| Industria v Comercio
SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Division de Nueyas C

21. EXPEDIENTE No.

0. TIMULO_PogeTe de Hevcumiontns Interncwmente
PV\(‘-—r‘\C&dO

s1. CLASIFICACION INTERNACIONAL __ 8> D 22/29

71. SOLICITANTE _Sequo-  Can Machinecy Enc

DOMICILIO __ New \esgey  €studos Unidos

7a. APODERADO__J: ko Mucie Wodeiges D' Aleman

2. BOGOTA, D.C., Akl 30, 200y
TO7CEF9.

(FORMA P-10)



S — 23

l PETITORIO[ SPERISUSTIIA ¥ COERCTA

e e em e Radieacion 1 AISHZ BOBOONR Folis: 83

Focha (M) DON-8A-3D 16145137

Traaite 1 Q11 PCT-PATENT 379 FRGE WACT 411 PRESENTAC

industria v Comercio Jepmuinnciar 2028 DIVISIGN BE WUEWAS CREACTONES
TOPERTECENGIA

FORMULARIO UNICO DE SQLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

1) - SOLICITUD DE:
E Patente de invencién . D Patente de Modelo de Utilidad

D Capitulo I. @ Capitulo Il

2) Nombre: Sequa Can Machinery Inc. IDENTIFICACION
SOLICITANTE D

™) Direcclén: 401 Central Avenus, East | C-C- NIT:
Rutherford NJ 07073, Estados

Unidos ce. O o -

Nacionalldad o domicllio: New

, Ea g . Cual
Jersey, Eatados Unidoa NOME _—

Lugar de constituclén: New Jeraey,
Estados Unidos

Teléfono: Fax:
E. Mail:

3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION

REPRESENTANTE [ D'ALEMAN X 0
O APODERADO |Direcclén: Camrera 11 N*. 9343 0f. | ©-C. NIT:

404 Santafé de Bogota D.C.

Teléfono: 6350835 Fax: 6350824 C.E. D OTRO D
E. Mall:

dlarkemodet@clarkemodst.comco | NUMERO: 41,854,882
Arkemodet@cla eome | 1p: 20824 CSJ

4)
INVENTOR (ES) |Nombre: BLUE, Rodney

(72) Direccién: 17421 Hiligate Lane, Huntington Beach, CA 92649,
Estados Unidos

Naclonalidad o Domicilio: Estadounidense

6) PCT (86)
Solicitud Intemacional No. PCTAUS02/34886 Fecha: Octubre 31, 2002
Publicacion Internacional No. WO 03/39780 A1 Fecha: Mayo 15, 2003

6)Titulo (64) PAQUETE DE HERRAMIENTAS INTERNAMENTE ENFRIADO

7) Clasificacién Internacional: B21D 22/28

F
8) PRIORIDAD 33) Pais de Origen | (32) Fecha (SS;II)I clli:ll:l'loro de
ESTADOS UNIDOS |NOV. 2, 2001 10/003.652

s XI w~o[O

8) C mprobante de pago N°. 04-20,331 Fecha: Marzo 11, 2004

Instrucciones para el diligenclamiento del presents formulario. Ver reverso de esta pagina

%



10) ANEXOS

[X] Comprobants de pago de Ia tasa de presentacién de la solicitud
Comprobante de pago por reivindicacion de prioridad

Documento que acredita la existencia y reprasentacién legal cuando el solicitante sea persona
Juridica

Poderes, si fuera el caso

Documento de cesién del inventor al golicitante 0 a su causante

Declaraciones

Copia de la solicitud Intemacional. (Resumen, descripcion, reivindicacion, Dibujos).
Traduccidn de la solicltud intemacional al castellano. (Resumen, descripcién, reivindicacion,
Dibujos)

Copia del examen preliminar efectuado por la IPEA

De ser el caso, copia del contrato de acceso

De ser el caso, documento que acredits la licencla o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas

De ser el caso, certificado de depésito del material biologico

Arte final 12x12y68x6cm

De ser el caso, informacion sobre oiras solicitudes de patents o titulos obtenidos en el

exiranjero por el mismo titular o su causants, relacionados parcial o totaimente con la
invenclon de esta solicitud.

O Otros i

1, Reporte internacional de basqueda

2. Notificacién de la transmisién del examen preliminar
3. Solicitud de patente PCT

4. Notificacién de oficinas designada

OO OO MHOOO OO

11) FIGURA CARACTERISTICA:

lr L4 .|i.-'-‘!‘r .
Py H
e
-"\ ek - :', .
SUN =+
N7 Ll <2
74
» Wi .
~ 78 -1
7 EPR
N SRRsE
Al -
\\ \” _.- "
e 1 i IO ALY
L5 S S WY S
(3 *4‘

12) Solicitud concesién de |a patente,
NOMBRE: DILIA RODRI

Instrucclones para el diiigenciamiento del presents formula

/8

. Ver reverso de esta pagina

p-554~




SPERDEUSIRIA ¥ CONERCID
Radicarion 1 4039342 DDDDDENR Folios: &3
Fecha (MDD 2D4-84-08 1604557

Tranite 1 011 FCT-PATENT 379 FASE WACT 411 PRERENTAC
Dependencias 2609 DIVISION DE HEWRS CRERCINER -

NIT ¢ BOOL7E009-2
RECIBO OFICIAL DE CAJR : 04 - 20,331
FECHA ¢ WARIO 11 I 2004

.. DEFOSITANTE TIFD PABD BANCD QUENTR No. PAGD FECHA PGD Vr. PAGD

CLARIE MODET ¥ CO. COLOMBCONSIGNACION  BANCO POPILAR  030-00110-5 155843206 1170372004 1,583,000.00

s C O R CEPTO NS

CANT. RENTISTICO COMCEPTO TOTAL COMCEPTO
1 30003-01-01 SOLICITUDES § TRANITES DE SOL. DE PATENTE DE IN 422,000.00
TOTAL 1 § 422,000.00

SON: CUATROCIENTOS VEINTIDOE Wil

REEPONSABLE 1 W

RECIED DE CAVA APLICADG AL EXPEDBIENTE No.

pody



10

15

20

25

PAQUETE DE HERRAMIENTAS INTERNAMENTE ENFRIADO

CAMPO DE LA INVENCIOR

La presente invencién se refiere
generalmente a ensambles de paquete de herramientas
para manufacturar latas que tienen dados de
estirado y planchado para reconformar una copa
dentro de un cuerpo de recipiente, Yy muy
especificamente a dicho ensamble de pagquete de

herramientas gue es enfriado internamente.

ANTECEDENTES DE LA INVENCION

Los dados de <conformacién de latas se
utilizan para formar cuerpos de latas o recipientes
metdlicos. La descripcién en la presente invencidén
est4d particularmente relacionada con la formacidn
de recipientes metdlicos de dos piezas. Una copa
metdalica hueca es impulsada dentro de los dados por
medico de un troquel para formar el cuerpo de la
lata. Generalmente, los dados son provistos en
pagquetes de herramientas en donde, una serie de
extremidades de dados progresivamente mas angostas

estén colocadas para estirar Yy planchar
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progresivamente la copa metélica dentro de un
recipiente de la forma y grosor deseado. Un ejemplo
de un conjunto convencional de dados de estirado y
planchado en un paquete de herramientas se muestra
en la Patente EUA nlmero 4,173,882 expedida a Lee,
Jr. el 13 de noviembre de 1979, cuya descripcién
detallada se incorpora en la presente invencién por
referencia. Cada dado estid incluido en un médulo de
dado respectivo.

Los paquetes de herramientas de dado que se
utilizan en 1la manufactura de latas comerciales
convencionalmente utilizan refrigerantes que se
aplican al exterior del paquete de dados para
mantener o reducir las temperaturas operativas de
los dados. S8in embargo, en ciertas aplicaciones de
formacidén de latas, es conveniente evitar el uso de
fluidos refrigerantes externos. Por ejemple, los
refrigerantes externos pueden contaminar las
superficies del recipiente, lo que requiere
procesos de limpieza posteriores a la formacidén que
son costosos y gque pueden resultar ambientalmente

indeseables.
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SUMARIO DE LA INVENCION

La presente invencién supera las
desventajas de 1la técnica anterior, tal como
aquellas que se observaron anteriormente,
proveyendo un ensamble de paquete de herramientas
de dados modulares internamente enfriados que no
requiere el uso de refrigerante aplicado al
exterior del paquete de herramientas. En lugar de
eso, la temperatura del paquete de herramientas es
controlada forzando un fluido, particularmente un
liquido, con las propiedades de transferencia de
calor deseables alrededor de las extremidades del
dado a través de cavidades de dado especiales y el
calor se transfiere por conduccidén. La temperatura
exterior de cada extremidad de dado se puede
monitorear continuamente en el médulo de dado
respectivo, y la temperatura del medio de fluido se
puede ajustar autométicamente para mantener
temperaturas de dado aceptables.

El medio de fluido es suministrado al
paquete de herramientas por medio de una unidad de
control de temperatura, y se administra a los
médulcs de dado a través de una serie de tuberias,

accesorios, y mangueras. El medio de fluido fluye a
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través de una abertura en cada médulo y de su dado,
en donde el fluido es dirigido circunferencialmente
alrededor de la superficie exterior de las
extremidades de dado. Preferentemente, las
aberturas miltiples en cada dado son
circunferencialmente simétricas, con puertos de
entrada y salida gue alternan para distribuir el
medio de fluido uniformemente alrededor de cada
extremidad de dado. El disefio miltiple de entrada y
salida de fluido con aberturas simétricas asegura
gue todas las temperaturas de las extremidades de
dado permanezcan sustancialmente uniformes, Y
también reduce al minimo los gradientes de
temperatura alrededor del dado. En una modalidad
preferida, cuatro puertos de entrada y cuatro
puertos de salida son provistos con puertos de
entrada y salida gque alternan a 45° de distancia
entre si. Pero el nUmero y colocaciones de los
puertos se puede alterar para satisfacer los
requerimientos de control de temperatura
especificos.

Otras caracteristicas y ventajas de la
presente invencién serdn aparentes a partir de la
siguiente descripcién detallada que se refiere a

las figuras anexas.
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BREVE DESCRIPCION DE LAS FIGURAS

La figura 1 es una seccién transversal
axial de un ensamble de paguete de herramientas
modular internamente enfriado de acuerdo con la
presente invencién.

La figura 2 es la seccidn transversal axial
de la fiqura 1 que muestra las trayectorias del
medio de refrigerante gque fluyen al interior del
ensamble.

La figura 3 es la seccidén transversal axial
de la figura 1 gque muestra las trayectorias del
medio de refrigerante que fluyen fuera del
ensamble.

La figura 4 es una seccién transversal de
un dado de estirado y planchado gue muestra las
trayectorias del refrigerante en el dado de acuerdo
con la presente invencién.

La figura 5 es una vista cortada del dado
de estirado y planchado que se toma a lo largo de

la linea V-V de la figura 4.

DESCRIPCION DE UNA MODALIDAD PREFERIDA

La figura 1 muestra un ensamble de paquete
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de herramientas de dado modular internamente
enfriado 2 de acuerdo con la presente invencién en
una seccién transversal axial. El ensamble incluye
tres médulos de dado anulares 4, 6 Yy 8 en
secuencia, con médulos adyacentes separados
mediante separadores 10 y 12. El primer médulo de
dado 4 incluye una extremidad de dado de
reembuticién anular 14 seguida de una primera
extremidad de dado de planchado anular 16. El
siguiente médulo de dado 6 incluye una segunda
extremidad de dado de planchado anular 18. El
médulo de dado final 8 incluye extremidades de dado
anulares 20 y 22. Las extremidades de dado 14, 16,
18, 20 y 22 se sostienen en las cajas de dado 15,
17, 19, 21 y 23, respectivamente.

Refiriéndose también a las figuras 2-5,
cada uno de los médulos de dado 4, 6 y 8 tiene por
lo menos un puerto de entrada y por lo menos un
puerto de salida para el medio refrigerante. Cuando
se utilizan maltiples puertos de entrada y de
salida, preferentemente los puertos estédn colocados
alternativa y simétricamente alrededor de cada
mbédulo de dado.

Refiriéndose muy especificamente a la

figura 2, el primer médulo de dado 4 es provisto
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con un puerto de entrada 24, el segundo médulo 6 es
provisto con un puerto de entrada 26, y el tercer
médulo 8 tiene puertos de entrada 28 y 30.
Similarmente, como se muestra en la figura 3, el
médulo de dado 4 es provisto con un puerto de
salida 34, el médulo 6 es provisto con un puerto de
salida 36 y el médulo 8 tiene puertos de salida 38
y 40, desde los cuales el medio refrigerante sale
del ensamble de paquete de herramientas.

El medio de refrigerante provisto por una
unidad de control de temperatura convencional 39
fluye a través de 1los conductos 43 (figura 1)
dentro de los médulos de dado a través de los
puertos de entrada, tal como 3Se muestra mediante
las flechas direccionales 41 de la figura 2. Los
pasos maquinados dentro de cada médulo de dado y a
través de las cajas dirigen el medio refrigerante a
los canales 42, 44, 46, 48 y 50 formados en las
paredes exteriores de las extremidades de dado 14,
l6, 18, 20 y 22 respectivamente.

La unidad de control de temperatura 39
puede controlar tanto la velocidad de flujo para
cada conducto 43 y puerto de entrada en 41 como la
temperatura respectiva en cada conducto y puerto de

entrada, independientemente de los otros conductos
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Yy puertos de entrada para dar cabida y controlar
las temperaturas en los diversos médulos de dado,
debido a que cada médulo puede estar sujeto a una
carga de calor respectiva diferente. Después de
circular parcial y circunferencialmente alrededor
de cada dado, el medio refrigerante fluye fuera de
los médulos de dade, tal como se muestra mediante
las flechas direccionales 43 de la figqura 3.

Por lo tanto, el medio refrigerante fluye a
través de los canales en contacto directo con una
superficie radialmente exterior de cada una de las
extremidades de dado, extrayendo el calor que es
generado en las extremidades de dado durante el
estirado y planchado de la lata. Generalmente, el
medio refrigerante gque pasa alrededor de las
extremidades de dado absorbe el calor y enfria 1la
extremidad de dado para mantener una temperatura
deseada en cada extremidad de dado. El1 £fluido
también se puede calentar para elevar la
temperatura de las extremidades de dado, por
ejemplo, en el arranque de la maquina. Esto puede
ser deseable para reducir al minimo los efectos de
la expansién térmica y mejorar 1los procesos de
estiradeo, planchado y desmonte de la lata.

Refiriéndose a las figuras 4 y 35, la
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extremidad de dado 16 y la caja de dado 17 se
muestran para ilustrar las entradas y salidas
simétricamente separadas para proveer medios
refrigerantes a la extremidad de dado 16. El medio
refrigerante ingresa a las entradas de caja 52, 54,
56 y 58, fluye radialmente hacia dentro y a través
de la caja 17, y circunferencialmente a lo largo
del canal 44 formado alrededor de un cuarto de la
circunferencia exterior del dado 17. El1 medio
refrigerante sale del médulo de dado a través de
las salidas 60, 62, 64 y 66. Los obturadores 68,
70, 72 y 74 <cierran los extremos exteriores
maquinados de las entradas 52, 54, 56 y 58,
respectivamente. S6lo se ilustra un paso de medio
refrigerante de la entrada 52 circunferencialmente
en ambas direcciones para las salidas 60, 66. Las
otras entradas y salidas para ese médulo de dado
estan dispuestas de la misma manera. Como
resultado, una entrada y la salida adyacente estén
a 45° de separacién entre si. Las extremidades de
dado 14, 18, 20 y 22 son enfriadas por una
disposicién similar de entradas Y salidas
gimétricamente separadas.

Convenientemente, la separacién simétrica

de las entradas y salidas de caja proveen un
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enfriamiento uniforme de las extremidades de dado,
asegurando asi que las temperaturas de las
extremidades de dado permanezcan uniformes, y
reduciendo al minimo los gradientes de temperatura
circunferenciales. La temperatura exterior de cada
extremidad de dado se puede monitorear, ya sea
mediante termémetros de medicién de temperatura 80
en cada médulo o© mediante el monitoreo de 1la
temperatura del medio refrigerante gque sale, y se
pueden hacer los ajustes de temperatura segiin sea
necesario.

Aunque la presente invencién ha sido
descrita en relacién con una modalidad particular
de la misma, para aquellos expertos en la técnica
se pueden volver aparentes muchas otras variaciones
y modificacicnes asi como otroes usos. Por lo tanto,
se prefiere que la presente invencién esté limitada
no por la descripcién especifica de la misma, sino

inicamente por las reivindicaciones anexas.
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NOVEDAD DE LA INVENCION

Habiendo descrito el presente invento, se
considera como una novedad y, por 1lo tanto, se

reclama como prioridad lo contenido en las

siguientes:
REIVINDICACIONES
l.- Un médulo de dado para estirar vy
planchar un objeto, el médule comprende: una

extremidad de dado que tiene una superficie
interior que define un orificio gque recibe un
objeto que tiene una periferia, la superficie
interior de la extremidad de dado estd configurada
para recibir el objeto a través del orificio que
recibe el objeto para uno de estirar y planchar el
objeto, la extremidad de dado ademds incluye una
pluralidad de trayectorias de fluido completamente
encerradas dentro de la extremidad de dado vy
colocadas adyacentes a las porciones respectivas de
la periferia del orificio que recibe el objeto; y
una caja que rodea la extremidad de dado, la caja
incluye una pluralidad de entradas simétricamente

separadas alrededor de la caja, las entradas estén
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configuradas para recibir un medio de refrigerante
Y para suministrar el medio refrigerante a
trayectorias de fluido respectivas de la extremidad
de dado, la caja ademds incluye una pluralidad de
salidas, por lo menos una de las salidas esté
asignada a cada una de las trayectorias de fluido,
las salidas estdn configuradas para permitir que el
medio de refrigerante fluya fuera de la caja desde
las trayectorias de fluido de 1la extremidad de
dado; en donde las trayectorias de fluido estén
configuradas para evitar que el medioc refrigerante
entre en contacto con la superficie interior de la
extremidad de dado, y las entradas simétricamente
separadas permiten que el medio de refrigerante
enfrie de manera uniforme la extremidad de dado.

2.- El1 mbédulo de dado de conformidad con la
reivindicacién 1, caracterizado porque la periferia
del orificio esta cilindricamente configurada, y la
pluralidad de 1las trayectorias de fluido -estén
colocadas alrededor de la periferia cilindricamente
configurada del orificio que recibe el objeto.

3.- El m6édulo de dado de conformidad con la
reivindicacién 2, caracterizado porque una de las
salidas estd asignada a cada trayectoria de fluido,

y cada una de las trayectorias de fluido esté

iy
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dispuesta adyacente a porciones respectivas de 1la
periferia cilindricamente configurada del orificio
que recibe el objeto.

4.- El mbédulo de dadeo de conformidad con la
reivindicacién 1, caracterizado porque la
pluralidad de salidas estd colocada simétricamente
alrededor de la caja.

5.- Un ensamble de dado de conformacién de
latas, gque comprende: una pluralidad de mébdulos de
dado colocados de una manera lineal para permitir
gue un troquel pase a través de los médulos de dado
respectivos, cada uno de los médulos incluye una
extremidad de dado que tiene una superficie
interior que define un orificio que recibe un
objeto que tiene wuna periferia, la superficie
interior de la extremidad de dado est& configurada
para recibir un objeto a través del orificio que
recibe un objeto para uno de estirar y planchar el
objeto, la extremidad de dado ademé&s incluye una
pluralidad de trayectorias de fluido totalmente
encerradas dentro de 1la extremidad de dado vy
colocadas adyacentes a porciones respectivas de la
periferia del orificio que recibe el objeto; y una
caja que rodea la extremidad de dado, 1la caja

incluye una pluralidad de entradas simétricamente
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separadas alrededor de la caja, las entradas estdn
configuradas para recibir un medio de refrigerante
y para suministrar el medio refrigerante a las
trayectorias de fluido respectivas de la extremidad
de dado, la caja ademas incluye una pluralidad de
salidas, por lo menos una de las salidas esta
asignada a cada una de las trayectorias de fluido,
las salidas estédn configuradas para permitir que el
medio de refrigerante fluya fuera de la caja desde
las trayectorias de fluido de la extremidad de
dado; en donde 1las trayectorias de fluido estén
configuradas para evitar que el medio refrigerante
entre en contacto con la superficie interior de la
extremidad de dado, y las entradas simétricamente
separadas permiten que el medio de refrigerante
enfrie de manera uniforme la extremidad de dado.

6.- E1 ensamble de dado de conformacidén de
latas de conformidad con la reivindicacién 5,
caracterizado porque la periferia del orificio esta
cilindricamente configurada, y la pluralidad de las
trayectorias de fluido estan colocadas alrededor de
la periferia cilindricamente configurada del
orificio que recibe el cbjeto.

7.- E1 ensamble de dado de conformacién de

latas de conformidad con la reivindicacién 6,

Xs
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caracterizado porque una de las salidas esta
asignada a cada una de las trayectorias de £fluido,
y cada una de las trayectorias de fluido esté
dispuesta adyacente a las porciones respectivas de
la periferia cilindricamente configurada del
orificio que recibe el objeto.

8.- E1 ensamble de dado de conformacién de
latas de conformidad con la reivindicacién 35,
caracterizado porque la pluralidad de salidas esté
dispuesta simétricamente alrededor de la caja.

9.- Una disposicién de mébdulo de dado para
estirar y planchar un objeto, el médulo comprende:
u2n medio de calentamiento de fluido; una extremidad
de dado que tiene una superficie interior que
define un orificio gque recibe un objeto gue tiene
una periferia, la superficie interior de la
extremidad de dado esta configurada para recibir el
objeto a través del orificio que recibe el objeto
para uno de estirar y planchar el objeto, 1la
extremidad de dado ademas incluye una pluralidad de
trayectorias de fluide completamente encerradas
dentro de la extremidad de dado y colocadas
adyacentes a la periferia del orificio que recibe
el objeto; y una caja que rodea la extremidad de

dado, la caja incluye una pluralidad de entradas
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simétricamente separadas alrededor de la caja, las
entradas estidn configuradas para recibir un medio
de calentamiento de fluido y para suministrar el
medioco de calentamiento a las trayectorias de fluido
respectivas de la extremidad de dado, la caja
ademds incluye una pluralidad de salidas, por 1lo
menos una de las salidas estd asignada a cada una
de las trayectorias de fluido, las salidas estan
configuradas para permitir que el medio de
calentamiento de fluido fluya fuera de 1la caja
desde las trayectorias de fluido de la extremidad
de dado; en donde las trayectorias de fluido estdn
configuradas para evitar que el medio de
calentamiento entre en contacto con la superficie
interior de la extremidad de dado, y las entradas
simétricamente peparadas permiten que el medio de
calentamiento de fluido caliente de manera uniforme
la extremidad de dado.

10.- El1 médule de dado de conformidad con
la reivindicacién 9, caracterizado porque la
periferia del orificioe esté cilindricamente
configurada, Y la trayectoria de fluido esta
dispuesta alrededor de la periferia cilindricamente
configurada del orificio que recibe el objeto.

11.- El médulo de dado de conformidad con
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la reivindicacién 10, caracterizado porque por 1lo
menos una trayectoria de fluido incluye una
pluralidad de trayectorias de fluido, y por lo
menos esa s8alida incluye una pluralidad de salidas,
una de las salidas estd asignada a cada trayectoria
de fluido, y cada una de las trayectorias de fluido
estd colocada adyacente a las porciones respectivas
de la periferia cilindricamente c¢onfigurada del
orificio que recibe el objeto.

12.- E1 médulo de dado de conformidad con
la reivindicacidn 9, caracterizado porgue la
pluralidad de salidas estd colocada simétricamente
alrededor de la caja.

13.- El1 médulo de dado de conformidad con
la reivindicacién 9, caracterizado porque por lo
menos una entrada incluye wuna pluralidad de
entradas colocadas simétricamente alrededor de la

caja.
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RESUMEN DE LA INVENCION

Un paquete de herramientas de conformacién
de latas (2) incluye médulos de dado internamente
enfriados (4, 6, 8); cada médulo de dado incluye
por lo menos una extremidad de dado (14, 16, 18,
20, 22) que se mantiene en una caja; el medio de
refrigerante es suministrado a miltiples entradas
(24, 26, 28, 30) provistas circunferencialmente en
cada caja; el refrigerante es canalizado desde las
entradas a través de los espacios (42, 44, 46, 48,
50) entre una superficie exterior de la extremidad
de dado y la caja para enfriar la extremidad de
dado; las salidas (34, 36, 38, 40) est&n separadas
circunferencialmente alrededor de 1la caja para

reqresar el refrigerante al suministro del medio.
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The present invention relates gencrally to can manufacturing tool pack
assemblies that have drawing and ironing dics for reforming a cup info a
container body, and more specifically to such a tool pack asscmbly that is
internally cooled.

2. Brief Description of the Related Art:

Can forming dies are used to form the bodies of metal cans or containers.
The description herein is particularly concerned with forming two piece melal
containers. A shallow metal cup is driven into the dics by a punch to form the
body of the can. The dies generally are provided in lool packs in which a scrics
of progressively narrower die nibs are arranged to progressively draw and iron the
metal cup into a container of the desired shape and thickness. An example oia
conventional set of drawing and ironing dies in a tool pack is shown in U.S.
Patent No. 4,173,882 issued to Lee. Jr. ont November 13, 1979, the entire
disclosure of which is incorporated herein by reference. Each die is included in a
respective die module.

Die tool packs used in commercial can manufacturing conventionally use
cooling fluids applicd to the exterior of the die pack to maintain or reduce
operational temperatures of the dies, In certain can forming applications,
however, it is desirnblc to avoid the use of external cooling fluids. For example.
external cooling fluids may contaminate the container surfaces, which requires

costly and environmentally undesirable post-formation cleaning processes.
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assembly according tc the present invention.

Fig. 2 is the axial cross section of Fig. 1 showing fluid cooling medium
pathways flowing into the assembly.

Fig. 3 is the axial cross section of Fig. 1 showing fluid cooling medium

5 pathways flowing out of the assembly.

Fig. 4 is a transverse cross section of a drawing and ironing die showing
cooling fluid pathways in the dic according to the present invention.

Fig. 5 is a cut away view of the drawing and ironing die taken along the
line V-V of Fig. 4 .

10 L. )\ D F NTION
Fig. 1 shows an internally cooled modular die tool pack assecmbly 2
according to the present invention in an axial cross section. The assembly
includes three annular die modules 4, 6, and 8 in sequence, with adjacent modules
separated by spacers 10 and 12. The first die module 4 includes an annular
15 redraw die nib 14 followed by a first annular ironing die nib 16. The next dic
module 6 includes a seccond annular ironing die nib 18. The final die module 8
includes annular die nibs 20 and 22. Die nibs 14, 16, 18. 20, and 22 are held in
die cases 15, 17, 19. 21, and 23, respeclively.
Referring also to Figs. 2-5, each of the die mnodules 4, 6, and 8 has at lcast
20 one inlet port and at least one outlet port for cooling medium. When multiple
inlet and outlet ports are utilized, the ports preferably are arranged alternately and
symmetrically around each die module.
Referring more specifically to Fig. 2, the first die module 4 is provided
with an inlet port 24, the second module 6 is provided with inlet port 26, and the
25 third modulc 8 has inlet ports 28 and 30. Similarly, as shown in Fig. 3, die
module 4 is provided with an outlet port 34, module 6 is provided with outlet port
36, and module 8 has outlet ports 38 and 40, from which cooling medium cxits
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passage of cooling medium from inlet 52 circumfercntially in both directions to
outlets 60, 66 is illustraied. The other inlets and outlects for that dic module ure
arranged in the same manner. As a result, an inlet and the adjacent outlet are 45°-
apart. Dic nibs 14, 18, 20, and 22 are cooled by a similar arrangement of
symmetrically spaced inlets and outlets.

Advantageously, the symmetrical spacing of the case inlets and outlets
provides for even cooling of the die nibs, thereby insuring that dic nib
temperatures remain uniform, and minimizing circumferential temperature
gradicnts. The external tempemturc of each die nib can be monitored, cither by
temperature measurement thermometers 80 at cach module or by monitoring the
temperature of the exiting cooling medium, and temperature adjustments can be
made as necessary.

Although the present invention has been described in relation to a
particular embodiment thereof, many other variations and modifications and other
uses will become apparent to those skilled in the art. It is preferred, therefore,
that the present invention be limited not by the specific disclosure herein, but

only by the appended claims.
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7. The die modulc of claim 6, wherein each inlct is connected by the
respective path with one outlet and each path extends over a respective part of the

circumference of the nib.

8. A can forming die assembly including & plurality of the die modules of
claim 1, wherein the modules are arrayed in a lincar sequence for enabling a

punch to pass through the respective dies in the modules in scquence.

9. The assembly of claim 8, wherein each fluid path comprises a

clearance between the case and the respective dic nib,

10. The assembly of claim 9, wherein the clearance is a circumferential

channel formed on the outer side of the die nib.

11. The assembly of claim 8, wherein the inlets are spaced symmetrically

around the case.

12. The assembly of claim 8, wherein the outlets are spaced

symmetrically around the case,

13. The assembly of cleim 12, wherein the inlets are spaced

symmetrically around the case.

14, The assembly of claim 13, wherein each inlet is connected by the
respective path with one outlet and each path extends over a respective purt of the
circumference of the nib.
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1. A dic module to draw and iron an object, the module comprising:

a die nib having an inner surface defining an object receiving orifice
having a periphery, the inner surface of the dic nib being configured to receive the
object via the object receiving orifice to one of draw and iron the objecl, the die
nib further including a plurality of fluid paths fully enclosed within the die nib
and arranged adjacent to respective portions of the periphery of the object
receiving orifice; and

a case surrounding the die nib, the case including a plurality of inlets
symmetrically spaced around the case, the inlets being configured to receive a
fluid cooling medium and to supply the cooling medium to respective oncs of the
fluid paths of the die nib, the case further including a plurality of oullets. at least
one of the outlets being assigned to each of the fluid paths, the outlets being
configured to permit the fluid cooling medium to flow out of the case rom the
fluid paths of the die nib;

wherein the fluid paths are configured to prevent the cooling medium
from contacting the inner surface of the die nib, and the symmetrically spaccd

inlets permit the fluid cooling medium to cvenly cool the die nib.

2. The die module according to claim 1, wherein the periphery of the orifice is
cylindrically shaped, and the plurality of {luid paths are arranged around the
cylindrically shaped periphery of the object receiving orifice.

3. The dic module according to claim 2, wherein onc of the outlets is assigned 1o
cach fluid path, and each of the fluid paths is arranged adjacent to respective

portions of the cylindrically shaped periphery of the object receiving orifice.

4. The die module according to claim 1, wherein the plurality of outlets arc

arranged symmetrically around the case.

5. A can forming die assembly. comprising:

RSN e
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a plurality of the dic modules arranged in a lincarly to enable a punch to
pass through the respective dic modules, cach of the modules including a dic nib
having an inner surface defining an object receiving orifice having a periphery,
the inner surface of the die nib being configured to receive an object via the
object receiving orifice to one of draw and iron the object, the dic nib further
includiqg a plurality of fluid paths fully enclosed within the dic nib and armanged
adjacent to respective portions of the periphery of the object recciving orifice; and
a case surrounding the die nib, the case including a plurality ol inlets
symmetrically spaced around the case, the inlets being configured to receive a
fluid cooling medium and to supply the cooling medium to respective ones of the
fluid paths of the die nib, the case further including a plurality of outlets, at lcast
one of the outlets being assigned to each of the fluid paths, the outlets being
configured to permit the fluid cooling medium to flow out of the case from the
fluid paths of the die nib;

wherein the fluid paths are configured to prevent the cooling medium
from contacting the inner surface of the die nib, and the symmetrically spaced

inlets permit the fluid cooling medium to evenly cool the dic nib.

6. The can forming die assembly according to claim 5, wherein the periphery of
the orifice is cylindrically shaped, and the plurality of fluid paths arc arranged

around the cylindrically shaped periphery of the object recciving-orifice.

7. The can forming dic assembly according to claim 6, whercin onc of the outlcts
is assigned to cach fluid path, and cach of the fluid paths is arranged adjacent 10
respective portions of the cylindrically shaped periphery of the object receiving

orifice.

8. The can forming dic assembly according to claim 5, wherein the plurality of

outlets are arranged symmetrically around the casc.

AMEND e,
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9. A dic module armangement to draw and iron an object, thc module comprising:

a fluid warming medium

a die nib having an inner surface defining an object receiving orifice
having a periphery, the inner surface of the die nib being configured to reccive the
object via the object receiving orifice to one of draw and iron the object, the dic
nib further including a plurality of fluid paths {ully enclosed within the dic nib
and arranged adjacent to the periphery of the object receiving orifice; and

a case surrounding the die nib, the case including a plurality of inlcts
symmetrically spaced around the case, the inlets being configured to reccive a
fluid warming medium and to supply the warming medium to respective ones of
the fluid paths of the die nib, the case further including a plurality of cutlets, at
least one of the outlels being assigned to each of the Nuid paths, the outlets heing
configured to permit the fluid warming medium to flow out of ihe case from the
fluid paths of the die nib;

wherein the fluid paths are configured to prevent the warming medium
from contacting the inner surface of the dic nib, and the symmetrically spaccd

inlets permit the fluid warming medium to evenly wanm the dic nib.

10. The die module according to claim 9, wherein the periphery of the orifice is
cylindrically shaped, and the fluid path is arranged around the cylindrically

ghaped periphery of the object receiving orifice.

11. The die module according to claim 10, whercin the at least one fluid path
includes a plurality of fluid paths, and the at least one outlet includes a plurality
of outlets, one of the outlets being assigned to each fluid path, and cach ol the
fluid paths being arranged adjacent 1o respective portions of the cylindrically

shaped periphery of the objcct receiving orifice.

12. The die module according to claim 9, wherein the plurality of outlets are

arranged symmetrically around the case.

AMEMIT T
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13. The die module according to claim 9, whercin the at least onc inlet includes a

plurality of inlets arranged symmetrically around the case.

AMENDF? tans-
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N ABSTRACT

A method 1% provided for stoning & cup to 3 scletted wall
thicknean, uking a mandicl that pushes the cup through
several ironing rings that wee axially aligned wilh the central
axig of the mandrel. The meihod includes selecting 3 wall
thickness, providing a resiftive heater iated with at
least ane of the puach, the ram and the ironin rings, and
controlling a gap between s punch and the immng tings,
and thus the wall thicknuss of the irned can bady, by setting
a temperature of al {east one ol the punch, the ram and the
froning rings. The temperature x ret by contraliing lectrical
cupsent in the resistive beater o provide a contolied gap
between the mandrel and sroning rings, w prudue 1 wall
thickness of the ironed can Pandy ‘pual w she slecied wall
thicknusa when the can budy s pashed thanigh the wonog
fings by the mambel.

6 Clulms, 4 Dnmning Sheeis
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TEMPERATLRE CONTROL DURING AN
BODY IRONING

BACKGROUND OF TIIE INVENTION

I Ficld of the laventon

The icchmead fickd of the invention s a for.ming methad
ftw sheet raet al cans made frumn ahrminom o secl sheet or
a combination of sa1d both matensls, sand methnd being
called “ironmp". Sad shects may ax well be provicded with
an atldihonal functivnal eo a ting (e . Lammalion or coat af
varnish) 1n this technical ficld, ironegd can hodies ape
oblained which in a closing process may be provuled with
can ends o nixain closed vans

in said tec hical ficld, it s an abyect of e irventian o
reduce Inol wear and o ymulianeously save material

SUMMARY OF TiE INVENTION

According (o The inventon, thin nhieet . acheved by
usiy a* least one 0! 2 heated nr o« vowsled punch and 4 heaicld
o & conled ram and beated or conlud g onps and
heated « coolel provess and suppriing apents iy or
heating, ol said punch. ram, 1fonmg nngs and pavew Ll
suppuating aegeots may he cnnnlied extemalls as well s
provelings the ram, punch or tresming angs with an itees ned
heating or cunling meanx {clann 1,4) M dunenswms o e
wong lonl are alterable hy 1t tempenature,

With a known ool lempersture THETA,, and 2 detined)
(i v, selected) tonl configuanon (given cleatamee between
ruruag mandrl and ring), the womed can preseats o delned
disiribmion of the wall thickness. A defined {(ontmiled)
heating or conling of the tools resulls 1 sn expanaivn or
shrinkage, respectively, of the imning mandrel smd nng ined
b defined chunge of sud clearanae, thus achus ng a onn-
trollable wall thickness or a change in the wall injvknes
didribution depending va the selected ennienlled 1empera-
wre Thus. accanting o the mvention, the 100l genmetry
alicred by ntlucnting the tempetature. whinh influence 1<
pancipslly avonded by poor st oing 2 suiwlapielly oor-
slam comling apent

The prescnt .avcndion sevceedds i compensaling {omnpe s
lure miluences and innl wear novuring duting operaton o
an troming peevs Without sund compensaiion, rawng the
cwele mumbers ol romng ma e would ant e prssable
Resudes, the scivice Tile ol canh qonnie o s mashexdly
prolonged, since nal wear may be enmpunsated witlyou
heing forced 1n use pew' tnly Raud wmpensalon peoan
longer term usability of the same ol and, deapine wearnng
ol the wnl manal (mostly bard metad), peaducton of an
woned aan wih consant wall thicknesses remainiyg the
Sane fof a long erm

Aveording o the mvention, both, the lncmung ebavpor
dunng wrming nl a2 seam and the Inemng hehavionr dupng
rethizeim e uppor van odge damcies {C ceduced mek’ o
“pecking™) are anproved

Duning wimmring, materal wasie mav in rediced Alw,
the nmmng povess af e upper can udge may *ne
imprones with regard 1o accuraey

Ry a0 addilonally poasihle dimmiaing ‘ghising of the
wandow o thaensional wlerance, which wan b clecied e
v reduetion of the sheet thickness of 4 sy metsd sheat,
the thnckness of the remnamuy wall portem of e wan
may—i using the vention—be reduced Junng necking o1
the upper can porion Acopthng, o peoe ail, diamer
variien duriag eeductien of the upper can porlvn Hom 3
rum dsmers oo reduced upper diameter Cneckog™)
impedes a turther reduction of the wall thickness

‘r

&

»

k]

The ipventiun permmis s h ait improvement i Lazsr ul
makenal savinga

For compenalig o] wior by using tumprrature
inlluencus, the mvention uses 3 physieal effect winch,
sccording o prior it was imdesrcd and pvaxled In Bl
prior an als uses conling agents and Inbricanis winch, wih
respest o the envimnment, preseid an elevated or reelused
lemperature; bowever, sud lemperdture being a* o ¢ st
kevel 1n andee o avord a cliange ut o kol geomeiry as oow

" nlended hy the inventing P < wall thickness s mer-

suted m wontact or contactless sinl Hay be conuolied 1y
Iracking or adpusiment or may b * feefhackeonineliod™
remain an ennsant values, by alienmg the fenyeratnn of e
wob {clam 9) ’

DETAILLL DEN RIPIHIGN OF 1L
PRLFLRRE ) SLATHODIMLNGS

Ihe lalbs e conhehmic ool e Liveention e n tontad
T vy s e detash 3 and s nophote compi e nse s the
ol Vel e

TG Y Doz the Dese s tlw sdmims o v waenalysgt hie Bha ppatn g gt
apurct 2o cpamp ko Tt el g e
e i qranceng gl may sers, beg eyt o0 ookt with
FRLATT

TIG 20000 Tahews o putnh & fwiag v movam f 4
3 s-called punch e The oo principhe showen hen
corresponds (0 pran an

PG N Uhee heating ol a pon T 200 a vani as also peseshile
hy cxiernal e o rakatnm o 1G4, o0 esample,
1Husirates an exteinal wlraral Lidhaim 4o

FIGR 4,5, 6 Heating o cilected with the help o1 beatng
varindges or heatime respdioes & (FIG d) aocondhme o the
physical prnciphe ol + resivlam e heatmg, Tleating, can 1w
be he made with heboal mpe canridges o sparal heating
clements X, sha heng o rewstance besuag pinuple (FiG
5) The he ilime cartrits~ acconbieg 1o FIG 6 are ineried 'n
said ram 1, an intepralna ol b st cantrdges in a puch
2 alwr heing pesible

Cabks W) arg waed Bz ahouhin power sipply

Using an utuction metlasd vl arzangenn nt &) for an
chotne pewr supply s pessifle (o spare the ot tons in
this emshodliment, sand belin & ol 1ood wowld 2ve w b
shurted then

Coals & mas e arraneed betweon saul sonug nngs 10,
108, e (nsteact ol spasist, thoy may aswed = grong,
i Jeeant o] apdd o labaedd s 1 ng arrangeimers fenmpaie
e 1y

T 7 Heateat o F sam péoondns 3 is dhan poessaltle By 0
exiereal el atrangemuet b s d poch o ran e e o
by .aduction

FIG X Nawd purchion et 8 swweh ™ wnee Dor il
I rathmg, Hunls througy o 1 S sbowe a e
micrrated comduss 1o, 1o oongh wlph sl o 2l -
leatuzy Thid may he wid

Hei 9 Sad peocht o it soochid of leaed Paoeoned
cantact plales T, Th

116G B0 Sand tommeng bwnls ot sa o tann oo, aee
auded o tmated B opsnwe e Polier et wiah B
camnl X lhe fompe e Sl Tyt ke
A aofacnment For by altey v ool b nwedimm | ms e
said 1atn m o contral conhing 2, e

NG I Aeahdor wh 1l e wontal v e mgch
Al feasd e i B, B0S, 1l Bor e purpose, 12y
venlurs ane provaled weor 0 sand o g e » 1)
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3

FEG 12 At Jeast one ning 10w, 104, 10¢ 1 heated by beli al
pipe resixings 22 or the hest s carried vt} by ennling spiral-
11

F1G. 13 Proceas andd supporting apents " lopmag Aunds™)
of an “immng preas ayslem”™ are conled or beaed 10 henchi
from different vxpansivn oeflicienis of iramng nngs and
punches

Heating or cooling af said ram 1 or punch 2 apd < r el said
woning rings by al least ome venten canredge s discloed
without Figures, 4 temperature change hemg achieved by a
defined alwratiwon of the cross sectons of 3 pas ow
(Thomson Joule elfect)

The iwmperatire mnge <uitalle Tor use in comral the sl
dimensinna (¢ iz dismeter) @ beiveen =20 10 2507 € (saud

temperatuire range hemyg luniied hy prevaeus (oot Naogus and

innl rupture),

1° €' chunges the dinmeter af the ironing. mandrel by IR
am. e g oin casce ol hard metal heine the vl matenal This

pves the corpeyponding alteration of the wall thickness of

the ironed sheet metal can or eosrespamnds in the edent o}
diameter compensation

If the amount of wear 18 known cluning a longer eim uwl
pse—1n cane of known 1ool-lemperatore behavinur—, the

emperature o! she forming tools may be g -term aliered

by characieriic Jenses (o read eorreclly  charsslensic
curves] Thus, 4 continuaus tanl wear i contpeasaied ua a
hng lerm cantimnwes hasis,

Besiden saxl compensatun, short-term tonl dime nsions
(nng diamcier, mandrel diameter, camespanding diameir
sleps nr different diameicns of succtasIve ninEs) may by
altered withuut removal or chunge ol the ol

A temperature conirol ul tonds for allering ther imer-
som v hipht tor producuon as well s tor noacach and
development,

What i elaimed s

1 Muthod 1y smming a cup with 1 mapdrel having a
central axis and comprising

a punch wl « ram, dunng saidl itonng pushing the cup

with the mumdrel through several runing angs. axully
alyned with respect W the central atis ol the mandrel
0 Iorm an ineped can hidy having s w il thickness, the
methixl comprisime

w

4
sleenng o stlocna? wall heknews ol sl p-vald var
oy,
PEOVIGINR ¢ resiad-v e Pueling means avee g watl,
P kot s o]ty pameh, the ram am! e oy
ang»,
woalmlling a gap betwern the punch andd the nuning
rimgs by setuing 4 temperature of at least one of the
punch, the rvm and the oning Bngs, Sakd NI
tre hempg mt by setling an elecincal current in sad
resisive hedhing, means, sand oonimlled ap cnere
sponding, i sanl selected wall ihicknesws < that the
wall thickmess nl thie ironed can by formed by
pushing the manidrel through romng nmey eniee-
sponds e ~and selected wall thickness
1 The methoal aevording to clam 1, wheeem e can wali
Thickness s mweasunerl lor cantrotling 41 least ome of giler-
alum of the can wall ‘huhness i mamtaimag wensdant o in
wall thackmea~
I M methed o Jlane 2 wheron by o centrnaltod
alicration ol the ton | lemiperalure the ar sa's ¢ Lhorss s
altend nf maintamod Lenslant
4 The mesbunlof . om 2w oo the measin s ant e the
thichress i eoepted e rahal direetion
& he et of clam 1 wluen the clooieal s neont -n
satdd esisbive b, peoaes s ik iced b an osb o el
& lnmene Wl (o0 e 2w, the foad hnoang 2 mobed
having 4 central avs atd compriving 2 puo. vaml a v Tog
pusiing the cup w ih I mondiel theawgh o cleralis 0
IFORIME £, ATally adizhedd Wirh et i the o nlealk avs
ol the mandict 1o 8 wm an e car by Javing o wall
thicknos, wherin
{21 al Teast nne of sl vonzp anes el e alls by sty
by heating o s woni e eledigalis through
Lahvies, and
() the mamdrel o1 sand e ool w cleetinally von
uollable i a woywiatun of sand iromng o), whcply
heating ol ~aul W Jeasd e of sard iomne ange amld
contro]l o iy omperamne of the mand=od et nees
cutieamning o vl 8 sl wrhont mes vl o gaee
men
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CHROME, NEW JERSEY, A CORIORATION OI' KEW JEWSEY

DIE.

No. 883,605.

Spoaifiention of Lattora Pateat.

Patented Aprs) 7, 1008

Applisadion flled March 18, 1906. Sennl No, 308,805,

To all whom 1¢ moy eoncern: |

Be it known that 1, Fernixann E. Caxpa,
t citizen of the Umted States, rusidine at
New York, in the county of New York and
State of New York, have invented certain
new und useful inprovements in Dies; und [
o hereby declure the fullowing te v a full,
cloar, and exact description of Lthe same, such -
ar will enable others skilled in the art to
which it spportains 10 mmka and use the
sama.

My invention relates 1o means for cocling
dies of presses nnd tha like and cunsists in
masna for circulating eooling fluid through !
or around such dics, wll s more fully herein-
nftor described and particularly pointal ous
in the clsims.

The objects of mny invention are 10 avoid
over-heating of pregz dies and tha hke and
to provide simply, inexpensive und reliable
means for coocling the sane.

{ shall particularly describa my invention '
with reference to dies for forging prassor snch
as are used for extremoly heavy work, the

articular die illustrated, being one intended
or o hydraulic forging ﬁreus of the type,
illustrated 1n iy atent No. 751,430, dated
Fehruary 2nd, 1904, but iv will be undersiood
that tie invention is applicabls to varous
other und sinaller typas of dies, as well or to
dies for many different kinds of machines
and presses.

In the nccompnnying drawings: Figure 1
ghows a central vertical zection of the die of
tho furging press such as referred 1o, with
the liner of snid diz in place; Fig. 2 shows n .
horizontal transverse section of said parts on
the line x z of Fig. 1 and Fig. 3 shows an ale-
vution of the liner ramovad from the diu, and
part:cularly shows tho exterior spira} groove
of such lirer, through whieh coohing fluzd eir- |
culoies,

In the snid drawings: 1 degiguates an
anvil die for n forging press. such na above
referred 10, and 2 a liner bushingr therefor.
This bushing fits closely within the bore of
the die, being in fact usually foreed in place
under great pressure. [t may, however, ha
rotnoved by the ngrplicnt.ion of pressure, and ;
such bushings ave fram time to tima remover
and replacad by others us they become worn
or us the size ur style of the work Lo be done
i the press 1s changed, e number of burhinges
of different sizev baing frequentdy provided
for *Ne same me. When in plaee 10 the

press, iherp is & hydraulie plutge smmed:-
ately hopeath the bore of the (e and anether
hydreulic plunger above the somwe.  The
heated ingot to ba prossed 18 placed within
the bore of the bushing, résting -ipon the
low er of anid plungers and then by 1he setion
of the upper plunger, the mpat s rampressed
within the dic and finnlly i foreed ourward.
usually by the nction of the lower plunger
] Jdo aot illustrate these phagters, a8 ther

- Ineation with respeet 2o the anvil die andd toe

method of upeiavon ol the press 1 weil

r known ta thosa aequainted with hydranlic

lorging presses 1L will he rendily nppurent

that wurh heat will e communieated from 3

the highly heated ingot Lo the die, amd that
in nn{:-.r to avuid delay in the opuration of
the press it is bighly desirnbie te provide
manns {or carrying off the Lient thue econ:-
municated ta the die.  This T dn, 1 the eon-
gtruction shown, by provuling in the side of
the remavabli hushing 2 s spirnl gronve 3
und by providing in tha inner wall of the din
1 grooves 4 and 5 ndnpied 1o regisier 1e-
speclively with the upper aml lower cor-
volutions of the groave 3 when the bushing

*ig in place. Ducts 6 nid 7 lead from these

grooves 4 and § 1o the satsite, nnd there may

be connected to pipes lor supplymmg and

i‘lll:r ring off cooling wuter or other ennling
uid.

Owing o the eloga tit of the bushine o 1the
dio proper, it 1w not usually necessory lo pack
or lute the joints batwuen the dia and hiugh-
inﬁn at the tap and huttom,

n the operntion of the press, waler or
other eooling fluid is circulated from duet 7
and through tha apirnl groove 3 tha bush-
ing 1o duct 6 and thenes outward, the waler
so circulated ebayrbing the heat ~ominun:-
cated to the bushing from the heated ingot
and keeping the bushmg woed die relativeely
coul mur ut practically o uniform tempern-
lure.

What I clnim is:—

}. A dlie for forging presses and the hke,
carnprising a die pro‘mr and a buer bushing
fitting therein, anid bushing having in 1w
foce adjncent to the din proper & chunnel for
tha eirenlation of enoling fluid, snid din pro-
vided with manns for supplying enoling Nuu?
lu said chanmel

2. A die for furgg presses= aml the hike,
cornpriking a dio praper uml o line r hush.ng
thervtor, smid | ushig proveded w. the | o

&

~J

kb

1,

A
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adjacent to the lie proper with a apiral therawith md excemdang arnan the per
groove for the circulation of cooling fluul.  eurisee of gaiid die proper, susd gr voves arapt
snid die provided with supply and dischuige ol 1o regnter with the apun, gree of ane
ducts communient.ng with snid groove. beshing when sand bushiag s i plarce,

3. A die for {orging prosses and tho liks, I In testumony whereo! Uallix my signnenre,

i the preconce of (wo witnes~en

comprising o die proper and a linor hushing
FERDINAXD E. ("ANDA

vharefor, said linor bushing having m jtaouter
surince a spiral groove for tke circulation of ' Witnesaes:

cooling fluid, the die proper having supply | Arroxge Krom,
10 nnd digcharge ducts and grooves connected H M Makncs

¢o
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United States Patent [ 1] Patent Number: 4,502,313
Phalln et al. [49] Date of Patent: Mar. 5, 1985
{54 TOOLING ADJUSTMENT Avoraep, Agent. or Firm—Paul R. Audet
[79) Inveator: Thamas L. P.hlll, Cury: 1 3ez ). [£1)] ABSTRACT
Ulnes, Palatine, both of 1L :mmbr;nr;ﬁnglﬂhm-cupuﬁﬁl
3] Amignee Americss Can Company, Gresawich, pheral flange relatively thin material into an
e Coenn. ' elongated coatainer also having a flange by moving a
dls and punch relative to one ancther sad draw clamp-
a [21] Appl No.: 377381 h;lndmllluvl;mml::lhm::l;dtw
- ’ 1923 ter applying a bottom member axially relative
- (2] Plad: — Meyia to the die against the punch to profile shape said con
H [31] Int Q3 BB 22/  mainer bottom without the beaefkt of coolant floading of
(55 us.Q. TWMR T/ id material during drawing and irouiag, the improve-
72/34  ment comprising; a die of a predetermined shape and
[S8) Plald of Search ............... 72/342, 364, 47, M8,  yize carried in the appacatus, a punch of a predeter-
. T/49  mined shape and size for cooperating with said die and
(561 References Clind each h:l:ll‘ll:l surlsces wl::h ..dudlna s clearnoce therebe-
tween formiag materkal; peparats
U.S. PATENT DOCUMENTS “ﬂwﬂﬁmﬂlﬂdmﬂhmeln::
155,447 2/197] Bogoit wurrmmimm———es 73/11  permit flow of coolant; valving ln line with die and
397174 V197 Sohetal i wa Ti/M2  ponch passages for independent control of the coolaat
1,924,437 12/1979 HOMg mimcensian ceiiscsimam WwHs  flow from & supply mesms 10 said die and punch to
4IRIM /1979 Maeder o imee nma ‘E-lw't rqulll':an of the o:;m; tempersture of said
means with respect to punch means Lo incresse
FOREIGN PATENT DOCUMENTS ord anid cl thercbet by i0g said
l::’x:u :I.;::g Hﬂ Kingdows . mrfugu towsrd or away I'rom one another during the
1245317 /191 Usked Kingdom :ul:':;' nnd ironing of mid material into sn clongated
1309903 3/19718 United Kingdom .
Primary Examingr—Leon Gilden 7 Clalms, 7 Drawing Figures
'
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1
TOOLING ADJUSTMENT
BACKGROUND OF THE DISCLOSURE

M“rﬂuﬁﬂ 24 oz. 404107 tin free steel
sary. Mare ¥, b 24 o

container was made in & ilwo draw opemtion. (The can
makers canvention gives the diameler scyom the com-

pleted doublescam in inches plus slxtesnths of an inch 20

then the haight in inches plus sixteenths of an inch.
the foregoing cootaiver is 4 4/16" in diame-
by:l?/l"’lnhdﬂt).lﬂldd:ﬂwhlblnumlh

& container whose height bs

y greater than
dm.ﬂuwdmmuhnmlﬂph 3

dnaw process. [t is also desired to make mch a conlainer
In the popular 1§ o= 303406 sixe or the 13 ox
.300%¢ 407 slze or the 11 oz 211 X400 size.

A triple draw procesa s required to make the forego-
coptainers, and that process tends to thicken the
-area of the container side wall near the open end. Tha
«smoutt of thickening incresses from tha bottom of the
nullinernthempmdnllthew-yuﬂ:uponhe
flange. This thickening is a consequence of the drawing
of the material from s flat disc-shape and the varisble

of the material ms & fune-

¥

of material increming the weight ead cost of the con- 40

The preferred contaiper is fashinned {rom double
reduced plate and more specifically from plste of DR9
tamper and sbout 65§ per base bax basn weight. DRY I
s tin mill product specification which relates to the
process by which the metal i cold reduced in two
mluwnhqmnlpulbmdbelmth:lweold

standard in the can making industry; it origlsally re-
ferved to the amount of steel in & base box of unplale
consisting of 112 sheets of meel 14X 20", or 31,360

FELS
€51
5

2
should not require a postcoating. Of counse, tinplate
which is oot organically cated will require st least an
internal postonating operstion.
The outside costing is applied by roller coating or
cail caeting and cured in an oven. For sheet coatlng

operations, this coating is baked in a temperature range -

of 300" ta 400" for about 6 to 10 minutes. [t ia meually
spplied to the metal substrate at & film weight of 8 to 15
mg per 4 square Inches of plate ares. The outside coat-
ing can be of seversl chemical types such as a vinyl
organosol, an epoxide resin, an amine resin, & phesalic
resin or nutably formulated bleads of these reslns. The

tempernture of 300" to 400" . lhrltoltlmlnuulu
genenlly used in sheet coating. Inslde coatings coutain
mixtures of phezolic resln, epoxy resin, vinyl sojution
resing of the vinyl acetate-vinyl chioride copolymer
type and high molecular weight polyvinyl ‘chioride
dspersion resins.
Thlpl'd'ﬂ'ldnﬂhnduﬂllnﬂtdﬁ'hpmdmﬂl:h
& devired cogtainer baving 8 minlmum amount of the

closed in U.S. Pat, No. 4,262,310 which is amigned to
the came Campany s the present inveation, Far s triple
dllnndhudunlhndhndudmunninsud

the wal] thickness are concurrently rexduced in esch
forming cpexuticn. More specifieally, the Newt operution
blanks snd forms the sheet of precosted material into o
p whereln the diameter is in excess of the
this operation the wall thickness is re-
iroping while drawing such that part of the
noed to leu:hnihuh:h-nhnmlmned

LiE
5“@5
t
%
%
E

nces the dismeter sad again concurrently lrons
umlhﬂyrduulhﬂmfmtbelnpw
To this second operstion the dismeter is
reduced snd the height increased sa that they are about
cqual. The finsl operation reduces the dimmeter still

sidewall which is about 0.001"*lcss than the starting
gsuge before bottom profile and sidewnli beading.

In any of the multiple operstions where the dlamcter
is reduced and the side wall is thinaed the ironiag opers-
tion may be stopped befure it reaches the flange. Conse-
quently, the flange thickness as well as the side wall srea
next adjscent, the flange can be left thicker. [t should be
appreciated that & complete container can be manufac-
tured from precoated stock without having the need for
any washing, repair postcoating or additional ensrgy-
Intenslve operations.

The addition of ironing to the multiple-draw process
pormits the originat cutedge or circular blank to have s
smaller diameter than that.necesaary for an uniromed

60 similar size contalner. Therefore, the smount of steel

This marerial ybemmdm what oltimately will  used for this container is less than that aceded for drawn

wurface by an epoxide-resin-type or an
organceal costing The inslde may be costed with a
coating consisting of a combination of resins of the

organcsol type. Inside and outaide costings are capable €3 genented. Lubrication

of withatanding the drawing and ironing stresses typleal
of can-making operations. Cansequently, the contalner
can be made from a relatively high temper material and

0 N LA = et o SN Il S SE0S S o B BN alas'S"d

contsiner of the sume size. This reduction In steel saves
material and reduces the ultimate cantalner weight.
During forming st high levels of pressure, heat is
topically applied to the coating
is a critical aspect for forming multiple drawn and
ironed containers, The Jubricant provides the nceded

slip properties when precoated plate is formed in the
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The lubricant must be abls to work under both the

.4
These changes are critical to the overall container shape
and more specifically, to the varistions In ultimate
helght, volume, side wall condition, bottam profile
integrity and flange leagth before trimming from one
container to another. Tha uatrimmed Mange length at
any given circumferential portion thereof i also & func-
tion of tha original material gaugs and the grein direc-
tion established during the rolling of the sheet. Conse-
quantly, if the metal s high earing the flange will be
exicnded radinlly at all points which are about 45° to the
grain direction ta an extent which ls wasteful of mate-
rial snd barmful to the process. Conversely, law esring

heat and presgore in onder to protect the coating and ~ metal will not extend as far. Light pruge metal will 1end
metal combination from destruction. The mechanical o have & short or narrow flange in & redial direction
working of tha precaated metal In the dies of the prest 15 pormal 1o the direction of the graln. This minimum
cunpes & rise in temipersture of the precoating and metel  radial extent could result in incomplete trimmed riogs
us they are farmed Into conalners. Temperatures inthe  guch that they will be pnmanageable and/or the flange
, press tooling and consequantly In the containers atleast oo short.

at the Interface rise 10 150" F. In the firgt redaw stazlon Also, low temper steel and/or a heavy plate gauge
and reach a3 high as 200° F. in the sccond redraw sta- 20 and/or plate with low levels of lubricants prodoce luge
tlon, but tmnperatures xs high ay 280° F, have been  flanges caming wrinkling about the circumferential
measared. [n addition to or instcad of topical lubricants  flange periphery. That wrinkling has difficulty in Nlow-
dry film type lubricants can bo dispersed in solvent and  Ing past the clamping sleeve tirough the tacling be-
i ted in the coating. During the forming opers-  tween the punch aad die. More particularly, the upcon-
tlons, the dry film lubricant becomes avallable st the 23 trolled wrinkling of the Mange periphery locks againat
hented interface as » bard, solid protective layer. It s the clamping aleeve which B designed 1o coatrol the
essential that the melting paint of the solid Jubricant be  feed of the metal to & prescribed mte. Locking puts
adjusted to cooperie with' the levels of beat exinting ~ excessive stress on the side wall during drawing and/or
during the multiple forming steps whereby the lubricant  on the battom duaring profiling. That stress causes tear-
first becomes avallable in & Mlowable form st the time 30 outs in the slde wall and breskouts in the bottom wall

when the icmpearature excesds & predatermined level

A working temperature & ultimately arrived at dur-
ing the multipls forming operations and contrary to
drawing and ironing of containery there ia no
coolant/lubricant

beverage
fioad of the continers and tooling 33

used to form maitary food cams The flooding of the
containers and tooling requirey that the containers be
cleaned by washing and drying after forming. Here,
thers i disclosed an essentinlly clesn dry process which

provides a container which i ready to be packed and 40

processed. Of course, the foregoing relates primarily to
organically precoated stock and not necessarily to unar-
ganically coated tinplate. The working temperture is &
result of the proces the tooling design,

materisl used and other factors thet influence the pres- 43

sure spplied during forming.

Traditionally, any varistion in plate gauge, hardness
or temper which affected the drawability had to be
overcaine by different punch and dis dimensions. In

particulsr, a few 0.0001" in the clearance between the %0

pusnch and die (for & dmwn and ironed container disme-
ter in the range of 2 to ) could substantially affect the
outcome of s dmwing and ironing process. Metal tends
o be & resistant ta thinning during the plastic deforma-

tion resulting from drawing. In & multipls dew/rednaw 53

procem with ironing. the resistance to thioning will
affect the ultimate consiner voluma becasss as the
metal ia thinoed it clongates resulting in greater side
wall height. Shrilarly, the plate gauge varies

out a coil thus affecting the ultimately container size. [a 60

& two-piece coatalner the helght and volume aru critical
in that each container muat be of oniform size in order
1o properly pass !hrmghuhﬁngmmmpmeuin;
and labeling equipment.

From the faregoing it in clear that the process used to 63

multiple form drwwn and ironed food containers gener-
ates » sufficient amount of beat and working pressura to
cause uncontrolled dimensional changes in the tooling.

Mora specifically, the feeding of the materigl into the
die a8 & result of belng drawn by the punch bs not mni-
form and not controlisd because of the locking due to
wriokling about the extanded flange pesiphery.

In & high speed draw/redraw food container multiple
forming operation at speeds of 100 containers per min-
ute or higher the varisbles which will determine the
quality of the container produced are many and are
changing with reapect 1o time. 1t is theyefore emential o
such a commercial operarion 10 be able 1o accumtely
control the process and consequently the results by
some means. It i the objeet of the disclosure to present
the techniqus, method and apparstus discovered which
permits the stated problenus to be resolved.

ORJECTS OF THE DISCLOSURE

It iz an object ot this invention to radially sdust the
tooling dimemslons during operation to overcome run-
oing material and operational changes which will affect
the conlainer and Lrim size and quality.

I1 ia smother object of the pregent Inveation to over-
come the difficulties of lmving gauge talerances which
affect the length of the untrimmad flange sod container
volume.

It ks still & further object of the present mvention o
disclose & method by which the amount of flange wrin-
kling can be controlled.

It is yet enother festure of the present invenlion 10
show an inexpensive, expadient and practical means by
which the container volume and flange length can be
adjusted in u high speed commercial drawing and iron-
ing food can manufscturing process.

SUMMARY OF THE DISCLOSURE

The present inventions deals with thin metal plate
having u thickness or geuge tolerances of +5% from
the ideal or aim gsuge necessary for reliable continuous
multiple forming operatons. I the past the maximum

-t o —— -
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5
gauge tolermnce feasible for producing accepiable con-
tainers without excessive flangs, incorrect volume, clip-
offy, breaknuts, tearouty snd the Jike was about 3%
from the ideal gauge. The 3% tolerance is necess-
tated by the recogaition that in a high speed commercial 3
oparation the ccoentricity of the toaling relative to its
axls varies such that the trim rings berowe offaet or
eccentric with respect to the trimmed contsiners. Simi-
larly, uneven clamping affects the contral of the metal

dllwnwmedhllmmmmnm Dur- 10 i

Ing vormal startup ths normalization of tooling temper-
sture results in & decreass in the amount of trim. This
cantricity problem couplad with the plate gangs toler-
sacs means that the 3% b critical unless other mes-
sures are taken, The present disclosure deals with those 13
other measures which parmit the plate gauge tolerances
to be raised to at least as high s £5%, .
The ideal gavge of 65# plate ks 0.00715 inches and
with & 3% tolerunce glves & gauge variation from
0.0068" 1o 0.0073". The difference between precoated 20
ph:ndﬂnnpllumpumnm"n&nﬂn

mmh.d&-pnduuﬂlurdh—hund to
cootral the dimensions of the punches with reapect to 25
the dies. Water psuagas provided to parmit coollng
water to flow through tha tooling will help controd the
clearance between the punch and dia muffictendy to
bandle the 3:5% gange tolerance.

The flangs length ks also s function of the tempera- 30
ture of the tooling since the dimensions of the tooling
vary with temperatuer resuiting in fluctoations In the
loading applied o0 the metal. Temperature increases in
the punch, or decrensed in die result in grester on-
trimmed fiange dize length and larger container valame. 33
Similasly, minimum trim‘length corvelates with decreas-
ln_gpmhmmndlnuu_-ddiempmm
with lighter piata gauge, and specifically as the gavge
decreases s0 does the amount of tric. When the tooling

is cool or at room tempersture, the cans which are 40

drawn and Ironed have large or eacemxive wim rioga. If '
the tools are allowed 1o hest up by restriction of the
flow of the cooling water or increaxing the t=mpersture
of the cooling water, the trim rings diminish in size.
This resplts because the metal flow or drawsbility Im- 49
proves permitting more metal o flow into the dde and
battom of the contuiner. This improved flow decreases
strem induced in the container during forming thos
minimizing the potentisl for breakouts or tearouts. Of
course, the metal
cressing the smount of conling but at ths risk of grestr
stress in the can side and bottam. It becomes a balance
a8 to obialning the maximmum uss of material at the minl-
mum stregs while keeping the trim s coatainer size
within the runge which & considered normal. a8
The preferred embodiment in a typical press of the
type described for making ironed cans in a multiple

can be reduced by in- 50

6
up and expand. Similarly, incressing the flow of coolant
w the die decressss the tamperaturet of the dle

Lubrication level also effects the trim ring dimen-
slons. With bigh levels of lubricants either topieally
applied or in the costing, small trim rings are obtained
since the metal flow or deawabllity s tmproved. Con-
versely, low lubrication levels produce large trim rings
s the stress of the process s incressed and the flow of
mctal is Inhibited. The preferred lubrication rate in 17 to
21 mg per square foot *=7 mg per square foot on the
inside and outside of the container when petrolatum i
wsed as lubricant. Simllarly, temper will affect the trim
ring dimensions. Low temper steel has a low teasile
streagth and thus gives long trim rings as the metal
clongation is greater, iemper metal produces short
mdnpdnuﬂuuilemsﬂlllhl]hudmem
clongation s low.

The preferred drawing and ironing process seeks to
prodace containers with uniform height having a toler-
ance of ==0.0001". It Is, therefore, important to be sble
to quickly and casily adjost the process to meet the
parameters ﬂumuhlnthtlhemllh;mﬂln—
ey are uniform.

BRIEF DESCRIPTION OF 'I'H.E DRAWINGS

FIG. 1 s » partial perspective view of the spparatus
of the Invention in & press having three stations in which
a thin sheet of metal iy flt blanked and cupped, then
redrawn and Gnally redrawn again and bottom profiled;

FIG. 2 is a schematic flow llustrating the
coaling circults and waler flow in the spparstis of F1G.
5

FIQ. 3 ia a partial side elevational view in croms sec-
tion of the punch and die of the first redraw station of
the apparnims of FIG. 1

FIQ. 4 Is & partial sids elevational view In cross sec-
ton of an alteraate punch design for the spparatus of

FIQ. 5 is a plan view of a trim ring which is almost
too thin or fragils for handling;

FIG. 6 is a plen view of & trim ring which has excess
material such that it is uneconomical and difficult to

F1G. 7 is a plan view of a trim ring wherein the
amount of material and distribution of sume s consid-

drawing and ironing process, haa chilled water of about
4r P wh;thm;hdudluﬁmon:npplym
nestion and lhmuﬁthupmchuﬂunnnﬂuupumw FIQ. 1;
lupply ection. Contequently, the temperature of

the punches or the dies or both can be contrulled.
Forumple.mﬂcﬂmnﬂhwnunwmmmm
punches will incresse the amount of ironing s the
puldiu elpud. Similarly, incressing the €9 handle;
flow of ﬂmuhlhcpunchﬂwdlpuvnnhm
from I.u a radial direction and cui down the
t of ironing \vlu takes place a8 the dies warm

ered normal,

Ly
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DETAILED DESCRIPTION OF THE
DRAWINGS AND DISCLOSURE OF THE
INVENTION

F1Q. 1 ls a partial perapective view of the toaling 10 5
io a press wherein multiple operations take place in
& blank sheet of & thin metallic sirip into a
contuiner having s helght greater than its diameter. The
tooling 10 lucludes s blanking and cupping tool 11, &

which in s conventional manner iy yapported from the 13

perpendicularly from the crown 14 into » lower guide
bushing 18 which ls sffixed to the ram 13 by a bushing
retalner 19. The ram 13 is thus carried within the press

for gulded reciprocatory movement towseds and away 20

?

the crown 14 ws shown by the srrow In FIG. 1.

ing nad pupping tooling 11 consists of o
dmaw die assembly 20 moonted to the
is attached to the die

JHE
i
%
;

il
§§E;EEE
gLisd
E’E .3
i
i

werrounded by a hold down clamp 38, see FIG. 1.
The tooling for blanking and cupping 11 and the

second redraw and bottom profiling 13 are substantlally 13

ienticel to the Mt redmw tooling and as for ax the
present disclosure Is concerned the cooling passages are
substantially as shown in FIG. 3 in tI!e other stations

with the first redraw station 12 and the parts which
compase the puuch and dic members for each of the
tools 11, 13, or 13 are Mmilar in aame and pperation

1]
:
B
K
g
&
s:

8
generally 44. The incoming coolant passage 43 supplies
the spiral grooves 44 which are against the inside of the
draw die 34 thus allowing the coolant to flow about the
periphexy of the punch center 42 and in heat conductive
contact with the inalde wall of the punch 39. Tha cool-
ant enters the spiral groove 44 at » high elevation and in
circulating the coolant progresses to the bottom of the
punch center 42 whers an exit pasage 432 s provided
to permit the coolant to flow upwandly through the
punch center 42, punch spacer 34, punch reteiner 37 and
out across the punch shoe 36.

An inlet passage 43 is provided at the left side of the
die shoe 31 in FIQ. 3 and pamage 43 which permits the
coolant fiow acrom and then upwardly through the die
shoe 33 and Into the die retainer 3L The pamage 45 in
the die retainar 31 includes an offbet portion 46 st the
Juncture where the passage 45 from the bottom of the
die retaiser 31 joins another passage 47 from the top of
the die retainer 31. This offstting is needed In order to
slign the passage 45 and 47 o they rus through the
partions of the dis retainer 31 with the matimum
amount of material thickaesy. More specifically, the
offset 45 for passages 45 and 47 permit the dle retainer
31 to have maximum strength notwithatanding the fact
that coolant
passage 47 continues up through the die ring holder 33
wherein a transverse pasmage and inner wall groove 48
are pravided to permit circumferential cireulation of
coolant beiwesn the lnner wall of the die ring holdar 33
and the mating part of drew dic ring 3.

As those skillad in the art will no doubt appreciate,
Oirings such as, for exsmple, those noted t the mating
swrfaces between the punch shoe 36 and the punch
retainer 37 and labelled 49 are included at all of the
Junctures betwesn all of the composents of the tooliag
in arder to provide the fluid tight sesl necesmey far
coolant low without leakage of the coolant. The cool-
aat in the punch of FIG. 1 and, in particvlar at the

passages 59, 51 (again being the offket) and 53 in 2 man-
ner similar Lo that arrangement through which of copl-
ant was pllowed to enter. This tachnique is wed in order
to maintain the strength of retsiner 31, Pessages 50 and

They will only be described in detall in connection with 45 52 wre spast from pagtages 45 and 47110 permit circola-

the first redraw acction shown in cross section in F1Q.
J, and the alternate punch sssembly of FIG. 4.
ing to F1I0. 3 which is the partial side eleve-

tion of the coofant aboul the circamference of the draw
ing 34.

raing to F1Q. 2 which is a schematic view 1o show

are drilled therethrough. The |

tonal view in crous section of the fint redraw tool 12/  the flow of coolant in & parallel type system. While the
and it shows in detail the cooling passages. Specifically,' 50 preferred embodiment incorporates » paralte! type sys-
there ia a dia retsiner 31 mounted on dicshoe 32 casried tem, thase skilled in the art will no doubt sppreciste that
an a ram 15 for supporting the hollow cylindrical die in apecific instances other arrangements would be feasl-
#ing bolder 33 which holds therein the carbide draw die  ble where the eoolant flow is mere importsnt during
ring M4 in concentric coaxial alignment. The first re-  certain stages of the forming operstions than others due
draw tooling 12 includes a punch assembly having a 35 to- Increased heat buildup, for example, the second re-

punch shoo 38, a puach retainer 37, a punch spacer 38
and, of course, the punch 39. There are g pair of cylin-
drical centering locating sleeves upper 40 snd lawer 41

draw operation. In FIQ. 2, from left to right there &s
shown the tooling 11, 12 wnd 13 in schematic fashion.
The top blocks are laballed punch amembly and repre-

which are coaxlally centered within the punch portion tsnt the respective punch sssemblies for the cupping
of the first redraw operation operation 11 The lower 60 ant blanking too! 13, first redraw ool 12 and second
locating sleeve 41 ls held within the punch by a punch ~ redraw and bottom profiling tool 13. Similarly, the

center 42 being a ring-like member disposed within the
hollow confines of the punch 39. A cooling passage 43
starts in the upper left side of the punch tooling in F1G.

lower blocks lmmediately below the punch assembliey
are the die amemblies for the cupping and blanking tool
11, the first redraw tool 12 and the second redraw and

3 and permits coolant to flow acroms snd down through &5 bottam profiling tool 13.

tha punch retainer 37, the punch spacer 34 and into the
punch center 42. Aboul the punch center 42 there ln s
saries of spiral grooves In the periphery thercof labelled

L T T I W L R YOI SHIPRE ) DR o

The coolant flow begins st 2 pump labelled 32 which
by the piping generally labelled 53, throughout, i eon-
necied to a chiller 34 used 10 control the 1emperature of

TN
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ﬂuuﬂnlbﬂn;pumpdﬂ:muhlheplpln]!! Inthe notwithstanding the fact that the material dimension
preferred embodiment the coolant is water and the  ic, thicknes or apecifications, i temper will vary.
temperature 40° F. The pump 52 and the chiller 34act  For example, the following Example A discloses an
_'mmplymhuw&empdv:wthHnw armngement whersin the die ftemperstures were

semblies by the respective manifold amemblies B3a and 3 checked with & contact pyromester probe with and with-
335 for the dies and punches. As can cmdly be seen gyt pooling ea €.a be seen, The temperaturss varied and
schematically in FIG. 2 and as can bo seen pictorbally in  could be controlled by the flow of coalant.
FIG. 1, the manifolding is for paraliel flow. Manifolding
o ol skl o S f b o s RALLEL PATH €00

eac assem- 10

blies, The connections include flow control means FA PATH LING
being valves designated 58 (one for each amambly) and

flow control meters 55 (one for exch assembly). The TEST| TEST]
valves 33 are shown plstorially in F1G. 1 and schemati- Exiting Cas Tempsrsturs 10-30"F. 190-150"F.
cally in FIQ. 2, and similarly, the flow meters 36 are 13 Cupping Dis Tepereture NP, WE
shown pictorially in FIG. 1 and schematically in FIG,  Fint Redrew Die Taxparture 95°F. L P
2. Flow meters 56 are Hedland beand in-line type which , Jecood Refnw Dis Temperaiars rE. WE

aro designed 10 measurs the flow ia a mange of zero to o edww Slesve (Clamp Siewve) K. NCF

two gallons per minnte. Thas, It can be seen that the  Socoud Roduw Shve (Chonp Blesve) !NFF.  I00°F.
quantity of coolant fluld available to flow to any of the 70 Temperatore .

dently determined sod regulated. Exit manifolds §7a Test 1 involved cooling of the second sation (the frst
and 575 are commected to :W“nﬂ:nﬁ redraw) tooling caly. The press ma at 80 strokea/mi-
punches to permit collestion of the coolant OW  pute and made csns from 75§ ‘T-4 plate.

Test 2 was a more representative experiment; all
llllﬁﬂlwellmldbyllp“tﬂ'@l"ﬂlldls-ﬂ

disclose the details of the conling passages through that 30 ated at 100 strokes/minute and made cans from 75# T-4

2 . infet Similarly, sn experiment wherein the water was run
3, the coclant exters the punch shoe 36 "’:;"_'::E fu series (oot specifically chown and disclosed herein
buse 59 belng & cylindrical member disposed within 4 Wher® the temperutures of the stations cannot be inde-
redraw siceve 60 & continuing device for the can and 33 Peadently controlled) the coolant flows through one set
pressure clamp. Redraw sleeve 60 is bollow and cylin-  of tooling afier xnother before it i rechilled. For such

|
k

drical and fits about the outer periphery of a carbide an experiment inferior cooling was found.
mulﬁwmm.bm.mhmﬂ“_ Draw ponch temperatures are onavailable bacause
tached to the Jower periphery of the cylindrical punch the clamp sleeve covered the punch surface and made it
base 5. Redraw slecve 60 u.mmmwlﬂmﬂehummmwmmhw-
ﬂehuopel:‘:manmwﬂmnuuﬂm rectly touch the punch.

ried on punch 36. There are coolant pamages in

z:uhemﬂmmmmdﬂrﬂdemwﬂ SERIES PATH COOLING

f hoﬁmﬁ.p—ﬁ':ﬂezuzww 3 q'rlnht'?-u- y :g:
rom Inlet passage 43 into the punc com- Redraw Dis Twopersture .
municates by crous pastags 8a with a series of spaced mﬂmﬁp&u:::%m . ::::
paralle] circumferentially positioned grooves in PUBCh gocong Rutresw Sieve O n,,,,' e 20 P.

mﬂ.&nﬂ;;upﬂapunihmﬂhntinﬂnwhh

grooves of punch core 63. In order to establish 8 circu- 50 ",

{tous path sbout the outer periphery of punch core 63. Aﬂmuunﬂum-mmrmﬂed.bmﬂu_lpnd
There are & serles of inner coonections 66 between W23 15 strokes/minute. The coaling was a series ar-
adjacent grooves of punch core 63 to permit thecoolant ~ Maagement fed by tap water at the temperaturs and
to migrate from one groove to the next. As canbe jeen  Pressure mentioned previously. , C s
in FIQ. 4, these interconnections 64 are alternsiely 535 It is clear that paralle] feed is superior for minimizing
spaced on opposlte tides of the punch base 59 such that  Operaling temperature of the tooling. Tests | and 2
the coalant mus Aow about the punch core 63 before it Involved parallel-path cooling channchs in which water
can reach another level and this in & maze fashion cool  from the mpply cooled only one lool befora heing dis-
ant flow pames through the spaces formed by the charged from the press The matesial ased was also 75#
groaves In punch core 63 and the Inner connections 64 60 T+4. No die temperature eaceeded 170" F. and that no
adjacent the inside wall of the carbide ghell 61 An exit  clamp sleeve exceeded 200° P.
mﬂh}ammthmﬁﬂ:umﬂn Calculations as to the amoont of hest which is re-

to the punch shoe 36 and through an ealt pussage 67, ant temperatures before and after it has passed through
In operution, the apparatus shown In FIG, 1 can be &5 the tacling provided that a sieady stata condition has
an experfmental tool to determine the best  been achieved. That is to say that, the tooling is running

- method for producing containers having the ideal trim at an operating speed for & sufficient time to equallze the
ring as shown aod described with respect to FIQ. 7. operating temperatures of all of the components and all

rpap 1Y S
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.




following Exsmiple B ’
The smount of heat being removed from each tool by
the coolant water wis determined a continuoms

the heat removal rates could bo calculsted. The resnlts
are »a follows:
10
RATE OF WATER FLOW
HEAT REMOVAL RATE
(RTU/MIN) {GAL/MIN)
Capper Pxack 1] sl
Flra Redrew Puuch M an 13
Firt Redraw Dis a2 0.8
Beoond Redrew Disn »n o
SPEED OF UTR
MATERIAL RUW 73¢ T-4 0

12
for drawing into cane. Similerly, the trim ring sthown in

the container bady. It is therefore

- mize the radlal extent of the trim ring such that the flow

Once the concept was evolved sa 1o how the indepen-
dent cooling of the tooling for the various sations could 3

accommodating wide ranging gauge variations.
. EXAMPLE C
The difference In flow rates batween the punches and

The following test conditions have besn tried on the
pross with the objective of determining the effect that
varioms water cooling arrangements have on the

amount of metal in the trim ring- -
DRAW DIB DRAW PUNCHES
CDOLED (STATIONR) COOLED (ETATIONE)
Noma Mose
1,3 123 55

In each test the press apeed ia strokes per minute was 80
and, marked pancls of stock were inserted into the feed
atack at set intervals. Matched cans and trim rings were
saved and weighed o determine tha percent of metal &0
from the original blank which was used In the trim ring.
The flow path was paralle] such that the tooling 11, 12
snd 13 could be independently coaled.

FIQ. § shows a trim ring which is difficult to handle
without jamming. That b to say that, the tim riog 63
shown in FIG. § is narrowest in the ares normal’'io the
direction of gruin established during mill rolling of the
matal into & sheet form to maks it thin encugh to bs used

T, 30 R AN S5 MR A ANED BT =T

of metal is not inhibited by puckers. These puckers
result from the olroumferential contraction of metal as it
Is converted from s flat sheet or from a larger dismeter

23 container into a smaller diameter container when the

motal is Insufficiently clamped. Once agaln the trim ring
even though excessive tends to be wider along Hnes at
43° to the direction of the grain as established during the
rolling of the metal at the mill.

Flually, FIQ. 7 shows & normal trim ring and while
nbt circular about its onter circumferential periphery it
is more nearly so than the trim rings of FIOS. 5 and 6.
Here again, there s some narrowing in the aress sormal
to the direstion of grain. This preferred trim ring has
mufficient materinl to be easily handled withont difficul-
ties due to lis size or fregilness. Aguin, the preferred
trim ring of FIQ. 7 does not have tho puckary 58 shown
in connection with the excensive trim ring in FIQ. 6.

y, there is no inhibition to the flow of mate-
rial during drawing or redrawing, and ia particular, to
the movement or flow of metal during the bottom pro-
file operstion wherein materisl has 1o be shifted into the
bottom from the flange and side wall of the container.
trim rings from the test where,waler was supplied
puaches and rings had 27% more material than
of the test where there was no cooling. The czact
ware:

¥

it

RATIO OF TRIM RING
WEIGHT TO ORIQINAL  STANDARD
BLANK WEIQOHT* DEVIATION

THST WITH NO a3 004
TEST WITH 047 004

{*Moss: Oripinal Blanb Weight = weight of 11im ring + wxight of penvcypending
cmn buiy)

nl-.-h-h-h.-—u-.l'_"n-rlﬂ_.m

EXAMPLE D
h.-;-lllll of can making tests of 65# DRY gauge-temper
1. Process Set far 1deal Piute Thicknems
Safe operating gauge runge for costed plate: 0.0073"
{—3.3%) to 0.0078" {+13.3%)

way . - —
. ML
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4,502,313
13 14
Water cooling flow rates (40° to 50° F. supply), gpm: CONDITIONS TO DECREASE
IRONING—HEAVY PLATE
. Statlen " Punch Dia
. Capalng 04 ™ 5 —PUNCHES DRy
Sevsnd 02 an P2 1 & 1 3
Thind oxs uw TOOLINGSURFACE ® 15 10 ™ & |2
WATERFLOWRATE @ 3 33 a0 3% a0
2. Procems Set for Heavy Gauge Flate 10 OnY - ’
h Safe operating limit for costed plate: Up to 0.0080" Mﬁ I3
. (+6.0%). (OsOR
- Watsr cooling flow rates (40° to 50" F. supply), gpm: %ﬁl K7
1 13 INLET WATER THMP4F F. AVO.
St Panch Die mﬂﬂml:lh:lrnl.cwiﬂmdauhlppr:::_eﬂm
varistions og specific coolant igurs-
iy v i tions could be applied (o variety of tooling ia arder $o
Thind s Neoxe 20 muke & system whotein the tooling dimentions could be

eunl_:mllgll in accordance wilh the desired results of the

fabricating prooess.

The critioality of the trim ring control has been dis- “The claimy which follow are fashiones to cover those
cussed In conpection with FIOS. 8, 6and 7, Data which  arremgements which skilled artisan would develope
exceeds the variation in brim ring material by weight in 23 mhmumimxﬂhndhnuz
Srame is disclosed In connection with soms experiments  disclosure even though configumtions or
mied with coolaat fiow for varying condhons with  PATUSAr operstica to which It bes been aduperd wre
varying types of plste i.e, light, ideal snd heavy. It can What la claimed 1:
buﬂduulleui!nﬂu?dghumummﬂdmj L In ea apparatut for drawing and broning & container
some extent ootwithstanding the fact that the plate  from material without coolant being spplled directly to

. " gm M.ndi;dmdn;. oven f"m-"ﬁ? mlln
movement B
EXAMPLE B Includes punch means and die means for drawing and
CONDITIONS TO INCREASE 15 ironing sald material captured therehetween into s thin
IRONING—LIGHT PLATE walled hollow contsiner having s cop-shape, the im-

provement comprising:
adjacent surfeces on wid punch and dic means for

PUNCHES DIRS defining & space therebetween through which sid
1 T 3 1 1 3 W material mulp.dlu.rinfn r:.lﬂk:lt ;
coolant pastages provided means for per-
T TOATORRACE  Im 0 W R w W mitting coclant 1o flow therethraugh withool mid
WATERFLOWRATE 20 .8 .7 10 73 20 coclant contacting mid matackl =
o ) flow regulating memns associated with said die means
CAN SURFACE s 43 coolant passages for adjusting the rate of sald cool-
TEMPERATULE aot allowed to pams through sald die means in ac-
(DEOREES F) cordance with varistlons in caid maierial and to
TRIM RINO LT clfect mid space, between sid adjscent surfaces by
T s tion lo or away from sid punch means
INLET WATER TEMP. 43" 7. AVCL Eitface; and
temperahire control mesns connected to mid die
NORMAL CONDITIONS FOR IDEAL PLATE means pumages to change the temperature of sald
coolant in sccordance with variations in said mate-
L] rial and to effect sald space, between sald adjacent
~FUNCHES DIES surfaces by increasing oc decressing mid dic menna
1 1 3 [ T | mﬁnpﬂmm:’raﬁy&mﬁdpﬂuh
a TOOLDIC SURF means sy
mw‘-:_l wwe WP E» 1 The spparstus of claim 1 wherein mid punch mesn
g WATER FLOW 40 M M wo .3 2 60 huecoolant pusagrs conneoted independently of said
AATE (OFN) die means pasnges and snotber flow regulsting memna
' CAN SURPACE in being counected to said puack means passsges.
TEMPERATURE 3. The apparstus of claim 1 wherein said punch meam
(DEGREEA ¥) has coolant passages independent of mid dic meams
TRIM RING L1 & passages aad ancthar temperature contral mesns being
WEIGHT (GRE) connected to mid punch means pasages.
INLET WATER TEMP. &f° AVO- 4. In an spparatus for drawing and ironing a cup with

a peripheral flange fram relatively thin material into an

L T L N IIRTAC Y. W NPT AR ok i e  -u T
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. . 4,502,313
15 16
clongated contuiner also having a flange by moving a means and said punch means (o permil regulation
die and punch relstive to one another and draw clamp- of the operating temperature of said die means with
ing and centering sleeve coaxial therewith and thereal- redpect to said punch mesns to Increase or decreass
ter spplying a botiom forming member axially relative sald clearance therebetween by moving said sur-
to the dis against the panch to profile shape said con- 3 faces 1oward or awsy from one snother during the
tainer bouom without the beneflt of coolant flooding of drawing and ironing of said material Into an elon-
sabd materlsl during dmwing and ironing, the improve- gated contaiper.
ment comprising: 5. The spparats of clalm & whereln said die and
s dle means of a predetermined shape sod size carried  punch pammges esch have independent temperature
in the apparatus, 10 controlling means for varying the operating tempera-

» punch means of a predetermined shape and size for  ture of the coolant flowing through said passages to said

surfaces which define a clearance thersbetween 6. The apparatus of claim 5 wherein said temperature
durlag forming of sid material; countrolling means is between said valving sad ssid pas-
separates passages through ssid die mesns and suid 15 sages for mid die to change the tempersture of mid
mean o permit flow of coalant; coolant for seid dia.

supply means independently connected to 7. The apparatus of claim 5 wherein said temperamure
le means and sald punch means passages: controlling means is betwean suid valving and said pas-
valving In line with said die mesns and said punch  sages for mid punch to change the temperature of sid
means pusages for independent mﬂlorlhenmlmlbrn!dpmh

coolant flow from said supply means to suid dic L.

R L R P S L
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From the INTERNATIONAL BUREAU

PCT

NOTICE INFORMING THE APPLICANT OF THE

COMMUNICATION OF THE INTERNATIONAL BITTMAN, Mitchell, D.
-. APPLICATION TO THE DESIGNATED OFFICES Sequa Corporation
3 Univarsity Plaza
Hackensack, NJ 07601
i (PCT Rule 47.1(c), firwt scnicnee) ETATS-UNIS D’AMERIQUE

+" | Dute of mailingsdeyhmniivyecr)

15 May 2003 (15.05.03)
Applicant’s or agent’s like referonce
RM-106 (PCT) IMPORTANT NOTICE
Intemulional applicution No. Intemutionnl [iling datet day/monthiyenur) Privrily dutday/mrmihAveur)
PCTAUS02/34806 31 October 2002 (31.10.02) 02 November 2001 (02.11.01)
Applicunt
SEQUA CAN MACHINERY, INC.

I. Nnotico ln herehy piven thut the Intemutional Bureau hax communiculed, ns providod in Article 20, the Iniemations] applicution w the
following designuted Offices on the dule indicated abowe us the dute of mwiling of thix notice:

KP, KR

In secundance with Rulke 47.1(c), thind scnlence, thase Offices will aceept te presient xdice us conclusive evidence that the commamunication
ol the Inkernational opplication hox duly wken pluce ont the dale of nailing indicoted shove and no copy of the intermtional uppBication ix
reguired w by furnikhed hy the applicant 1o the designeted Ofice(s).

T

“The following desipnated Offices have waived the requirement for sueh u communication ol this time:

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
EE, EP, ES, Fl, GB, GD, GE, GH, GM, HR. HU, ID, IL, IN, IS, JP. KE, KG, KZ, LC, LK, LR, L5, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, §G, S|, SK, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZM, ZW

The comnunication will he made o (hare (ITices only upon thelr request. Furthermeme, thase Offices div nol require the applicant Lo
Turnish @ copy of the internationul upplication (Rule 49.1(u-bis)).

3. Inclowed with thiz nolice ix a enpy of the inlemational application os published by the Inlemutione! Burcao on
15 May 2003 (15.05.03) under Nu. 03/039780

4. TIMK LIMITS fur flling 4 demand for Iniernationul preliminary exuminailon und for eniry Inio the nallonul phuse

The opplicahks time limil for calering the national phoss will, subject fo what ks suld In the fullowing puragraph, he 30 MONTHS from
the privrily doic. not only in respect of any clecied Office T a demund for intemintionul preliminury cxominution is fled hefore the
explirntion of 19 months from the priority date, bul alio in respect of sny desipaated Ofice. in the ahsence of liling of weh demond, where
Arlch 22(1) us ndilicd wilh effect from | April 2002 applics in roipeet of that dexipnated Olfice. Jéor lunther detily. sce POT Casetie
Nu. 4472001 of | November 2001, pugen 19926, 19932 and 1993, os well on the PCT Newslmiter, Ocloher and November 200 and
lchruary 2002 ixsucs,

In practice, lime Minlix other thun the 30-month me Nimit will continue o apply, for various periody of time, in respeet of certain
dexipnoled or clected OfTices. l'or reyular updaics on the applicuble thne limits (200 21, 30 or 31 months, or vther i limit), OMice by
UtTice, refer w the PCT Gazeie, \he PCT Newsietter and (e PCT Applicani’s CGuide, Yolume 11, Nutionul Chapiers, all uvpituble from
WIPO's Internet site. 81 hip:/wsww,wipo.inbpetenfindes. mml.

Jor Mling o demand for Internalional preliminury examinatlon, ke the PCT Applicuni’s Guide, Yolume VA, Chupter 1X. Only an
upplicumt wha is a mativnal or resicdent of o PCT Contmcting Siole which is bound by Chapter 11 hug the right w like o demond for
. intenational prellminary exominuibon (ut prescnt. all PCT Cantracting Sttes are bound by Chapeer 1),

I ix the applican’s sule responsdbillly o menitor wll ther: lime imiw,

“I'ne Internativnul Bumsuu of WIFO) Authorized officer
3. chemin des Culombelies .
1211 Geneva 20, Switzerlund Judith Zahra

Fuewimile NoJ41-22) 740,14 35 Telephone No.(41-221 J38YL.H

l'orm PCTTZIBA0R (April 2002)
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PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION CONCERNING
BTTMAN, Mitchell, D.
sugll\:u :‘sﬂslo'oﬂlr'l?(“b.lt;cml\JNMsz AL Sequa Corporutl:n

3 University Plaza

{PCT Administrative Instructions, Section 411} Hackensack, NJ 07601
Unlted States of America

Date of malling {day/month/yenr)

29 January 2003 (29.01.03)
Applicant's or agent’s flle reference

RM-106 (PCT) IMPORTANT NOTIFICATION
Internatianal application No. Imternetional filing date (day/monthiyear)

PCTAIS02/34896 31 October 2002 (31.10.02)

Internastionat publicstion date {day/momthiyear)
Not yet publishad

Priority date {dey/momhiysar)
02 Novembear 2001 {02.11.01)

Applicant
SEQUA CAN MACHINERY, INC.

1. The applicant is heraby notifled of the dete of recsipt (axoept whars the Istters "NR" appear In the right-hand solumn) by the
imtemntional Buresu of the priority documertis) re'sting to the parlier applisation{s) indioated below. Unleas otherwiss
indlvated by an asterisk appsaring next to a date of receipt, or by the lotters "NR™, In the right-hand column, the priority
dooument conoermad was submitted or trangmitted to the Internstional Buresu In compliance with Ruls 17.1{a) or (b).

2. This updates snd replacas any previously lssued notification concaming submisalon or transmittal of priority documents.

3 Anasterisk(®) spperring naxt to g dete of raceigt. In the right-hand column, dengtes s priority document submitied
or vansmitted to the Intermational Bureau but not In compliance with Rule 17.1(s} or (b). In such a case, the attention
of tha applicant is directed to Rule 17.1(a] which provides that no designated Office may disregard the priority claim
conoarnad before giving the applicant an oppertunity, upon entry into the nationsl phase. to fumish the priority document
within a time limit which Is reasonable under the sircumstances.

4, The letters "NR" appearing In the right-hand column denate » priority document which was not recelved by the International
Bursau ar which the applicsrt did not request the ryosiving Office to prepare and tranamit to the Internationa! Buresu,
»3 provided by Rule 17.1(s} or (b}, respuctively. In such a cass, the attention of the spplicam Is directed to Ruls 17.1{c) which
provides that no designstad Office may disregard the priority claim concerned befors glving the applicant an opportunity,
Upon shtry Into the natiohal phasa, to furnish tha priority document within a time limik which Is reasonsbls under the

clroumstances.
ar PCY raoniving Office of pdorty dosument
02 Nove 2001 (02.11.01) 10/003,652 us 10 Dace 2002 {10.12.02)
The intermations! Bureau of WIPO Authortzed afficer

34, chemin des Colombettes :

1 G.n-l;uill.SwiI:nrllnd PETRESKA‘GW?'-? Ay
Facsimlie No. (41-22) 740.14.36 Telephone No. {41-22) 338 8980 l/ Ll /

Form PCTAB/A04 (July 1988)
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PATENT COOPERATION TREATY

PCT

INFORMATION CONCERNING ELECTED
OFFICES NOTIFIED OF THEIR ELECTION

{PCT Rule 61.3)

. From the INTERNATIONAL BUREAU

To:

BITTMAN, Mitchell, D.
Sequa Corporation
3 University Plaza

Hackensack, NJ 07601
United States of America
Dwta of mailing (day/monthiysar)
17 June 2003 {17.06.03)
Appliqant’s or sgent’s file refsrence
RM-108 (PCT) IMPORTANT INFORMATION
Internetional sppilcation No. Internations! fillng date (dsy/manthiyear) | Priority date (day/month/year}
PCTAIS02/34896 31 Cctober 2002 (31.10.02) 02 November 2001 (02.11.01)

SEQUA CAN MACHINERY, INC.

Officen of itn election:

by the intemational Buresu only upon their request:

EA :AM,AZBY KG,XZ,MD,RU,TJ,TM

ZAZMZW

of the PCT Applicant’s Gulde.

tha purposes of abtaining a Europsan patent.

1. The applicant Is hareby Informed that the International Bureau has, accerding to Artiols 31(7), netiflad sach of the following

EP :AT,BE,8G,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT, SE,SK,TR
National :AU,BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,PL,RO,RU,SK

2. The following Offices have waived the requiremant for the notification of their election; the notiflaation will ba sent to them
AP :GH,GM,KE,LS,MW ,MZ,SD,SL,$2, T2 UG,ZM,ZW

QA :BF,BJ,CF,CG,CI,CM,GA,GN,GO,GW,ML,MR,NE,SN,TD,TG

Natlonal :AE,AG,AL,AM,AT AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZ EC,EE,
ES,F,GD,GE,GH,GM,HR,HU,ID,IN,IS KE KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA MD,MG,
MK,MW,MX,MZ,NZ,0M,PH,PT,SD,SE,SG,S1,SL,TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,VN,YU,

3. The spplfcant ia reminded that he must enter the "nations! phasa™ balore the expiration of 30 months from the priority
before aach of the Offices listed above. This must be dons by paying the national fae(s) and fumnishing, If presoribed, a
transiation of tha intsmatlonat spplication {Asticle 38(1)(s)). as wall aa, whers applioabls, by furnishipg » transistion of any
annsxes of the intemnational preliminary exsmination report (Articls 38{3){b) and Ruls 74.1).

Soma offieas have fixad time limits axpiring later than the sbove-mantionad time limit. For detsiled Information about the
applicabie tims limits and the acts to be performed upon sntry into the Astionsl phase before s particular Offios, ses Volume Il

The antry Into the Europsan reglonal phass Is postponed untl 3T months from the priority dete for all States designated for

Lo e T TR Y S T I O U o

The internstiona| Bureau of WIPO Authartzed afficer:
M, chemin des Colombatios David MALEK
1211 Ganava 20, Switzerland
Facsimils No. {41-22) 338-70-B0 Telaphone No. (41-22) 338 5888
Formn PCTARA32 (September 1887) B8B45B0
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PCTAIS02/34896
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT Te:
NOTIFICATION OF RECEIPT OF .
BITTMAN, Mitchell, D.
RECORD COFY Seque Corporation
3 Univereity Plaza
(PCT Rule 24.2(a)) Hackensack, NJ 07801
United States of America
Dste of malfing (day/monthvysar)
21 Junuary 2003 {21.01.03) IMPORTANT NOTIFICATION
Applicant’s or spant’s flle reforence internstional application No.
RM-108 (PCT) PCT/USQ2/34898

The applicant Is harsby notified that the Intermnations! Bureau hes recelved the record copy of the imernstionat application 88
detalisd below. -

Nama{s] of the spplicantis} and Stata{s) for which they are spplicents:
SEQUA CAN MACHINERY, INC.{eil designated Statas)

intarnational filing date 31 October 2002 (31.10.02)

Priorhy datels) claimed 02 Novembar 2001 {02.11.01)
of i hi rd

o e e e, Benea capy 26 November 2002 (26.11.02)

List of destgnated Offices

AP :GH,GM,XKE,LS,MW,MZ,$D,SL,SZ,TZ UG,ZM.ZW

EA :AM,AZ,BY XG,KZMD,RU,TJ,TM

EP :AT,BE,BG,CH,CY,C2,DE,DK,EE,ES,FI,FR,GB,GR,IEIT,LU,MC,NL,PT, SE, SK, TR

OA :BF,BJ,CF,CG.CI,CM,GA.GN,GO,GW.ML,MR,NE,SN,TD,TG

Nationai :AE,AG,ALAM AT,AU,AZ BA,88,BG,BR,BY,82,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
EC,EE,ES,FI,GB,GD,GE,GH,GM, MR HU,ID,ILIN,IS,JP,KE,KG,KP,KR,KZ,LC,LK LR,LS LT,LU,
LV,MA,MD,MG,MK,MN,MW,MX,MZ,NO,NZ,OM,PH,PL,PT,RO,RU,SD,SE, SG,S!,5K,SL, TS, TM, TN, TR,
TT,TZUAUG,UZ,VN,YU,ZA,2ZM,ZW "

ATTENTION

The appiicant should carefully check the data appesring In this Notification. in case of any discrepancy bstween these deta
and the indicationa in the intarnational application, the spplicant should immediately inform the internatione! Bureau.

In addition, the applicant's tteertion is drawn to the Information contained in the Anmex, retating to:
[X] tima timia for entry inta the nutional phase - sss updatsd important information (as of Ap 2002)
[X] sonficmation of pracautionary designations (f appliosble)

m requirements regarding priority dooumsnts {if spplicabin)

A copy of this Notification Is bsing sem ta the receiving Offios and to the Internations!Searching Authority.

The intemations! Burssu of WIPO Authorized officer:
1211 Gonuva 20, Switasrisnd
Faosimile No, (41-22) 3389900 Telaphone No. (41.22) 338 8348
Form PCTAB/0! (April 2002) e
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The devxoxd wact bo flled directly with the compatent Imternational Prelimingry Exowining Autierity or, [f two or movy Authorifier are compaien,
with the ane chasen by the qpplicant.  The fil! nowe or two-leter code of that Aushority may be indicated by the appliceest on the line befoue

IPEA/ US
PCT CHAPTER II

DEMAND

under Article 31 of the Putent Trua
ﬁgundul_ipdwﬁmmﬂnmmmhppun low be the subject of
international

uuumnm;mhehmmﬁnund
1.:'1"31 eligible States (axcept where otherwise indicated).

For International Pxamining Authority use only
Identification of IPEA | Datz of receipt of DEMAND
o T oacolices oraget's fike efeemce. |

BuxNo.I IDENTIFICATION OF THE INTERNATIONAL APFLICATION | APPIeT FIM“'. .‘FOG(I:'"CIET)I whorcros
Indersationa) application No. e OdioBER 200z | B e e eR zo0r
PCTAUS02/34806 (31.10.02) (02.11.01)
Tice of aveatien
INTERNALLY COOLED TOOL PACK

BexNo.II APPLICANT(S)

, S T No.
N e e e o e iy {4 el dgtn. | T 2331200
SEQUA CAN MACHINERY, INC. 201498 7801
401 CENTRAL AVENUE [Teleprinter No.
EAST RUTHERFORD, NJ 07073
us Applicant’s reglatration No. with the Office
Stato (ther bx, couniny) of mationality: Ismm-u.m-y)urm:

Name and addruss: (Favily navs flkrwed by givon serms: fir o bl avcy fal oficel evignasion. The cxbihess muns Inchel pastel coche o aumey of ooy

Stats (vt I, country) of natiomality: | Stete {that i, coutry) of reskdence:
-

A

Name and address: (Fandly noms folloead by ghon name: for u ingel suity, full afficiel drgraion. Thw sibiress inint inchucks postel cade and neme of cnntry)

Stz (that Ix, counery) of nationality: State {thot i, country) of residence:

=——__=——__—-=+
D Further spplicants are indicated on s continuation sheet.

Form PCTAIPEA/40] (ficst sheet) (March 2001; reprint January 2007) Sas Notes to the demand form

%__—;& TR L g — g = e oo

- l.-f-l



International spplication No.
Shemt No. .2 PCT/US02/34806

Bez No. I AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE

The following person s agent D common reprasentative
lnd bas been appointed earlier and representy the spplicasi(s) also for international proliminary examination.
D is hercby sppolted and any exrlier appointment of (un) agent(s)/eommon repressatstive is bereby revoked.

D E‘hﬂﬁy wlm&umwhwmmwm.mwiﬁm»
Name and address: (Femily asme fullowed by given aame; fur a logal enitty, full afficial durtgnation. | Telephane No.
-'I-izpdni-dl—d'm) _201_14.;._.1122
BITTMAN, MITCHELL D. Fzm -488-2014
SEQUA CORPORATION Teleprintey No.
THREE UNIVERSITY PLAZA
USCKENSACK. NJ 07601 Agmt s registration No, with the Office

VT —— bock-bon wh - ied
mmmmﬁ:ﬂmnn a:wﬁ-ﬂh#“h and the

Bazx Na. 1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Matement concerning nmsadments*

I The applicant wishes the International preliminary examinstion to start an the basis of:
the internationa] application as ariginally filed
the description a3 originally flied

a8 sended under Article 14

the ciaims s origimally filed

as amended under Article 19 (together with suy accompanying statement)
as smended under Artlele 34

thednwingt  [X] ss ariginally filed
as amended upder Article 34

036< CICIRd

2. [C] The spplicant wishes sny amendment to the claims wnder Articka 19 to be considerod ng roversed.

. N D ‘The applicant wishes the siart of the interzational proliminsry examination te ba postpawed unill the expirstion of 20 moaiks
- from the priority date unless the International Preliminary Examining Authority recefves s ctpy of any amendmants made
under Asticle 19 or a notice from the applican: that be doas not wish to male such amendmeaaty (Rule §9.1(d)). (Thir check-

bas may be marked enly whars the tims limit under Articls 19 hsx not yat expired,)

*  Where no check-box ks marked, internationsl preliminary examination will start on the basis of the intematlonal spplication
as origi filed or, where s copy of amendments to the elxims under Article 19 snd/or umendments of the international applicatien
under Article 34 are recalved by the International Preliminary BExamining Authority before it bas begun to draw up a written opinien
or the intermational preliminary examination report, as so mmended.

Language for the purposes of International preliminary examinaticn: . English
X| which is the language in which the international application was filed,
| | which is the language of s wansiation fumished for the purposes of intemational scarch.
D which [s the language of publication of the international application.
D which is the language of the translation (o be) furmnished for the purposes of internationsl preliminary examination.

Bax No.V ELECTION OF STATES

The spplicant hercby elects all eligible States (fhat ir, aff Stasss which Aave been designated and which are bound by Chapter Il of
the PCT)
exchading the fallowing States which the applicant wishes net to elect:

Form PCT/IPEA/D) (second sheet) (March 2001; reprimt January 2003) See Notes 10 the demand form
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A

International application No.
SheetNo. .3 PCTAUS02/34896
BexNe. VI CHECKLIST
The demsnd i sccompanled by the following elements, In the langusge refied to in For International Preliminary
Box No. IV, for the pm;zmmm preliminary examination: " Exzmining Autharity use enly
reesived net reccived
I translation of interational application shosts O (.
2. smendments under Article 14 shosts (8 O
3. copy (or, where required, translation) of
amendsmerts under Article 19 sheets O (.
4. copy {or, where required, translstion) of
sintement under Article 19 shests EI D
S letter shests D D
6. ather frpectf) sheets O O
The demand is also accompanied by the item(s) marked below:
1.[§] fee calculation sheet 5.[] wntement explaining lack of slgnature
2.[] orighmi sepamte power of attormey 6.[] sequence Hatings in computer readsble form
3.[[] original genersl power of attorney 7.[] tables in computer resdable form related to
4. of genenl of attorney; sequmce fixng

Bex Ne. VII SBIGNATURE OF AFPLICANT, AGENT OR COMMON REPRESENTATIVE
Next io exch signature, indicate the name of the parson signing and the copexity in which the person rigra (if such copactly Is not obvicws frem recding the danand).

Slc.zuc\ Ca-v\ '1»0[\m1:4’7, Tuc

Ny D luttar
Assi5tunt -S‘“""L‘?'
19 /es/03 .

For International mlhimmmwmoﬂy
1. Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

s [ “The date of recaipt of the demand ls AFTER the expirstion of 19 months [[] The sppticant bus beea
. from the priodity date snd ftam 4 or $, belaw, does not spply. informed sccordingly.

«[ m%?fndpufﬁndmhmmhmﬂl’mmum&uuuMWﬁmef

3 D Although the date of receipt of the demand is after the expintion of 19 months from the priarity date, (he delay in arrival
: is EXCUSED puryuant to Rule 82,

For International Bureat: use enly

Demsnd recelved from IPEA on:

Farm PCTAPBA/A01 (lan sheet) (January 2003) See Notes io the demand form
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CHAPTER II

FEE CALCULATION SHEET

Annex to the Demand

sppliationNo,.  PCT/US02/34896

licant’s or agent’s
reference RM-108

For International Preliminary Examining Auvthority use coly e

Date stamp of the IPEA

Applicant
SEQUA CAN MACHINERY, INC.

CALCULATION OF PRESCRIBED FEES

3. Total of prescribed focy
Add the amounts entered st P and H
and enter tota! in the TOTAL BOX......ccmmeonsmnns

l. Preliminary examination fes
2 Hundling fes (. Jrom certain Siales are
entitled to o af 75% of the handling

638.00

MODE OF PAYMENT

[[] suiborizatin to chargs depeait

D postal money order
O

(This mods of payment may not be availabls at of] IPEAs)

[0 Asthorization to charge the total fees indicated sbove.

X mmwuwmw-mpuﬁr
deparit accounts of the IPEA 30 permis) Authorization
to charge any deficiency or credit any overpayment in
the total fees indicated above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEFOSIT ACCOUNT

reas US

Deposit Account No.; 19-4970

Data: / 7/ oy / 0D
Name: Mitchell D. Bittman

Signatore:

Form PCTAPEA/401 (Anpex) (March 2001; reprint Janusry 2003)

[ o o et s e . VTR TR

See Noter to the fes calculation shest
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

{PCT Article 18 and Rules 43 and 44)
Applicant’s or agent’s file reference FOR FURTHER see Natlficailon of Tramsmical of Ineymational Scarch
-106(PCT) Report (Form PCT/iSA/220) as well a3, where applicable,
. _ ACTION ftem 5 below.
Imernational application No. International filing date (day/month/year) (Earliem) Priority Date (day/monh/year)
PCT/USO2/34896 31 Ocigber 2002 (31.10.2002) 02 November 2001 (02.11.2001)

Applicam
SEQUA CAN MACHINERY, INC.

This interpational search report has been prepared by this Internationa! Searching Authority and is transmitted to the applicant
according 1o Aricle 18. A copy is being transmitted o the International Bureau.

This lnsernational search report consists of a total of 3 sheets.
It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the Report
8.  With regand to the langnage, the ipternational seapch was carried out on the basls af the International application in the
language in which it was filed, unless otherwise Indicated under this item.

the intermational search was carried out on the hasis of & transiation of the inernational application furnished to this
Authority (Rule 23.1(b)).
b. With regard 10 any nucleotide and/or mnino acld sequence disclosed in the international application, the intermational
search was carried out on the bagis of the sequence lining:

cantained in the irternational application in written form.

filed together with the intermational application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequeraly to this Autharity in computer readable form.

the statement that the subsequently furnished writien sequence liming does ot go beyond the disclosure in the
intermational application as filed has been furnished.

the stazement that the information recorded In computer resdable form s identical o the written sequence listing has
been furnished. .

Certain clplms were fonnd unsearchable (See Box I).
Unlty of Invention Is lacking (Sec Box II).

the text is approved as submitted by the applicant.
the text has been established by this Autherily 1o read as follows:

OXEO0 O OO000)

g
a
5
g
F

5. With regand 1o the abstract,
the text is approved as submirted by the applicant,

within one month from the date of malling of this imernational scarch report, submit comments 1 this Authority.

6.  The ligurc of the drawings to be published with the abstract is Figure No. 2

as suggesied by the applicant. D None of ihe figures
because the applicant failed to suggew a figure.

because this figure bener characlevizes the Invention,

the texs has been cqablished, according 1o Rule 38.2(b), by this Aunthority as It appeans in Box TI1. The spplicant may,

Form PCT/ISAZZI0 (firm sheet) Ouly 1998)

Loy
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US02/34896
A, CLASSIFICATION OF SUBJECT MATTER
IPC(N : B2ID 22728
USCL : Ta423

According 10 Imernational Patert Classification (1PC) or o both natlonal clastification and [PC
B, FIELDS SEARCHED

Minimum documenation searched (classification system followed by classification symbols)
U.S. : T2/342.3, 3424, 389

Dacumentation searched other than minimum documentation o the exter thet such documents are included in the fields searched

LY

Electronic data bese consulted during the intermational search (mame of data base and, where practicable, search termy used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of docament, with indication, where appropriate. of the relevant passages Relevant w0 clalm No.
A US 883,895 A (CANDA) 07 April 1908 (07.04.1908), whoie doc.
Y US 4,502,313 A (PHALIN et al.) 05 March 1985 (05.03.1985), Figure 3, col.7, linc 48 w0 1-14
col. 8, line 47
A US 6,263,718 Bl (BUSE ct al.) 24 July 2001 (24.07.2001) Figure 11, cal. 2, lincs 65-67 1-14

D Further documents are listed in the contimuatlon of Box C. D See patent family annex.

v "~ Spechl cEegonies of Ches SonkneRy: T TaseT Gocument published aer the Eacrascional fldng dae of priorky
duwe el oo i comflict with the spplicetion bt ciced to underscand the
"A" document defining the geveral xae of the art which Is oot comidered 1o be principle or 1hetry undariying the vention
of punicaler relevanee
" documen of prrilcular relevares; ihe clsimed Lrveniion cannol be
“F*  earily applicaton of petess published on of afier the inemmion fiing due tursldered povel ot amnck be comghiered te invelve an Urweative 3ep
whes the dotument |s talken alose
“L* docunen which axy tow doubts on priodty clalm{s) or which is died o
exmbiish ik poblicyrion date of muther clution or oher speeisl eeamn {8 Y- donsners of panticuler relevance: the clalmed bvention canmt be
wpesifing) cosidered to igvalve an brvestive atep when the donwnen Is
conhined with one or more gther swch dooonenss, sxch conbimation
0" datmmens referring @ mn orel disciomere, e, axhdbition or other meam baing abwigus to 8 peremn skilied lg te an
F  dotumey e Inttvmtionns] e bart ey than e “&" docamen sxwber of e faml|
hﬂlﬂﬂpﬂ-u fiitng e et family
Date of the acual completion of the iniernational search “Daie of muiling of the |reroations] search
Name and malling sddress of the ISA/US tzed officer
Commimioney of Paients aad Trademarks
Bax PCT Lowell A. Larson ; : -)
Washingus, D.C. 20231 arzlsgal Specialist
Facsimile No. (703)305-3230 Telephone No. (703)308-1148 Croun 3700

Fonm PCT/ISA/210 (second sheet) (July 1958)
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INTERNATIONAL SEARCH REPORT memational application No.
PCTIUSOLIAE96

Bax II1 TEXT OF THE ABSTRACT (Continuntion of liem 5 of the first sheet)

The wchaical fearres mentioned in the absiract do not include a reference sign between parentheses (PCT Rule 8.1(d)).

NEW ABSTRACT

A can forming toal pack (2) includes internally cooled die modules (4.6,8). Each die module includes at least one die nib
(14,16,18,20,22) held In a case. Fluid cooling medium is supplicd to multiple inlcts (24,26,28,30) provided circumferemially In each
case, spaced symmetrically around the case. The cooling fluid is channeled from the inlets through clearances (42,44 46,48, 50)
between an outer surfice of the die nib and the case o cool the die nib. Outlets (34,36,38,40) are spaced circomierentinlly around the
caset (0 retumn the cooling fluld to the medivm supply.

Form PCT/ISA21D (contimution of first shee(2)) (July 1998)
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Bex No. VI PRIORITY CLAIM

The priarity of the following earlier application(s) is hereby claimed:

Fillng date Number Where earlicr applicalion is:

of earlier application of carticr applicstion raional sonlication:
ﬂlﬂﬂ!'% * | reglonal epplication:* | international application.
% ber regional Office mlﬁ:ngq(;pl’ll'lu

i"‘5"¢.mwembar 2001 | 10/003,652 us
{02.11.01)

item ()

item (3)

item (4)

feem (5)

[ Further priority claims s indicated in the Supplomental Box.

The receiviag Office is requested (0 propare and transmit to the International Bureau a certified copy of the earlier application(s) fanfy
i the carfiar application was filed with the Gffice which for the purposes of this ingernational application (s the receiving Office) identified
above o

O wiems [ iem) [ @ [ iem@) [ iem@ [ wemn 02 0 an

* Whers the sariier application ir an ARIPO country U Parts Convantion for the Proection
maﬁ-mrdnw wpﬁ'uﬁ ﬂ;ﬁmmﬂumﬁ'uwﬁw...f

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Choler of Internationn) lun:lln. Auﬁoﬂq(ﬂﬂmw“kwmmamihuwm o exery oul the
ISA L. S e et e e
Request to use results of esrlier search; reference to that search (If an earliar search Jur bean corried out by or requesied from the
Iniermational Searching Authority):

Date (dayinonts/war) Number Country (ar regiomal Offics)

November 2001 (02.11.01) 10/003,652 uUs "

Box No. VIII DECLARATIONS

The Rlkowing declarations are contained In Boxes Nos. VIII (i) to (v) (mark the goplicable Number of
check-bazas beiow and Indicate in U righl cobunn the menber of sach (ype of declaration}: declarstions
[ BoxNe.VAI() Declarstion as 1o the identity of the inventor

D Box No. VIII (i) Declaration as to the spplicant’s entitlement, 83 a1 the Intzmational filing
date, 1o spply for and be granted a patent

] Box No. vIn (iil) Declamtion as to the applicant's entitiement, a3 at the international filing
dute, 1o claim the priority of the carlier application

D Box No. VIl {iv) Declaration of inventorship (anly for the purposes of the designation of the
United States of America)

D Bax Na. VIl (v) Declaration a3 to non-prefudicial disclosures or exceptions 0 back of novelty

Form PCT/RO/101 (third sheet) (Tuly 2002) Sse Notes 10 the request form
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Box No.IX CHECK LIST; LANGUAGE OF FILING
This intemational applicalion contalns: Mw spplication is lunlllplhll!;imﬂl following Nﬁ;l:;
L in 0
@ Sl e
request (includi 1. fee calculation sheet
declamt lhe:us 3 | 2O originet separate power of aitamey
hmm“(:'::l%l 6 | 3- [ original gencral power of snomey
claims 2 4.0 mwofpnadpourormruhmnumbs
1 L :
drawings . 4 5. [0 wutement axplaining lack of signature :
Sul pumber of shesty _16' &0 p'hrl dnammn(l)ldumﬁndlnnuhlo Vins
nqmunalklm;pnof o R
a mhnnnofhmmwnhppllmbnm
Eﬂl.ﬂ? h‘ﬁ M ....................................... :
ar 3.0 mhﬂiﬂnﬂummwmmnm
in readable ather biological aterial
b L 5.1 sequence listing io readable form (indicals
Total number of sheets  : 1| *0 o mamter of sarvi mou%n.&?.ﬂ‘
;Quence f daseription filed in nﬂnlﬂldfhrlbmnl- ﬂntl'nllonllnlrdl
® computer &I'II peon oo mluh IJbronly( .unrt oﬂI'I
0) C caly (under iou SR {(hm| {ulbwhnehd-m {b)(ﬂar(b)(mb lec‘
@0 O in addition to being filed In additlonal coples i ieab
foren (smder Secton S01aXES mmmmm-orhmmﬂw&mu
Mt AN
p S n with relevant the idanti
syt e | 0 L o ol i o s i
right " Inlr.ﬂeolm !
...................... 10.[) other (el o evnnri e
Figure of the drawiops which Laoguage of fillng of the

should sccompany the sbetract: ~ FIf: 1 inteyuational application:  English

BaxNe. X SIGNATURE OF APPI..ICAN.T. AGENT OR COMMON REPRESENTATIVE
Next o ench signature, indicmie the name of the person sigring omd the cqpacity ix whick the parson sigre (I ssch capaciiy i mt obwicus from reading s reges).

SGq ] 2 "
Mitchell D, Bittman, Asslstant Secretary

Date MQQL

For receiving Office use oaly

1. Duic of schaml receipt of the purported 2. Dmwings:
internatioaal appliction: e

3 snnmdmdm%nmmh:uhn:
mlymn papeTs of drawings com
the purported International application

" fthe nat received:
4. Dale f el rcsig of e requled o

A Autho 6. T Illlofﬂmll del
' sy o, [ St gt <o

For Iptemational Bureau use ¢nly

Data of recei; o!'lhmﬂl
by the Inigritiona] Burem: 7

Form PCT/RO/101 (last sheet) (March 2001; reprint July 2002) Ses Nofer to the request form
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‘ This sheet is not part of and does not count ar a sheat of the international application,
PCT For receiving Office use only
FEE CALCULATI NSHEET . L
Annex to the Request Irternational Application Ne.
E:llunt s or agent's
refkronce AM-108(PCT) Due stamp of the receiving Office
Ay B

SEQUA CAN MACHINERY, INC.

CALCULATION OF PRESCRIBED FEES

2 SEARCHEEE . . . v v v v oe e e e |

International search to be carried out by us

O e e ey Ao ore Compeion 10 O oo e et
3. INTERNATIONAL FEE

Baske Fee

Whare [temn (b) of Box Na. 1X applies, enter Sub-total sumber T shesty

Plomsomees . ... ............. L 407.00 [o1]
@ number of shests N -l IEI
in excens of 30 fes per sheet

e gt Gt by Ly o X
hnh:nlhlfomnndonplp md:rSeaionlOl(l)é'
400 x = I IEI

fee per sheet

Deslgnation Fess
The international application contains __ 91 designatiom.

ber of desi fees of designation fee
um l.nlhn’) amount ignation

Add anontsentered st Band Dandentertotal el . . . . . . . . .. I

Where item (b) of Bax No. IX does not apply, enter Tetal wumber ofaheety § —

Add amounts entered at bl, b2and b3 and enter total atB . . . . 407.00 {B]

5 x 88 -|______44000 D]

O Auﬂn'ﬂihnbdllrphw&ulndiﬂum

(pliconts from cuteln Swies are exciled 10 a reducion of 77% o e
o h a [ i 25% 4%'”"""&‘.' mw&'ﬂﬁ*”“
4. PEE FOR PRIORITY DOCUMENT (fapplicably) . . . . . . . . .. l 15.00 [F]
S TOTALFEESPAYABLE . . . . .. .............. 15562.00
Add smounts entered at T, 5, 1 and P, and euter total in the TOTAL box TOTAL
[ []_he designation foes arc not paid a tis time.
MODE OF PAYMENT
O "Mb% [0 postal moncy order ] cash O coupons
0 choge O benk drat [ revenus sampa O] othes apocify:
S‘T&N?ﬁminm'ﬂﬂmmAmum Receiving Office: ROY_US

Deposil Account No.: ___19/4970

B0 (Thischuck-bar hmﬂ% D ad
dll" aﬁnemy
wnﬂma&mhl oes Endic o Name: i
DAWMM&&&MW Signature: —
Form PCT/R0/101 (Annex) (January 2002; reprint July 2002) Sas Notes to the fee calculation sheel
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FORMATO DE DIGITALIZACION ﬂ Royn!
RELACION DE ANEXOS TeshaoEm S
t__No de Follo
Expedients No 0403qq 4‘3 '
ftem 3
1 JCD
2 |DVWD
3 |REVISTA
4 |LBRO
5_|PERIODICO
¢ |DISQUETES
7__|SOBRE DE MANNLA _ j
8 _|SOBRE BLANCO TAMARNO CARTA
® |SOBRE BLANGO TAMANO OFICIO
10 |OTROS: .
Observacionss: -
Arte F wnal
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TRAMITE .
| -

=I.. . 1 ' t.

!i / _ . Usuario
qATENTE DE INVENCION MODELO DZ UTILIDAD | . , ( ’»
-:- Imllrarlan tle que se solictia la concesion de una patente. L e ) -:'

4 Dafosda ldenlfllcacldn tle] salicante o de Ja parsana qua se presenta la sollcllutl (. "‘)

4 Deacilpcign de-la invencion.

1)
AL

b

Dibujos clb aer oslos pertinenten.
(-mnpmlmlle de Pagn dn

G_F MPLETA

.- '.l..'-'=‘l_l..':-.'=!:—:i:la‘h~

ISENO INDUSTRIAL

{

()

ys eslablecidas.

% '. '..||-.
: h . l....'el
' l’r R _:J
" Illlmllv o
Sidicacion 3 14029943 PEOISIN

Focha (3): 2004-84-20 16045057

Traaite

-y

f.tf.l’r'i-'

.

- % '

INCOMRLETA (°)..

Indicacion de que se solicita el reglstro de Diseflo Industrial
Datos de identificacion del soliciiante o de la persona que presenh 1 1(

la =olicitud.

. IH' v

l
.1

.4

'(:)

Repreaentacién grafien o fologréﬂca del Dieeho Indusirlal o muel'trl del

Materlal que incorpora el disefto.

« Comprobante de pago de las tasas estabremdas

COMPLETA

(

)

ESQUEMA DE TRAZADO

)
" i’ -

,‘_.-n_w;.‘,h [T T AL I LR R
e Amuran . . H

» o P

Indicaclon de que solicita el registro de un Esquema de trazado.
Datos de Identificacion del solcltante o de la persona que presenta

La sullcltud

INCOMPLETA

Rep:eseniaclén (rafica del esquema de trazado
Compiobante de pago de las fasas establecidas.

COMPLETA

Fiima Responsable:

't Facha:

(

INCOMPLETA

!

T )'
(.

)

()

'-

R PPN 9 PO WD AL PEEERC
endacia £28 MIVISIM € FEWS DEICTIES

.:'_!:'ll L AL

W
»
r
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Industria y Comerdclo
SUPERINTENDENCIA
Bogoté, D.C.,
Doctor: Oficio N*
DILIA MARIA RODRIGUEZ D’ALEMAN
Apoderado ch2is
ASUNTO: Radicacidn N° 04-38943
Solicitud intemacional PCTAUS02/348068
Fecha iniclo fase nacional 02/06/2004
Trémite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Declsion 486 de la
Comisidn de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),
regia 51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comerclo, se le comunica
que:

0 La solicitud no contiene la traduccién de los anexos dal reporte de examen preliminar intemacional {Art.
38.2.h) del tratado PCT).

0 La solicitud no contiene la copia del documento en que consta la cesién del derecho a la patents del
inventor al soficitants 0 a su causants. (Art. 26-k) Decialdn 486).

0 La soliciud no contiene el poder debklaments otorgado, con el lleno de los requisitos axigidos por los
articulos 63 y subsigulentes del Codigo de Procedimiento Civil. Adiclonaimente, deberd presentar el
documento que acredita la existencla y representacion legal de la sociedad solictante, cuando ésta fuere
persona juridica.

En cumplimiento de lo dispuesio por el articulo 39 de la Declsién 486, se le requiers para que dento
término de dos meses siguientes a la fecha de notificacién del presente oficio, complete los requisiios
anteriorments enunciados. En caso de no dar cumplimiento al presente requerimiento, la solictud
considerard abandonada y perderd su prelacidn.

Notifiquese el presents oficio conforme a lo dispuesto en el numeral 5.2, iteral e), del capitulo quinto
tRulo primero da la Circular Unica N° 10 de 2001,

Z 1 M0 2004
£ antsrior requerimianto fue nolfficado por facion en fsta de fecha,




