands for preventing slippage of articles carricd on said
surface.

4. The pallet of claim 3, wherein said plurality ol projec-
tions comprise at least one projection having a lirst arca and
one projection having a sccond arca.

5. The pallet of claim 3, wherein said longitudinal beams
engage said lands so as to enable a plurality ol said pallets
1o be stacked one on top of another in an interlocking,
manner,

6. The pallet of claim 2, wherein said lateral connectors
are ollset to receive the tines of a forklilt.

7. The pallet of claim 2, wherein said third plane is oflset
from said lirst plane 50 as to Torm an aperture capable of
receiving the tines of a lork-lift.

8. The pallet of claim 2, wherein said lateral connectors
are located at a central region and cach end region of cach
said longitudinal beam.

9. A pallet ol unitary construction comprising:

a load-carrying platform having a lirst side and a second

side;

said first side comprising a closed surlace having a

plurality ol upstanding, projections distributed over the
entirety ol said surlace and lying in substantially the
same plane;

said second side comprising an nnderstructure, a plurality

of longitudinal beams, and a plurality of luteral con-
neclors;

said understructure comprising a lirst plurality of hollow,

open cells defining a first plane, said first plurality of
cells comprising cells ol a lirst cross-sectional size and
cells ol a sccond cross-sectional size;
said plurality of longitudinal beams comprising a sceond
plurality of cells defining a second plane, said sccond
plurality of cells comprising cells ol a third cross-
sectional size and cclls of a [ourth cross-sectional size;

said plurality of lateral connectors comprising a third
plurality of hollow, open cells defining a third plane,
said third plurality of cells comprising, cells of o 1ifth
cross-sectional size and cells of a sixth cross-sectional
size;

and wherein said third plane lies intermediate said first

plane and said sccond plane.
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PALLET ASSEMBLY

BACKGROUND OF THE INVENTION

[0001] This mvention relates generally 1o a pallet assem-
bly.

[0002]  Pallets are ofien used 1o store and transport gouds.
Pallets maintain the goods at a distance above the oor such
that they can readily be lilted and moved by a forklift. Plastic
pallets are lighter and more durable than wooden pallets,
[0003]  Some pallets comprise upper and lower decks
separated by a plurality of columns that maintain the space
between the upper and lower decks, Other pallets include
only an upper deck supported by a plurality of columns. In
cither case, forklilt operators sometimes move the loaded
and stacked pallets by pushing on one of columns with one
of the fork tines of the forklift. This may eventually damage
the outer wall of the column. The damage is vsually cos-
metic, not structural; however, the appearance of the dam-
aged column may lead some to believe that the structure of
the pallet has been compromised and that the pallet needs to
be replaced prematurely,

SUMMARY OF THI INVENTION

[0004]  The present invention provides a pallet assembly
including an upper deck and o plurality of supports extend-
ing downward from the upper deck. A cap is secured in fromt
of at least one of the supports to protect the support. The cap
may be formed of a material diflerent I'rom the suppont, such
as o higher density, tougher or harder material, without
increasing the cost ol the materials for the suppons and
deck. Optionally, whether or not made of tougher material,
the cop can be replaceable if damaged,

BRIEE DESCRIPTION OF THE DRAWINGS

[0005]  Other advantages of the present invention can be
understood by reference to the lollowing detailed deserip-
tion when considered in connection with the accompanying
drawings wherein:

[0006] FIG. 1 1s o perspective view of half of a pallet
according to one embodiment of the present invention.
[0007]  FIG. 2is an exploded view of the half of the pallet
ol FIG. 1.

[0008]  FIG. 3 is a front view of the cap of FIG. 2.
[0009]  FIG. 4 is @ rear view ol the cap.

[00T0]  FIG. 5 15 o lop view ol the cap.

[0011]  FIG. 6 15 a side view ol the cap,

[0012] TIG. 7 is a wp view ol the center. end column
porion ol the bottom deck ol FIG. 1.

[0013]  FIG. 8 15 @ top view of the center, end column
portion ol the bottom deck and the cap.

[0014]  FIG. 9 is a botom view of the center, end column
portion of the top deck.

[0015]  FIG. 10 is a hottom view of the center, end column
portion of the top deck and the cap.

[0016]  FIG. 11 is a top view ol the pallet of FIG. 1.

DETAILED DESCRIPTION OF THIE
PREFERRED EMBODIMENTS

[0017] A hall’ perspective view ol an example pallet 10
constructed according 1o the present invention is shown in
FIG. 1. Although only hall is shown for simplicity, it is
understond that the other hall'would be similar. The pallet 10
includes an upper deck 12 spaced above a lower deck 14 by
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a plurality of supports or columns including comer columns
16, side columns 18, a center column 19 and end columns
20. The upper deck 12 and the lower deck 14 in this example
are each a single. integrally Tormed part, such as by injection
malding polypropylene or other snitable material. Other
methods such as rotomolding or thermoforming may also be
used,

[0018] A column cap 22 is separately formed ol a higher
density material, such as a higher density polymer such as o
high moleeular weight high density polyethvlene, such that
it is stiller and tougher than the end column 20 (i.e. than the
upper deck 12 and lower deck 14). which may be polypro-
pylene or polyethylene. The column cap 22 may be injection
molded (if polymer) or formed according o any suitable
process. In the example shown. the column cap 22 is fitted
in front of only the end column 20 (and the opposite end
column 20, not shown), as this is the column most olien
impacted by the tines of the forklill; however, additional
column caps 22 could be fitted over any or all ol the
remaining columns as well.

[0019]  FIG. 2 is an exploded view ol the pallet 10 ol FIG.
1. The upper deck 12 includes o plurality ol integrally
molded upper column pontions 164, 184, 194, 204 that
together with integrally molded lower colunm portions 165,
185, 195 204, form the comer columns 16. side columns 18,
center column 19 and end columns 20, respectively. The
lower deck 14. as shown in this example, may include o
plurality of runners 30 that interconneet the plurality of
lower column portions 166, 185, 195, 20h. The end column
lower portion 206 includes a [ront wall 50 having gaps 52 on
cither side of the Iront wall 50 between the front wall 50 and
cach of a pair of pillars 54 that protrude outward relative w
the front wall 50. The lower column portions 165, 18h. 195,
20b each include snap-lit connectors 34 for sceuring 1o
complementary connectors on the corresponding upper col-
umn portions. Numerous other known ways of connecting
the upper and lower decks 12, 14 can be used, such us heat
slaking, vibration welding, ete.

[0020]  FIG. 3 is a [ront view ol the column cap 22 01 FIG.
2. The column cap 22 includes a general]y (lat front panel 3§
and curved side walls 40, A plurality of 1eeth or tabs 42
project from the upper edge and from the lower edge of the
front panel 38.

[0021]  FIG. 4 is a rear view of the column cap 22. A pair
of integrally-molded hooks 44 projeet rearward and then
inward from outer edges of the front panel 38. As shown in
FIG. 5. the hooks 44 open inward toward one another. The
curved side walls 40 project forward of the front panel 38
and open rearward.

[0022]  As shown in FIG. 6, the tabs 42 protrde upward
and downward further than the curved side walls 40. Also.
the curved side walls 40 taper inward as they extend away
from the front panel 38.

[0023] FIG. 7 15 a p view ol the end lower column
portion 206 of the lower deck 14 (with the column cap 22
removed). The end lower column portion 206 includes a
plurality of apertures 564 in Iront ol the Tront wall 50 and
between the pillars 54,

[0024]  As shown in FIG. 8, to assemble the column cap 22
to the end lower column portion 204, the Tront panel 38 of
the column cap 22 is slid down in front of the front wall 50
of the end lower column portion 206, The curved side walls
40 fit around the pillars 54, The hooks 44 ol the column cap
22 are slid down through the gaps 52 to interlock with the
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front wall 50 to retain the columu cap 22 (o the end lower
column portion 206, The tabs 42 of the column ¢ap 22 are
received m the apertures 565 in front of the front wall 50 in
the end lower colomn portion 206 to further interlock the
column cap 22 with the end lower column portion 20,
[0025]  FI1G. 9 is a bottom view of the end upper column
portion 20a ol the top deck 12, with the column cap 22
removed. The upper column portion 204 also includes a
short rib forming a pair of spaced apart pillars 54a (much
shorter than the pillars 54b on the lower column portion 20h)
and o [ront portion 51. A plurality ol spaced-apan apertures
S are formed in [ront of the [ront portion 51. As shown in
FIG. 10, the curved side walls 40 of the column cap 22 (it
around the pillars 54a and the tabs 42 interlock with the
apertures 56a 10 relain the column cap 22. When the upper
deck 12 is assembled to the lower deck 14 (F1G. 8). the tabs
42 are so received in the apertures S6a.

[0026] FIG. 11 is a top view of the entire assembled pallet
10. As shown, the pallet 10 includes a similar opposite end
column 20, which would also have a column cap 22,
[0027]  In use, a forklift operator could push the pallet 10
across the Moor by placing o tine of the fork against the
column cap 22 of the end column 20. The tougher higher-
density material of the column cap 22 prevents damage (o
the end column 20 without unnecessarily increasing the cost
of materials lor the entire pallet 10 or column 20, In the
event that the column cap 22 does receive damage, il can
casily be replaced.

10028] In accordance with the provisions of the patent
statutes  and  jurisprudence,  exemplary  configurations
described above are considered 10 represent a preferred
embodiment of the invention. However, it should be noted
that the invention can be practiced otherwise than as spe-
cifically illustrated and deseribed without departing from its
spiritor seope. Alphanumeric identifiers Tor steps in method
claims are for ease of reference in dependent claims and do
not signify a required sequence unless otherwise stated.

What is claimed is:
1. A pallet assembly comprising:
an upper deck:
a plurality of supports extending downward from the
upper deek, the plurality of supports including a first
support: and
;ap secured in front of the lirst support. the cap
including a front panel facing outward of the pallet.

2. The pallet assembly of claim 1 wherein the cap
interlocks with at least one ol the first support and the upper
deck.

3. The pallel assembly of claim 1 wherein the cap is
formed ol a polymer material,

4. The pallet assembly of claim 3 wherein the cap made
of a different material from the first support.

5. 'The pallet assembly of claim 4 wherein the cap material
has a higher density than the material ol the first support,

6. The pallet assembly of ¢laim 1 wherein the first support
includes a front wall facing outward of the pallet. the suppont
panel positioned in front of the front wall.

7. The pallet assembly of claim 6 Turther including a pair
ol curved side walls on cither side of the Tront panel.

8. The pallet assembly of ¢laim I wherein the front panel
includes a plurality of tabs protruding upward into apertures
in the upper deck.
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9. The pallet assembly of claim 1 further including a lower
deck, the plurality of supports extending from the upper
deck 1o the lower deck, the cap interlocking with the lower
deck and the upper deck.

10. The pallet assembly of claim 9 wherein the plurality
of supports arc integrally molded with tne lower deck,

11. The pallet assembly ol claim 10 wherein the first
support includes a front wall facing outward of the pallet. the
front panel positioned in front of the front wall, the [rom
panel slidably interlocking with the front wall.

12. The pallet assembly of claim 1 wherein the plurality
ol supports includes a pair of comer supports. the first
supporl between the pair of comer supports.

13. A pallel support cap comprising:

a [ronl panel:

a pair of side walls extending rearward from outer edges

of the front panel; and

interlocking members projecting lrom at least one of the
front panel and the side walls.

14. The pallet support cap of claim 13 wherein the front
panel is generally disposed in a plane. the interlocking
members include a first plurality of tabs projecting from the
front pancl in a first dircction in the plane.

15. The pallet support cap of claim 14 wherein the
interlocking members further include a second plurality of
tabs projecting [rom the front panel in a second direction
opposite the first direction in the plane.

16. The paller support cap of claim 15 wherein the
interlocking members further include a pair of hooks pro-
jecting rearward from the support cap.

17. The pallet support cap of claim 16 wherein the side
walls project forward of the plane ol the front panel and
open rearward.

18. The pallet support cap of claim 17 wherein the side
walls taper vertically from the front panel w a rearward
edge.

19. A pallet assembly comprising:

an upper deck:

a plorality of plastic columns extending downward from
the upper deck, the plurality of columns including a
plurality of corer columns and an end column between
two ol the plurality of corner columns; and

a cap secured in front of the end column. the cap including
a front panel facing outward of the pallet, the front
panel made of'a material different from the end column.

20. The pallet assembly of claim 19 wherein the cap
interlocks with at least one of the first support and the upper
deck.

21. The pallet assembly of claim 19 wherein the cap is
formed ol a polymer.

22. The pallet assembly of claim 19 wherein the material
of the cap has a higher density than material torming, the end
column.

23. The pallet assembly of claim 19 wheremn the (rom
panel includes a plurality of tabs protruding upward into
apertures in the vpper deck.

24. The pallet assembly of claim 19 Turther including o
lower deck. the plurality of columns extending from the
upper deck to the lower deck, the cap interlocking with the
lower deck and the upper deck.

25. The pallet assembly ol claim 19 wherein the end
column includes a front wall facing outward ol the pallet, the
front panel positioned in front of the front wall. the front
panel slidably interlocking with the front wall.
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26. A method lor assembling o pallet including the steps
ol

a) molding a plurality of columns:

by molding a first deck:

¢) molding a second deck:

d) sliding a cap over one ol the plurality of columns; and

¢) seeuring together the first deck. seeond deck, plurality
ol columns and cap.
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27. ‘The method of claim 26 wherein said plurality ol
columns are integrally molded with the first deck.

28. The method of claim 27 wherein the cap is shidably
and interlockingly inserted onto the one column in o diree-
tion toward the first deck in said step d).

29. The method of claim 28 wherein said step d) 15
performed before at least part of said step ),
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