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TROQUEL INTERNAMENTE ENFRIADO

CAMPO DE LA INVENCION

La presente invencién se refiere
generalmente a troqueles iitiles para formar latas a
partir de copas y particularmente para formar latas
de dos piezas, y muy especificamente a dichos

trogqueles que son enfriados internamente.

ANTECEDENTES DE LA INVENCION

Las mdquinas conformadoras se utilizan para
formar los cuerpos de recipientes metdlicos. Una
copa metdlica hueca es impulsada a través de un
conjunto de dados de conformacién anular por medio
de un troquel para formar el cuerpo mas alargado de
la lata, por ejemplo, en un proceso de estirado y
planchado conocidoe. Un ejemplo de una mAquina
conformadora de latas convencional se muestra en la
Patente EUA numero 4,173,882 expedida a Lee, Jr. el
13 de noviembre de 1979, cuya descripcién detallada
se incorpora en la presente invencién por
referencia.

Tipicamente, un troquel separado es
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asegurado de manera removible en el extremo
delantero de un ariete oscilante en una maAquina de
estirado y planchado. El troquel provee un mandril
interior en el que se puede configurar, estirar y
planchar la lata, conforme ésta pasa a través de
dados sucesivos. La temperatura del troquel deberia
ser controlada contra el calor generado en el
troquel debido al contacto friccional repetido
entre el troquel, el interior del cuerpo de 1la
lata, y los dados pasados que el troquel mueve.

En una formaclién de lata convencional,
refrigerantes externamente aplicados mantienen las
condiciones de temperatura operativa. Sin embargo,
en algunas aplicaciones de formacién de latas, es
conveniente excluir el uso convencional de
refrigerantes externos. Los refrigerantes externos
pueden contaminar las superficies del reclpiente,
lo que después requeriria procesos de limpieza
posteriores a la formacién que son costosos y gque
pueden resultar ambientalmente indeseables.

Las disposiciones previas enfriaban
internamente un troquel. La Patente EUA nuamero
4,502,313 a Phalin et al., describe un solo paso de
entrada de refrigerante y un solo paso de salida de

refrigerante que permite gue un liquido
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refrigerante fluya a través de una muesca
helicoidal adyacente al interior del troquel. La
Patente EUA nimero 5,687,604 a Robbins, las
Patentes EUA niUmeros 5,233,912 y 5,048,592 a
Mueller, y la Patente EUA niimero 5,678,442 a Ohba
et al., describen tubos de suministro y descarga de
refrigerantes a través de conductos centrales. La
Patente EUA nfimero 6,035,688 a Nagao et al.,
utiliza un solo paso continuo para suministrar
refrigerante. Los sistemas de la técnica anterior
no son convenientes porque no reducen al minimo los
gradientes de temperatura de direccién
circunferencial dentro del ariete y no proveen el

enfriamiento uniforme del troquel.

BUMARIO DE LA INVENCION

La presente invencién supera las
desventajas de los troqueles internamente enfriados
la técnica anterior suministrando fluido, Y
particularmente refrigerante, a través de una
pluralidad de tubos de transferencia de fluido
dispuestos anularmente para puertos dispuestos
radialmente. Cada puertc se alimenta dentro de un

canal circunferencial adyacente a la superficie
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interior del troquel gque estd colocado en y sobre
la regién de extremo del ariete dentro del troquel.
El troquel internamente enfriado no requiere el uso
de refrigerantes externos. La temperatura exterior
del troquel se puede monitorear continuamente, por
ejemplo, mediante contacto directo con el troquel o
mediante el monitoreo de la temperatura del fluido
que enfrié el troquel, y la temperatura media del
refrigerante se puede ajustar automadticamente para
mantener temperaturas de troquel aceptables.

El medio de refrigerante se suministra
mediante una unidad de control de temperatura y se
administra al troquel a través de una serie de
tubos que corren a través del ariete. Los tubos de
entrada dirigen el medio refrigerante hacia el
extremo distal o delantero del ariete y al troquel
que estid ahi. Los tubos de salida ubicados mas
proéximamente o hacia atri4s regresan el medio
refrigerante fuera del troquel. Miltiples tubos de
entrada Yy salida paralelos estdn separados
circunferencial y simétricamente alrededor de 1la
periferia del troquel, en donde 1los tubos de
entrada y sallida se alternan para distribuir los
medios de fluido uniformemente alrededor de la

superficie interior del trogquel. El disefio miltiple
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de entrada vy salida de fluido <con aberturas
simétricas, ayuda a garantizar que la temperatura
del troquel permanezca constante, reduciendo al
minimo los gradientes de temperatura
circunferenciales.

Preferentemente, los tubos de transferencia
de fluido estadn construidos en materiales con
propiedades de baja transferencia térmica para
reducir al minimo la transferencia de calor a 1la
pared del ariete dentro del troquel. La reduccién
al minimo de 1la transferencia de calor entre el
medio de fluido y el ariete es conveniente para
mantener la transferencia de calor de fluido
precisa entre el medio de fluido y el ariete, las
temperaturas de entrada del medio de fluido y para
reducir al minimo la distorsidén del ariete debido a
los gradientes térmicos. Los gradientes térmicos
circunferenciales en el ariete, pueden distorsionar
el ariete, alterando de manera adversa la
alineacién del troquel.

La abertura entre los tubos de
transferencia es circunferencialmente simétrica,
con puertos de entrada y salida alternos, para
reducir al minimo cualesquiera gradientes de

temperatura circunferenciales gue se pudieran



10

15

20

25

transferir al ariete o superficie del troquel que
pudieran distorsionar dicho ariete o superficie.
Loa puertos de entrada y salida que alternan
saimétricamente, distribuyen de manera uniforme el
medio de fluido radialmente a la superficie
interior del troquel, alrededor del exterior del
ariete. Los tubos de transferencia también rodean
un puerto central separado para el flujo de aire y
ayudan a que ese flujo saquen el recipiente del
troquel.

Otras caracteristicas y ventajas de 1la
presente invencidén serian aparentes a partir de la
siguiente descripcién de la invencién que se

refiere a las figuras anexas.

BREVE DESCRIPCION DE LAS FIGURAS

La figura 1 es una seccién transversal en
elevaciétn de un ensamble de trogquel internamente
enfriado de acuerdo con la presente invencién.

La figura 2 es una seccidén transversal en
elevacidén del ensamble de troquel de la figura 1 y
que ilustra las trayectorias del medio de
refrigerante que fluyen al interior del ensamble.

La figura 3 es una vista en plano
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transversal gque detalla un colector de admisién del
ensamble de troquel de la figura 1.

La figura 4 es una vista agrandada del
extremo distal del ensamble de troquel que Sse
muestra en la figura 2 y que ilustra el suministro
del medio de refrigerante.

La figura 5 es una seccién transversal que
muestra el extremo proximal del ensamble de troquel
de la figura 1 y que ilustra el flujo de fluido al
troquel de acuerdo con la presente invencién.

La figura 6 es una seccid4n transversal del
ensamble de troquel de la figura 1 que muestra las
trayectorias de descarga del medio de refrigerante.

La figura 7 es una vista en plano
transversal gque detalla un colector de salida del
ensamble de troquel de la figura 1.

La figqura 8 es una vista agrandada del
extremo distal del ensamble de troguel, tal como se
muestra en la figura 2, y que ilustra la descarga

de los medios refrigerantes del trogquel.

DESCRIPCION DE LAS MODALIDADES PREFERIDAS

La figura 1 muestra un ensamble de trogquel

internamente enfriado 2 de acuerdo con la presente
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invencién en seccién transversal. El ensamble
incluye un ariete oscilante 4 que es
convencionalmente oscilado a través de una serie de
dados (que no se muestran) de un ensamble de
herramienta de conformacién de recipiente (que no
se muestra). Dicho ensamble de herramienta se puede
apreciar en una s8solicitud copendiente titulada
“PAQUETE DE HERRAMIENTAS INTERNAMENTE ENFRIADO" vy
presentada junto con la presente invencién. La
regién de extremo delantero, exterior o distal del
ariete de un didmetre exterior estrechado. Un
troquel 6 estd colocado de manera removible en la
regiétn de extremo distal estrechado del ariete.

Como se puede apreciar en las figura 1 y 5,
una pluralidad de tubos de entrada de transferencia
de fluido 8 para suministrar el medio refrigerante
Yy una pluralidad de tubos exteriores de
transferencia de fluido 10 para descargar el medio
refrigerante estdn formados dentro del ariete 4,
anularmente en una disposicién circunferencial,
simétrica, en donde se alternan los tubos B8 y 10.
Un colector 12 para conexién con una wunidad de
control de temperatura 13 se provee en un extremo
proximal del ensamble de troquel y se conecta por

lo menos a uno de los tubos 8 y/o 10.

\
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Las figuras 2-5 muestran el suministro del
medio refrigerante al troquel. La figura 2 ilustra
el flujo del medio refrigerante a una unidad de
control de temperatura de medio refrigerante 13 de
diseilo convencional (figura 3) dentro de una
porcidén de entrada del colector 12 dentro del
ariete 4 hacia el extremo distal a lo largo de los
tubos de transferencia de entrada 8, tal como se
muestra mediante las flechas en la figura 4. La
porcién de entrada 14 del colector 12 se muestra en
la figura 3. Cuando la porciétn de entrada 4 esta
cerca en el extremo distal, el medio refrigerante
fluye radialmente hacia fuera desde los tubos 8 a
través del puerto radial 16 a un canal ¢ espacio 18
que se extiende a lo largo de la superficie de
perforacién o interior del troquel 6.

Las figuras 6-8 muestran la descarga del
medio refrigerante del troquel. La figura 6 ilustra
el flujo del medio refrigerante desde el extremo
proximal del espacio o canal 18, radialmente a
través de un puerto de salida 20, saliendo del
canal 18 hacia una salida 22 del colector 12. El
medio refrigerante fluye hacia atrdas o de manera
proximal a lo largo del tubo de transferencia de

salida 10, con la direccién del £flujoc de salida
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indicada por las flechas en la figura 8.

La figura 5 muestra que las pluralidades
respectivas de los tubos de entrada B y de salida
10 estén provistas en el ariete 4 en una
disposicién anular gque alterna. Similarmente, 1los
puertos de entrada 16 y los puertos de salida 20 al
canal de fluido 18 estdn provistos en una
disposicién anular, simétrica para distribuir el
medio refrigerante de manera uniforme a la
superficie interior del troquel. El espacio o canal
18 puede comprender una serie de paso © canales
parcialmente circunferenciales individuales o un
soleo canal circunferencial alrededor del interior
del troquel con soportes separados para el troquel
ubicado en ese espacio. Debido a que los tubos
respectivos de entrada 8 y de salida 10 estén
circunferencialmente desviados, ya sea que el
espacio sea lo suficientemente largo
circunferencialmente y/o los puertos de entrada y
salida 16 y 20 estén orientados para gque el medio
fluya dentro del troquel, tal como se describié.

Los tubos de transferencia de fluido 8 y 10
estdn formados de materiales con propiedades de
baja transferencia térmica para reducir al minimo

la transferencia de calor entre el medio de fluido



10

15

20

25

11

y el ariete, para mantener temperaturas de entrada
precisas de medio de fluido y para reducir al
minimo 1la distorsién del ariete debide a los
gradientes térmicos circunferenciales. Dichos
gradientes térmicos serian adversos para mantener
la rectilineidad del ariete. La temperatura del
ariete se enfria mediante el medio de fluido, y se
enfria uniformemente para mantener la
rectilineidad. Ademds, el fluido también se puede
calentar para elevar la temperatura del ariete, por
ejemplc al arranque de la mAquina. Esto puede 3ser
deseable para reducir al minimo los efectos de 1la
expansién térmica y mejorar los procesos de
estirado, planchado y desmonte.

Para mantener un nivel de temperatura
correcto, la temperatura del troquel se puede
monitorear continuamente por medio de una sonda
pirométrica 23 que se comunica con el troquel 6
cerca del extremo distal del mismo, por ejempleo, en
el exterior o en el interior del troquel, en el
exterior del ariete o monitoreando la temperatura
del liquido en el espacio 18.

Se utiliza un puerto central separado 24
colocado axialmente en el ariete 4 para que el

flujo de aire ayude en el desmonte del recipiente
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formado del trogquel.

Aunque la presente se ha descrito en
relacién con modalidades particulares de la misma,
para aquellos expertos en la técnica se volverin
aparentes muchas otras variaciones y modificaciones
asi como otros usos. Por lo tanto, la presente
invenciétn estarid limitada no por 1l1la descripcién
especifica en la presente invencién, sino

inicamente por las reivindicaciones anexas.
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NOVEDAD DE LA INVENCION

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

reclama como prioridad lo contenido en las

siguientes:
REIVINDICACIONES
l.- Un ensamble de troquel para producir un

cuerpo de recipiente impulsando una copa monumental
a través de un medio de dado tipo anillo, el
ensamble de troquel comprende: un ariete que tiene
extremos proximal y distal; un troquel colocado
sobre el extremo distal del ariete, el troquel
tiene una superficie interna; un colector conectado
al extremo proximal del ariete; una disposicién
anular de tubos de entrada de fluido
circunferencialmente separados en el ariete para
suministrar un medio refrigerante desde el colector
hacia el extremo distal del ariete; Y una
pluralidad de puertos de entrada radiales desde los
tubos de entrada hasta la superficie interior para
suministrar el medio refrigerante a la superficie

interior del troguel; una disposicién anular de
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tubos de salida de fluido <circunferencialmente
separados en el ariete para retirar el medio
refrigerante; una pluralidad de puertos de salida
radiales desde la superficie interior, y separados
de los puertos de entrada a lo largo de la longitud
del ariete para transferir el medio refrigerante de
la superficie interior del troquel a los tubos de
salida.

2.- El ensamble de troquel de conformidad
con la reivindicacién 1, caracterizado porgque los
puertos de entrada estdn mAs distantes y los
puertos de salida estdn més préximos a lo largo del
ariete, en donde la superficie interior define un
espacio entre cada puerto de entrada y por lo menos
un puerto de salida.

3.- El1 ensamble de troquel de conformidad
con la reivindicacién 1, caracterizado porque las
disposiciones anulares de los tubos de entrada y
los tubos de salida est&n colocadas de manera gue
los tubos de entrada y de salida alternan.

4.- El1 ensamble de troquel de conformidad
con la reivindicacién 3, caracterizado porque los
tubos de entrada y de salida esta&n paralelos.

5.- E1 ensamble de troquel de conformidad

con la reivindicacién 1, caracterizado porque el
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troqdel tiene un extremo proximal y los puertos de
salida eatan cerca del extremo proximal del
troquel.

6.- El1 ensamble de troquel de conformidad
con la reivindicacién 1, que ademé&s comprende un
puerto central en el ariete para que el flujo de
aire ayude a desmontar el recipiente del troquel.

7.- E1 ensamble de troquel de conformidad
con la reivindicacién 1, que ademéds comprende una
unidad de control de temperatura para suministrar
un medio refrigerante dentro del colector.

8.- El ensamble de troquel de conformidad
con la reivindicacién 7, que ademds comprende
medios para monitorear la temperatura exterior del
troquel para controlar la temperatura del medio
refrigerante.

9.- El1 ensamble de troquel de conformidad
con la reivindicacién 1, caracterizado porgque los
tubos de transferencia estén construidos de
materiales gue tienen propiedades de baja

transferencia térmica.



10

15

20

25

16

RESUMEN DE LA INVENCION

Un troquel internamente enfriado (6)
colocado en el extremo de un arlete (4) en una
miquina de conformacién de latas; los medios de
enfriamiento de fluido interno en el ariete (4)
evitan la necesidad de refrigerantes externamente
aplicados; una pluralidad de tubos de transferencia
de fluido paralelos {B, 10) esté colocada
anularmente con el ariete (4); el medio
refrigerante fluye a través de los tubos de entrada
(8) a los puertos de entrada radiales (16) que
suministran el medio refrigerante a la superficie
interior del troquel {(6), en donde el medio fluye
hacia atrds a través de un canal (18) en la
superficie interior del troquel (6) a los puertos
de salida radiales (20) conduciéndose a los tubos
de salida (10) a través del ariete (4); los medios
refrigerantes descargados fluyen de regreso a lo
largo del ariete y fuera a través del colector
(12); 1los tubos de transferencia (8, 10} estéan
dispuestos simétricamente en una disposicién que
alterna circunferencialmente alrededor del ariete
(4) para reducir 1los gradientes de temperatura

radiales dentro del ariete {4); un puerto central
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(24) permite el flujo de aire a través del ariete
(4) para ayudar a desmontar el recipiente formado

del troquel (6).
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A (57) Abstract: An iniemally cuoled punch (61} dispused on the end vl a rom (4) in u can forming machine. Intemul Ruid conling
mesns in the ram (4) avoids the need for eatornally applicd canling Moids. A plurlity of porllel Nukd rmsler lhes (8. 1) is
S urranged annulurly with Ihe rum (4), Cooling medium flows through inlet tubes (8) 10 rudial inlet ports { 16) which supply the couling
medium Lo the inner surfaee of the punch (6} where the medium Nows rearwandly through a channel {E8) at the inner sursee of the
punch (6 1o rudis] vutkd ports (203 keading 1o outles whes (10) through the ram (4). Dischurped couling media Mivws buck along the
rum and vt through o manifold (121 The trunsfor whes (3, 103 ane aranged symmetrically in an allemuting urray circumferentially
3 arvund the ram (4) e reduce radial lemperuiure gradicnis within the cam (4). A conteal part (24) allows air llow through the rum (4)
e zid in stripping the Turmed conteiner from the punch (6)
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BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates generally to punches useful in forming cans
from cups and particularly for two piece can forming, and more specifically to
such punches that are internally cooled.

2, Briaf Description of the Related Art:

Forming machines are used to form the bodies of metal containers. A
shallow metal cup is driven through a set of annular forming dies by a punch to
form the more elongate body of the can, 6.g. in a known drawing and ironing
process. An example of a conventional can forming machine is shown in U.S.
Patent No. 4,173,882 issued to Lee, Ir. on November 13, 1979, the entire
disclosure of which is incorporated herein by reference.

A separate punch typically is removably secured on the leading end of a
reciprocating ram in a drawing and ironing machine, The punch provides an
inner mandrel on which the can is shaped, drawn, and ironed as it passes through
successive dies. The temperature of the punch should be controlled agninst the
heat generated in the punch by repeated frictional contact between the punch, the
ingide of the can body, and the dies past which the punch moves.

In conventional can formation, externally applied cooling fluids maintain
operational temperature conditions. In some can forming applications, however,
it i desirable to exclude the conventional use of exteme] cooling fluids. The
external cooling fluids may contaminate the container surfaces which would then
require post-formation cleaning processes that are costly and may be
environmentally undesirable,
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and outlet tubes alternating to distribute the flyid media uniformly around the
inner surface of the punch. The multiple fluid inlet and outlet degign with
symmetrical porting helps assure that the punch temperature remains constant,
minimizing circumferential temperature gradients.

Preferably, the fluid transfer tubes are constructed from materials with
low thermal transfer properties to minimize heat transfer to the wall of the ram
inside the punch. Minimizing hest transfer between the fluid medium and the
ram is desirable to maintain accurate fluid heat transfer between the fluid medium
and the ram, accurate fluid media inlet temperatures and to minimize ram
distortion due to thermal gradients. Circumferential thermel gradients in the ram
may distort the ram, adversely altering punch alignment.

Porting between the transfer tubes is circumferentially symmetrical, with
alternating inlet and outlet ports, to minimize any circumferential temperature
gradiesits that could transfer to and distort the ram or the surface of the punch.
The symmetrically alternating inlet and outlet ports uniformly distribute the fluid
medium radially to the inner surface of the punch around the outside of the ram.
The transfer tubes also surround s separate central port for air flow and aide that
flow in stripping the container from the punch.

Other features and advantages of the present invention will become
spparent from the following description of the invention which refers to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an elevational cross section of an intemally cooled punch

assembly according to the present invention.
Fig. 2 is an elevational cross section of the punch assembly of Fig. 1 and
illustrating cooling fluid medium pathways flowing into the assembly. '
Fig. 3 i a cross sectional plan view detsiling an inlet manifold of the
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proximal end of the punch assembly and connects to at least one of the tubes 8
and/or 10.

Figs. 2-5 show the supply of fluid cooling medium to the punch. Figure 2
illustrates flow of cooling medium from a fluid medium temperature contro] unit
13 of conventional design (Fig. 3) into an inlet portion of manifold 12 into ram 4
towerd the distal end along inlet transfer tubes 8 as shown by arrows in Fig. 4.
The inlet portion 14 of manifold 12 is shown in Fig. 3. When the inlet portion 14
is nearly at the distal end, the cooling medium flows radially outward from tubes
8 through radial port 16 to a channel or clearance 18 extending along the inner or
bore surface of the punch 6.

Figs. 6-8 show the discharge of the cooling medium from the punch. Fig.
6 illustrates the flow of cooling medium from the proximal end of the clearance
or channe] 18, radially through an outlet port 20 exiting channel 18 to an outlet 22
of the manifold 12. The cooling medium flows rearward or proximally along
outlet transfer tube 10, with the direction of outlet ﬂow indicated by the arrows in
Fig. 8.

Fig. 5 shows that the respective pluralities of inlet 8 and outlet tubes 10
are provided in ram 4 in an alternating annular srrangement. Similarly, inlet ports
16 and outlet ports 20 to fluid channel 18 are provided in a symmetrical, annular
amangement to distribute the cooling medium uniformly to the inner surface of
the punch. The clearance or channe] '18 may comprise a series of individual
partially circumfercatial passages or channels or a single circumferential channel
around the inside of the punch with spaced supports for the punch located in that
clearance. Since the respective inlet 8 and outlet 10 tubes are circumferentially
offset, either the clearance is circumferentially large encugh and/or the inlet and
outlet ports 16 and 20 are angled such that medium will flow inside the punch as
described.

Fluid transfers tubes 8 and 10 are formed of materials with low thermal

U
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WHAT IS CLAIMED IS:
1. Apunch mémbly for producing a container body by driving a
formidable cup through a ring type die means, the punch assembly comprising:
a ram having proximal and distal ends;
a punch disposed over the distal end of the ram, the punch having an
5 internal surface;
a manifold connected to the proximal end of the ram;
an annular array of circurnferentially spaced fluid inlet tubes in the ram
for supplying cooling fluid medium from the manifold toward the distal end of
the ram; and .
10 a plurality of radial inlet ports from the inlet tubes to the internal surface
for supplying the cooling medium to the internal surface of the punch;
an annular array of circumferentially spaced fluid outlet tubes in the ram
for removing cooling medium;
a plurality of radial outlet ports from the internal surface, and spaced from
15 the inlet ports along the length of the ram for transferring cooling medium from
the internal surface of the punch to the outlet tubes.

2. The punch assembly of claim 1, wherein the inlet ports are more distal
and the outlet ports are more proximal along the ram, with the internal surface
defining a clearance between each inlet port and at least one outlet port.

3. The punch assembly of claim 1, wherein the annular arrays of inlet
tubes and outlet tubes are arranged with the inlet and outlet tubes altarnating.

4. The punch assembly of claim 3, wherein the inlet and outlet tubes are
parallel.
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Applicaticn No. 5-245533 discloses a device comprising

through
& opace: formod betwesn the dic and the contalner. After that,

Patent No. 52-47556 have yoblems.
Since tha mnthods are devised to clbninaie the
vosidoal air in the container for the extresion of the hillet, the

the extrusion s stxziod by advacing the coutalaer and the X there mmat be & space for slalag of the billet laader, Gerchy

comisjner end Setween the other end amd the extrifing stem
Wy roctallic packiop, and pressing the metxflic packiag from
the outaide by a cylinder nsing air or finid to eliminate alr in
the sualed chamber to the ontalde.

Japmaces Uncxarnined Published Patent Application No.
3347556 diacioscs & method of vacoym dessyution foom &
couiainer Swoagh a spece formed hetween a domeny block
iad the

ﬂﬂ;ﬂr:m-ﬂ:

|
|

55-19603 discioses an extrader provided with a two-plece
seal block allowed to open and close in & dircetion perpen-
dicular to the sxial direction of a contaiser. In this cxtruder,

incrensing tha idie time.

nmn alloys, & has beon obsarved from our expericace that
when the temperstire of the working seeface of the fixed
duwmny biock is eatlod sround 230° C., the metal flow is
prevented, tharehy making ooomroce of bilstors diffionlt,

In Usennined Pobilshed Uiliey Modol Application No.,
3-81ZM, & cooler for & fixed dommy biock is disposed
betwoca 2 contalner and mm extroding stem to gpray coolaat

with the imids of the costainer bolng o Agaizst an wexking sorface of the fived damoy tlock. R fa,

boweves, difficoh 1 cool the wexking sucface of tho fixed

to 200" C twough 300" C. during the stand-by peded
botweea the cxinmlon presscs which fa sppoaximately 20
minutes se that » 1ot of blisters e entrained into the end
prodac, thereby making the yield of the ead product lower.

Addhionally, there aro the following problems redsted to
Japaness Patent Publication No. 48-25315, Iapmese Unex-
amined Poblishod Pxtest Applicstion Na, 5247556, and

the inoer surface of the seal hiock comes imo dosc coatact s5 Japancse Unexamined FPublished Pateit Application No.

with the outer surface of so extruding stom when the acal
biock closcs.

Soch a two-picee peal block opers snd doses aloag a

guide plate faod to uppe and Jou o partions of sz end
axiace of the contalnex & the

seal biock, respectively. The costainer Is

5245513 ehied sbove.

(1) Since the fiexibie saaling device, such as & meiallic
bellows, & spsing, of & telesoupic clastic member, which [s
expandable fron it extroding sicm side toward the rear end
of the contulner s ased W seal the contalner to campletely
allminsts the resldoul air within the costaluer for the catru-

cotered inte the contalner becanse of insufficient sealing,

the
provided with & desersting groove &t an tpper portion € thereby the dogree off vacmum lower
facllitating

themo! & the extrnuding stem side, therchy

(2) The sealing devics (s backed to a ram (8 tasc partion
of the extruding steyn) side during losding the biliet {ato the

T S
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contabnr s thn, s Lnsde o tho conthes 1 enid by CRIECT AND SUMMARY OF TIE INVENTION
d ;
Mb.vb-“ﬁ l""" e """‘: The pcscst Invention Is achicved in considoration of the

Joaded catmding
harcby makisg the idie time longer for the oparetion of e
ncaling dovica.

(%) Sioce the flexibils ssaling davice is streiched from the
bacionost position of the baso of e eximding stem to the
cad pfice of the costainer, the front portion of the seal
device Is deformnd 80 23 t0 mals & space betwom the cnd
suface of the contalner and the seal dovice, theseby deto-
sorsting the senling pesformance.

(4) R moeds large pressure to pross the seallng devics from
tho rast sldo &0 the container 50 that the contsiner comes fa
mficieatly contact with the end mxface of the coutalner,

|

guide plate receive hest from the coatalner durdng opeing
and closing of the sesl biock, is cxposed to high temperstecs

(for exsmple roore than 300" C ) by bolding hest In air

5 « fird aapeet, i ctrader corpeises &

c .y contalner s fomcily

jrohilems of art s memtionad sbove, It i o
bpﬂhﬂ:h:pﬂnmq;m

3 a comtaimer s sosied just beforo ir in the contalner i

comploely climingted before extuding a billet In the
costalnce, wiibout a step of deassuting before extrading the
billet from a dio, enlind a8 the verp cycio. It §s another object
of the peeeont ixvention to provide an extiader which conls

10 o zear cad portion of & billet © prevent the metsl flow,

therchy peoveoting sealdnal air and bmpurition from entering

into e billst and G prevemting the deseziartion of the
qally snd yidM of end products,

For achisving the chjecty meationed above, acconfing to

cylindcical coptainey

ixto which a bilict is Loaded: a two-plece sexl block disposed

on an end suface of the contxhwer af un atern sldes;

ing sten, wheweln the seal block
is allowed o b apased and closed in a direction parpes-
dicnisr tn the sxisl dimction of tha coutainer and the seal
block oomees in doso contact with e omler svface: of the

gy SStroding stem and fhe cnd sxfiace of the contalser when the

scal block Is clossd.
The billst in the cesteiner is prevsed from the rear side
agalmst the dis by the axtroding sicin 50 that the billet ks
and air trappod between the coetalner and the hillet

30 Is compressesd. ‘Tho compressed air most be vaantmed from

the rear side of fhe cootainer before the billet s aquoczed
froms the dic, Ju addition, ak most be vacuumned from the
container just beforo the end of the billet comes into contact
with the din. According to the present invention, alr In the
wacummed from the extroding stem sire
before the bilict Is copgressod by the extruding stem,
therchy omiiting the sicp for climinating compwessed air,
calind a2 & bresthing. -

‘The fizxzd dommy block fixed to the working-sido end of

@ the extrodisg stem fs cooled Inside thereof before vaciom-

ing the alr fiam the comainer and then afr in the coplajoe-,
Is vecoumed with the conlalncy belng scaled by the acal
block disposed oa the end sufaco of the costalner ot the
sium ohic ® opex and close in the direciion

o the sxisl direction of the contaleer 30 that

hosted in the coxtainer and mareovcr subs sguinst the gulde i saxppod betweom the contelaer sad the billet can be casily

pistn, therafors sigaificantly delexiorating the acaling menn-
bexs and decyessing the lves.
f) When the extruding stem s backed to the cxigioal

posiion sfier complction
off almmiswen rosidoes by the fixed demnry block

wacansd as well an the maial flow of the billet b provested,

thereby significantly Smproving the yicid of tho end products
witboue blister,

of exirusiom of the billel, for 3p  Agcomling 10 & second aspact, mn extruder comprises &

coptainer heving a coxtuiner liner into which & blict s

fixad 10 the eod of the cxxruding stem, the scrapped aluml-  Jogdod:; & ring-like protrusion disposed on an cad sucface of
num resilocs coar indo 2 groove of the guide plsic 50 thal iy contalner at an extruding siey side; and a Iwo-ploce seal
o seal block b difficolt %o open and close, thereby deto-  higek being opened and closcd In & direction perpeadicular
53 to te axial drcction of the sxtrodiag stent: whereln the scal

El) Since the deacating proove Is formed In the [aner  hlock comes intn closo contact with an onter suface of the

soxface of the contalacy, Le. the pper portion of the lanar ring-Jike protrusion and an coter surface of the extruding
sxface of the contelner at the cxbruding stem aidr, sich s e ot the mme Uime when the 2al hiack is closod
comtaiser s not allowed to bx used o & peoersl purposcs Acoondisg 10 & tid aat, oo tha batls of the sormnd
extroder breasc of (be Limitation 30 that the coolaincr sl & amect, the s2al block b frovided with & vacnum deaes ¢ -
b exchanged with asothar onc without destnating groove  hols for dimirating residual siy ko the contaloa wherin L
whengver used for another povpose, thereby taking alot of vacmon desemting hols b connccted to a vacumm pump,
tims for exchangieg comtainern. Accopding to a foacth aspect, on the busls of the sccond

1v) The contelmer lincy Is exezted with loge caternal foroe~ aspect, the seal block iy rovided with sealing material
Ouing upeetting the billet so that a portion where the &3 baving hest resistance and resilieocy stiached @ & contact
deacrating groove is formed b exectod with concentrated  suxface of the seal block which come inlo coatact with each

josd, thereby dacreasing the nicchanical strength.

other whea (he seal biack is closed, According to s fifth
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aspect, ob the basis of the secend aspect, when the seal black
Is opeied, tho soal black can be moved sot to Interfere whh
& hillet Joader on which the hillet 1o be loaded is piaced sad
20t © Jatecicre with the exchangs of the contalaer. -

‘The Nilet in the coxtxiner is prexsed from the rear sldo
aguinst the dio by the extrading sicm so that the hillet b

st alr teappod betwoen the containey snd the billss
is compressod. The oxnpriessed air most bo vacoumed from
the rear skis of the comtainer befors the billet b squeezed
from the dié. In additicn, sir semt be Yacwmaed frorm the
container just before the end of fhe billet comes Jato contact
with the dic. Accarding to the preseat Invemtion, the air in
the coxteiner §s forcibly vacoumed from the extrudisg stem
alds befire the billel is compressed by the extending stem,
thercly omitting tho sirp for climingting compressed akx,
called as & bucnthing,

Ak in ihe contateer is varoumed with the costainer beiag
soalod by the scul biack disposed on the end mxface of the
onalalzr st the stamn shde 1o open and cioss {a the
dicoction perpesdicalar io the sxisl direction of the contalner
0 Gt sl trtupped between the contalner snd the billet can
be swily vacommed as well a3 the metal flow of the billet is
- povesisd, therekvy slguificently ivproving the yidd of Ge
mud produsts withoat hiister

Acoocding 1o a aixth aspect, an extruder comprises a
comtalaer having a contalmer liner into which a hillet Is
Joadot; a ring-liks protrosion disposcd ob an end suxface of
{he costalney st an cxtrading stem side; 8 ring-like scal block
compeising & pair of seal block picces disposed above a

ot the container side, of the sxtruding stevn: and &
cyliader for opauing and cloging the scal biock,

wherein the seal tock is apencd sad closnd by swing-like
motics |n & direction pevpendicular to the axial diroction of

the extroding stesm, the scal biock oames into costect withan -

outer ginoe of the sing-like protynsion and as culer surface
of & xed dupmy block or the extmding stean &2 the samn
thne Gwuogh scaling memhery sttuched to a contact saxfaces
of e scal biock ploces whes the seal block Is closed, rnd
s peal block picces are moved berween & position wiliex:
the seal Slock is closed and s hackrmost position where the
ﬂ&&;ﬁﬂhﬁnﬂnﬂadnﬂdh

bydomlic

o & seventh aspect, on the besls of the sixih
mapeet, the scal block s provided with & vacosm deacrating
hals for tiirelasting resbdoal air in Gho costsiner whesels the
descrating holo Is connected to & vacmms pump

. through a pips Hee,

Acmrding to sa cighth sspect, on the besis of the sixth
sspect, the Sxad dammy block is provided with an isternal
cooler for cooling the fixed dummy block.

According to & sisth aspect, on the basls of the sixth
sspoct, B scal block is provided with a cooler for cocling
the scaling mevaber Acoording to a touth sspeet, on the basls
of the sixth aspect, the ring-Hike protrosion Is provided with
a deaerating groove formed In an moer sixface thorey af the
extrulisg stem side, the deseraling proove being §-. 2 In
3 chroular shape the inner diameder of which is Larger then the
ouler diameter of th: fixad dumnmy block flacd toas erd of
the cakudiag stem.

Acxilag to an cleventh aspect, on the besis of the sixth
aspect, the scal Glock ploces are each strpetered to be

into an inmer acal block plece, posifioned af an
inber side of the scal block and having the scaling member,
wd an ooter scal hiock plece, outside the Inner
scal bilock picoe $o bold the {aner scal block pisce, wheyreln
the Inner seal block picce has a first coolant path formned

L T TR e ' ' T
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sdislly zad covered by 2 1d, a socond ooalant petks befwess
hhﬂﬂﬁﬂnﬂ&mﬂﬂnﬂlﬂ-ﬂ
:uﬂhq:“ud-tblh mesnhers and
biowing off sticks sech as dnsts and
The extruder in with the ring-fie
on the end sface of tha contelner ot the

botweat the hener surfars of the rixg-Hin protrosios sud the
oubcx murfhes of the fixed dummy block when tho bilkt is
londod ix the comtalney by the extrading stem. Therefors, sic
trapped botween the contzimer and the billct Is esslly

aad sldcwanily (hodnatally), and the rods can slids

on the galde ring. Two seal blocks are moved apart from and
goiting closer to ench other by the gulie rod und the cytinder.
Accoefisg to a fifkceath apect, on tic baals of the twelfih
or thirtoeath aspect, the fixod dommry block is provided with

¢ on [nternal coaler for cooling the fixed dummy biock,

According @ 8 sixioesth aspect, on the basls of the twelfth
sspect, the seal block is provided with s vacoum descrating

...... et

<6
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hplo for climinsting residnosl alr in tho contelnes wheels the FX3. 14 i » front view takzn along a Hac 14-—34 of FXO
vacum deamrating boic is comnected 0 & vacm pump 135
fhxough & pipe line, FI3. 15 s sn calargod partial soctional plas view of & seal
Hﬂqlﬂ.bl:dltﬂhnlﬁt:m= L] ’&uinﬁ—lﬂwhhlﬂqlh 16—16 of

members and for blowing off stics such as dusts sad FIG. I7 is s eslargod putial sectional plax view of a
residnes. coaler momstod on the scal biock;

fixed dommny biock fixed i the working-aide FIG. 18 ks a fromt view of a hillct loader;
e mﬁddhﬁ:wm':f ¥ FKi. 19 a puilsly sectioosl viow of & protnmios;
Ing alr froms the container. Afrin the container iy vaconmed FIGS. A, 2B, 20C sad 20D mre coluged sectiomal
bafore the hillet is compressd beiwees (he extading o views linsteating configamtions of the inside of S protro-
and the din, with the container being sealed by the senl block. aion;
pleces by coming Into close contast with the ring-fike FI3S. J1A troogh 21E o viows for explaiaing the

and the cxtroding stem st the same thne. The scal ** mounting strmctore of & beat Iusulating sen] block;

bilock ploces are fixod 10 the tips of the swing wcms axteading FIOS. 23A sed 228 aro vicws llinstrating the opezing and
froe the sotating bases disposed ou e wpper end sufacn of cingiog of the sea) hlock snd tho comdition of sprxying
siem side exirnding siemn sldo w0 sllow e coolent; and
closing metion of tho scal hock in the divoction perpen- FIGS. 23A sad 258 s viows dinstrating an operstion

Momover, the tlag-Kke seal block s cooled whila coolant o Herclaafter, & first ctwbodimeat of an extrodey according
paszos through tho coclant paths fooned in the ring-liko seal © to the prescat bxveation will be described with reforeace to
block. The ring-ike seal block is provided with gas outicts  the sitached dawings.
for spaylag the coclatt to the scaling meombers and for FIG. 1 is a system disgam of & first the secomd
blowisg off sticks such a3 dusts and residnes ot the ame  cmbodimeat, FIG. 2 s & perspoctive view taken aloag a line
time. Tho scaling mambers sre coolad by e eoalant ., 3—3 of FKI. 1, P1G. 3 is an calugod partial sectional plan
aposted out from the gas cutlcts whoncver the seal block s~ viow of FIG. 2, FIG. 4 is as calarged partiat Front view of
closed, thereby Increazing the life of tho scaling meamber. & seal block, FIGS. 5A and 5B o views illustating com-

Siued ca the ooter sucfce of the cxtmding st or around ,, 28d & cuse without scaling material, FIGS. €A and €B arc

fhe lnser surface of the seal biock, thereby kecping the ~  views for explaining the sonditioss of screpplag off abimi-

higher scaling performance and pafooriag the deaccation  Rnm retidoes givod on the inoor swiscs of & cootalner 201,

\with higher degroc of vacoem. Mﬁmhmnl.’:ndﬂnnalhpﬁ:dm

ystem disgram o exed anbodinent . e enotain I:'Jll b H—l:fuuc: .:

0 : 201 and » er er 20]e. numensl M6

m:";;ﬂ ‘.::Fd- mw‘lulﬂll‘:edumlﬂn—:n
FIG. 2 is a pampective sectional visw taken sloag & line Reh 1 283 dealanates 2 dic wherein ag

23 of FII. 1¥; ol skdably supported .
FIG. 3 [s an enlurged pactial scetionsl plas view of Pig. x; 9 ﬂliﬂ.ﬂd”lﬂlm::ﬂ
FIG. 4 is a fromt view of & acal hloeks tion space (o be dosscater], betworn the loner sorface of o

FIGS. SA and 5B aro vicws {Sustating compuriscn  comtsiner xad the cuter suface of the bilket 213,
betweem 2 case of & two-picos seal block jn which both An extroding stem 214 for extroding a billst 213 1s
sufaces are giosd with scaling materlals, respoctively, and o provided with & fixed dummy block 27¢ & the tip ead
a cxse withoot sesling matexial; thereaf which is possible 1o bo in close contact with the inner
FIGS. €A sad 6B arc vicws for cxplaining the conditions ~ ®urface of the confalner 201,
of screpplug off aluminem residoss gloed on the foner Acconding to this cmbodiment, a vamom aspirstor 260
stace of a coptaiver; for espirating resicunl alr from the deaeration space 231 will
FIG. 7 I sa calarged sectional visw of & seal block; uh:dwlbd-_ 268 for e
sectional extmuding baviag vacumm arpiraiar deperating the desaration
h:El!:;r. view ot e o - space 231 from the exmading stem 214 slde [n tha coateiner

IS e e vow bty ML b o o e
FIC. 3¢ & & ynem diagram of sn exwuder provided wilh o, (o 00 et Block 340 of which Goat view Is formed fn 8

s prefoned deasntar socxxdin; 10 the preseat irvenil: s . - sz
P T v b B LT, D Sotetis b vt e

i black 24 is dividod futo scal block pleces 240R, 240L. of
FIG. 12 Is a front vigw takes slasg 8 line 12—12 of FIG.  which rear ends mc fixed 10 tips of pistoa rods M4%Ra,

: 63 2431a, rospectively. The piston rods 243Rs, 2030a e

. FIG. 13 s aplan view taken slong s Hoo 13—13 of FK&. slidably Inserted Into & pair of cylinders 243 (43R, 431),
i; respectively.
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On tho other hand, the sealing members 46 arc profie-
shly made of 2 soft spengo-lke: robber by compeison with

the sealing members 241, 244, for cxample, heat reshstant

sponge-liks matesial sach = spomgo-Hlks slficonn yubber
sheet and sposge-Hie flnaro-robber sheet. -

Particularly, when the seal block 244 1s closod relative to
the extding stegn 214, the sealing members 344 are puilled

In a direcxion: of srow becanee of e filotion betwoen the o

In caso where the saling mombers 246 of

soft rubber (cach 3 mun in thiciness) are antached 1o the s

cunlac mrfaces 240A. of the acal block picoss 240R snd
2L x5 siovn In FIG. SA, B seiling memibers 246 are
compressod when the scal block: 24< s dosed apd froc ends
of the sealing membere 246 arc. about 10 projcet tonurd the

cirudag stem, Geehy preventing the aforcmentiossd g

space S. This effoct is comtnon to tio sealing members M1
‘Thist i, & space om an ogter mrface of the protradle 386 can
be prevenied by tbe sesling mewber 241,

When the sal block pleccs J40R, 34IL retarn to the
backmost positions
2, » hillet Joader 311 {desczibod Inter) can move oot and in
with the billet 213 placed therson.

thesred as shown by solld Haes in FIG. &

and FIG. €8, bot ealer into & groove of the guide plate as the
prior wrt which canses hitches o the closs motion of the seal
block 248,

A hilleg Joader 311 compdaca & No. 1 billet loader and a
No. 2 billet loader for mpplying the bilit 313 as aa
cxtrosjon maxicrial 1o & billet loading opeaing 336 by ciwnp-
Ing the billct 213, sext by & billet caxier (mot shown)
disposed at clther sids of the extrader, one by one, and Lifting
the billet 213 % the level of the billet loafing opealng 326.

‘Tha Na. 1 bilict Jondor and the No. 2 billet insder have the
sAme structure,

‘The billet 213 fs scppliod below the contalner 301 by the
billct cmxicr (not shown) cas by one and then carvied to the
billiet loading opesing 536 with the hiftet 213 belng chmped
by the billet loader SI1. Thesefore, the billet Joader 311 in
disposcd to face he billet camicr and is provided with &
swing arm 318 which is plvotable along 2 plane pespen-
dicular to the extroding axis of the ctrades.

One end of the swing son 34 & pivolally fixed (o a
centra] shat: 330 disposcd outsida a Jow-er tight rod 329 of
the eruiir The swing enm 328 Is beot In & Wlike 3b- i
wits » hiph angle to prevent Interference with the Lighn 12
32 durdop seinsiay ¢ ¢ ertevds from s position beler 1.¢
lowar tight rod 329 toward an upper portion of the cootalaer
261. The othar and of the swing arm 328 travels from the
beurd (act shown) of the billet carvier to the hillet londing
opexing 326 mmd vice varm by the plvolal movement of the
swing arm 328.

‘The swing arm 328 ia comnected t0 2 Cylimder
322 which drives the ywing arm 328 to plvet by &s rocti-
lincar motion.

R T, e T T e e e T L i s B, L =
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‘The swing st 338 b provided with a hillet holder 233 for
clamping the hillet 213 placed on the ofher end thareof.

The bilict holder 33 L with pistes 334 for
sppoiing the botiom of the billet 213 ia o Joading position.

As for e sractore of the extroding st 214, thess are
two cuses: wheye fhe Sxad dommy block 2N and the
cxtroding stem 214 are comnected throogh & biyonst biock
272 as shown in FICL 8§ (herelaafier refiesred as *buyonst

12
ing steen 214 and (he connection rod 276 Is therefore mmall
50 s mot to impeir the flexibility of the axis of the fxed
donesy hiock 20.

‘Tho holle 253 cxtoads over (ho cooling pips and hlock 251.
The frout ead of the hols 243 {s cownocted to a hole 289
allowing the catwand Sow throngh a coaling pipe end block
3L

The domemy boss 277 is provided with a cestral through

comnection”) md where the fixed dommay biock 270 &5 hols 299 into which a small cyfimdricsl ryotrasion 293
directly comectod 10 the extruding stexs 214 by screwing. 12 forzand in 2 middle portion of & oo biock 291 is inserted.

Firat, the cass of beyonet ooancetion will bo described 10
In FEO. 8, reforence momeral 201 desigasies the comtalner,

214 designaics the eptroding stem, 279 desigaates the fxrd 49

damery block of a fized type which i fixed to the frost
suzface of the extrading stem 214 xad

The sl cylindrical protrasion 292 comes in tight contact
with the duzmmzy boss 377 by eagaging a connection not 293
to a scrow threed faomed [ the protrasion 253 from the resr
“;I.BMHMIHIM“WHM
mt

The dummy boss 277 I provided with a cylindrical outer

slidahly disposed in
tho coxtaiacy 201 The Teer end of the attruding sten 714 s Ting 294 integrally fixed to tho front cud pexiphery (hareof.
fixed 00 & cvoms bead 275 astembolder 273 and s Thore s & space between (he rear end mxfice of the core
gressive xing 274 as shows in FEO. L o block 291 end the frost ead suaface of the dummy boss 277
“The buyvaet block 272 is dlsposed ox the front sfaco of £ S0weapond to the diffrestial betwoen the distal end of he

the extrading stem 314, A distal end of & connection rod 276 outer ring 204 and e ontslde srface: 295 of the core block
uu-uuu_w.iuhq-'ummnu 291 Therefore, as the earo biock 291 Is pressed backsard

the comnoction rod 376 is attached o the bayomct block 372 during extrasion, the rear cad mafice of the care hiock 291
‘The coanoction rod 276 has a Jarge-diameter poytion 276a & 75
e rexr ead theweof a3 shown In FEG. 1. The i
pation 376a is fixed to a hals formed in the rear end pation
of the extruding stesn 214 so that tspared sarfaces tharebe-
tween are cogaged cach other

"The froat half of tha bayonet hleck 273 bas & structhare of 30
& bayoact type snd s provided with, for example, three
peotrusions 372s dispossd at equal spaces.

Ou the other hand, & duxmry bosy 277 §s provided with
cosmvities 3770 disposad &t equal mpaces to cagage the

2720 lnstalling the dummy boss 277 to the ¥

in the axial direction, ja which a feod waier pipe
278 and a drxin pipo 279 am disposad. The food water pips
Z78 xnd the drala pipn 279 comstitote a cooling plipo 250,
Ench anc cul of %o feed water plpo 278 aad the dreln pipe
279 {5 woomod to cach of hales 282, 283 of & cooling pipe
end block 281 by welding and ench of the other eads exieads
to the inalde of the presnure ring 274

286. The end of the dauis plpc 279 s connecied 10 o dain
povt 268 through & path 267 of a plpe in the pressure ring
274 There Is & slight spaco botween the inner mnface of tha

extruding stem 214 and the ouler serface of the conscction 5y

xod 276 to keep the fexihility of the axis of the coadection
10d 276, Thero Is also alight spaces between the lmer sixface
of the connection rod 276 and the quter grfaces of the food
water pipe 278 and the drain pipe 279 aot to directly coal U

oones alo contact with the front ead surface of the dummy
boss Z77. The outer ting 2 i streiched and ooenes into
casiact with the lnasr nnface of the container to provest the
billet 213 to flow towand the extroding stem 214 of the fixed
dummy block 2.

The core block 281, the outer ring 294, and the dummy
boss 277 constitie the fined dummy block 270. Thereloce,
the outcr surface of a front portios of the ooter ring 294 Is
designed to schetantialty come into comtact with the [nner
surface of the contsiner 201, The core bock 291 has &
tapcrod pextion 296, (he fant pertion of which Iy wider than
the rear partion, lo be in tight comiact with a Lapered partion
disposed on the front Inner surface of the outey ring 294, The
i of the carc block 291 and the protroslon
292 h provided with & path 282s which cooling watcr
sapplind from tho feod 'water pipe 278 passes throogh. The
digal end of the path 2%%; ixtends tn A portior oLt wr
outside sarface 295 of the care bleck 291

As shown In FIG. &, the path 283a Is provided with &
placiky of cooling paths 298 (eight cooling paths In this
exsbodiment) extcading radially from the ead of the path
2820 o the outex sing 294.

Puihi 299 cxtend in the axial direction from the cater cods
of the paths 208 10 be disposed nexr the outer portion of the

stem 214 over the dummy boss 277 and the core
block 291 asd Js connecied 1o the: bole 289 of the cooling
pipe 280. Refoeace numernls 308, 341, 382, 383 designate
pluge and 505, 304, 387 daigaste heat reslstant O-rings,
respoctively.

The above mochazism for cooling the fixed dusmmy block
may be deletod.

Hercinafiex, the operation of the extruder mentionod
above will be described.

First, the piston 237 b maon < In the left direcdon of 2 L35,

oonnzction md 27€. Additionally, there s also » sligh: moic gy 1 by sopplying pressure ¢il to a rod slde of the covizipsr
between (he loner muface of the connecton ol Z1€acd the cylinder 235 to sdvance the coutalnar 261, which [+ vaw
cooling pipe end block 281 to keep the fexihiiby of theaxls  spaced apart from the dia 263, so that the container 201
of the comection rod 276 comes iato contact with the dis 243,

In this casc, since the food waler pipe 278 and tho drain After that, the billet loader 311, on which the billet 213 Is
pipe 279 = juserted inlo the through hole foomed In the 63 now placed, rscs up. The billet 213 is pressed Into the
coanection jod 276, the commection rod 276 is bot directly  comtainer 201 according to the sdvance of the extuding

sicm 214 and moves towand the dia 203,

coolod and the temparshins difference between the excrnd-

n A7
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Al this point, the dosutation speco 23] ooong e con-  docreaped and the frictional reslsiance betwees the fromt ead
tuiner 201, tho dio M3, and the billet 213 Inclodes air Whea  suface of the fixed dommy biock 270 and the rear end
T e T
:Fﬁ-ﬂdhﬁdm‘th 113 from fowisg inside thereof. Theyeforn, air of mmall

. Whea the billet 213 ks pressed to & position
befare the dio 203 as shown ia FIG. 1, the clectromagaetic
switch valve 246 ix acinated to sllow conwmmicating of air
betwees the contalner 201 and the: vacumz tnak 239 so that
esidoal afr in the ccstalner 201 is vacwomed,
The Imide of the Yacuem tmk 230 &1 slready in 2
vacomned st of lces then 5t by the vecomm pamp 221,
Osx the clocromagnetic swiich valve 246 s scmsied,
the resldual air {n e comtalzer 201 b vacumewd by the
wacmm task 220, After 0.2-0.5 scoonds, the inslde of the

234 oddo the deserating hoics 245 fomxned In
o seal Block 340 and is vacmemed inte the vacom tapk
™ the pipe line 208, tha swich

codling water Is emered 2o Uz xoac s ¢ £ F Otrsitng

. san 2 to s toough the feod water pip. 20 is e

cosaoction rod 276 of the extmding stem 214, the path 2k2a,
the cooling pathe 208, the peth 299, and tho hale 209 aad is

kept whencver th: dra xt:Uea Is performed from the extnid-
iag stxin 234 il 2,1 .2 dauration apsce 231 of the coataina
21 bs seiicies:ly cuazred,
‘When stazting the upsctting, & e ead portion of the billet
213 being {s contsct with the fixod dommy block 370 mo
Aa tho upsesting Is started, 2 pesiphersl end portion of the
biflct 213 at the extrading stem 214 side Is expanded 10 come

in ght.contect with the fancr sueface of @ contelaer 0L o

Whes the upectting is performed, the ress end pation of
e billx 213 s cooled so tht the Hnidity theroof is

Soom eficr that, the extrusion Is startcd o cxtmde an cud
product from the dic 203,
Upon compiction of the upseiting for tha bitlet, afier &

¥ miitshio peciod from sarting the extruaion by the advasce of

the exiruding stam 234 (for example, at a paolnt whers V5
length of the inkial kength of the hillet 219 s extruded), the
dearration i stopped and the roed block 24¢ s opanad, that

" ic, the sexl biack pleces 240R, 2460 reiur (o the bacleinn

A gpperent tiso from Ui Above descriptioe poon-tip it
e first coobudiment,

{4} In case of scrapping off shunizom residnes by the
outer paiace of the fixed dummy block when the

(9) this stmcture docs mot peccsaltato the verp cycie s the
pior mt, thareby rodocing the lle tme; and

{6) mctal fiow fn the hillt darisg the extraslon s
gacveniad, therelry stably cxtruding the material with-
out bllster and further slgaificantly lmproving the yield
of the end mroducts,

ot e s at o as - "
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Herciaafter, & scoond exmbodiment of the extroder accord-  other end supports the two-pioce seal block 448, of which
ing to the present ixveation will be descyibod with ecferencs ™ foont visw s formed In a doughnoi-llke configoration,
0 the sitached drwwings. allowing the opening and clnsing of the two-plece seal block
FXL 10 Is a systea diagram of an cxioder provided with 440 through & supporting shalt 464, At the upper sldc of the

scal binck, and FIGR. 23A, 22D apd FIOS. 29A, 238 are atxis) of tho seal biock pleces 400N, 4401, The first Hmit
vicws Sinstrating the and civeing of tho scal block 20 switch 468 detects the bacionogt positions (the opencd stato)
and the comditions of sprayieg coolent. of the scal biock picees 440R, 4401 and the secood Hmit

Views Hinstrating betwoos & casc of a two-  awitch 468 deteciy that the seal biock picces 440R, 440L
pleos seal bleck, both sosfeces of which are giopd with  compe to a siop ot prodeteemined positions besr the extruding
sealing respoctively, and & caso without & scaling ~ stom 414

is the same as FIG. 9. 0 inside of the contaluer 481
As shown in FIG. 10, ax end platen 432 is provided with As described later, tha seal block ploces 440R, 4400 are
contalner cylindars 433 for allowing the sliding of & con-  each structred to be indo sa inner gea] black picce

desigaates a cylinder tube which is a past of 8 cylisdar body, 33 suxface thereof, and in outer seal block plees 4468, posi-
437 designates a piston, and £38 dosignaics a pistos 104 toned outside the inxer peal hiock plece 440A, for bolding
Reforence pumeral 463 designates a dic, outer surfacc of the faner seal block ploce 444A. For preventing adr Infiltra-
which Is tidably supperted (o the Inner soxfaco of adieriag ~ tion between the costact maiaces 448a of tha seal block
405, Refevence numersl €31 desiguates & space, 53 2 desern-  pieces S40R, 4001 when tha seal block 440 {s cdoscd m
tion space to be deserated, between the Inner irfuce of the 40 shown by chain lines [n FIG. 11, the coniact susfaces 4400
caootainer and the coter Roface of the billet 413, An oxi-ud e provided with scaling mezahers 446 (sboct-1ke scalsnts)
ing stem 434 for extroding a bilict 413 s provided with & stiached theroon. For exatnpio, the sealing mombers 446 are
fizxed doeny biock 479 of te tp exd Bhereof which s prefarably sponge-like sealanis, having hest rexistancn and
jpossibls to to in close contact whth the isser sxfaco of the reallicncy, made of sllloon robber or finoro-rubber.
coatainer 401 45 When the seal block 440 ks closed, the seal hlock
Accopding to this enbodiment, & vacoum ssphator 460  commes Into sealing contact with s protrusion 480 (described
for mspirsting residasl air from the descration space 451 will  Lairy) Swongh te scaling merphery 446 stinched (o the
bo sow descrdbed, contact smfaces 440A of the: seal block plcces 440R, 4401
The vaconm aspiretor 468 for deaarsting the deacration  and szaling memher 441 disposed on the inner surfaces of
space 431 from the extruding stem 414 ddo {n the container 30 the scal block pioces 440R, 4441 and comcs into scaling
481 Is smanged on an cod srface of the contalner 401 stthe comtact with the fixed dunamy block £7¢ nod an ooter suface
extruding sicm 414 side a3 shown fn FIO. 18 and FI3. 11. of the extmding sicm 414 twoogh scaling mesubers 444.
A puir of brackets 461 by moonted 1o & tight rod 529 which Among the scaling mezshers 441, 444, 444, the saling
Iz, for coample, the Jeft onc of two npper tight rods 529 s memhers 441 and 44 are prefaably made of a heat resistant
shows iz F50. 11 and FIG. 13 and & moveble bydrmlic 33 sad high deformablo material, such as relatively hard sting-
.cylinder 462 1a plivotally suppocted om an upper partion Lk allicone rubber and stringJike flucro-mbber.
betwoea the brackety 461, Tho movabie hydraolic cylinder On the other band, he acaling memhers 44€ xe prefor-
4£1 is provided with = piston rod 4€1e, an cod of which is  shly made of soft sponge-like rubber by comprarison with the
fixed to n clevis 4625. The clevis 4€2b I pivotally suppocted scaling members 441, 444, for cxample, Loat resistamt
to & tisagle bracker 4035 flaed 10 3 L-10e brackel 4630 @ spoage-like oatesial such s spoupe-liic siliovwe nibher
extending 1o tha upper cad of & pivotablc axm 463 so that the thect snd sponge-lilr fluaro-rubber sheet,
seal hiock 440 e be moved to a position shown Particularly, when the seal block 444 is closed relative to
by two-dot chain lines of FKi. I1 by dawisg e pistoa rod ~  the cxtrading sterm 414, the sealing members 444 are pullod
462a in a direction of agow bocause of the friction betweea the
On the other bapd, one end of the pivotabla erm 463 for 65 outer suface of the extrading sem 414 and the sealing
tho two-plece sexl block Is pivotally supperted to & lower  members 444 as shown in FEQ. 58, thereby cansing a space
portion of the bracket 461 by a supposting shaft 4€3c andthe S hetween ends of the conlact surfeces 440A
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In easp whese the sealing memmbers 446 of ponpedils  projects towand the extroding siom 414 20 a2 o cmso
soft mabber (ench 3 mum s thickeem) av sitached 1o the  interferenss between the No. 2 billles loader 115 spd the
contect sxfaces 468A of the seal biock pleves 400R tnd . hest Insclating seal hlock 45X Such ixterfivence may be
4608 &3 shown (n FEL SA, tw snllng snhory 446 s  prevested by ingthening the cximding sicm 414 er moving

relatively
a5 scalapt for peoventing alr infiliction from its ontzide
during vacumming alr Ia the coutslner 401

The container tire 402 In alo provided with & bent

Iasylating plate 448 dipored Axtier outsld: the enguging
mntanber

lnvclating seal block 455 sad dispesing the beat [nsulsting
ring 453 mroumd the protnuion 486 of the cagaging member
451 'The tespersture s quite Jow relative to the average of
the tempershure of the conixiner 401 of 400° C.

Hyox whm the sealing menbers 441 froquenity oome Iato
contact with the heat josulating ring 453 acoonding o the

apaaisng mnd closlng of the two-piece seal hinck 448, this
. ature

If the heat insulating soal block 455 [s covers overall the
vod soefince, at the extroding stem 414 slda, of the contalner
401 of a gewersl papose extrodor (shown In FXA. 2IA) &

shown In FIO. 21D, e end suface of the contalasr 401

by boits (not sown) as shown in FIG. 21D and FIG. 218
In consideration of a case where Bie Inalde of the extrud-
ing sop 414 |s pot cocled, the lnwer dimneter Y of Ui
protrusios 450 disposed op the heat 1mulating plate 47 i:,
swactared fo be luger than the inser dinncies X of fc
containg Loer 4010 u3 shown o FIG. 18 (X<Y).

This Hiciliises % dcacration of the insdde of the con-
talner 48] sines there s a ring-Hke space: between Y-X even
whea e dizmeter of the large-dissncter end portion $49
becomes the sxme ny the lover diameter X of the contaioer
Liner 401 by ghulng slund i residues on the surface of the

40 larpo-dimocter end postion 449, In case where the laside of

the fxed dummy block 476 is enoled fo puks the outaide
sfacr: $96 at 200°-230" C. or Jets by leiting cooling wate
rum iz & cooling tube 591 (deseribed later), the omiace
temponturo of e lgo-diametar cad 449 of the
fizad dummny biack €79 is cocled t0 200°-250° C, arlcse 5o
that the dsmcter of e lego-dizncicr oud portivn 449 ks
eroaller than the fpner dismeter X of the cortlner lner 481a
before nert extnusicn even whes alumisum residies e
plucd on the sxface of the lugo-diameter cad pariioa 449
of the fixed dumsmy block 479 1o maks the diameter of the
Incpe-dismeter end portion 449 boger, for example, the
dlameter of the larpe-diameter end portion 443 becomes the
sxme a3 & Inner diameter X of tho contalner liney 4010 jost
after tho cxtrusion. Therefare, e deacrution space 431 a1 2
descrating path s ket also in this cage.

Morcover, the 458 is provided with a tapere
sorinoe, the ko diameter of which s Larger af the o tnuding
stem 414734 ¢ 1o - Slkale Susextion of Uy luge-dance and
poction 445 of the Axad dumnmy bock 476 of the cusuding
st (o the continer 461 with the biliet 413 being easfly
pressod nto the coutalner 481 The container liner 401a is
sho tmovided with ¢ tapored swrfece whereln an Inner
sxface Is layger st the protrusion 486 side and the tapcred
smface Is amoothly connected o the aner sxiace of the
peotrusion 480,

When the laypo-diamcter cod poction 489 of the fixed
dammy biock 470 passes through the inside of the protru-

o
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sion 480, thexe Ja x xing-like space between the ciccslwr first coolant path 9% and the second coclat path 457 mey
Iaggo-diametor end partioa 449 aad the ioner sufaco of he o sepamicly disposed.
dﬂ-mﬂnﬂ.mnhuhﬂdhﬂ ‘The outer seal biock ploce 4488 §s coanected o ono and
strucixe, for example, the space may bo an jtambient  of & flexibie pipo lino 492, Tho other ead of the flaxihle pipe
apice formed Yy projoctions 488a dispossd around the fansr 5 Heo 492 ks commeciod 10 & fixed plpe e 404 throagh aa
sucfucn of tho proirsion 490 s shown s FIO. 20C. clectromagastic swiich vaive 493, Tho fxed pipo line 894 15

As docyibed sbove, the eagaging member 451 Is pro-  coumertad o a coolant sapply sooreo (ot shown). Coaling
wided with the protrusion 480 disposod oo tho Refecc st the  gas as tho coolant Is spouted out from the fiut gas cutlcts 506
extrodiag stem 414 sida, correspondiag to the contaiwey Heer  and the socond gas outlcts 391 segandiess whether the scal
401 10 that the seal block 440 seals Bwough tho acallng 10 bhiock 440 bs openod or closed.
mersbors 441 when the seal biock 430 & closed agalest the The description will now be mado as regand to the bills
best insnlsting ring 453 sttached ground the protrusion 488,  loader 511 with referenco to FKI. 11 and Fi0. 18.

The insulsting plate 448 ks provided with the protrosios As shwows fa FIG. 11, thero sre a first billet Joader S11 and
480, front mxface of which bs forraed In o tag-lfice configo- & second billet loader 546, The socond billet Josder 540
mution In a poshios comrepending to a costalacr liner 401a. 13 comprises & telmscopic cyiindor 545, a movahls frame 346,

mp

Another gne of main featurcs of the present investion s 20 The second Gillet lomder 540 receives the billet 419
that there i3 50 cover plate por goide ] forthoclossmotion  conveyed by a hillet cander 541 when the second billet
of the scal biock 440. Tha pivotahic ann 463 pivats sbout the loader 540 Is In a forward-most position as shown by chaln
mpporting shalt 483¢ to the backnost position by dmwiag  lincs In FIG. 11 and pivols o the samo positios of the
the platon rod 463s of the movabla hydnulic cytinder 462  backmost position of the first billet londer 511 (0 band over
with the seal block 448 being opesod without intexference 23 the billet i the first billnt Ioader 511 disposcd on the alde of
with the No. 1 billet Jonder S1la. the contatacr 401

“Tha shove structure faclitales the cxchange of the con- That fs, tho hillst carer 541 has & slide (not shown)
tainer tire 492 and the costalver liner 401s and does pof  disposed sear the bhase of the extmder and s delivery holder
detexiorsts the sealing performance becunme In case of 543 1o deliver the billet 413 to the second billet loader 540
scrapping off slumisnm reshiuex plued on the noer srface 30 through the slide.
of » costalncr Huer 4810 by (e ouler surface of the fixed The delivery holder 543 bas a Veiike billd receiving
dunmy tiock 476 when the oxtrudisg siem 414 retoms 0 portion and ks pivotally supparied by a supporting shail 244
e criginal position afier extroding the billet 413, s 1o allow e pivotal movement of the receiving porticu. The
scawpped stumiown residocs just fall dows from the cdge of  delivery holder 543 §s acinatad by a cylinder mechanism
the [naer snxface of the protrusion 488 as shown in I1G. 6A 35 (et shows) so S, fingt, I receives the hillct £13 with the
fod FIf}. €B, does nol enter Info & groove of the gulde plate  openlsg of the V-lko billct recelving pacion facing the
us the prior art which esuses hitches to the closs motion of  wpstrcam of the slide and pivols downwand 1o send out the
the scal block 448. hillet 413 to the saoond billet loader 548.

In this embodiment, the cxtroder Is provided with a cocler The scctad billct Joader 5446 Is positionod to face the billet
491 For sxnying coolast to the sealant such as the sealivg 40 curicr 541 so that the billet carxier 541 delivers the billet
mcmbery 441, 444 41 ona by ons to the sccond billet loader S&..

‘The seal biock pieces 448R, 4681 aro cach structired to The telesoopic cylinder 545 having a stretchable rod 545
be scpurated nto s Inncy scal biock piceo 448A, positioned s disposcd on sa ond of the fized fapw 553 in the axial
at an laner side of tho sual biock 440 snd baving scaling  direction. The movehic frama 346 is commectod © the cad of
mebers 441 sad 444 disposcd on the inser saface thervof, 45 he rod 5450 twoagh & oonaccting mexmber 557,

mid an ot senl block picce 4448, positfoned ocutside the ‘The Hnesr guides 547 are dapased an the bath aldes of the
Innce senl biock piece 440A, for bolding the inner seal block  fxed foame in the longlindinal diroction. The movabie frame
448A. The ovier seal block picee 448 Is ptached lothe 546 Is movabic slong tho lincar grides.
scal block picce 44A Ly tar: Lohs 495 with a suitable ‘Tho bar-Jike frame back sioppers 551 mre disposed on oot
pitch, 2 side 555 of the fixed frama 553 at the upper side Lo regulsie

As shown in FIG. 16, the Inner senf binck piccs 444A 13 the backward limits of the movahle framc by rotating
provided with a half-clirele proove formed Inside theroof sd adjnstsblc sorcws 556,
provided with & covering 498 to form a finst coalast path On the other hand, the pur-Tiice stopper back stoppers 551
40&. The first coclant path 496 1s provided with a plomiily, = disposod on the slde 555 of G fixod freme 559 al the
milly exteoding jowanlly of which openings 53 Jower side to roguiate the backwayd Haits of the plvotshic
the sealing members 4464 e first gas onthets SM0 of  stoppars 550 by rotating adjnstable screws S5 The rear
first coclant path 49¢ Lo munhly cool the scaling uﬁdhlﬂlﬂhﬂh‘“m”mlﬂomnnﬂ
rocnbers 444 with the pivotable toppers 558, Ther, st bilirt Jen” = yuing

There is also 3 3ocond conlart pach 497 botwroem (b inner ™~ arms 549 pivot about & pivet shaft 5+ - 1o dalivac e billet
scal block picer & A and the oower seal hlock ploce 4403, @ 413, which is placed o the billet ho'd-x 554 dizpas-d on the
The scoond coolant path 497 is connected 10 the first coolans  end of the billet loades swing arms 549, 10 an imernediate
path 496 to comrespond to the St coolant path 496 and Is stopping poxition.
provided with s plovuilty of sconnd gay ontlet 581 toward tha Harelrafter, the fist billet loader S11 will be now

wembers 441 to spout ont coolant from the socond  deseribed.
o cuilets 581 to coal the scaling members 441, &  The first bllet loader 511 roceives the billet 413 from the

‘Though the first coolant path 496 and the socond coaland  sccond billet losder 5S40 at the Intrnmediate stoppiog posi-
path 477 zre conpectod each other In this embodiment, the  tHon and delivers tho billot 413 10 & bilict loading opeaing
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designeies & sacoad rydraulic cylioder which ks connected 1o
the sccond swing arm of the No. 2 billet Joader 5115 threogh
. mnrl:‘ﬂ: 552 is provided with & it billet
Em | ]

holder 568 5t the cnd therood for holding the hillet 413. The
first billet halder 568 has Goroc scat plates 569 for sppporting
the bottam of the billet 413, theroby socurely bhalding the
billet 418,

"The fiest billct bolder 568 Is provided with a aingping srm
ST1 fixed tn ont end theroof by a supperting shaft 579,

A vonsccting member $72 Sxod to the cramplag s 571

588 and where the fixed durmomay block 478 is dircaly
ooancac! to the axtruding stem 41+ by scewing.

In ais embodinent, the cuc viec the fixed dummy
block 474 sad the exaruding nem €12 2/¢ conneaied teoszh
the beyonct bleck as shown in 10, 8 will be describod a8
& typlenl structare,

The fixed dammyy biock 479 b fixed to the froct sxface
of the extruding stem 414 and i alidably disposod In the
ocoptainer liner 481a.

The rour end of the extruding stemn 414 is fixod to & croay
bead 475 through a stem holder £73 and a pressure ring 474
s shown In FIG. 14,

22

'The bayomet hiock 538 is disposed om the front sxface of
O extroding stean €14. A disial cod of a coanoction rod SB1
having a cirenlar saction is scyewed into the rear balf of the
bayvast block 472 so that the conmection rod 581 is attached
3 to the bryonet bock S30. The connection rod SE1 bus a
largo-dismeter portion S&2 st the rear end thereaf. The
lage-diametzy postion #76a [s fixed to s hale fooned [n the
remr el pextion of the extroding stem 414 so that iperod

sfaces theychetween are cagaged each other.

10 Tho front balf of the buyooet block 598 has & strucuuye of

589 sod tha drain plpe 55¢ constitnte a cooling pipe 591.
Ouc cads of the fead waler pipc S8 apd the drain pipe 596

23 srosscured o holes 3909, 594 of a cooling pipe cnd Nock 592

by welding sad the othor esds extend 10 the inside of the
jpresswe ring 584 The end of the feed waler plpe 589 in
counecied to & cooling walzy pump (pol shown) through
path 595 of a pipc in the preasure ring S84, 2 valve 594, and

30 a pipe lne 397, The end of the drain pipe 598 b connectod

0 & drain port S99 through & path 598 of & pipe s the
preswmae xing S84

There is a alight spaco betwoen the itwer surface of the
extruding steen 414 and the outer sface of the conazation

33 rod 581 to kacp the fiexihility of the xxis of the cosmcetlon

rod SBL. There i also slight spaces betweea the [nner sorface
of the coaanction rod 581 and the ooter sorfaces of tha foed
water pipe 389 and drain pipe 59 not 10 directly cool the
copnection rod 5X1. Addidonally, there §s also a slight space

420 between the ing:  uniace of the coanection rod 581 and the

cooling pipe tod block 592 10 keep the Sexhiliy of the axis
of the coxmection rod SSL

In this case, since the food water pips 589 aad the drain
pipe 550 o Inscxted iold the Gxough bale foooed [n e

43 comextion rod 581, e copacction rod 551 Is pot directly

coextroding the tempesatore diffarence betwoen the extrod-
ing stem 414 and the comnection rod 581 is therefora a litthe
50 s not 1o bopair the: fcnibility of e axis of the fixnd
dummy block £70.

20  Tbe bole 593 extends ave the cooling pipe cnd bloch, S92

The froni end of the hailc 5¥3 s comnecicd to & hole 608
allowing the sniwand flow throogh a eooling plpe cad hlock
592 The dumay boms $87 is provided with a ocatml through
hole 601 into which u small protrusion 683

55 formed in a middlc portion of s core block 681 i3 inserted.

The eare biock 602 comes in Gght contact with the dummy
o 587 by r1,_aging a connoctdon nut €6 to & scrow thread
formaet jn Ge protrmlos 603 from the rear side of e
dunn bam 557 and screwieg up the oonsrclion nun 644,

@ The dummy bous 587 Is provided with o cylindrical outer

ring 6§08 inegally fixed o tha fromt end pexiphery Dhercol.
There & a space betwees the rear end srfane of the core
bioek 632 and the front end sudfiace of e dammy boss 587
to crespoad to the differential betwees the dstal end of the

& outer ring 685 and 2n outslde sorface 686 of the core bieck

682. Therefove, as the core block 682 {s pressed backward
duging extrusion, Lha rear eod syrface of the core hlack 642

CegT s
= Canedhny
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oomes Into contect with the front end surface of the dumny

boss 557, The outer ring 685 Is stretched and comes sto

contact with the Inner auface: of the container to provent the

hillet 413 to Sow fowsnd the extrading stern 414 of the fixed
black 470,

603 b provided which oooling water
disial end of the path 608 extends 0 2 poction mear the

cooling pipe S9L
Reforence mmerals §11, €13, 613 dexiguais pings and 615,
€16, 617 dceignate hest resistant respactively.

Hoyeizafter, the operstion of the extruder memionad
above will be deserihed

First, befare starting the vpseiting, a coolant supplying
devioe not shows is actuated to introduce the coolant such
& ocooling water to the cooling paths 60% s0 at 10 cool the
fixed dummy block 478 form the inglde thexeof. The
water Is entered from the rear slde of the extruding stem 414
to pass through the food water pipe 589 in the coanection rod
581 of the cxtruding stemn 414, the path 688, ke cocling
paths 689, the path §14, and the balc 600 and is then drxined

rrfwr: 606 from ths coiiral pextion of the core hlock 602,
thereby lowering the tompersture of the outslde nuface 60
of the fixad dummy block 470 during the upsetting o
200°-230° C. by the cooling water

of the cootalner 401 and the outer surface of the lago-
diameter end portion 449 of the flucd dunny block 478 is
kept »iiene ver the dcasration is performed from the extrud-
ing i 414 zide, the doacration space 431 of the containe
41 Is seffciently doacrated.

Quoce the fixed dummy block 479 is codled to a prede-
termined as shown In FIOS. 23A, 228, 13A,
238, the scal block pleces 4R, 4L =v moved from
tackmost positions (shown by solld lines in FIQ. 11) 1o the
forwerd-most positions (shows by two-dot chalp lines In
FIG. IT) acoording (o the streich motion of the piston rod
445 ¢ t'.c sea] block cloging bydrmalic cylin for 45, Ar
shown in FIG. ZZA. the sealing roanbeys 411 and &44 are
onoled by cooling gas spooted oot from buh of Uw firs gas
ouilets 504 formed in the Inser seal block 440A and the
socond gaa outicts 501, thareby preveating the deteriorstion
of tha sealing paformance of the sealing mesnhers 441 and
4484 even when the scaling members 441 and 444 coma In
contact with the outer surface of the fixod dummy block 478
and the outer sxface of the heat insulating ring 453,
respoctively, with the seal block 448 buing closed.

24

As tha cylinder 465 Is mpplied with pressmre ofl at this
paint, tha cylinder 465 mivances the seal block pleces 44IR,
4481 with spcaying cocling gas to the sealing members 444
and 441 fyomm the first gas outlets 500 sad the second gas
cuticts SOL

'Whea the seal hiock ploces 440R, 4401, get closer to the
extruding stem 414 snd the fixed darmmy block 478, the
cooling gas spouted out from the fxst gas cutlcls 508 sad the
secand gas cotlety 581 blows off dusis and reskdnes gluod on
the outer sfaces of the beet insulsting piste 448 and the
best insuisting ring 453 (as shown in FIQI. 2I8).

'When the scal block picees 440R, 4401, are foather close
to the extrmiing st 414 and the fixed domney black 479,
the ouler surfaces of the extroding stem 414 aad the Sxod
dampay block 479 arv coaled by the codling gas spouted out
fromn the fiest gas outiets 500 and the second gas outlets 581
sad figther dasts and residncs giood on the coter saxfisces of
the hoat insnieting piste 448 and the hest Inmnisting ring 453
are bilows off by the pressure of the conling gas (s shown
in FEG. Z3A)

Also sfter the scal biock pleces 4R, 44 comme into
coptact with Bhe fixed domuny block 479 exd the hest
insuisting riog 453, the cooliag gas iy coatianomly spouted
ont firom the first gas ovtlats 580 and the socond gas outiety
501. The codling gas Is blocked from eatoeing Inio the

that the costainer 401 comes Into contsct with the die 403,
After that, the first swing arm 562 is mised wp by dmawing
the piston rods 5661 and 567a of the first bydrnlic cytinder
586 and the second hydmulic cylinder 587 of the first billct
loader 511 so that the billet 413 is posilionsd to be loaded to
the bilket loading opcaing 526 with the billet 413 being held
by the firet hillet holder 568 and the sooond billet holder (not

As desaihed above, In an Initial stage, the seal black
picces 4R, 440L wr: posilioncd st the backmost posilions
as shown by solid lines in FIG. 11. The lmit switch 647 s
stll ON. The hilles Jonder 511 riscs from this saie with
haldiag the hillct 413 theroon. Then, the catroding ston 414
stusts to move forwand at & constant spoed. At the sarmne time,
the pistos rod 4652 & mojcciod so st the two-ploce scal
block 440 starts to close. The socond Limit switch 468 tures
om st a predetexmined position whem the seal biock pleces
AR, 480, gut radially closer to the extrnding siam 414 30
that the seal block picoes 440R, 4480 come to 3 stop. On the
other kand, the billct 413 I3 pressed into the contaluer 401
acconding to the sdvance of the extruding stem 414 sod
moves ward the dio 483. On the way, the No. 1 bl
Jaader 51la and the No. 2 billet loader 5115 sre lowered to
a position where the No. | billet loader $tla sod the No. 2
billet losder S11b do not iaterfore with the seal block piencs
A40R, 4401 At this point, 1be extruding stern €14 contiou-
orzsly moves forward. O..cc the extrudiag stem 414 comes 1o
a predetonaibed position, the extrnuding stoa 414 is dieel-
axied by a rotary eacoder (ont shown).

At the extruding sicm 414 is decclenied, clecuomagartic
valve (not shown) disposed ahove an introduction tube of
the seal biock closing bydmulic cylinder 465 s actnated W
advanco again the seal biock picces 440R, 440L (o ihe
forwand-most posilion where the seal block picces 440K,
4481 stop. Al this point, the extruding siem 414 presses the
billet 413 [ntn the container 10 the predetermined position
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the vacoum mplntor 464 and the descration space 431,
which is farmed amoag the contuinzy 4%], the die 483 and
the billes 410

Ak |n the deacration space €31 paszes through the deasy-

" ating bolcs 445 formed in e scal biock 448 apd Is vaco-

vacam txak €20 After 0.2-0.5 scconds, the Indide of the
contaiper 401 bacomes 5-30 toer. The stem 414
forthey moves forwand so thet the distal end of the billet 413
cumes bto comtact with the: dic 403, thachy making the
hydrlic presunx in s glde cylinder higha Whes the
bydmmlic pressure beoomes to & prodotermined velue, o
malp cylinder (st shown) replaces the side cylinder to
supply bysirulic presenve. Thua, the npciting [s completed.
Aftey that, the extruding stem 414 moves
forward to squecze the hillet 413 Soom after thal, the
o.busion is steed 10 cavvdc Ao cod prodaet from the die
#3). Upoa compirtion of the upsetting for the billet, sfter 2
multable period from strcting the extrusion by O wdvanee of
o extroding siem 414 (Tor coample, & 2 point where ¥
length of the: initial leogth of the billet 413 is cxtmdod), the
dcacxation s stopped and the seal block 440 Is opened, thad
In, tha seal Block pleces 440, 4401 retum 1o the backimost
positions thareof. After that, the extraslon by the extruding
stam 434 iz il parformed the extrosion.
Whike the billet 419 Is squeczad fram the dic 463 00 make
the ead product, the first billct bolder 568 of the firt billet

- o " R
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loadex 511 1s loweged to the Jowsr-most position, while the
rod 5450 of the telescopic cylinder 545 is expanded w0
horkaoatally move the billet balder 554 of the second billet
Joader 540 to the forward-most position to face the tillet
cmxicr S41. Then, the delivery holder 543 of the hillet carler
S4L pivots so that the pext billet 413 is enterod indo the billet
boldes 554. Tn thls condition, the rod 585s of the lcscopic
cylinder 545 is dorwmn folly. The St billet bolder 568 b
moved from the Jower-inost position to the jetecmediate
stoppieg positicn.

‘When the container 401 comes into contact with the dic
433, tha holder 554 dispoecd ot the end of the swing aun 549
of the scoand hillet loadey 548 to the position exxro-
sponding 0 tho Jower-most of the first billet londer
51L Tix: second billst Josdcr 560 thea hands over the hillet
413 1o the first hillct Joader ST1.

As spparent also from the sbove descaription, anconding to
the second embodiment,

(1) since the two-plece seal black disposed o he end
suriace of the contalacr at the extrading stem side is
moved from a position oesr the tight rod t© the extrod-
Ing ctater position and after that the two-place seal
block is closed by nsother cylinder, the rwo-plece seal
biock mn be sulfficicstly moved to a poshics where the
scal blosk docs mot interfore during the exchange of
container liser, thasby praving easy operstion,
Additiozally, the seal Is sufficient so that the degree of
vaoum Is higher and the dencration ia sofficently
pafamed, thereby preventing ocanreace of bligey
and significantly imqwoving the yiel) of the cnd prod-
urts;

(@) tae inncxy muface of the ring-like protrusion & tho
extroding steon side ix provided with an ansoler derar-
ating groove so that the: [nzide of (he comtalner can b
deacnited even when alumioum residacs arc glued on
the suface of the lasge-dlameier end poction of the
fizod dammy hiock o make the diameter of tha lerpe-
dizmecter ead portion lerges, theroby stably axtroding
the material without blister and furthor sgnificantly
imgwoving the FicH of the d producs;

() the scaling is perfonmed by the two-picee scal block In
a short time, thereby rodocing the ldie time;

{4) the two-piecc seal binck js spaced spat from the
ring-ike protrusion and the extding stew jost befare
the two-picce seal block {s closed, thercby makiag the
Livas of the sealing mesnbers longer;

(3) a easc of scrapping off slnminum reidocs by tho
outer surface of the Bxed duowpy block when the
extruding siema s retireed ta the ordpinal position after
cxwuding the hillet, the scrzpped alumdeura residucs
Just fall down ot of the container, not cuter iato a
goova of the golde plste s the ior ast, thereby
Imtping the higher sealing performance;

{5} Guls structore: does bot peeriltaty; the verp eycle ag the
pedor act, thereby reducing the Idle time; and

(7) the end surface of the conlainer at the extrding stem
side ix provided with a dooghaut-like grogve fonned
therein and the smallest hent imgulatirg sl binck rade
of heat ingulating muerial is Insencd i e. dosphnat.
ke groove, therdyy provisting heal trangfer from the
oontainer, snd the heat nsnlating seal block [s attached
toapart of the end srface of the contalner o that fewer
bolt holes formad in the ead sface of the container [s

coough, thereby preveating detcriomtlon of the
mechanical streagth; sod

(%) e onter surface of the fixad deaomy block is cooled
to the predetarmined wmpemtyre 50 that the rear ead

I
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pxtion of the billet is also cocled, thareby mroventing
the metal flow of the billet and thus preventiag oocur-
ranoce of bilster

What s claimod is:

1. An extrader for a biliet comprising:

a ¢ylindrical contniner adapted to reccive the billet thereln
and having an end sosface;

an cxtruding stem o be coteyved intn the
contaiser throogh the end nuface of the cyfindrical
coxtainer;

fuide rods situsind near the end snface of the cylindrical
coatainer and extending perpendicnliar to an axial dirce-
ton of the coatainer;

a two-plece sxal hlock disposcd on the end sorface of sakl
container and formed of two block pleces, cach hlock

vacoum deacrating holes formed In the block pleces of the

seal block for rnoving sir theretbrough; and

a fixed dammy block sttached 10 an cnd of the extruding

stz and baving ao intapal cooling function af a freol
partion thereof for coaling the dammy tlock and s rear
of the billet.

1. An extruder a8 claimaed in claim 1, Axthor compedsing
an {osulating pistc attachod to the cylindrical contalner and
baving a protrusion ot a radially inver side thexeof, said
Poinsion exteoding o the xxial direction of the container

sion zud = second scaling mowber contacting s outer
snface of the axtruding stom.

3. An extruder a5 claimed n claim 1, whersin said vacuuom

bale fs consected 10 & vacutm tank. |

4 An extruder ss clafmed ia cizim 1, whereln ‘suid fixad
dunnsy biock and mid extruding stemn are provided with
cooling paths cxtending to a forward eod of the dummy
block, throwgh which cooling water passes 10 ool the fixed

block.

5. An extroder a5 clsimed in claim 1, wherein the fron?
cad murface of said fixed dummy binck Is cooled 10 250° C.
orlesa

6. An extruder for u billet comprising:

& copteiner having a container liner adapted to receive the

billet therein and having an end sxfare:;
lmmhwuhudnﬁudh

umﬁ;mbhnﬂdlmmmuﬂ
through the end surface o S comtainer;

gulde rods situaicd near Wi end surface of the contalper
and extending porpendicular io an sxial dircajon of the
extruding stem; and

a two-plece seal biock dispostd on the and surfacs of sald
contziper and formed of two block pleces, each block
plece having at an [imey tids a siep shape portion, sl a
side awxy from the. Inner side through rizgs and & seal
member atiached to the step shape pation, sald guide

7. An extrader as clalwed in clabm 6, whesels mid seal

10 block is provided with & vacoum deacrating hale for cltmi-

anting rosidual air in tho contaiser whereln sald vacuom
deserating hale is cosmectod to a vacan pump.

2. An extruder as clzimed in claim €, said seal member has
hest resistnre and reslliency and atiached to contact sar-

15 faces of scal block which come into contact with cach other

whea said sesd block is closed.

9. An extrader a3 claimed In claim 6, wherein whea said
scal block is apened, mid scal biock can be moved pot to
Inseefere with & hillet loader o8 which the Billes to bo loaded

2 [splaced apd not o intrrfere with exchange of sdd cootsiner
linec

16. An extruder for a billet corprising:

a contaizer having » costainer liner adaped to receive the
billet therein and having an end mxface;

ldng-dlpepwnhllqlmdmlll::nd sface of the

nmuuhmummnn
through the cod smfacc of the costainer;

a riog-shapc rral block foarmed of a palr of sesl block
picoes dirposed sear the contalner of a wde of the
exemding stem, sald seal block picecs belng opeacd
apd closed by swinging motion in a direction pampen-
dicnlar o an sxjal direction of the extruding stemn and
baving stcp shape portions with sealing memben 1o
sbut against onter surfaces of the dng-shepe protrusion
and the extruding stem at the same time whes the seal
block pleees sre: closed, sald seal hlock pieces contact-
ing the outer suzfaces of the ring-shape protrsion and
the extroding stern st the sume tine through the sealing
members 10 szal & dezerating space in the containor
liner; mnd

& hydraulic cylindcy stiached to the seal block for
and closing the seal block pisces, sald hydrmlic cyl-
inder having a rod such that when said rod is moved
Jineady, the real block pioces rotate and move between
a closad position and a retracted rear position.

1L An extrader as clalmed In laim 18, whereln gaid seal

block is provided with & vaomm deserating hole for elimi-

30 nativg resicual sir In the conteloey whereln mid vcauum

deacrating hole {5 connocted to & vaoum pump through &

ine 1i
12. An exirader as claimed In claim 10, wherein a fixed
bilock provided with an istemal cooler for coallng

danny
53 said fixed dummy block is sttached to the extruding stem.

13. An extroder as claimod ia claim 16, wherein seld seal

block is provided with & cooler for onoling said gealing -

member.
14, An sunder a8 clained in daim 14, whereln said
# riog-like protrusion is provided with & dear.peing [ rave

foomed in ap jnner sxface thereaf of the extruding s side,
said dencrating groove belng formed.[n o circalar shape, an
inner dismeter of which Is lergey than the outer dismeter of
sald fined dummy bioek fixed to an end of said extruding

15. An extruder ss claimed ia claim 10, whereln said geal

rods passiag through the Grough rings of the block  block plores are cach structured to be scparated into ap inncr

LT T
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scal block plece, poshtioned st an Inner dldo of the seal lock o the extroding sten Gwoogh the sosling mmabors when
amd having said scaling member, and an ouler scal Hlock said seal block by cossd,
jplcce, positioned outside the {muer seal hlock pleco to hold 18 An cxtrader a9 cximed in daim 16, forther oomyis-
the fnner scal block picce, whercin ssld inmer seal block  Ing a guide ring disposed af the end face of skl contxiver
place has s first coolast path formed radlalty and covercd by 3 facing towend mid sten, snd galde rods disposed shove aad
a Hd, a secopd coolapt path betwoen seld inney seal block  under the scal hlock , said guide rods being
plece snd sald onter scal block piece, and gas outliets for  capeble of aliding cidewnndly aod lincarly ow said seal hlock,
saaying coslant to sald sealing memmbers mad for blowing sald ecal block pleces aro moved spart from ead
off materlals sttached theretn, closx 0 cach other by the puide yod sud ssid

16. Aa cxaroder as clained e claim 16, whereln asid seal 10 cylindec
block picces ere disposed shove sald extroding stem. 19. An cxtruder aa claiwed In claim 10, whercln sald

17. An exzadex as clalmed in cladm 19, whereds said scal ring-shape scal block is provided with gas oofiets Inglds
biogk Is provided with soal black places mouniod  thereof for ganyiag coclant to sald sealing nembwes and far

placce pivet 1o as to clamp the onter afacs of sald ring-like 13
protrasion and the outer surface of the Sxed dummy block L

08
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" -METHODANDAFPARATUSFORFORMINGTMIN- - FIO. 5 ks m calargedd soctional view through the pench
. WALLED CYLINDRICAL ARTICLES m«;n:;s—sdm:.u - N
. CR = PP . N . . FiG. - ectl 1 vi
BACKGROUMD OF THE INVENTION hhuiu;ﬁlﬂq..l ) [irocgh U pn

" This ivesition relates generally to the memsfacture of sean- 5 - .
hqﬁmdmpﬂ?ﬁhuww DESCRIPTION OF THE PREFERRED EMBODIMENT
gmﬂl .- e kg sl "o u.l:— mmhmnh :ﬂ’-&-du

= - . " [ ] [ ] ar-
,r;m"‘im%ﬂm 10 rengeownt of the sariom clements of the pparsius’of the In-
.-.Imw" 1o 'd""""h broning the - vention. A reciprocable press rem 10 1 adaptod to recnive the
torm “drawing” eferrod to throughout this application threadad end portion 11 of punch ssembly 12. Dis bolder i3
forme : Is affixed 1o the press bed 14 ms, 2.5, by biols 15 com-

)

|
§
§
oF
i
E
E
R
i

E
y
z.
i
E

resaliing in mbstantial reduction of the sidewall thicknoss thee~~ dimrocter of spacors 18 s somspwhat salicr than the inslde
cloogaiing the cup. No appreciablo reduction b diameter of . diameter of the Jacket 22 to aliow spece for cireolation of &
the exp results fromm this aperstion. 24 ©vdling medhum, As scen in FIQ. 2 the specen aro provided
Apparstim Is imowa whereby fit bismks arp drwen and ~ with pins 25 locsted 99" spast on the outside dismeter of the
Sroned to florm & metyl containgr whose sidewall thicknem s spucer’ and Integral therewith 10 faclitaw in sligument within
Jems than the thickness of the starting bisnk in a single stroko the jacket end are furthor provided on top mnd botiom sar-
of the dis punch. The die punch foroes the blaok through s faoes with radially disposad grooves 27 to sliow = coofing
ﬂhdwm-dhﬁuhlﬁm 30 medium 1o circulzin promid the dics. Conduirs 24 mepply each
Il-.hldwm-_“ﬂuhl“.m.l of the spacers with the cooling medhim. The lnsids Giameter

* problems involved in the drawing and ironing of relalively thin ~ of facket 22 Is stightly larger than the outside diameter of the
gruge metal such g fint stesl blamics, however, including the dies to exmbie the dies to free floxz and tinm sid n aligning the

of the twbularlile Ao, conventional mens ’
PEvisog o hc i i resus oyl o * i e e A st  cmcmbs 19 o hc
snd the resichu] Uiqid lubricant on the can must be purpose of recoiving the drewn and bonad
temoved by aa miditioma Step. Another o product An opening (not shows) s provided In the lower pec-

the blank.

S s oo, b ouhaep bt 10 OV s Wefiriog now to FIG. 3 the painch seeesbly 12 s seen in
the thermal breakdown of the lubricant. Thereforo, the stant  Loewitustinal section and wiil bo described in detail. The pic-
invention was developed 1o overcome this tured ombodioent discloses & two-pleco comypiing
provide means for drwing and Wm@nﬂﬁﬂm“ﬂ%ﬂ:ﬂ“?-ﬂ
e iy  dy fm hubricant couting witholt the 30 ed wkh mala threach 11 m 60 cud thevead fr atinchunent
A further object I to provide sppamatus for thin- to the ram 10. A fermale connection 3 xt the other end
walled conteioers without fear of shearing or factring the  of the ponch adapter 28 b thrcaded 1o reechve: the opper cale
Ahmau-uhwpwﬁ-mhm 55 bnto ::.fu.m?:’n:’;“;dum
[} o
draem end troned articles without the addition of lubricant  neetion provide a positive Equid seal botween the mating sur-
during the drawing snd broning process. fﬂdh&#hﬁyﬂdﬂ.hﬁhw
- through e i to a Iongitudinal through tha
SUMMARY OF THE INVENTION anprﬁnm-wmmshm

. . &0 H . .
The sbove objects wre scoomplished by providing fluid-  pumch body 29. A plug 37 is adapted 1o receive the coolant
. mmuu;‘hwna:{.mm.m and distribute it by means of an annulas channe] 38, F1G. 6, 10
motal bixak precosted with u dry fitm lobricant into a this-  soven radially spaced longitudinal bores or cutlet holes 39 ad-
walled cyfindrical container. The spparsdur s sdapted o _jacent the surface of punch body 29, and somewhint smalley in

prevent the thermal breskdown of the Jubricant snd a1t the 65 diameior than the inlet bore 36. The bese cxp or plug 37 con.
e thma to cool the punch and dies, H;mmmnun:gmﬁ#m
cooling medium systems mrrangement

BRIEF DESCRIPTION OF THE DRAWINGS provides effective cooling of the surfuce of the punch. The

* FIG. 1 b a sectional view of the sppuratus of the instant in-  Uppes end of the punch bady 29, sce FIG. S, & provided with a
vention, . 70 purtial snoular channel communicsting with the upper or
FIG. 2 [s a section through the dic bolder tskenon iine 2-2  discharge ends of the outlet holes 39 for collecting the cooling

d%ll' e uﬁnﬁg&?hiﬂnwﬂ;ﬁmﬂ-ﬁhlh—

*FIG. 3 is a detalled sectional view punch, gitadinal in the punch adaptor 28 substantially dismetri-
FIG. 4 bs an calsrged sectional view through the punch oppasits aforesaid itudinal bore 35, FiG. 4, and

ﬂuuhbdl‘ﬂl. — vhhuunbl;“m
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[ty ABSTRACT

A method and apparalus lor smoothing a thick wallel
purtion of a stec] pipe produced by presunc-weldiog 1w
oppasite longinalinal edges of an open pipe with a squeere
rol] sfter being subjected o induction beating. Quicr snd
inmr reduction rollers pressure madwiches the thick walled
;+=tinn from the ouler and inoer surfaces of the pipe, a
sippyl supporte 1 inner iwduction rollee (o be wotalable
and anntaining a waler pasage for enoling water, » con-
necting rod eonneets the support device to a covpler amd
comiains a furthur watcr passape for feeding cooling waler 10
the water passape, ard an anchor holds tx: conmecting el
In the 3 method of producing sleel pipes two opponile
Iongitudinal edgen of the apen pipe are preformed befoae

200,202 228/125  \ing sibjacted 1o the induction beating and thereafice a
(56) Referentes Clied thick walled portion is smoothed by the above-described
paatalus,
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AI'FARATUS AND METHOD FOR
SMOOTHING A WELDED SEAM OF STEEL
PMPE

BACKGROUND OF TIiE INVENTION

1. Field of the [aventicn

The prosent invedtion rchiss to an apparstus and &
mathod for smoothing s welded seam of » sice] pipe. More
particularly, the present invention relates 1o a method and
lpplnmtorm!hmglwel&.dmmofmlpp:by
successively subjecting a sicel sirip in a welded pipe pro-
dumhumeylmdmnmum.fummllm
Imlnmnmp.lndnmlhulmhpmdmmhun
thick walled portion of the pipe that has been pressur-
wolded in a proper tempersture range of solid-phass
preasure-welding.

2 Description aof the Related Ant

Welded steel pipes srw produced by subjecling 3 stexl
sheel or a sicel strip 1o cylindrica] shaping and thea to scam
welding. Methods of producing such siez] pipes can be
roughly divided imo clectric resistance welding. forge
wolding, and clectric arc welding according (o outside
diameters and uaea.

Sieel pipes baving amall 10 medium outside diametars are
produced by an eloctric resistance welding method utilizing
high-frequency induction bealing. This welding method is
devised tylldnnlly form a siec] sirip with a formiog rol
[nio an open pipe that is then bewted at cnda of two apponite
Ioogitudinal cdges by mcaas of high-frecuency induction
beatipg a1 a iemperiiure vhove the melting, point of iy siegl.
‘Thase opposed end faocs ol 1he apen pipe are subrequenily
buti-welded with & squecze roll 1o form an cleciric resislance
welded atcol pipe. Sce, for sxample, Vol. 3 (3) pp. 1056 to
1092 of 1he third editoa of 1landbuak of Sicel.

Ona of the prohlems with this method in that when the
opposile Jongilndinal edges of Lhe open pipe ars hoated 1o &
lompenulure bighor thao % mehing puint of the siesl,
multen sice] Qows voder Ibe iolucace of shctmmagnclic
fore: fooining an oxide that invedes the welded scam, This
has a tendeacy 1o of causws weld defects and mulicn sl
splashes,

In order to overcome this problem, a method of producing
an electric resistanoe wekied stoc] pipe having two beaters is
proposed in Japanese Unexamined Patent Publication No.
2-299782. A fist heater beats opposits longitdin] edges of
a0 opeo pips to a lamperatnre higher than the Curie point,
and a second beater further beats the cdges o a temperature
higher than the melling point of Lhe stecl. Thexealicr, two
opposite longitudinal edpes wre butt-welded by » squecze
rall provided immediuicly downstream of the heaters 10
prodduce 2 stosl pipu. In addition, Japanese Unexaminod
Patent Publication No. 2-299783 proposus an apparatus lor
producing an electric resiztance welded siesl pipe in which
two opposite longitudinal edgss of an open pipe are pre-
heated with s current of a 45 in 250 kHy: [requency applicd
by a Gt beater, wiad then lwo opposile kngituding cdges
are Turther hesied 10 3 lemperature higher than the mehing
yeiint of the Huel by & retond inater und buti-weklad wih a
squeere roll.

These melheds of producing eleciric resistance welded
pipes leach beating two apposite kagitudinal cdpes of the
opea pipe in a uniforrs mazncr, but the resulting flow of
molica sleel suffer may causc beads to form on ianer aod
ooter surfaces of the pipc during butt-weldiog because 1wo
apposiic longiludinal edpes of 1he open pipe are heated (o a
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semperature higbor then the meliing point of the stecl. The
beads on the inner apd outer surfaces should be removeal
alter buti-welding. This removal is usually conducted by the
uas of a bead-culting Lool.

However, the bead-culling Yool canses addilional prob-
lems. The time necded o replace [he bead-cuttiop tonl can
be long due 5o afjusiments in the amount to be cul, and wear
or damage o the band-cutling tool. This problem is cape-
cially severe when producing pipe i 8 high speed execeding
100 m/min, which reduces the lifc of the bead-cutting 100l
and thus forces freyuent replacement. For this reanon, Lhe
pipe production line may be unproductive for prolonged
periods.

Coosequently, bead cuulrg imposcs a boltlencck op pro-
duction of welded sice) pipes and prevenis higher produc-
tivity.

On tha other hand, a highly productive methad of making
a forge-weldod stoel pipe is alwo known to he suited for the
furmation of a sisel pipc of a rolatively sall dismeler. This
mecibhod beals & succemively supplied misc] sirip 1o & tom-
peratare sbout 1,300 C. in a heating furnace and therealier
subjects the stoc] strip to cylindrical lorming with » forming
moll into an open pipe. High-pressure air is sprayed on two
opposile longitudinal cdges of Ibe open pipe lo descale the
edges, and then oxygeo is sprayed oolo 1he edpes with &
welding horn. The lemperature of 1he edpes is incremsed 1o
about 1,400° C. by Lhe oxidation beat and theseafier 1he
cdges are butl-welded and solid-phase welded hy & forge
welding roll @ form » stccl pipe. Sce, for example, Vol. 111
(3), pp. 1093 10 1104 af che third odifion of Handsk of
Sieel.

However, this methnd s not withon prohlems, Since the
iwo oppestite longitudinal edyies af 1l open pipe surfares
arc ool sullicivntly deseated, seahes et ints the bull wel.k o
portion, and the sireapth of the szam is comsaderably infeinor
10 that of the hane matorial. For axample, the cledric
resisance weldad stee) pipe achieves » flainesa-height ratin
W) of 2U1) (wilh mlurcnce 1o I, 12, b & the heigh ol the
pipe when cracking vocurs in T weldod seam when the pipe
i» compressed aad D 1»v the vuiside diameter hefore
cumpreskion, and where | is sicel thickness), wixiicas the
forge welded stesl pipo can achieve a llatocm-height raliv
/D of only abowt 0.5. In addition, the siccl sirip is basted o
a high lempensture, so that scales are pmduced an the
surface of the pipe, thercby degrading the surface texture.

The forge wokding method has a hipher productivity than
lheehdn:m-mwaldmgmﬂhddummh‘bpp
producing speed of 300 m/min ar higher, but hax poor seam
quality and sarface texure. For this reason, the forpe welded
miecl pipe cannot be applicd o a sicel pipe requising hiph
sireogth relisbility and surface quality, such ax STK of 1IS
(Japancse Indusirial Standards) or the like. [o order to rolve
the sbove problama, he present ioveniors have devised a
solid-phase pressure-welding pipe production meibhod. In
this metbod, Iwo opposite longiludinal edyes of the open
pipe is mbjecied 10 indudion hesling (eeinalia, relemed
1 a5 edpes preheating) in tlw 1emper: vre ranpe: {ie-icinalior,
referred as the prebeating wmperature 1ange) higher than the
Curie pm'nl {abont TA® €5 bt Ielowe e e lungg pseen of
the pipe. ‘Then, a wpiform twempeiare of wWo vppaie
longitudinal edu.:i it cosured wilhin the prebeating lempers.
ture mage by air coaling and therealics (wa opposite api-
ludinal edges of the open pipe are preswure-welded by heing
subjected lo 1he induction heating (hervinafier, referred Lo Ja
the rcal hesting) in 1 proper temperalure moge of salid-
phase pressurc-welding (1,300 to 1,500° C.). The secl pipe
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produced by the solid-phasc prassure-welding pipe pruduc-
tion metkod requires na bead cutting unlike the conveational
wekded pipe, so it it can be produced by bigh pipe
producing speed and bes high productivity, wod mom aver,
cxuscs oo dolsriontion in the soam qualily and murface
lexture dus to oxidation. As shown in FIQ. 11, bowever, a
thick walled portion § ibat prouudes 5% or mare of the
thickness of the pipe 4 may be generted on a welded seam
S of a solid-phase pressurc-welded sical pipe 4 dos Io the
tempeniure of the odges or degree of aqocexing by Lhe
stuesze roll. Thick walled portion 6 is undesinable because
it degradcs the workability of the welded stee] pipc, such as
serew culting, sud promoles thickness doviation, such s
inner surface angularity when squeexe-rolling the siexl pipe.

SUMMARY OF TIE INVENTION

It is an object of the presem invention W provide an
apparstus and 8 otbod for smoothing & welded scam of
sioel pipe that efcelively amoaths » Lhick walled portion of
u stool pipe produced by a solid-phase presmue-welding pipe
production methad.

The prosen! inveation has been completed by the follow-
ing comtideration.

Ia the conventioosl electric resistance wekled sicel pipe,
oo opposile [ongiludin] edges of the open pipe arc bested
by meaps of induction besting st & lempemture higher (han
1he meliing point, so thal malicn sicel is discharged onto the
inoer sod ooter surfaces of the pips during bull-welding 1o
form beads. The bends wre removed by & bead-cutting ool.

In comrast, according to the prosent invention, fwo oppo-
site longitwdinal adges of the open pipe arc heatad by means
of induction heating in a lemperalure below the mehing
puint, and then praswere-weldud by a sguesze roll A thick
wylkded portion [ormed on & weld seam can be collapsed by
rulls beeause it & oot melied. llowever, when the beads of
the conventional electric rexislance welded sicel pipe ard Lo
be collapsed by the rollem, Lhe beads are adbered to the
rollers o preveot the rofation thercol, making it imposaible
1o remove [be beads by collapsing.

Aocordingly, sn embodimem of Ihe appantus of the
present igvention iocindes ouler aod inoer rodudion rollers
for amoothing the thick walled by applying pressure io outer
and inger surfaces of the pipe, & support for supporting the
inper reduction roller to be rotatsble and contaiming & water
paseage for conling waier, 1 conpecting rod for connecting,
the muppont 1o a cnupler and conieining & further water
passage for (ceding onoling water (0 tbe water passags, and
a0 anchar fur bokling the coapecting rod.

An embodiment of the method of (he pressnt invention
includes the sicps of successively subjecting a mecl sirip to
shaping with » forming roll tn pbtain an opca pipe, bualing
iwe opposile loogiludinal edges of the apen pipe 1o 2
temperature range below the meling point by induction
beating, and pressurc-welding 1wo oppositc longiadinal
edges of the open pips with s squeers roll, and thorealler,
smnothing the thick walled portion with the above sppan-
s,

Other festares and abject~ ol 1he prosent ieveiion will v
apparcat to those of skill in 1he art from e lollowing
description of prefecred embodiments whea read in light af
the accompanying drawings.

BRIEF DESCRII'TION OF T1IE DRAWINGS

FIG. 1A is a schomalic side sectional view showing a
smoolbing spparatus sccording o a firs embodiment of the
present invention;

4

FIG. 1B is a [runt sectional view of FIG. 1A 1aken aking
the live IB—IB;

FIG. 2 is » bemalic from sectionsl vicw showing a
smoothing spparatus accunling o a icoond embodiment of
the preseni inveption;

FIG. 3 s a schematic side sectional vicw showing a
smoothing apparsius according ko a third embodirsent of the
present invention;

MG. 4 is an enlaged view of the right band portion nf
FIG. 3;

FI1Q. 5A is a schematic side sections] view showing a
device for moving w4 invar reduction roller in the pipe axial
direction in & smoothiog spparatus acconding o & foarth
embodiment of the pressat iavenlion;

FG. 5B is 1 frant seclional view of FIG. SA taken slong
the line A—A;

MG. 6 is a schomatic side sectional view showing a
mllnu apparsios sccunling 10 & flfth embodiment of the
prescul imvention;

HFIG. 7 is a schematic side sectional view showing a
smoothing apparstus sccording o a sixth embodiscat of the
preseq! invention;

FIG. BA is a schematic side sectional view showing a
amoothiop apparatus scoarding 10 » scventh smbodiment af
the present ioveation;

G, §B is & From sectional view of FIG. SA;

FIG. 9A is 2 schematic nide sectional view of a smopothing
apparatus sccording 10 an eighth embecliment of the presem
inveation;

F1G. 9B is 2 fmn1 sectional view of FIG. 9A (akven alwg
the line A—A;

F1GS. 10A and 100 arc sectional views each showing an
example of the prefonmed shape of bath cdpes of an upen
pipe;

F1G. 11 is an illustration showing s staic of thick walled
portion geoerated oo & weld ssam; and

FIG. 12 is o iustrsiivn of & Oallcning lest procedurs.

DESCRIFTION OF PREFERRED
EMBODIMENTS

A basic smoothing apparstus scconding to a first embodi-
ment of the present invealion will be described with refer-
coce 0 FIGS. 1A and 1B. FIG. 1A illustraios the thick
walled € being smooibhed, in which two opposile
longjtndinal edges of open pipe 1 formed by subjecting a
sice] strip to cylindrical shaping are induction-heeted hy
work anil Z and then pressure-srelded by squoecre ll 3 10
form stoel pipe 4.

An embodimeat of the present inventioa includes an opter
reduction roller 11 and an inoer reduction roller 21 for
mlhqwnkwdhdmibypnmum
outer and inner surfaces of the pipe, » support device 23 for
supporting inoer reduction roller 21 10 be rolatable and
confaining w watcr passage 34 for cuoling 2 enoling liquid
(lypically wawer, alihough niher suitable liquids mav by
used), a connecting rad 41 for connuaring support devics 23
io = coupler 42 and feeding the cuwoling water o vt
passage 34, and an suchac 43 for bolding connecliog rod 41,

With furtbes referencs to F1Q. 2, outst reductiop ruller 11
is rotatably fitled \o a suppon frame 14 hy shaft 12 i eontace
the outer surface of sice] pipe 4. Inncr neduciion roller 21 is
rotatably fitied io support device 23 by rofler pin 22 1o come
inio contact with the inner surface of sieel pipc 4. Suppan
device 23 confains waler pasape 34 [or feeding ovoling
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waler. Waler plﬂl'“ﬂl! include advance passages 35
and retarn passages 36. Cooling Water may be oil or cooling
madium. In addition, sipport device 23 has receiving rollers
28 at its lower portion for recsiving s rolling reaction forcn
of inper reduction roller 21 by abutment with the inner
sarface of the pipe. Recciving rollers 28 may be shoes.
Coonecting rod 41 is located opstream of a pipe production
Iinlhz‘lmmotmkrlﬂannuhdhmpmdwian
uins end and fitied 1o anchor 43 outiside of open pipe
latis Medj‘wm ing l:d;:d includes lnemu’;‘n of
waler pamage t is cop! fo walcr pass, in
suppori device Z3 through eoupler 42. =

Aseocond cmbodiment of the smoothing apparatus aceoed-
ing 1o the present inveotion will now be described with
furtber mference 0 FIG. 2. The apparatus of this embodi-
ment can control the upwand and dowgward movement of
ouler roduction roller 11.

Outer reduction roller 11 is mutably ftied 1o mrpport
Immc 14, which is provided oo the quter suface of sicel pipe
4, rough shafi 12 and bearings 13. Furiber, outer reduction
roller 11 can be moved up and down by & motor 15, & motor
shaft 16, » jacking scetion 17, & screw shaft 18 and « sliding
mection 19 placed oo support frame 14. 1ooer reduction roller
21 may bave Il mams coosiruction as that of the fim
embodimant.

Athird embodimeni of the smoothing apparatas according
© the present invention will be described with refereaee ta
FIGS. ) and 4. The apparaiuy of this embodiment can control
the up aod down movement of inner reduction roller 21.

Support device 23 consists of s frame poriing 25 for
suppariing bearing 24, and 2 rod 2§ portion exismding
owand opep pipe 1 which are conoected by a joint 27.
Anchor 43 fitied pear tha Wil end of rud portioa 26 is passed
through a slil in opea pipe 1 (o be affixed ovtxide of ihe open
pipe 1, whercby support device 23 is beld at & predeiermined
position in open pipe 1. The pusition is such that inocr
reduction roller 21 and ouler reduction roller 11 can be
Iocaled oa opposils sides of the thick walled portion 8.

On the olber band, bearing 24 is conpected to the cun-
necting rod 41 through a link mechanisn 29. Link mecha-
wism 29 inchudes a link arm 30 supponed by frame portion
25 0 1 10 be axially slidsble in the pipe, and a Liok lever
31 for linking link arm 3 and bearing 24 ibrough movable
pios 33 oo both cods thereof. The length of link lever 31 is
designead and both of movable ping 33 are placed 50 that the

_ displacement of Bok arm 3 in the pipe axial direction is

convertad into & radial displacement of bearing 24 toward
outer reduction roller 11. Bearing 24 is conaoeted 1o the tip
of cangecting rod 41 at the tail end of link arm 30.
Coanccliog rod 41 is passed through rod partioo 26 10 be
conpecied o & rolling force geserstor 44 al its il end.
Altbough the inveation may use olher opuventional force
gencrators, molling force pencrator 44 is preferbly » hysdru-
lic cylinder affixed outside of the pipe. An L-shaped lever 46
socured al its cenler partion by a fixed pin 48 may be
provided at a position between a cylinder rod 45 and the tail
eod of conpecting rod 41 where it passes throuph the alit
portion of open pipe 1. Then, wna cod of L-sheped lever 48
may bo sccured 1o cylinder rod 45 by movahlc pin 49 and the
other end is sccvred 10 the tafl end of the connccting rod 41
by (urber movable pins 49 through an suxiliary ann 47.
Rolling forcs gencrator 44 may abo be an elsciric moator,
ag uir cylinder, ctc. In the cesc of the ¢lectric molor, a
converor for convening rolalional action of the mtary shall
of the motor inlo reciprocaling action ix additionally
required. Such a couvertor may be casily coniructed by the
use of & known mechanical component, such as & crank.
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With (bis srrenpgement, 1he rulling force gencnated in
mlling farce geocnlor 44 causes connacting rod 41 10 be
displaced in the pipe axial direction, apd the displacement is
coaveried by link mechsvism 29 into the displacement of
bearing 24, i.2., the displacement of inner reduction mlier 21
in the up and down dircction of the drawing. This allows a
rolling force far suitably smoothing 1bick walled portion & tn
be imparied (o inner reduction ruller 21 from the glit portion
of open pipe 1. The rolling foree of joncr reduction miter 21
is sufficaent 1 smooth thick walled ponion 6.

In this embodiment, whea connceling rod 41 & moved
buckeward {moved 1o the tail end nide) by moving fnrward
cylindor rod 45, link lover 31 is rotaled in the clockwise
direction aboul movable pin 33 on ibe side of link arm 30,
and bearing 24 is mtaied in the clockwise direclion sbout
fixed pio 22 in FIG. 4, iover roduction roller 21 is pressed
toward thick wallsd pariion 6. The rolling force comesponds
to the advance distanoc of cylinder rod 45.

Recoiving rollers 28 shown in FIGS. 3 amd 4 mceive Lhe
rolling reaction farcs 1o press Lthe pips wall When meel pips
4 bas a low rigidity and there s a risk of deforming the pips
body, guide rollers 34 for imparting a2 reaction force o
recriving rollers 28 thuough the pipe wall may be praferably
provided, as shown in F10. 4.

In addition, it is econonical (0 use steel us a masrial for
support device 23. However, since rod ponion 26 i pleead
within the magnetic flald inflnmce ares of work aoil 2, it is
bighly passible that an induoed curreot Bows will heat and
sulwo support device 23, This, water passage 34 is provided
inside [rame portion 25 and rod portion 26 10 provide s low
of cooling waicr, sx shown in FIG. 3. Refemring w HG. 3,
water pansage 3 is » double strocture such that connecling
rod 4] serves 8 advaoges passages A5 md rod puthon 26
scrves an returd passapes 36. The cuoling water i fed licin
1be tail end 1o advance passape 3X thal commmunicale with
relurm paskages pipe 3§ a the fvmi end, and the ansling
waler is discharged at the iail end.

In addition, squecye mll 3 is preferably placed s &% Lo
abut wekhal scam 5, as sherwn in FIG. 4. The gegeralion of
thick wall=d partion 6 ouiside 1he pipe can be avoided by
sllowing squecze ol 3 to abul thick walled portion 6,
tbercby reducing the inad oo ouler reduction roller 1.

A Iourth embodiment of 1he smoothing apparstus scoord-
ing 10 the present invention will be oow be describad with
rmfcreace w FIGS. 3A and 58, In this embhodiment, the
smoothing apparaius is provided with a device for moving
pipe-innar-surface reduciion roller 21 shuwn in FIG. 1 or 3
in the pips axial direction.

Suppon device 23 haviog ioner reduction raller 21
owunied thercon is conpecied in copnecling wd 41 Dy
coupler 42, and connecting rod 41 is atiached 10 anchor 43.
A guide woth 53 exicoding in the pipe axinl diecting is
provided on 1be outer surface of connceting rod 41, and a
drive gear 51 is meshed with the guide 1noth 53. Drive gear
52 & connceled 1o a motor 31, and allows inner ieilucling
roller 21 to move by moving onnnecting rad 41 in 1he pipe
axial dircetion. Advance passape 35 and rtum passape 36
wie provided ioside connecting nal 41.

Nince thick walicd poninn § can be casity amesithed by
buing depramsod w1 bigher Icmporature, outer sl et
reduction rolicrs 11 and 21 arc placed a5 close as pussible 10
aqueeie roll 3. Ouler and inner reduction rollers 1t amf 21
may bc proferably placed oan the outgning side of muesye
roll 3 where 1be 1emperature of welded soam 3 is ool lower
than abou 500" C.

A fifth embodinaenl of the smoothing spparaius sccordiog
10 the prescnl invention will now be deseribed with refer-
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saco Lo FIG. 6. FIG. 6 ia a side scctional visw of s smoothing
spparaius in which ouler and inncr reduction rollezs 1l and
21 ars armanged in tandem in the pipe axial direction.

As shown in FIG. 6, a plonality of onter reduction rollers
11 we amangsd on the ouler surface of the pipe downsiream
of squecze roll 3. In addition, a phurality of inncr-suface
raduction rolless 21 are arranged at posilions where they can
opposc outer reduction raliors 11 with thick walled ponion
& provided tharcbetween, and wo rotatably mounted on

devics 23. With (his armangement, the load on ane
roller can be reduced. In addilion, the size of support device
23 can be reduced, so Lhat thes smoothing sppanatia can be
lpplldhlwddedﬁulppdlmﬂmulhdum
Furtber, by armanging respeetive seis of outer and inncr
reduction rollers 11 and 21 in such a manoer that tbey are
staggered in the pipe circamfarentis] direction, thick walled
jon 6§ can be posllively rolled wilhoul incresaing the
wichh of the rollees even if Lhick walled portion § winds
move of less.

A sixth cmbudicneni of e smocthing spparaius socord-
ing ‘o the preseut ioveation will pow be described with
reflurence ta F1G. 7. la this embodiment, e smoothing
spparains includes suppon device 23 placed ip the pipe 0
the ouigoing sids of squecze roll 3, inner reduction roller 21
supported by sppont device 23 (o smooth thick walled
portion §, outer roduction rallers 11 opposiog inncr reduc-
tiog roller 21 throngh welded seam S, and pinch rollems 65
which are mlated pear the downsiream of ouler reduction
roller 1% by abutmenl wilh the auler surface of the pips 1o
impen a lonpitudinal tensike foree to stcel pine 4. To impart
the kengiludinal tensile foree 1o sicel pipe 4, pinch rollors 65
nay be rotated at & paripberal velocity highor than that of
squeeze oll 3 1o advance stee] pipe 4. Imparting the longj-
wdinal tensile farce to steel pipe 4 stimulates & langitudinal
flow of melal, thercby preventing the geocration of a siepped
portion in the thick walled porticn 6.

A sevepth embodiment of the smoothing appanatus
scconding to the present invention will now be described
with reference o FIGS. 8A and 81B. In this ambodiment, the
smocthing spparbus includes support deviee 23 placod in
tha pipc un ihe oulgoing sidc of squeceze roll 3. inoer
reduciion roller 21 supporied by supporni device I3 10
smaooth thick walled partion 6, and outer redaction rollers 11
opposing iooer reduction rolier 21 through welded ssam .
lo sddition, the spparstos inchudes a plunslity of inner

ing llers 66 previded on sapport device 23 oear inner
reduction roller 21 for pressing (be Inner mrface of the pipe
o impart a cirnmfarential tensile foree to steel pipe 4.
Promsing forces of inper pressing rollers €6 can be impartd
by, for example, a hydmulic cylinder (brough support device
23, Imparting the longitudinal temils forcs 1 sicel pips 4
slimulates a loogitudina]l Bow of metal, thereby prevealing
e genention of a sicpped ponioa in thick walled portion 6.

An tighth embodiment of the mmoothing appanatus
sceording 1o the present invention will now be described
with reference 1o FIGS. 9A and 9B. In this embodiment, the
xmoathing apprareius inchudes support device 23 pliced in
the pipe on the oulgoing side of squeess roll 3, fnner
iwduction roller 21 supparted by suppn devix 23 1o
sntruath thick walled portion &, and outer raintion rellers 11
opposiog iager reduction roller 21 through welded scam §.
ln additian, the smoothing apparstus includes a pipe-
expanding ool &7 supported by support device 23 1o cxpand
the pipe circumfercoce by pressing the inner swisce of the
pipe oa the auigoing side of squecze moll 3. Pipe-cxpandiog
wof §7 includes rollers 68 to prevent the gencration of ioner
surface (laws due 0 rubbing agaios the inncr surface of the
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pips. A preming force of pipe-expanding ool 67 cap be
imparted by, for cxample, a hydrulic cylinder through
support davice 23. This allows welded seam S 0 bo pulled
in e circumfcrealial diroction and sibjected 10 ineer sor-
face molling afler thick walled portion 6 s plastically
deformed o reduce ils thickness, so that the collapsed
volune is reduced and the welded seam can be smoothed.

In the apparatus for smoothing the welded seam of siecl
pipe described sbove, when the outside diameler of sicel
pipe 4 & changed, ouler reduction roller 11, inoer reduction
roller 21, support device 23 and so forth provided down-
stream of coupler 42 may be replaced with those having the
sbr comesponding (o the outtide dismeter afier replace-
ment.

When thick walled portion 6 13 rolled by outer eduction
voller 11 and inner reduction roller 21, » bending siress of 15
kg/mm or more i geocrated by a reaction force from the
pipe. In addition, the temperature difference between sn arca
pear the presqure-welded point of the surface of tha roller
sbutting tha pipe and ather aroas frequently reaches 150° C.
or higher.

Thamfore, in onder 1o sxtend the life of the rollem, 1he
maicrials for the ullers may ba preferably selectel from
thase baving » bending strength of 150 kg/mm® or muwe, and
a beal shock-resistani wmpenturs differcnce of 150° C. or
bigher. The beat shock-resistant lemperature differcice
refers 1o the iemperature dilfecencn which does not produce
cracking in a (cst picoe of a square bar af 3 mmxd mm>.4()
mm {the specification fur JIS four-point heoding Lest) when
the sample is dropped inlo waler afier being heated 1 2
predelermined lemperature (Lbe difference belween the heal-
ing empemiture and 1he water temperature).

In light of the prasant levels of 1echnology, silioon nilride
(5i,N,) based ceramics, silicon carhidle (SiC") hased
coramica, zirconmium oxide (ZrO,) based ceramics, or alu-
mimum oxide (Al (),) besed caramics are masl desirable for
the maicrials.

A method of producing welded sicel pipes according 1o
the present invention will now be described.

The meibod sccording 1o the present imvention may
include the steps of mucossively subjecting a sieel sirip lo
shaping with a forming roll to obtain an open pips. beating
mwpm:hnuudm.ldpso“hopuu pipe o &
wmpeture range below the melting poist by nwcans of
jnduciion beating, and pressure-welding 1wo opposite Jon-
gitudinal edges of the opea pipe by a squeere roll, wheiein
cdgr cods 1o be inner murfaces of two opposiic longitudinal
cdges of the open pipe are preflormed beforc 1he premsure-
weMdiop by the sgueeze roil. Thereafler, a thick walled
purtion ia smonthed by a smoothing spparstua.

In this casc, and with referance o FIGS. 10A and 101, Lhe

onds that arc o be mner surfaces of Iwo opposile
longitudinal edges of tbe open pipe are chamfered by an
cdge 1o0ll or culling before the pressure-welding by 1he
squesze roll. The preformed shape of the prefurmed edge
cnds is pot necessarily resiricied wn 1his shape, and (e innide
cnds of two upposite loagitudinal cdges may be chamfor ol
into a tapceed shape, ar a round shape by the kgthol 1, m
the thickness directinn and by the kength of Ty i e prya
circumicrential direction.

By preforming two opposile kngitudiml edges of the
open pipe befare the pressurc-welding by 1be squeere rull,
the size of the thick walled portion generaicd during, buc-
welding and connectiva by 1he squecie rll can be reductd.
This can reduce the losd an the smoothing apparatus aml
increase pipe produclion speed.

U
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The pressol invention will bs more clearly undemsiood

with refercoee to 1bw following cxamples:
EXAMPLE 1

The smoothing apparaius shown io FIGS. 1 and 3 was 4
installed in & stecl pipa production line, and a carbon siecl
pipe an outside diameter of 21.7 to 60.5 mm a thickncss of
1.6 0 3 mm (equivalent to SGP of JIS G3452, and STK ol
JIS G3444) was procduced by & solii-phase pressire-welding

pipe production method while smoothing thick walled por- ;g

tion &

n Example 1, silicon nilride based ceramics baving a
bending streagth of 85 ky/mm?, and a heat shock-resistant
wmperature difference of 800° C. were used for the mate-

rials of squeese roll 3, oater reduction roller 11 and joper 55

reduction roller 21 cach abulling thick welded seam 6. In
addition, duriag the operstion of tho apparatus of tha presant
invootion, cooling waler was provided in the water pusmage
M to mainiain Lhe temperature of the ceatar portion of

support devico 23 at 200+15" C. The pasition of imer 2

reduction rofler 21 was fixed, snd when the thickness of the
pipo was changed, ouler reduction roller 11 was moved in
the sieel pipe radial direction 1o enntrol the spacing hetween
inner reduction rofler 23, tharshy imparting a rolling farce to

inoer reduclive rolkr 21, 5

On the other band, &3 » comparative cxample 1, & base
pipc of the same specification and size was produced by &
solid-phase pressure-welding pipe production methed ip a
cogventional pipe production line having sqosem rolls

placed op both sides of a thick walled portion in which the 10

weldod seam was smacihed hy head cutling. Thereaficr, the
pipe was made by the mame procedure as that of example 1.

As 2 result, secording, 1o the example [, the maximum
pipe producing specd during the solid-phase pressure-

welding remarkably increased from 100 m/min in the com- 3%

panilive cxampic 1 10 180 m/min, the scam quality
(cvaluaied by an average value of Oatneas-height ratio WD
in s fatteniog lest) remarkably increasad from 0.5
(comparalive cxample 1) io 2U/D, snd tbe loogitudinal thick-

ners variation of the welded seam remarkably inercescd %

from -0.2 v +0.3 mm {(ocompamtive example 1) to =20.05
mm. In sddilion, the surfece 1exture was greally improvd.

EXAMPLE 2

The smoothing apparaius shown in FIGS. 3 and 4 was 45

ircpialled in a sicel pipe production lioe, aod & crbon steel
pipe having an oculside diamcier of 60.5 lo 14,3 mm a
thickness of 1.9 10 4.5 mm {equivalent 10 SGPof J1S G452,
snd STK of JIS G3444) was produced by s molid-phase

pressure-welding pipe production meibod while smoothing s

thick walled portion &,

In Example 2, silicon aitride baacd ccramics having o
beoding sircogth of 85 kgimm®, 1 heat hock-resistant
temponture differeace of 800° C. were used for {he mate-

rials of the squeere roll 3, outer reduction roller 11 aod inner 53

reduction raller 21 each abutting thick walled portioa 6. In
addition, during the drive of the apparatus of the presem
invenlion, cioling waler was provided in waler passage 34
™ maioiuin the tempersture of the cenler portinn of suppon

devica 23 a1l 20Ux15" C. The pusition of outer 1educlion e

moller 11 was fixed, and when changing the thicknaces of the
pipe, inoer reduction roller 21 was moved in ibe aleal pipe
radial directioa ta contral (he spacing between outer reduc-
tion roller 21, therwby impartng » rolling force to outer

reduction rofler 11. -

On the other hand, as 1 comparalive cxample 2, & basc
pipe of the same specification and size was produced by a

10
solid-phase pressure-wulding pipe production mellex) in s
conveational pipe production line baving squecze rolls
placed on both sides of » thich walled portion in which Ibe
walded scam was smuoibed by bead cutting. Thersaficr, the
pipe wa madk by Lhe same procedare as that of example 2.

As a result, in the example 2, the maximam pipe proctuc-
ing spoed duriag 1be solid-phase pressure-welding romark-
ably incroased fram 100 w/min of comparative sxampls 2 1o
150 o/min, the scam quality (evaluated by an averape value
of fisinesa-height rtia b/D in » Sattening test) of the product
pipe remarkably incressed from 0.5 (compantive example
2) 10 02, and the longiludinal thickness variation of the
weldod seam romarksbly increased from ~0.2 10 403 mn
{companative exampls 2) to 20.15 mm. In addition, the
surface laxiure was prosily improved.

Whilke prefered embodiments of the present invention
bave been described, it is (o be understood that the invention
is 10 be defined by the appended clainys when read io light
of the specification sod scconded lbeir full ange of
equivalonce, with changes and modifications being apparent
1o those of skill in the art.

What is claimed in:

1. An apparstus for smoothing a thick walled portion of &
sicel pipe thal bas bosn made by premuore-welding two
oppasile longitudinal edges of an open pips with & syocers
il afier subjecting two opposite Inagitudinal edgen 10
inductinn heating, the apparatus anmprising:

oufar and imer reduction rollees for applying pressure to
opposiog sides o the thick walled portion from respec-
live outer and inncr surfaces of the pipe;

» support suppartiog said inner reduction mller (o be
rulatable and comprising 8 water passage [ur @nling:
waler and 2 coupler at one end thereol:

a conoeding rod connecting sai] support tn rkaitl coupler
and cuotaining a further waler passape in Ouid Gom-
munication with ssid water passage;

a support frame far supparting said outer reduction miler,
and means for moving said suppost frame in the mcel
pipe radial direction io coatrof the spacing between sail
outer and inger reduction rollers; and

an sachor holding said connecting rod.

2. The apparains of claim 1, wherein said suppont includes
a bearing for rotatably supporting said inoer reduction roller,
means for geoerating 1 rolling foroe 1o be iransmitied to said
conpecting rod and for displacing said bearing towand said
guler reduction rollker, and said bearing being connecied 1o
the connecting rod tbrough x link mechanism structured and
amnged to transmil 1be rolling force 10 said inner reduciion
roller via displacement of said bearing.

3. 'The sppanatua of claim 1, whervin aaid velcr and inner
reduction mllers are wrenpad in landem in the pipe sxial
direetion,

4. The spparatus of claim 1, wherein the myueeae roli
abirts the thick wallked partina.

5. Tho apparatus of claim 1, furthar comprising guide
rollers on an vulur surface of the pipe fir sipponing sakl
supporl through The pip;

6. ‘Ihe apparatus of claim 1, whercin said snchor G-
pnsch meass for nuwing ssid connecting rod in the pipe
axial direction.

7. The appanatus of claim 1, Rurtber comprising pinch
rollems for impaning a longitudinal lensile force to the pipe
while rolating dovwnstream of said outer reduction roller by
abulmeat with the auler surface of the pipe.

8. The apparatus of claim 1, further comprising s pluratity
ol inner surface pressing rollers for pressing the fmer

= wgmes gyeemmen
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a circum{ercotial teasile force to the pipe.
9. The spparatus of claim 1, fusther comprising & pipe-
cxpanding ool supparted by said suppoct on an opigoing

side of the squeeze roll to expand the pipe cicumference by 3

presaing the inner surface of the pipe.

10. The apparatus of claim 1, whercin said inner aod guter
reduction rollers comprise materials baving a bending
strengih of ot least 15 kg/mm®, and & beat shock-resistance
mpersture difference of at lsast 150° C.

11, The apparatus of claim 10, wherein said matcrials arc
selected from the group consisting of silicon nitride bascd
ceramics, silicon carbide based ceramics, zirconium oxide
based ceramics, and aluminum axide based ceramice.

12
a force generator for providing a Lincarly directed furce;
a supporl supparting said inper reduction roller 1o le
raiatable;
an axially movable counecting rod coonecting said mip-
port to zaid force generator and for conveying the
Livearly directed force [rom seid force generator io waid
spport;
said support comprising a linkage far wanslafing the
Linearly directed force 1o an outwarndly directed sadial
pressure,
13. The sppanst of chim 12, whercin the lincarly
directed force from said force generior is peoernlly per-

12. Ao appamtus for smoothing s thick walled portion of 15 pendicular 10 an axis of said coanected rod, and further

a stzal pipe, the apparstus comprising:
outer and inner reduction roficm for applying presmre 10
oppaxing aides of the thick walled portion from respec-
tive ouler and irner surfaces of the pipe;

¥

comprising a link For translating the lincarly directed lorce
inio axisl movemenl of said conoecting rod.

Ty
:

4
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UFACIO CENTRALE DEI BREVETTi
per Invenzioni, Mndelll e Morchi

Alberto Calmes a Milano
Ddp: 24 marzo 1953; Des: 10 novembre lr

Perfexionamenti nel mandrinl di laminazlone a rlﬂnddl-manto Interno ¢
nelle disposizioni di adduzione agli stessi dol fluldo refrigeranie

Sono gia stati propostl mandrini per la
laminazione di tubi s. 8. al treno detto a
passo di pellegrino costruiti per I'alimenta-
z'one con acque di raffreddamento dell’in-
terno e dell’esterno del mandrini stessi.

La presente invenzione ha per scopo di
rendere pill economica la costruzione e di
aumenlare la resistienza d! un mandrino di
fal genere e per oggetto un mandrino co-
siltuito da un ecorpo cilindrico cavo mon-
tato coassialmente gu di un’anima cilindr:-
ca, pure cava, in modo da risultare soli-
dale con essa, tra la quale ed il mandrino,
olireché all'interno dell'anima viene fatta
circolare 'acqua di raffreddamento, carat-
terizzato da cid che la superficie esterna
dell'anima @ provvista di una serie nume-
rosa di scanalature parallele formanti con
la superficie interna del mandrino altret-
tanti canall chiusi correnti da un capo al-
I'aliro del mandrino e comunicanti con la
cavitd interna dell'anima attraverso forl
radiali dell'anima stessa distribuiti su tutta
1a sua lunghezza, oltreché attraverso 1'e-
stremitd anteriore dell’anima.

Rispetto al tipl noti lo spessore del man-
drino pud essere cosi fortemente ridotto
senza indebolirne la resistenza allo schiac-
ciamento, di modo che l'effetto di ralfred-
damento risulta notevolmente aumentato.
Si ha noltre una forte economia in mate-
riale da mandrino per effetto della strut-
tura tubolare del mandrino e parete inter-
ne cilindriea contlnua, facile ad ottenere
con lo stesso treno di laminazione; prati-
cendo infatti le scanalature secondo le ge-
neratrici dell’anima, il mandrino pud es-
rere laminato direttamente sull'anima nel-
la stessa laminazione del pellegrino; d’altra
parte 'an'ma diventa un pezzo ricuperabi-
le per I'uso continuo dopo l'usura del man-
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drino.

L'invenzione ha anche per oggelto una
particolure disposizione di adduzione della
acqua di raffreddamento al mandrino, con-
sisiente in un tubo disposto sull'asse del
pistone ad aria del s'stema mobile del nor-
male apparecchio di alimentazione e soli-
dale con esso, detlo tubo innestandosi per
un estremo nella estremita posteriore ca-
va dell'anima del mandrino e attraversan-
do in medo scorrevole a tenuta I'albero ad
elica del dispositivo stesso, per shoccare
con l'altro estremo in un cilindro cavo po-
steriore ad esso associato al quale l'acqua
dl rafireddamento perviene, atiraverso una
Jderlvazione, da un condolto associato al si-
siema mobile dell'apparecchio di alimen-
tuzioni e scarrevole a cannacchiale su un
condotto fisso,

Ccn questa dsposizione si arriva ad all-
meniare in modo’ sicuro una maggiore
quantith d'aequa di raffreddamento eli-
minando I'Innaffiamento abbondante de!
mandrino durante il periodo di demandri-
nazione e di rinculo, ed evitando il raffred-
damenio brutale della costa csterna del
mandrino e di conseguenza la creazione di
tensioni nella struttura alla [fissurazione
del mandrino stesso.

Queste ed alire caratteristiche risulie-
rannno piu chiaramente dalla descrizione
che segue di una {forma preferita di attua-
zione dell'invenzione, illusirata a titolo e-
semplificativo e non limitativo nei disegni
annessi nei quali:

La figura 1 & una sezione longitudinale’

de! mandrino;

la figura 2 é una sezione trasversale del
mandrino secondo la traccia A-A di figu-
rale

la figura 3 & una sezione longitudinale, in

Jg-go
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scala ridolla, dellapparccchio di avanza-
mento del pellegrino, iflustrante la dispo-
sizione di adduzionc dell'acqua di raffred-
damento al mandrine.

In queste figure R & l'apparecchio di
alimentazionc del treno pellegrino che por-
1z la cassh d'aria Q nella quale il pisione
mobile O porta alla sua estremita anterio-
re il portamandrino C nel quale ¢ fissato,
a mezzo di chiavette G, il mandrino M, La
rotazione periodica del pistone aria O #
effettuata nel modo conosciuto, con 'albero
ad elica P. L'acqua di raffreddamento, sot-
t6 pressione di 2 a 3 atm., viene addotta
tramite il tubo a cannocchiale W, la val-
vala X. il tubo di collegamento V, al ci-
lindro S fissalv alla cassa Q. Un tubo T
solidale col pistone ad eria, scorrevole at-
traverso le guarnizioni U dell’albero ad
tlica P, fa comunicare il cilindro S col fo-
ro interno I dell'anima «m» del mandrino,
che convoglia l'acqus parzialmente fino al-
Yestremita del mandrino dalla quale, lun-
go i canalettl «r» dcll'anima «m», raggiun-
ge 1" uscita III. Una parie di acqua di raf-
freddamento attraversa invece i fori radiali
«ts dell'anima «ms per riunirsi all'acqua
proveniente dalla estremita anteriore del
mandrino nei canali «r». La posizione e la
sezione di questi fori la cui distribuziona
segue preferibilmenie un andamento eli-
coidale sono tali da garaniire una tempera-
tura quasi costantc dell'acqua di raffred-
damento su tutta la lunghezza del mandri-
no. L'acqua uscente attraverso i canall IIT
€ raccolia nell'anello F con uscita in basso
e bagna il termostato K collegato a mezzo
di cavi L al dispositivo di chiusura o aper-
tura automatica della valvola di ammissio-
ne d’acqua X; in questo modo & possibile
mantenere una lemperatura assoluta co-
stante del mandrino per tutto il tempo di
iavoro e durante le fermate.

RIVENDICAZIONI

1. Mandrino d! larhinazione a raffredda-
mento interno, per laminatol a passo di
pellegrino, costituito da un corpo cilindro
cavo montato coassialmente su di un’ani-
ma cilindrica pure cava in modo da risul-
tare solidale con essa, tra la quale ed il
mandrino, oltreché all'internc dell'anima
viene fatta circolare l'acqua di raffredda-
mento, caratterizzato da cid che 1a superfi-
cle esterna dell'anima & provvista di una
serie numerosa di scanalature parallelz

formant: con la superficic interna del man.
drino altrettanti canali chiusi correnti da
un capo all'altro del mandrino e comuni-
canti con la cavita inierna dell’'anima at-
traverso fori radiali dell'anima stessa di-
siribuiti su tutla In sua lunghezza, oltre-
ché attraverso V'eslremiia znleriore dedl’a-
nima.

2, Mandrino secondo la precedente ri-
vendicazione, nel yuale l'estremita poste-
riore dell'anima si prolunga oltre quella
corrispendente del mandrino per innestarsi
nel portamandrino formando con esso un
canale colletiore anulare che riceve l'acqua
di raffreddamento scaricata dalle scanala-
ture periferiche dell’anima, e per ricevere
nella sua cavitd inferna l'estremitd di un
tubo di adduzione dell'acqua, attraversan-
te il pistone di azionamento del mandrino.

& Macchina secondo le precedenti 'ri-
vendicazioni, in cui le scanalature della
superficie csierna dell’'znima sono disposte
secondo le generatrici di tale superficie
ed il mandrino & laminato sull'anima diret-
tamente nello stesso laminnloio a passo di
nellegrina.

4. Mandrino secondo -le precedenti ri-
vendicaziont, in cui | conali radisli della
anima sono distribuiti wlicoidalmenic su
tutta la sua lunghezza in modo tale e sono
cosi dimensionati de assicurare una tem-
peratura praticamente uniforme su tutta
1a lunghezza del mandrino.

5. Disposizione di sdduzionc dell’acqua
di raffreddamento al mandrino comportan-
te un tubo disposto sull'asse del pistone ad
aria del sistema moblle del normale ap-
parecchio di alimentazione ¢ solidale con
csso, detto tubo innestandosi per un estre-
mo nell'estremitd posteriore dell'anima del
mandrino e attraversando in modo scorre-
vole ed a tenuta l'ajbero ad elica del dispo-
sitivo stesso per sboccare con l'aliro estre-
mo in un eilindro cava posteriore ad esso
associato al quale I'ncqua di raffreddamen-
to perviene attraverso una derivazione dn
un condotto associnio al sistema mobile
dellapparecchio di alimentazione e scorre-
vole a cannocchiale su un condotto fisso.

6. Disposizione secondo la precedente ri-
vendicazione, in cul su delis derivazione
& disposta una valvola nutomatica di rego-
lazione della ammissione dell'acqua d! raf-
freddamento, contrullata da un termostato
posto sotto I'influenza dell'acqua di raffred-
damenio uscente da) mandrino,

Allegati 2 fogli di disegni
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/1

Mandrils have already been proposed for the Jlamination
[rolling) of pipes with the so-called pilger pitch made for the
purpose of supplying cooling water inside and outside oi the
mandrils themselves.

The object of this invention is to improve the economy of
construction and to increase the strength of a mandril of this kind
and to provide a mandril made up of a hollow cylindrical body
mounted coaxially on a cylindrical core which is also hollow so as
to make it integral with it, between which and the mandril as well
as the core cooling water is made to circulate characterized in
that the external surface of the core is provided with a numerous
series of parallel channels that the external surface of the
mandril form as many as closed channels running from one head of
the mandril to the other and communicating with the internal cavity
of the core through radial holes in the core itself distributed
over its entire length, as well as the interior end of the core.

Compare to the known types, the thickness of the mandril can
thus be greatly reduced without weakening its resistance to
crushing so that the cooling effect is considerably increased. One
can also achieve a great saving in the matter of mandril matecrial
due to the tubular structure of the mandrll and the continuous
cylindrical inside wall, which is easy to obtain with the same
lamination train. As a matter of fact, by making the channels along

the generatrices of the core the mandril can be laminated directly

! Numbers in the margin indicate pagination in the foreign text.

2



on the core in the lamination of the pilger itself. On the other
hand, the core becomes a piece that can be recovered for continued
use after the mandril has been worn off. This invention also
relates to a particular arrangement for the supply of cooling water
to the mandril, involving a pipe placed on the axis of the air
system of the mobile system of the standard water supply unit and
integral with it, said pipe being engaged by one end in the
posterior hollow extremity of the core of the mandril and the
smoothly and tightly passing through the screw shaft of the device
itself, in order to end that the other extremity in the hollow
posterior cylinder that is associated with it and whirh cooling
water is piped, through a branch from a pipeline associated with
the mobile system of the supply unit operating smoothly in a
telescoping manner on a fixed pipe.

With the help of this arrangement one can securely supply a
larger volume of cooling water, thus eliminating the abundant
sprinkling of the mandril during the period of mandril removal and
recoil and thus preventing the abrupt cooling of the outer rib of
the mandril consequently leading the creation of stressing in the

. structure which can cause the mandril itself to crack.

These and other features will emerge more clearly from the
following description of a preferred embodiment of the invention,
illustrated by way of example and without any restrictions
referring to the attached drawings.

Figure 1 is a longitudinal profile of the mandril.

Figure 2 is a cross-section of the mandril along A-A in figure
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Figure 3 is a longitudinal profile on a reduced scale éf'the
unit for the advancement of the pilger illustrating the arrangement
for cooling water supply to the mandril.

/2

In these figures R is the supply unit for the pilger train
that carries air chamber Q in which mobile piston O at its anterior
end carries the mandril carrier C in which is fixed by means of
keys G, the mandril M. The periodic rotation of air piston O is
accomplished in a known manner with screw shaft P. The cooling
water, on a pressure of between 2 and 3 atm abs is provided through
the telescoping pipe W, valve X, connecting pipe V, cylinder S
attached to chamber Q. A pipe T that is integral with the air
piston, smoothly moving through the packing of screw shaft B links
cylinder S to the internal hole II of core '‘m’ of the mandril which
moves the water partially up to the end of the mandril from which
along ducts ‘r’ of the core '‘m' it reaches the outlet III. A
portion of the.cooling water instead go through the radial holes
‘t' of the 'm’ in order to link up with the water coming Erom the

. anterior end of the mandril in ducts ‘r’. The position and the
section of these holes - whose distribution preferably follows a
helicoidal pattern - as such as guarantees an almost constant
temperature in the cooling water over the entire length of the
mandril. The water that comes out through ducts III is collected in
ring F which has an outlet below and which washes around the

thermostat K that is linked by means of cables L to the device that
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__rEakes care of the automatic closing or opening of the water inlet
- valve X. In this way, one can maintain an absolutely constant
temperature in the mandril for the entire operating time and during
shut downs.

CLAIMS

l. The lamination mandril with internal cooling, for rolling
mills with pilger pitch consisting of a hollow cylindrical body
mounted coaxially on a cylindrical core that is also hollow so as
to be integral with it between the latter and the mandril also
inside the core, the cooling water is made to circulate,
characterized in that the surface of the core is provided with the
numerous series of parallel groves which with the internal surface
of the mandril, form as many closed ducts running from one head of
the mandible to the other and communicating with the internal
cavity of the core through radial holes in the core itself
distributed over its entire length as well as passing through the
anterior end of the core.

2. Mandril according to the preceding claim where the
posterior end of the core is prolonged beyond the end corresponding
to the mandril in order to engage the mandril carrier forming with
it a ring-shaped collector duct that receives the cooling water
discharged by the peripheral grooves of the core, and in its
internal cavity receiving the end of the water supply pipe passing
through the mandril activated piston.

3. Mandril according to the preceding claims where the grooves

of the outer surface of the core are arranged along the

BTN B L . ] - eamper



generatrices of said surface and where the mandril is rolled on the
core directly in the rolling mill itself with the pilger pitch.

4. Mandril according to the above claims where Lhe radial
ducts of the core are distributed in a helicecidal pattern over its
entire length in such a way and are so dimensioned as to ensure a
practically uniform temperature over the entire lenglLh of the
mandril.

5. Device for supplying c¢ooling water to the mandril
comprising a pipe arranged on the axis of the air piston of the
mobile system of the standard water supply unit and integral with
it said pipe engaging on one end of the posterior end of the core
of the mandril and smoothly passing tightly through the screw shaft
of the device itself in order to emerge with the other end in a
posterior hollow cylinder associated with it to which cooling water
is supplied through a branch by a pipe associated with mobile
system of the supply unit running smoothly in a telescoping fashion
on a fixed duct.

6. Arrangement according to the preceding claim where on said
branch there is arranged an automatic valve for regqulating the
intake of cooling water, controlled by a thermostat that is under

the influence of the cooling water coming out of the mandril.
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PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

Ta:

MITCHELL D. BITTMAN

SEQUA CORPORATION PCT

Hg'lc\éﬁnsm PLAZA NOTIFICATION OF TRANSMITTAL OF
SACK. NI 07601 INTERNATIONAL PRELIMINARY

EXAMINATION REPORT
(PCT Rule 71.1)

pradolaryi 15 AUG 2003

I Applicam’s or agent's file reference
RM-107(PCT)

IMPORTANT NOTIFICATION

Internatianal spplication No. Imernational fling date (day/monsh/year) Prlority date (day/sonth/year)
PCT/USOY/ME95 31 October 2002 (31.10,2002) 02 Novembier 2001 (02, 11.2001)

Applicam

SEQUA CAN MACHINERY, INC,

1.

The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international preliminary examination report and its annexes, if any, established on the international application.

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

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

The applicant musi enier the national phase before each elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority dae (or later in some Offices)( Article
39(1))Xsee also the reminder sent by the Intemational Buregu with Form PCT/IB/301).

Where a translation of the international application must be furnished to an elected Office, tha transiation must
contain a translation of any annexes to the international preliminary examination report. It is the applicant’s
respansibility to prepare and furnish such transiation directly to each elecied Office concerned.

Far further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT
Applicant’s Guide.

P

4Ly,

4

i Name and mailing address of the IPEA/US Authorized officer
(2

Facsimile No, (703)305-3230

Mali Siop PCT, Aun: IPEA/US
Cormmbssloner for Paierss Allen Omrager [ T4 7

Alnsararia, Virgin T No. 703 3% n
Alesardria, Virginia 22313-1450 clephone No. -308-31 Tech. 3700

g

Form PCT/IPEA/416 (July 1992)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicant’s or agent’s file reference - . .
Sce Natification of Transmittal of Iniernational
RM-107(PCT) FOR FURTHER ACTION b /iminary Examination Report (Form PCT/IPEA/416)
[ Tetermational application No. Tnternational filing date (day/month/year) Priority date (day/month/year)
PCT/US02/34895 31 Ociober 2002 (31.10.2002) 02 November 2001 (02.11.2001)

International Patert Classification (TPC) or national elassification and 1PC

1PC(7): B21D 37/16 and US Cl.: 72/342,3
Applicant

SEQUA CAN MACHINERY, INC,

1. This international preliminary examination report has been prepared by this International Preliminary
Examining Authority and is transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 3 sheews, including this cover shees.

[] ‘This report ix also accompenied by ANNEXES, i.c., sheets of the description, claims and/or drawings
which have been amended and are the basis for this report and/or sheets containing rectifications made
before (his Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

ﬂueum:xucmiltoflmmofﬂlhm.

3. This report coniains indications relating 1o the following items:

1 Basis of the report

n {) Priosity
M [ ] Non-establishment of report with regard to novelty, inventive siep and industrial applicaility
v D Lack of unity of invention

v Reasoned statement under Anticle 35(2) with regard o novelty, inventive step or indusirial
. applicability; citations and £xplanations supporting such siatement

VI D Cerain documents cited
vil [ ] Ceratn defects in the international application
vilt [ | Ceruin observations on the international application

Date of submission of the demand Date of completion of this report T
19 May 2003 {19.08.2003) 30 July 2003 (30.07.2003)
. -

Name and mailing address of the IPEAJ/US -

Mall Swop PCT. Anv: IPEA/US r-e."""""" officer ol “7-

Commissi for Pwwents

e ’:%:.;- 723131480 Alen G

Exandna,

Facsimile No. (703)305-3230 Telephone No. 703-308-3136  Teef. Center 3700

Form PCT/IPEA/409 (cover sheet)(July 1998)
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. Indernmtional application No.
) INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/USD2/34895
I. Basis of the report
1. With regard w the elements of the imermational pppiication:*
! E the international application as originally filed.
E the description:
pages 16 as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
E the claims:
pages 7and B ; 15 originally filed
pages NONE , as amended (together with any stalement) under Article 19
pages NONE , filed with the demand
pages NONE , filed with the leiter of
the drawings:
pages 14, anoriginally filed
pages NONE , filed with the demand
h pages NONB , filed with the lenter of
[[] the sequence tisting part of the description:
pages NONE , 28 originally filed
pages NONE » filed with the demand
pages NONE , filed with the letter of .

2. With regard to the language, all the clements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.
These clements were available or furnished to this Authority in the following language which is-

D the language of a translation fumnished for the purposes of international sesrch (under Rule23. 1(b)).
the language of publication of the international application (under Rule 48.3(b)).

the language of the translation furnished for the purposes of international preliminary examination{under Rules
55.2 and/or 55.3).

3. With regard o any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

[] conmined in the international application in primed form.
B filed together with tbe intcrnational application in computer readable form.
furnished subsequently to this Authority in written form,
[[] turnished subsequently to this Authority in computer readable form.
. D The statement that the subsequently furnished written sequence listing does not go beyond the disciogure in the
international application as filed has been furnished.

[ The stasement that the information recorded in computer readable form is identical to the written sequence listing
has been furnished

4, The amendments have resulted in the cancellation of.

X the description, pages NONE
the claimi, Nos. NONE
E the drawings, sheets/fig NONE
5 D This report has been established as if (some of) the amendmenis had not been made, since they have been considered o go
beyond the disclosure as filed, s indicated in the Supplemental Box (Rule 70.2(c)).**

* Replocemens sheets which kave been furnished io the receiving Office in response io an invilation under Anicle 14 are referred to in
this report as “originally filad” and are not annexed 10 this repor since they do noi conlaln amendmerts (Rules 70.16 and 70.17).
** Any replocemeni sheei conigining such amendments must be referred 1o under irem | and annexed 1o this repor.

Farm PCTTIPEAJ409 (Box I) Uuly 1998)
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Intermational application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCTIUS02/34895

V. Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, Inventive step or Industrial applicabllity;
citations and explanations supporting such statement

1. STATEMENT
Novelty (N) Claims 1.9 YES
Claims NONE NO
Inventive Step (1S) Claims 19 ___YES
Claims NONE . ___NO
Indusirial Applicability (TA) Claims |9 YES
Claims NONE i NO

e,

T | ™,

2. CITATIONS AND EXPLANATIONS

Claims 1-9 meet the crlieria under PCT Article 33(2) because the prior art does not anticipaze & punch assembly having a an anmular
arrsy of circumferentlally spaced inlet tubes connected to radial inlet poris in conjuntion with a separate annular srray of
circumferentially spaced outlet tubes, connected to separate radisl outles ports.

Claims 1-9 meeting the crilcria set out in PCT Article 33(3) because the prior art docs not teach or fairly suggen a punch including a
cooling system with both an anmular array of circumferentially spaced inlet tubes connected to radial inlet ports and a separute
anvulnr armay of circumferengially spaced outlet rubes, connected Lo separate radial outlet ports.

The closest prior art is [T 499298, which disicloaes an anmilar array of outlet tubes conncaied (o radial ports. The reference discloses
that the raidal ports are used o connect the sigle inlset tube to the annuair array of outlet tybes but does ot disclose an anmular srray
of inlet tubes.

Similarly, Shah (3,577,753) discloses a punch assembily for producing comainer bodles including comprising: a single inlet tbe (36)
disposed & the circumference of the punch; an annular armay of circum{ferentially spaced oullet tubes (39); 1 single mdial inlet pon
(34); a single radial outlet port (42). Shah lacks a “plurality” of inlet ports, outlet ports and inlet wbes. Further, Shah does not
disicose an annular armay of infet wbes.

Claims 1-9 meet the criceria set out in PCT Anicle 33(4), because the invention can be made and used in induscry.

Form PCT/IPEA/409 (Box V) Quly 1998)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

II?I‘CHELL D. BITTMAN PCT

SEQUA CORPORATION
3 UNIVERSITY PLAZA
HACKENSACK, NJ 07601

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT

OR THE DECLARATION
(PCT Rule 44.1)

Date of Mailing .. .

(day/month/year) 49 uc (2002
Applicant's or agent’s file reference
RM-107(PCT) FOR FURTIIER ACTION  See paragraphs 1 and 4 below
fmernational application No. International fillng date
PCT/US02/34895 (day/month/year)

31 October 2002 (31.10.2002)

Applican
SEQUA CAN MACHINERY, INC.

1. DX The spplicant in hereby notified that the imermazionsl search report has been esmablished and is transmitted herewith.

Flling of amendwpents and tatement undar Article 19:
The applicant Is eltled, if he so wishes, o amend the claims of the international application (see Rule 46):

Whea? The time limit for filing such amendments Is normally two months from the date of imnsmital of the
International search repon.

Whers? Directly 1o the loiernational Buresu of WIPO, 34, chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 740.14.35

For more dotailed insirurtisns, see the notey on the sccompanying shees.

2 D The applicant is hereby notified that no bntertational search repont will be esihlished and that the declarstinn under
Article 17{2)(a) to that effect is transmined herewith.

3. [ With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the spplicant in notified tat:

[0  the prosen together with the deciston thereon has been transmitted 1 the Iniernational Bureau topether with the
applicant's resuest to forward the texts of both the protest and the decision thereon 1o the designated Offices.

D no decizlon has been made yet oo the protes; the applicant witl be ootifled as 500n as a decicion is made.

4. Remnioders

Shortly after 18 months from the priarity date, the internatioral application will be published by the Imemational Huneau. If the
applicsss wishes to avoid or posipone publication, = notice of withdrawal of the iotermuional application, or of the priority claim,
muat reach the Imternational Bureau ss provided In Rules 50 5is.1 and 90 5is.3, respectively, before the completion of the technical

Within 19 months from the priorlly date, but only ln respect of some designated Offlces, & demand for imematioml preliminary
examination must be filed If the applicant wishes 10 postpone the enery inlo the national phase omtll 30 months from the priorty
date (in some Offices even larer); otherwise the applicant must, within 20 raenths from the priority date, perform the prescribed
acw for entry imo the national phase before those designaied Offices.

In respect of other designated Offices, the time 1imit of 30 months (or later) will apply even if no demand Is filed within 19 months.

See the Annex w Farm PCT/IB/301 and, for detsils about the applicabie time limits, Office by Office. see te PCT Applicant 'y
Gulde, Volume 11, National Chapeery and the WIPO Internet gite,

Name and mailing address of the ISA/US rized officer
Cmnmm'luinn:r for Purms él;*/_ 'ﬁq-nun Marcus
Box PCT llen Omrager ~pacaal Program Examiner
Washingion, D.C. 20231 Group 3700

| Facsimile No. (703)305-3230 Teiephone No. 703-308-136

Porm PCT/ISA220 (April 2002) (See nores on accompanying sheet)
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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 Notification af Trmminal of Incrnallonal Search

3 Repon (Form PCT/ISA/220) as well as, where spplicable,
RM-1ONPCT) ACTION Item 5 below.
International application No. Imernational filing dute (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/USQ2/34895 31 Cetober 2002 (31.10.2002) 02 November 2001 (02.11.2001)
Applicant

SEQUA CAN MACHINERY, INC.

This international search report has been prepared by this [oternational Searching Authority and is transmitted (o the applicant
according to Article 18. A copy is being transmitted 1w the Imernational Buresu.
This international scarch report consists of a towl of ,Elhm
It is also acconpanied by a copy of each prior art docwment cited in this report.
). Deaia of tha Report

5.  With regard to the language, the international search was carried out on the basis of the imernational spplication in the
Janguage In which it was filed, unless otherwise indicated under thls item.

the imernatioml search was carried out on the basis of a translation of the intermational application furnished to this
Authority (Rule 23.1(b)).
b. With regard to any nucleotide and/or aming neld sequence disclosed in the international application, the imcrmational
search was carried out on the basls of the sequence listing:

contained in the international application In written form.

filed together with the internatlonal application in computer readable form.
furnished subsequently to this Authorlty in written form.

furnished subsequently to this Authorlty in computer readable farm.

the statement that the subsequently furnished written sequence listing doen not po heyond the disclosure in the
imernationa! application as filed has been furnished.

the staternent that the Information recorded in computer readable farm ls kientical Lo the written sequence listing has
been furnished.

U0 O OO000

2. Cartain clalms were found umsearchable (See Box 1).
3 Unity of Invention Is lacking (See Box 1I).
4.  With regard 1o the title,

<] the text is approved as subminted by the applicant,

U

the text has been established by this Authority 10 read as follows:

5. With regard to the abstract,
the text is approved as submltted by the applicant.
the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 1. The applicant may,
within ane month from the date of mailing of this international search report, submit commens to this Authority.
§. The figure of the drawings 10 be published with the abstract is Figure No. |
as suggested hy the applicam. E] None of the figures
because the applican failed w suggest a figure,
because this figure better characterizes the invention.

Form PCT/ISAZ210 (first sheet) (July 1998)




INTERNATIONAL SEARCH REPORT Totemational spplication No.

PCT/US02/34893

Box III TEXT OF THE ABSTRACT (Continuation of Item 5 of the first sheet)

NEW ABSTRACT

An internally cooled punch (6) disposed on the end of a ram (4) in a can forming machine. Inernal fluid cooling means in the ram
{4) avoids the nced for externally applled cooling fluids. A plurality of parsltel fluid transfer tubes (8. 10) is arranged annularly with
the am (4). Cooling medium flows through Inlet tbes (8) to radial inlet ports (16) which supply the cooling medium 1o the inner
surface of the punch (6) where the mediem flows rearwardly through & channel (18) at the inner surface of the punch (6) to radial
outlet porta (20) leading 1o outlet wbes {10) through the ram (4). Discharged cooling media flows back along the am and oul through
a manifold (12). The transfer tubes (8,10) are arranged symmetrically in an slternating array circumfererutally around the am {4) 10
reduce radial temperature gradients within the ram (4). A central port (24) allows alr flow through the ram {4) (o aid in siripping the
formed coniainer from the punch (6).

Form PCT/ISAJ210 (continuation of first sheet(2)) (July 1998)
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INTERNATIONAL SEARCH REPORT

International application Ne.

PCT/US02/34895

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(T : B21D 31116
UscCL o TAN423

B.  FIELDS SEARCHED

According to International Patent Classification (IPC) or to both national classification and 1PC

U.S.: T2/342.3

Minimum documentation searched {classification sysiem followed by classification symbals)

Documentation searched other than minlmum documentation to the exient that such documens sre included in the ficlds searched

Electronic dats base consulted during the Imermational search (name of data base and, where praciicable, search werms used)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

speeified)
0" docemen referring to mn oral dlaciotoe, ute, cxhibition or ater moam

“F  docurent pubfisbed prior to the nsevratanal fillng date but Eter then the
peloriey dae ctalmed

Category * Clutlon of document, with Indication, where appropriate, of the relevant pasmges Relevant 1o claim No.
Y US 3,577,753 A (SHAH) 04 May 1971 (04.05.1971), whole document. 1-8
Y US 5,678,442 A (OHBA et al.) 21 October 1997 (21.10.1997), Fig. 8 and column 2 lines 1-3
241,
Y US 6,216,511 A (OHNISHI et al.) 17 April 2001 (17.04.2001), column G, lines 28-30, 1-8
A IT 499,298 A (CALMES) 10 November 1954 (10.11.1954), whole document. 19
(] Furber documents are listed in the coninuation of Bos C. || Sec petent fanily amnex.
. Spechal caegnnies of cied Conumens T laiey docomes published after e Interational Gling daee or priorky
dote and ot 1o conflici with the applicarion bax cited 10 oriersiond the
"A" document defining the geneml gate of the ar which Is no considered to be priociple or teary unletlying the inveation
of manicular relevance
"X docurment of particulsr relevance; he clalmed investion cannos be
"E" cartier applitation or patent poblised an or afier the Intermationa) filing date considered novel or canot be considered 10 lavolve an loweative siep
when the dacurtens |5 inken sline
"l." dotumen which may chrow doubta an priorsy clalm(s) or which Is ciscd to
eablish the publicatzon daie of sonther chadon or other special reason (a8 Y- decursent of particular refevance: the clalmnd imention camot be

covsidered (o iovolve an [mvestive siep when the ducoment i
coxablad with one or moxe other guch docwmenes, fich combimdan
Ieing obvio 10 & pevioe safled In the an

&~ document ember of the senw paem funlly

Date of the actual completion of the intermational search
05 December 2002 (09.12.2002)

Date of mailing of the inl?limnl search repon

3 DEC 2087

Name and mailing address of the ISA/US
Commisioner of Pxtests and Tradetnarks
B PCT
Washingtes, D.C. 2011

Facsimile No. (703)303-3230

whorized offrcer
imn Maicus

flen Osrager MI Program Examine:
Telephone No. 703-308-3136 ‘Group 3700

Fonn PCT/ISA/210 (sccond shezt) (Tuly 1998)

E———————. i

A
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The demand must be filed directly with the cospetent International Preliminary

Wy

Athority or; if two ar more Authorifies are competend,

with the one chasen by the applicant. The fidl nome or two-latter code of that Authority may be indicated by the applicars on the line below

1PEAs US

PCT

CHAPTERII

DEMAND
under Asticle 31 of the Patent Cooperstion Treaty:

The undersigned ta that the international

spplication specified below be the subject of

intemational preliminary examination according to the Patent tion Treaty and
hereby elects all eligible States (except where otherwise indicated).
For Intenational Preliminary Examining Anthority use only

Identification of IPEA Date of recelpt of DEMAND
I o | Aplicantsor agent's file reference |

BoxNe.l IDENTIFICATION OF THE INTERNATIONAL APPLICATION Aﬁ";"&;’&;’c"h’ file reference

Intemational spplication No. Intermational filing date Barhi ity da

PCTNSO.FZ;;:;:S o1 OGTOBER 2002 | g NOVEMBER 2001

(31.10.02) (02.11.01)

Tite of mvention

INTERNALLY COOLED PUNCH

BoxNo.II APPLICANT(S)

Name and address: (Fomi s iowad b ot o Jir o el i Sl e gm0 e 1200

SEQUA CAN MACHINERY, INC. 201-496- 7801

401 CENTRAL AVENUE Telepriaier No.

EAST RUTHERFORD, NJ 07073

us Applicant's registralion No. with the Office |

Stz (that In, couniry) of natiomality: Sute (that is, country) of residence:

us us

Name snd sddress: Fanily nons followsd by ghen mow: for a legal antly, full officiel desigpmtion. The adier seat incheds postal cods and reswr of coartry)

State (that is, couniry) of nationality:

State (thor ix, country} of residence:

Name and sddross: (Fomily none follmesd by ghan saver; for o legol ey, full official deigetion The ockiey st inchude pastl code end name of couniry)

State fthat is, couniry) of nationality:

State ftha! is, country) of residence:

F—_— —

D Further applicants are indlcated on & conlinuation sheet.

Form PCTAPEA/401 (first sheet) (March 2001; reprint Jmuary 2003)

——— —— g

-

Sex Notes 1o the demand form



International application No.

Shees No. .2 PCT/US02/34895

Box Ne. 11l AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE

The following person is agent ﬁ common repTesentative
and [)f] has been appoinied earlier mnd representa the applicant(s) atso for intermational preliminacy exmmination.
D is hereby appointed and any earlier sppointment of (an) agent(s)common representative is hereby revoked.

] :: hersby appited, specificall for :l;o m befure the otemational Prefminsty Bxamising Autbority, i addition to
. : fora T N
Name snd address: -ﬂrﬂﬂ?mmgﬂmﬂwbm -;0?33-1122
Facsimile N
BITTMAN, MITCHELL D. 201.488.2014
SEQUA CORPORATION Sl
THREE UNIVERSITY PLAZA
HACKENSACK, NJ 07601 e e SRS
us 27517

DAMunl’w_enru dnu:_H_lrhhilqu-buwmm-fnwmwnlnuwidhﬂnlppimdmdlhe
space above is used 10 indicate » specisl address to which carr should ba sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning smendments:*

1. The applicant wishes the international preliminary exsmimation to start on the basls of:
the international application as originally filed
the description 85 criginally filed

as amended under Article 14

the clains s originally filed
a3 amended under Article 19 (togather with any accompanying statement)

ag amexdded under Article 34

aa originally filed
as amended under Article 34

the drawings

(J5< (O00kd 1

r D The applicant wishes any smendment to the claims under Asticle 19 10 bo considered as reversed.

i D The applicant wishes the start of the international prelimingy exambation to be pestponed until the expiration of 20 montha
from the priority dute unless the Intemational Preliminary Exemining Authorvity receives s copy of any smendments mads
under Asticle 19 or a notice from the applicant that he does not with to make such amendments (Rule 69.1{d)). (This check-
box may be marked anly where the time limit under Article I9 has not yet opired)

* Where no check-box is marked, internations! preliminary examination will start on the basis of the intemational application
an originally filed or, where s copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article M are received by the International Preliminary Examining Autherity before it has begun to draw up & written opinien
or the international proliminary examination repott, as so amended.

Langusgs for the purposes of international prelimiusry sxamination: |, Engliah
which is the Ianguage in which the intzmational application was filed.
D which is the language of a tranalation fumished for the purposes of international search,

D which is the language of publication of the international application.
D which is the langusge of the translation (lo be) fornished for the purpases of international prellminary examination.

Box No.V ELECTION OF STATES

The applicant berebry elects all eliglble States (that i, all Stater whick have been dexignated and which are bound by Chapter Il of
ihe PCT)
exchuding tha following Staies which the applicant wishes not to elect:

Form PCTAPEA/MOL (second sheet) (March 2001; reprint January 2003) Sew Notes to the demand form

B =
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International appliration No.
Sheet No. .3 PCT/US02/34885
Box No. V1 CHECK LIST
The denand i acciartied Yry the following clements, in the lsngusge refirred 1o in For Intermations) Preliminary
Box No. 1V, fer the purpases of imematioral preliminary examinstion: Examining Authosity use only
reecivel wol recelved

1. enaslation of imemationa] spplicution nheets O [
1. amendments under Amicle 14 sheets O O
3. copy (or, where required, translation) of

amendments under Asticlo 19 theets O (|
4. copy (or, where requircd, transiation) of

satemen: under Article 19 r— O (.
5. letwr sheets | |
6. other pecity) eheets O c

The demand is also accompanied by the {tem(s) marked below:
1.[K] feo calculation sheet 5.[] ststement axpluining lack of signature
2.[] original sepanute power of sttarmsy 6. [] sequence listings in computer readable form
3.[] original general power of atiamey 7.[] mbles in computer readabie form related 1o
4.[] copy of gwnera] power of attomey; ? 8
reference oumber, if any: 0.0 other (apacisy):

Box No. VI1 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o acch sigearers, indicuts the nome of the persan siguing and the copacity in which S person siges (3f sch copacily b not obvious from reading the devard).

SEQUA CAN MACHINERY, JNC
—
BY (4

Mitchell D. Bittman, Assistant Secretary
DATE 17 / 0S/03

For Internations| Preliminary Examining Avthority use only
1. Dme of sctusl receipt of DEMAND:

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

3 D "The date of receipt of the demand is AFTER the expiration of 19 montha D The applican has been
) from the priarity date and item 4 or 5, below, doss not spply. infarmed accordingly.

M D thd:.%ofuuiplofﬂn&mtWITHmhpuioddIDmmlumupioﬁwbuuuwddhyﬁmof

[ D Although the date of receip: of the demund s afer the expirstion of |9 manthy from the priority daie, the deluy In amivai
’ is EXCUSED punamet to Rule 82,

For international Burceu ase only

Demand received from IPEA on:

Form PCT/IPEA/401 (lnst sheet) (January 2003) Sew Notes to the demand form



PCT

CHAPTERII

FEE CALCULATION SHEET

Annex ta the Demand

For [mternaticnal Preliminary Examining Authotily 2sc only s

SEQUA CAN MACHINERY, INC.

s, PCTIUS02/34885
e T RM-107 (PCT) Ll lidey
Applicant

CALCULATION OF PRESCRIBED FLES

1. Preliminary cxamination fee

2. Handling fee (.

{1 Autharization to charge the total fees indicated sbave,

B2 (s check-bax may be marked anly if the canditions for
deparit acconnits of the IPEA 30 permiy) Authorization

Jrom certain Stater are
entiflad to o of 73% of the handling
Nt he notans 0 e sl oL M s 3556 af the
hendiing [ 146.00 | ¥
3. Totu! of presexibed fees
A::ll?:lmuh enttved ut P and H
and enter total in the TOTAL BOX e.o.omeseemenrsons 636.00
TOTAL
MODE OF PAYMENT
horizati Seoosit ash
D account with ::?P‘E:(u below) D
cheque revenue siamps
D postal money onder D coupons
O sakdnn O cter peci:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of paymeni may not be avallable of all IPEAL) us
: IPEAS

Deposit Az . 194970 ,
. Hadd 0 Bl

Mitchell D. Bittran

Lﬁp;ﬂuﬁ:@:hﬂyuudtmmlh Name:
Form PCT/IPEA/M(] (Annex) (March 2001; veprint Jayuary 2003) Sex Notes ta the fee calrulation sheel

-y
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PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

]
PC T To:
NOTICE INFORMING THE APPLICANT OF THE i
COMMUNICATION OF THE INTERNATIONAL BITTMAN, Mitchell, D.
APPLICATION TO THE DESIGNATED OFFICES Sequa Corporation
3 University Plaza
{ Hackensack, NJ 07601
(PCT Rule 47.1(c). firsl sentenee) ETATS-UNIS D'AMERIQUE
i | Duwe of nullingfduy/monhvyear)
15 May 2003 (15.05.03)
Applicant’s or agent's file relerence
RM-107(PCT) IMPORTANT NOTICE
Imemational application No. International filing dalefduymonthAyveur) Privzity duny derv/monti/veur)
PCTAJS02/34895 31 October 2002 (31.10.02) 02 November 2001 (02.11.01)
Applican

SEQUA CAN MACHINERY INC.

¢

13

Nuice is herchy givt that the Intemationnl Burcuu hos communieated, a3 provided in Article 20, the imermationul vpplication us the
fullowing designuied OfTices on the date indicated abave as the date of mailing of thix mnice:

KP, KR

In sccordance with Rule 47.1(c), third senienee, those Offlees will aceept the present mtice us onnclusive evideno: that the communication
of the imemational application han duly luken place on the de of mailing indicaied shove ud no copy of the Itemationol application is
resjuired 10 bxe fornished by the applicant to the designutedd Offiea(n.

The fnllawing designated Offices have waived Lhe requirement for such 2 communication al this Llime:

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, FI, GB, GD, GE, GH. GM, HR, HU, ID, IL, IN, IS, JP, KE, KG. KZ, LC, LK, LR, LS, LT, LY, LV, MA, MD. MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, 8D, SE, SG, §l, SK. SL, TJ. TM, TN. TR. TT, TZ. UA,
UG, UZ VN, YU, ZA, ZM, ZW

The communicution will he made o thowe Offices only upon their request. Purthermore, 1those (OfTices do nol reyuire the epplicont 1o
furnish & copy of Lthe internotioml applivation (Rule 49,1 (v-Rin),

Lincloved with this notice it o eopy of the imemational applicutlon as published by the Internstional Bunau on
15 May 2003 {15.05.03) under No. 03/039783

TIME LIMITS for Nling a desnand for Internationul prellminary cxumination and for eniry Into the natlonal phaer

The upplicuble timw limil for entering the nutional phaee will. suhject (o what I suld In the following paragraph, he 4 MONTIS [rom
the prindly dute. not only in rexpect of any cleeied Olfice i o demand for inlenational preliminary cxuminuiion s lled belone the
expiration ol 19 months from the privrily dale, but als in respect of any designated OfMice, in the absence of lling of soch demand, where
Anticke 22 1) ax modified with effeet from 1 April 2002 upplies in rexpeet of thal designated OfMice. For lurther dewils, we PCT Guzeite
N, 42001 of | November X001, poges 199206, 19932 and 19934, us well ux the 2CT Newsletier, Ucioher and November 2001 and
Fehruary 2002 istues.

In prctive. tlme limits other thun the 30-month Ume limll will continue W apply. lor varinos periods of tme, in respect of corlan
designated or eleeled Ofices. For reyulbur updutes on the applicable thne Ihnlls (200 21, 30 or 31 rumhs, or sther Gime limit), Office by
Ulice, refer W the PCT Gazeite. the PCT Newsletter and the PCT Applicans s CGuide, Volume 11, Nutional Chupters, oll avaitable fmwm
WIPLY's Internel site. ul hitpwww. wipn.ini/pet/es/index.himl,

lior (iling a demund for Internutiona]l preliminery cxuminatlon. s the PCT Applicent’s Guide, Volune VA, Chopier IX. Unly un
upplieant who is 2 natioml or resident of u PCT Comrocting Stake which is bound by Chapier 1L has the right s Tk 2 demund Jor
internationul preliminary exuniination (at present. all PCT Conmcting Siates ane bound by Chapler 100,

It Ix the applicant’s sele responatblllty 10 monitor oll these Lime limits.

The Intcnwiional Burcau of Wi Authorized officer
M. chemin dex Colombeliox .
1211 Geneva 20, Switerland Judith Zahra

Ypeimile Nog41-22} 7401438 Telephnne No.(41-227 33891.11

lorm PCTTZIBAA0R (A pril 2002)

Bacts b s
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PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

[ PRFIVEIVFIR T L \\W

PCT To:

NOTIFICATION CONCERNING SITTMAN, Mitchall, D.

SUBMISSION OR TRANSMITTAL Sequa Corporation
OF PRIORITY DOCUMENT 3 University Plaza
(PCT Administrative Instructions, Sectlon 411) Hackensack, NJ 07601

United States of Amarica

SEQUA CAN MACHINERY INC.

Dats of mailing {day/momhiyear)

24 January 2003 (24.01.03)
Applicant's or agent's file reference

RM-107{PCT) IMPORTANT NOTIFICATION
Intarnational spplication Na. International filing date (deay/monthiyear)

PCTAJS02/34895 31 October 2002 {31.10.02)
International publication date (day/monthiyesr) Priority date {dsy/month/yaar)

Not yet published 02 November 2001 {02.11.01)
Applicant

within a time limit which Is ressonable under the circumatances.

1. The spplicant is hereby notified of the date of recelpt (except whera the lstters "NR™ appesr in the righ-hand column) by the
nternativnal Bureau of the priatity Jooument{s) relating tu the earlisr application(s) indicatad bulow. Unless otharwise
Indleated by an asterisk appearing naxt ta 8 date of receipt. or by the letters "NR", In the rigit-hand column, the priority
doocument concerned was submitted or transmitted 1o the International Bureau in compliance with Rule 17.1(s) o1 (b).

2. This updates and replaces sny previously lssued notification concerning submission or tranamlital of priorhy documents.

3. An ssterlsk(®) appearing naxt to s date of recelpt. In the right-hand column, denotes a priority document submitted
or transmittad to the international Buresu but not in compllance with Rule 17.1[s} ot (b} In such & case, the sttention
of the applicant ks directed to Rule 17.1{c) which provides that no designated Office may disregard the priority claim
concerned befare giving the applicant an opportunity, upon sntry into the national phass, to furnish the priotily documaent

4. The letters "NR" appearing in the right-hend column denote a priority document which was not recsived hy tha International
Bursau or which the applicant did not request the receiving Offlce to prepare and tranemit to the International Bursau,
as pravided by Rule 17.1(s) or (b), respectively. In auch a case. the sttention of the applicant ks directed to Rule 17.1{c} which
provides that no designated Office may disregard tha priority claim concarned before giving the applicant an opportunity.
upon entry Into tha national phase, to furnish the priority document within a time limit which is reasonabla under the

clrcumstances.
PCT rapaiving Qff { oriorite.d |
02 Nove 2001 {02.11.01) 10/003,641 us 28 Nove 2002 (28.11.02)
The Internationsl Bureau of WIPO Authortxed offioer
34, chomin des Colombettss S. Mandaliaz
1211 Geneova 20, Switrerland
Facaimile No. (41-22) 338-8000 Telaphone No. (41-22) 338 5881
Form PCTAB/304 {July 1888) 005419793
e, . - - e,

R —————— - &
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PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
INFORMATION CONCERNING ELECTED
BITTMAN, Mitchell, D.
QOFFICES NOTIFIED OF THEIR ELECTION Sequa Corporation
3 Univarsity Plaza
(PCT Rule 61.3) Hacksnsack, NJ 07601
United Statas of America
Dute of malling (day/monthiyear) -
18 June 2003 {18.08.03)
Applicant’s or agant’s fils referance
RM-107(PCT) IMPORTANT INFORMATION
Intemations! spplication Na. Intarnational fling date (day/month/yesr} | Priority date [day/monthiyear)
PCT/US02/34895 31 Octaber 2002 (31.10.02) 02 November 2001 (02.11.01)
Appllcant

SEQUA CAN MACHINERY INC.

1. The applicant ia hereby Informed that the International Bureau has, according to Articia 31({7), notified each of tha lollowing
Offiows of Its election:

EP :AT,BE,BG,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 Officas have walved the requiremant for the notificstion of their slection; the notlfication will be sent to them
by the Intsrnational Bureau only upon their request:
AP :GH,GM,KE,LS,MW,MZ SD,SL,SZ,TZ,UG,ZM,ZW
EA :AM,AZ BY,KG,KZ MD,RU,TJ, TM
OA :BF,BJ,CF.CG,CI,.CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG
National :AE,AG,ALAM,AT,AZ,BA BB BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZ,EC,EE,
ES,FI,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,M2Z,NZ,OM,PH,PT,SD,SE,SG,SI,SL,TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,VN,YU,
ZAZMZW

3. The applicant is reminded that ha must entar the "national phase” before the sxpiration of 30 months froun the priority date
before each of tha Offices listed above. This must be done by paying the national fee{s) and furnishing . if presaribad, a
translation of the Internationsl lrplltlan {Article 38{1){a]). 83 wall as, where applicable, by furnishing a transistion of any
annexes of the intemational preliminary sxsmination report (Articke 38(3)(b) and Ruls 74.1).

Eome offlces have fixed time limits expiring latsr than the sbhove-mentloned time limit. For detalled information about the
lorpllublo time limits and the acts to be performed upon entry into the national phase before u particular Office, see Volume H
the PCT Applicant's Gulde.

The entry into the European regional phase ls postponad until 31 months from the priority date {or all States designated for
the purposes of obtsining a Europesn patent.

The | fonal B u of WIPO Authorized officer:
34, chamin des Colombettes David MALEK
1211 Genava 20. Switrariand
FaosImile No. (41-22) 338-70-80 Talaphone No. {41-22) 338 BB88
Form PCTAB/332 {September 1897) 6897073

= et Y LN e,



PCT

For receiving Office use anly

International Application Na.

REQUEST

Intemationa! Filing Dete

The undersigned requests that the present
international application be processed
sccording 1o the Patent Cooperntion Treaty.

Name of receiving Office and “PCT lnternational Application™

O osred) (12 s mascioaoy AM-107(PCT)

BoxNo.1 TITLE OF INVENTION

intemnally Cooled Punch

BoxNo.ll  APPLICANT [} Tis person is also invenor

Name and address: (Famijy aarme followed by mowe; Jor aleged entity, full official deignatian. | Te No.
tnhqﬁ-:nn-ﬁmmﬂ?uiq : *nmﬂmf“ 1-(2 .1) 933-1200

Sequa Can Machinery, Inc. ‘ecsimilo No.

401 Central Avenus (201_) 438-7801

East Rutherford, NJ 07073 Teleprinter No.

us

Applicants registration Na. with the Offlce

_slajnse (that i, couniry) of nationality; sl?:sgauumm) of residence:

Bt DRt CatEnewat [y o iaicri
Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Fowily aane foifowed by nome; for o lagal entity, full afficial dusignation. | .. person is:

zud-q-:ﬁ hﬁﬁ%?ﬁﬂ?ﬂﬁiﬂi&wnwwhﬂ [ sevticant oaty

BLUE, RODNEY

17421 Hillgate Lane [C] sppticant and inventor
Huntington Beach, CA 92649 [X] invemor en ’(z% mr

Applicant's registration No, with the Office

Stale (that &, cownry) of nationality: Stete (that is, country) of residence:
us us
e arnte [ fhdatenast [ ol ool S oot [ SrliciSuges (7] e Sy et i

[ Further appticants andar (further) inventors are indicated on a continuation sheet.

BoxNe. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

e e B (1o

Name and address: ga;-hm mﬂmrmmﬁﬁd?mﬂmm 1(':2|. i 3%_1122

BITTMAN, MITCHELL D. e

SEQUA CORPORATION 501) 488-2014

3 UNIVERSITY PLAZA T( .) 4?,‘

HACKENSACK, NJ 07601 eleprinter No.

us Agent’aregistrutian No. with the Office
27517

Address for correspondence: Mark this check-box where no Tﬁ ar common representative is/has been appointed and the
D space ehove is used insicad 1o indicate 8 specinl nddress 1o which comespondence should be senL

Form PCT/RO/101 (first sheet) (March 2001; reprint July 2002)

See Notex to the reguest form
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Box No.V DESIGNATION OF STATES Mark the applicable check-baxes below; at least one musi be marked.

The fallowing designations sre hereby made under Rule 4.9(s):
Reglonal Patent

K AP ARIPO Patent: GH Ghans, GM Gambin, KE Kenys, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan,
SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzanis, UG Uganda, ZM Zambia, ZW Zimbabwe, and any other
State which is a Contracting State of the Hasure Protocol and of the PCT (jf other kind of proleciion or ireaimint desired,
specifyondottedling) . .. ... .. . i it i i i et i e e et taar s

B EA EurssianPatent: AM Armenis, AZ Azerbaijan, BY Belarus, XG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other Siate which is a Contracting Staie of the Eurasian
Patent Convention and of the PCT

B er European Fatent: AT Austrin, BE Belgium, BG Bulgaris, CH & LI Switzeriand and Licchtenstein, CY Cyprus, CZ Czech
Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, F1 Finland, FR France, GB United Kingdom, GR Greece,
IE Iretand, IT kaly, LU Luxembouarg, MC Manaco, NL Netherlands, PT Portugal, SE Sweden, SK Slovakis, TR Twkey, and
any other State which is a Contracting State of the Evropean Patent Convention and of the PCT

B OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Contral African Republic, CG Congo, CI Céie d'Ivoire, CM Cameroon,
GA Gabon, GN Guinea, GQ Equatorial Guinea, GW Guinea-Bigsau, ML Mali, MR Muuritania, NE Niger, SN Sencgal,
TD Chad, TG Togo, and any other Stata which is & member State af OAPI and s Contracting State of the PCT (i ather bind

of protection or treatmend desired, speclfyondoited ling) . . ......... ..ot il i e iee i e e
National Patent (if ocher kind of proecrion or trectwant desired, specify on dotied line):
K AE United Arsb Emiruies ... .. ...... B GM Gambis B NZ NewZeatand ................
M AG Antigus and Barbuda B HR Croatis .........evvvuniennn. B OM Omen
AL Albenis. .....coooviinvnineenss WHUHmEAY ..o BB Pl Philippines..................
[ N W ID indoncsia BrL roland......................
BAT Aumrin......covviiiiinnens [ J T £ WeT Portugal........covvnennnns
B AV Austmlia.......ccennnnnnne RIIN Indis..ooooooeeeeeennnnee K RO Romania
B AZ Azerbaiien......oooouiiannn IS Iceland B RU Ruasian Federation . . . ........
J BA Bomin and Herzegovina. ........ [ T
K BB Barbados MKEKewn.........cevenvnannnns I Sp Sudan
K BG Bulgaria............cennunn. B KCKyrgyzstan.........coveene.. K sE Swedon
B BRBramit...........cooonienn B KP Democratic Paople’s Republic ] SG Singspore
KBYBelarws.....ccoennennnnn... of KOres .....oovvennennn. Bst Sovenin.......... .........
KBZBelizo.........cccceennnnnnnnn B KR Republic of Korea .............. B SK Slovakia....... i
Rl CA Canada D KZ Kazskhstan . ................. B SL Siemaleonc.................
Rl CH & LI Switzeriand and Liechienstzin [l LC Saint Lucla B T3 Tejikistan................. ..
RONChing.........cccvievvnnnns 08 LX Sr Lanka B T™ Tukmenistan ....... .........
H cO Calombia B LR Liberia B TN Tunisia
B CRComaRica.......cccvuunneen LS Lewto......coceevnannnen. B TR Tukkey.............ooeel s
BCUCHE........cvveneienannnns B8 LT Lithusnia TT Trinided and Tohago ..........
B CZ Cxxch Republic............... B LU Limembowrg ™ ieeiiieeeeeeiiieeenes
[T % LV Lavia W TZ United Republic of Tanzanis
EBDKDenmark............ceveenes W MAMoroceo ... B VA Uknsie ...... ............
8 DM Dominica 8 MD Republic of Moldova .. . ...... BuGuUpanda ........ovvvvennen.
BIDZAgea........ciiiiiiiiiiiit e O us Unitcd States of America. . ., ..
WECEmmdor..........ccoevennnnn BWOMGMadagasear. ........covivies i
EE EStOnid......ocoveinereennn. 0 MK The former Yugosiav Republicof Bl UZ Uszbekistan.................
SHES Spain ..oovviiiiiiaaiiieans Macedonis .. ....cvinnnniannns W VYN ViaeNem.......... .......
B Finland.........o0eenunnenns B MN Mongnlia B YU Yugostavie .....  .......
# GB United Kingdom BOMWMalawi . ......ccvnneennns @ ZA South Afica.. .............
R GD Grensda M MXMexioo......c.euvnennenens B ZM Zambia
B GE Georgia. .. ..ovvvernrannnnns B MZ Mozambique . .. .veeeinnnnn.. W 2w Zimbabwe... . .......
e e B NO Norway
Check-baxes below reserved {or designating Siates which have become party Lo the PCT aller issuance of this shet
o U | P [ R
o Ot eas [

Precantionary Desiguation Statement: In addition to the designations made abave, the applicant also makes under Rule 4.9(b) all
other designations which would be permitted under the PCT excopl any designation(s) indicated in the Supplemental Hox as being
excluded from the scope of this statement. The applicant declancs that those additional designations are subject to confirmation end that
any designation which is nat canfirmed before the expiration of |3 months fram the priority date is to be regarded as withdrawn by the

applicant st the expiration of that time Vimit. (Confirmation (inchading faes) mumt reach the receiving Office within the 1 5-month time limit)

Form PCT/RO/101 (second sheet) (July 2002) Ses Nolas 10 the request form
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SheetNo. ...3...
Box No. V1 PRIORITY CLAIM
The priority of the following earlier application(s} is hereby claimed:
Filing duis Number Where earlier application is:
of earlicr application of carlier application Tational sonlication: —— R
' io ication:* | inlernati application:
(dey/monih/year) w:u_grr or Member oty Ofice receiving spfline
I‘Ee‘“mmber 2001 | 10/003.641 us
(02.11.01)
item (2)
ltem (3)
item (4)
item (5)

[[] Further pricrity claims are indicated in the Supplemental Box.

‘The receiving Office is requasted to prepare and transmit to the Internazional Bureau a certified copy of the earlier epplication(s) fonly
{f the scriler application was filed with the Office which for the purposes of thix interrational application ly the receiving Officr) identified

shave as;

Ouiem @ iem® O tem@ O ienm O wem@ O ame O ) n

* Where the earlier opplication is an ARIPO Indicate at least Parls Canve he Prouction
méﬁ-mﬁdﬁw Mmﬂpmﬂqﬂmnmﬁmzrmmm..f

Sox No. VII  INTERNATIONAL SEARCHING AUTHORITY

Cloln of Internatianal SIII'!MII' Alll_t';.loﬂly gs:-) {ifi m'z m mmmmammm competent fo carry out the

Request (o use results of earller genrch; reference to that search { an earller search hax been corricd out by or requested from the
International Searching Authority):

Date (dayimoniivyear) Counlry far regional Offtce)

02 Novembar 2001 (02.11.01) us

Number
10/003,841

Box No. VIII DECLARATIONS

The following declarations are contained in Boxey Nos. VIII (i) to (v) (mark th applicabls Number of
check-baxer balow and indicate in the right cobumx the number of each type of declarotion): declartions
] BoxNo. Vil (i} Declaration es 1o the identily of the invenior
[J BoxNe. VI (i) Decturation as to the applicant’s entitiement, as o the inlemativnal filing
date, to spply for and be granted s patent
[] Box No. VI (iii) Declarution s to the epplicant’s entitlement, us at the intemationa filing
date, 0 claim the priarity of the earlier spplication
D Box No. VI {iv) Declaration of inventorship (only for the purposes of the designation of the
United States of America)
[0 BoxNo. VI (v) Declaration e to non-peejodicls] disclosures or exceptions to lack of navelty
Form PCT/RO/101 (third sheet) (July 2002) See Notes to the request form
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Box No.1X CHECK LIST; LANGUAGE OF FILING

This international application coantalas:
(n) the following number of

sheets In paper form:

request (inclhodi
declartion sheets MS 3 | 2.[Q original scpamte powes of aitomey
hﬁnﬁmr“('ml:.d'“';l : g | 3. O original geneml power of attomey
claims . 2 4. ] copy of gonemal power of atturncy; refcrence number,
1 T

deawings : 4 { 5 [0 matement explaining lack of signature
Sub-total mumber ofsheets : 18 [ & [1 [Eo0 cocmen(n) Bendfiedn Box o, Viws ..
ucnl'ptio:;m:;m 7.0 translation of intermational application into

wheets if filed in H:‘; (omguogs): ... ..ccceiiemiineiiaiaa e ettt n i ainas ]

or nol 8. scparate indications concerning slied microarganism
by cywhbu D e biclogical maerial © Tt ™ :
' - =l % uence listing in computer readable form (indicate al
Total aumber of sheets  : 18 O ﬁ aumber of carrien &fhm. CD-ROM, (CD Ror ol?e?)s!
(b) sequence listin, () [ copy submitted for the purposes of intemnational search

mpﬂlerl rut'.ﬁ: of description filed in

() OJ anly (under Section 801(a)(i))

(i} O in addition to being flled tn
form (under Section B0 (a)(1i)

ape and nnnhe; .:ﬂmn" dlﬁﬂh.

Tu:l;(u;m application is lm-p::;:’ by the fnllumn; Nl!.l_mh:r
right ’cnlw the m each ijem). ol Hiem
1. [l fee calculation sheet

part is contained dﬂmﬂd
mﬁmh : under item S(1), bn e Py o oafias with he soqueacs lining part
e 10. [ Other (4Peeii: <. v .eeeenane e, :

under Rule 13fer only (and not as part of the
intermatianal application) :
where chack-box is marked in
@o (% additional mﬂﬂgﬂﬂ:ﬂ? where nppllug
the copy for tha purposes of international search under
Kuls 132er :
iy O bIFh: with relevant satement ns to the identity

Figure of the drawings which

Language of fillag of the
should accompany the abstract: Fig. 1 intemnational applicatiom: English

BoxNp.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nest o cach signature, indlicese the nome of the person signing and she coparsty s which the persen signs fif such coparity ir not obviows from reading e requert)

Sequ ery. |

pae___ 30 Jro fOx

Mitchell D. Bltiman, Assistant Secretary

1 Iheol‘n:mlnu:pmfﬂlepurpmud
iniemational application;

For receiving Office use only

3, Corrected dute of actual receipt due to Iater but
umely received papers or drawings eumpleun;
he purporicd inlemational application

4. Dute of timely receipt of the required
muﬂr Article 11(2):

5. lmemationsl Searching Autho 6. Transminal of h del
Gfmormnmmnﬂm ISA/ D urail duﬁou?;u:nw ayed
For International Bureau use only
Daie of receipt of the record
by the Inamationsl Durcaw:
Form PCT/RO/101 (Iast sheet) (March 2001; reprint July 2002) See Noles io the request form
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This shaet is not part of and does not cuunt as a sheet of the international application,

PCT

For recsiving Office use only =————————
FEE CALCULATION SHEET . o
Aunex to the Request Imermational Application No.
Applicant's or agent’s
file refarence RM-107(PCT) Dais samp of the receiving Oftlce

Applicant
SEQUA CAN MACHINERY, INC.

CALCULATION OF PRESCRIBED FEES

2.SEARCHFEE . . . . . . . ¢ &t it ot m et v s e n e e
Inzmational search 10 be carried out by Us

3. INTERNATIONAL FEE
Bagle Fee

Where item (b) of Boxt No. IX spplies, enter Sab-total number of sheety
Where item (b) of Box No. [X docs not apply, enier Tatal number of sheets

e e e e i e 1o S, o e o

e h

W

! 450.00 [3]

The international application contming __ 91 designations.

number of designation feey amount of designation fec
payeble (warimium )

Addamountsentered st Band Dandentestotatatl . ., . . ., . ..
{Applicants ceriain Siaiex are entitled 1o a reduction of 75%€ of the

x - &2
number of sheets fee per shect
dﬂ'ﬁ:ﬂ“mu i list f deseripti JI
hﬁhd in mm;:n:n ruﬁlnlgle ﬁ::!ﬁm S_elgn’onp.?o&%si). 3‘ o
both in that form and on paper, under Section 801(s)Xii)):
400 x -L Iﬂ
fee per sheet
Add emounts cutered st bl, b2 and b3 and enicr total B . . . . L 407.00 [B]
Designation Fees

5 x 88 - 44000 [D] ||

nigrnat ' I applicantsare) soextitied, the
:obcmm mlmtg' mﬁwm#aﬁwm total

4. FEE FOR PRIORITY DOCUMENT (W agplicable) . . . . . . . . .. l 15.00 [F]

S. TOTALFEESPAYABLE . . . . . . . . s . oo oo s v nn .. 1552.00 |
Add amounts entered at T, S, | and P, and enter total in the TOTAL box TOTAL

] The designation fees arc not puid at this time.

MODE OF PAYMENT

O ::::Ilwu: fiee Botow) O postal money order [} cash [ coupons

B cheque O bank draft [ revence stamps 3 other apecipy:

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{This mods of payment may not be avatlable at ali recaiving Offices)

] Authorization w0 cherge the total fees indicated ebove.

Receiving Ofice: ®0/_US ]
Deposit Account No.:__19/4970

Dae: AI.LL’OQ

DA (Mhischech-box may bemarked only if the condiiions for deposi accounts
¥ ol i et
e e mv%m e oal fo mioated Soavs Name: _Bittman. . _
] Authorization to charge the fee for priority document. Signature:
Form BCT/RO/101 {Annex) (lanuary 2002; reprint July 2002) See Notas to the for calculation sheet
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AT SPERTAUETRI ¥ COEACI0 ™ Moy
T Ridicacion 1 429540 (N0SORGS Follows 18 Lf °
1 mﬁm: 0-3-2 16 9 4 }1]
;. _.Iun";lmwm Al1 PRESENTAC thA}C
I' h ! i B ] ¢ 1:
" REQUISITOS NECESARIOS PARA PRESENTACIONY AGILIZACION D ’
TRAMITE ; v oo

1 f

-

Usuaric RaDICADDR '

}
o ’
E’ATENTE DE INVENCION / MODELO DZ UTILIDAD | { ) { % ol
"
#  Indicacion de que se oliclla la concesion de ma patente 7 {) ( / ;i
Dalos de kientificaclén del sollcitante o de (a persona que se presentalasolicliud. (). ; { / {
{ /
{

Descripeipn de ja invencion ()
Y Dibuyg 19 1lo sar ¢slos peitinentes () ‘
Comprobanle de Pago dn las lasgsestabiecidas. | '
¥
S .
COMILETA { INCOMPLETA (') { }
QISFNO INDUSTRIAL  { ) ! .
g Indic acion de que sv solicita el registro de Disefto Industrial { ) ()
4+ Dalos de identificacion del solicitanie o de la persona que presenta 1 ) { )
§ la solicitud
- JI Repreeeniacldn grafica o fotogiafica del Disefio Industrial o muestradel ~ |
,, Matertal que Incorpora el disefio { ) A I
.:" Comprobante de pago de las {asas establecidas ( ) { ) jl ‘
A
{ COMPLETA [ ) INCOMPLETA () () A
) !
SQUEMA DE TRAZADO () ; &
(!
1 Indicacion de que solicita el regisiro de un Esquema de frazado { ) () o ot
El Datos de Identlﬂcaclpn dei solcltante o de la persona que presenta \
', La solicitud () () »
§ Represeptacién gialica del esquema de trazado { ) () 4
¥ Comprobanie de pago de las tasas establecidas () { ) o
” i
' COMPLETA () INCOMPLETA () () ,i‘, -
+) -;r v !
) P
Firma Responsable ' §'1
/
It
! % 7
{ l i l ﬂ,? ’if 'b
1
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Industria y Comerdo \,L(o

SUPERINTENDENCI

2020
Bogota, D.C.,
Doctor: Oficlo N°
DILIA MARIA RODRIGUEZ D'ALEMAN {1 21 3
Apoderado
ASUNTO: Radicacion N° 04-39940
Solicitud intemacional PCTAUS02/34895
Fecha inicio fase nacional (02/06/2004
Trémite 011
Evento an
Actuacion 430
Folios 001

Como reauliado del examen de forma, realizado con fundamento el e articulo 38 de la Decisiin 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),

mgla51HsddRadaMy0iwluUmadehSupuhthdalMmeu&,ubmnm

0 La sofichud no contiene la copia del documento en que consia la cesidn del derecho a la patente del
inventor al solictante o a su causants. (Art. 26-k) Decisién 486).

D La solicitud no contiene el poder debidaments otorgado, con al lleno de los requisitos exigidos por los
articulos 63 y subsigulentes del Cddigo de Procedimiento Civil, Adicionaiments, deberd presentar el
documento que acredita la existencia y representacin legal de la sociedad solicitante, cuando ésta fuere
persona jurfdica.

1]

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, sa le requiere para que dentro del
témmino de dos meses siguientes a la facha de nolificacidn dal presente oficio, complete los requisitos
anteriomnents snunciados. En caso de no dar cumplimiento al prasente requerimiento, la solickud se
considerard abandonada y perderd su prelacion.

Notifiquese el prasents oficio conforme a lo dispuesto en el numeral 5.2, iteral e), del capftulo quinto del
tiulo primero de la Circular Unica N° 10 de 2001.

B anterior requerimiento fue notificado por f§acidn en ista de fecha,

A

?if-tmm 1'6(



