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TAKEOUT DEVICE AND METHOD FOR TRANFERRING GLASS CONTAINERS

FIELD QF THE INVENTION

This invention relates to a method of, and an apparatus for,
transferring, in unison, a plurality of like articles from a first locationto a
second location. More particularly, this invention relates to a method and
apparatus of the foregoing character for transferring a plurality of like, freshly-
formed glass containers from opened molds of a glass container forming
machine of the L.S. type to a deadplate of the machine for cooling of the
containers.

BACKGROUND OF THE INVENTION

As it is explainad, for example, in commonly-assigned U.S. Patents
6,076,654 (Leidy) and 6,241,448 B1 (Nicholas), the disclosure of each of
which is incorporated by reference herein, or as is otherwise known, most
glass containers are manufactured by a machine type known as an individual
section (1.S.) machine. Containers are manufactured by an 1.S. machine at
one or another of a multitude of machine sections, typically, 6, 8, 10, or even
12 sections, and typically 2 or 3 or 4 containers simultaneously at each section
depending on container size and desired production rates. As a final step in
the manufacture of containers on an 1.S. machine, blown containers are
transferred, in unison, from opened blow molds of the machine section in
which they were formed io a nearby deadplate of the machine to permit the
blown containers to partly cool before the containers are transferred to a
removal conveyor for further processing.

Containers are transferrad from an 1.S. machine section biow moid
station to a deadplate by a takeout mechanism that employs a multitude of
individual takeout tongs. The {akeout tongs for each 1.S. machine section are
suspended from a head that is suspended from an oscillating amm, one such
tong for each container to be transferred from the machine section. After

5
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grasping of the containers by the takeout tongs, the arm of the takeout
mechanism from which the containers are suspender is tumed by

approximately 180°, while the containers remain suspended from the tongs, to .
position the containers over the |.S. machine deadplate. The takeout heads
then release the containers to remain on the deadplate, and the arm of the )

mechanism is then reverted by 180° to begin a repeat of its operating cycle
when the next sat of glass containers manufactured at the machine section is
ready to be transferred,

Heretofore, oscillating motion of the takeout mechanism head-carrying
am was powered by a fluid prime mover, usually a pneumatic cylinder, that
was used to impart reciprocating motion to a toothed rack. The rack engaged
a rotatable gear attached to the takeout mechanism so that reciprocating
meotion of the rack as a result of extension ar retraction of the pneumatic
cylinder resulted in oscillating motion of the gear and the arm to which it was
sacured. A parallel linkage connection between the arm and the takeout
heads carried by it was employed to maintain the heads suspended from the
amm in vertical paositions at all arcuate positions of the arm, as is explained, for
example, in U.S. Patent No. 5, 271,757 (Houben et al.). Typically, the
pneumatic cylinder for such a takeout mechanism was positioned within the
frame of the 1.8. machine where access for maintenance and adjustment is
difficult,

The use of pneumaetic cylinders to power operation of a glass container
takeout mechanism involves certain problems, certain of which are inherent in
the use of pneumatic cylinders for a wide variety of motions, and certain of
which are specific to the transfer of freshly-formed glass containers. To begin
with, pneumatic prime movers tend to be noisy and their use in a relatively
confined space requires close attention to regulatory noise standards.

Further, freshly-formed glass containers are still somewhat hot, and are,
therefore, soft and subject to dimensional distortion if transferred other than by
gentle, low inertia motions, which are difficult to achieve with a pneumatic- N
powerad mechanism unless the mechanism is operated slowly, with gentie
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starting and stopping actions. This characteristic limits the abtainable cycle

times to times that may unduly limit the productive capacity of an 1.S. forming
machine.

SUMMARY OF THE INVENTION

To overcome the aforesaid and other problems associated with the use
of a fluid powerad motor to actuate motion of a takeout amm at a section of an
1.S. glass container forming machine, there is provided a takeout amm that is
powered by a reversible electric motor, preferably a linearly-acting a.c. servo
motor that is preferably positioned above the main frame of the |.S. machine
for ready access for maintenance and adjustments. Such a motor may be
precisely controlled for proper starting and stopping motions to avoid the
imposition of excessively large inertia forces on the freshly-formed glass
containers that are being transferred, and without unduly lengthening the
container transfer cycle time. The reversible motor of the present invention is
preferably mounted at the top of a non-extensible or extensible vertical post.
In that regard, an extensible vertical post permits the elevation of the
container-grasping heads above the forming machine molds and the
deadplate to be adjusted to accommodate the processing of containers of
various heights. This function may also be achieved with a non-extensible
support post by the use of shims of different thicknesses to change the
spacing between the tong-supporting heads and the takeout arm from which
they are suspended.

Accordingly, it is an object of the present invention to provide an
improved method of and apparatus for transferring one or more articles from a
first location to a second location. More particularly, it is an object of the
present invention to provide a method and apparatus of the foregoing
character for transferring one or more freshly-formed glass containers from
forming molds of a glass container forming machine to a deadplate of the
machine without imposing excessive inertial forces thereon and without unduly
delaying the transfer time.
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For a further understanding of the present invention and the objects
thereof, attention is directed to the drawing and the following brief description
thereof, to the detailed description of the invention and to the appended
claims.

IN THE DRAWING
Fig. 1 is a perspective view of a takeout device according to the
preferred embodiment of the present invention, in combination with other
elements of a glass container forming machine with which it is to be operated;

Fig. 2 is an elevation view, at an enlarged scale and with a portion
removed, of a portion of the takeout device of Fig. 1;

Fig. 3 is a sectional view, at a further enlarged scale, taken on line 3-3
of Fig. 2; and

Fig. 4 is a fragmentary elevation view, at an enlarged scale relative to
that of Fig. 1, of a portion of the portion of the takeout device that is shown in
Fig. 2 from an opposite direction to the direction shown in Fig. 2.

DETAILED DESCRIPTION OF THE INVENTION

A takeout device according to the preferred embodiment of the
present invention is generally identified by reference numeral 10 in Fig. 1.
The takeout device 10 includes an arm 12 from which a head 14 is pivotably
suspended. The head 14 has one or more container engaging tongs 16,
shown as 3 container engaging tongs, suspended therefrom, 3 such tongs
being the appropriate number for use in connection with an 1.8. glass
container forming machine that is operated by the triple gob process. In that
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regard, each such tong 16 may be constructed as shown in U.S. Patent
6,241,448 B1 (Nicholas), or in any other known matter. In any case, the
tongs 16 are used to grasp containers in a blow mold 18 of an L.S. glass
container forming machine, and for then transferring the containers C in
unison to a deadplate 20 of the forming machine. As is known, the
containers C on the deadplate 20, after partial cooling, are swept to a
takeout conveyor 22 for further processing by an oscillatable sweepout
device S, which may, for example, operate according to the teachings of
commonly-assigned patent 5,904,745 (Nafziger et al.), the disclosure of
which is incorporated by reference herein, or by the teachings of a patent
application ta be filed in the name of D. Wayne Leidy et al. (Attorney Docket
No. 17615). In any case, the arm 12 periodically oscillates between the
position shown in solid line in Fig. 1, in alignment with the containers C as
they are ready to be released from the blow mold 18, to the dotted line
position where the containers C are positioned over the deadplate 20, as wili
be hereinafter described more fully.

The takeout device 10 also has a vertically extending housing 24 in
which a rod 26 is able to reciprocate, the rod 26 having a toothed rack 28
suspended therefrom, as is shown more clearly in Figs. 2and 3. The
housing 24 is the housing of a reversible, linearly-acting and vertically-
extending electrical servo motor, which imparts reciprocating motion to the
rod 26 and the rack 28. The housing/motor 24 is supported on a post 30,
which may be extensible to permit vertical adjustment of the rest positions of
the head 14, or such function can be obtained with a non-extensible post by
the use of shims (not shown) to adjust the spacing of the head 14 below the
amm 12. In that regard, it is to be noted that the housing/motor 24 is
positioned well above the blow mold 18 and the deadplate 20 for easy access
for maintenance and adjustment.

Reciprocation of the rack 28 is effactive to oscillate a gear 34 about an
axis A, to thereby cause oscillation of the am 12 about the axis A. In that
regard, the arm 12 has a parallel motion connection between the axis Aand e

s
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pivot axis B from which the head 14 is suspended, for example, as taught by
commonly-assigned U.S. patent 4,494,973 (Perry), to ensure that the central
axes of the tongs 16 and the containers C that are carried thereby remain
vertically oriented during the motion of the arm 12 from the solid line position
in Fig. 1 to its broken line position. Further, the axis A is a longitudinal central
axis of an oscillating shaft 36 (Figs. 2 and 3), which is pivotably mountedin a
housing 32. A gear 34 is fixed for oscillation with the shaft 36, the shaft 36
having an irregular outer surface and the gear 34 having a complementary
imegular inner surface to ensure that the gear 34 and the shaft 36 will oscillate
together but not relatively to one another.

To minimize backlash between the rack 28 and the gear 34, and to
continuously compensate for any wear occurring in either of them, the rack 28
is continuously resiliently urged against the gear 34 by a compression spring
in a housing 38 that acts against a link 40, which is pivoted on each of its
ends, the rack 28 being reciprocable relative to the link 40. The link 40, in
tumn, acts against an end of a lever arm 42'that pivots about a pivot pin 44. A
nose portion 50 at an opposed end of the lever arm 42, which is generally C-
shaped in cross-section, as shown in Fig. 3, surrounds the rack 28 to
continuously permit the rack 28 to reciprocate with respect to the lever arm
34. The lever arm 42 is also provided with a rotatable follower 46 at a
location diametrically opposed to the axis A of the gear 34, and the roller 46
rollingly rides against a flange 48 of the rack 28 on the side that is opposed to
its toothed side, to thereby permit controlled, low friction contact between the
rack 28 and the gear 34 throughout the reciprocation of the rack 28.

To ensure that the head 14 remains level at all times, the
circumferential position of the shaft 36, and thereby the circumferential
position of the gear 34, is adjustable by means of an adjustment screw 52
(Fig. 4). The screw 54 is threadably received in a nut 54, and Is pivotably
attached to an arm 56 at an axis C. The arm 56 is releasably secured to the
housing 32 by a fastener 58, which passes through an acurate slot 68 in the
arm 56. The arm 56 has an opening that engages the portion of the shatft 36,
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and when the fastener 58 is released, the arm 56 may be arcurately moved to
thereby arcurately reposition the shaft 36 and the gear 34. Of courss,
adjustment of the circular positions of the shaft 36 and the gear 34 is done
with the rack 28 disengaged from the gear 36.

To accurately track the position of the rod 26 within the housing/motor
24, aresolver 60 is attached to an upper end of the housing/motor 24.
Further, an electrical supply fitment 62 for the housing/motor 24 is secured
thereto, at an elevation below that of the resolver 60. Electrical cables for the
resolver 80 and the fitment 62 pass thru the interior of a C-shaped bracket 64
(Fig. 4) that is secured to the housing 32, a shield 66 being secured to the
bracket 64 on a side opposed to that on which the adjustment screw 52 is
positioned.

Although the best mode contemplated by the inventors for carrying out
the invention as of the filing date herein as been shown and described herein,
it will be apparent to those skilled in the art that suitable modifications,
variations, and equivalents may be made without departing from the scope of
the invention, such scope being limited only by the terms of the following
claims and legal equivalents thereof.
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CLAIM
We claim:

1. Apparatus for transferring a spaced-apart plurality of like articles
from a first location to a second location, said apparatus comprising:

an oscillatable arm, said arm being oscillatable through an arc
of substantially 180° between a first location and a second location;

a spaced-plurality of tong assemblies carried by the oscillatable
arm and oscillatable therewith, each of the tong assemblies being adapted to
grasp an article at the first location, to transfer the article to the second
location without changing the axial orientation of the article and to release the
article at the second location;

a linearly extending rack, said rack having & toothed side and
an opposed side and being reciprocable along an axis;

an externally-toothed, oscillatable gear, said oscillatable gear
being oscillatable about an axis, being drivingly engaged by said rack, and
oscillatingty driving said arm; and

a single reversible electrical motor for powering the
reciprocation of the rack.

2. Apparatus according to claim 1 wherein said single reversible
electrical motor is a linearly-acting, reversible a.c. servo motor.

3. Apparatus according to claim 2 wherein:
said reversible electrical motor is positioned above the first
location and the second location.

4, Apparatus according to claim 1 and further comprising:
means for resiliently biasing said rack into engagement with
said oscillatable gear. '
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5. Apparatus according to claim 4 wherein said means for
resiliently biasing comprises:

a double-ended link;

resilient biasing means acting on an end of said [ink;

a double-ended arm, an end of said arm being pivotably
attached to an opposed end of said link, said arm being mounted for pivoting
motion about an axis between its ends, an opposed end of said arm having a
roller in engagement with said opposed side of said rack.

6. Apparatus according to claim 1 and further comprising:
means for adjustably positioning said tong assemblies relative
to one another to maintain said tong assemblies in a horizontal plane.

7. Apparatus for transferring a spaced-apart array of freshly-
formed giass containers from open molds of a glass container forming
machine to an external location, said apparatus comprising:

an oscillatable arm, said arm being oscillatable through an arc
of substantially 180° between a first location above the glass containers in the
open molds and‘a second location above the external location;

a spaced-plurality of tong assemblies carried by the oscillatable
arm and oscillatable therewith, each of the tong assemblies being adapted to
grasp a container at the first location, to transfer the container to the second
location and to release the container at the second location;

a linearly extending rack, said rack having a toothed side and
an opposed side and being reciprocabie;

an externally-toothed oscillatable gear, said oscillatable gear
being oscillatable about an axis being drivingly engaged by said rack, and
oscillatingly driving said amm; and

a single reversible electricel motor for powering the
reciprocation of the rack.

/ B
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8. An apparatus according to claim 7 wherein, said reversible
electrical motor is a linearly-acting reversible a.c. servo motor.

9. An apparatus according to claim 8 wherein said reversible
elecfrical motor is positioned above the first location and the second location.

10. Apparatus according to claim 7 and further comprising:
means for resiliently biasing said rack into engagement with
said oscillatable gear.

11. Apparatus according to claim 10 wherein said means for
resiliently biasing comprises:

a double-ended linig

resilient biasing means acting on an end of said link;

a double-ended arm, an end of said arm being pivotably
aftached to an opposed end of said link, said arm being mounted for pivoting
motion about an axis between its ends, an opposed end of said am having a
roller in engagement with said opposed side of said rack.

12. Apparatus according to claim 7 and further comprising:
means for adjustably positioning said tong assaemblies relative
to one another to maintain said tong assemblies in a horizontal plane.

13. The method of simultaneously transferring a plurality of articles
from a first location to a second location, the method comprising:
providing an oscillatable arm;
providing a plurality of article-engaging tongs camried by the
oscillatable arm;
providing an oscillatable gear operatively associated with the
oscillatable arm;
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providing a reciprocable rack in driving engagement with the
oscillatable gear; and
raversibly slectrically powering reciprocation of the rack.

14. The method according to claim 13 wherein:
the articles to be transferred are freshly-formed glass
containers, the first location is a location at open molds of a glass container
forming machine, and the second location is a deadplate of the glass
containing forming machine.

15. The method according to claim 17 wherein:
the reciprocation of the rack is reversibly electrically powered
from a location that is at an elevation above the first location and above the
second location. *

16. The method according to claim 13 and further comprising:
resiliently biasing the rack into engagement with the oscillatable
gear.,
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los envases. La oadliacién del brazo se produce
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DISPOSITIVO DE EXTRACCION Y METODO PARA
TRASLADAR ENVASES DE VIDRIO

CAMPO DE LA INVENCION

Esta invencién se reficre a un método de, y a un aparato para,
trasladar, simultdneamente, una pluralidad de articulos similares de una
primera posicion a una segunda posicién. Mis particularmente, esta
invencién concierne a un método y aparato del caricter precedente para
trasladar una pluralidad de envases similares de vidrio, recién moldeados, de
moldes abiertos de una méquina de moldeo de envases de vidrio del tipo I.S.,
a una placa neutra de la miquina para enfriar los envases.

ANTECEDENTES DE LA INVENCION

Como se explica, por ejemplo, en las Patentes de los Estados Unidos
6,076,654 (Leidy) y 6,241,448 B1 (Nicholas), de asignacion conjunta, cuya
divulgacién se incorpora aqui por referencia, o como se conoce en otra
forma, la mayoria de los envases de vidrio se fabrican por un tipo de méquina
conocida como miquina de seccidén individual (I.S.). Los envases se
fabrican por una méiquina LS. en una u otra de una multitud de secciones de
la méquine, tipicamente, 6, 8, 10, o incluso 12 secciones y, tipicamente, 2 6 3
O 4 envases simultdneamente en cada seccién dependiendo del tamafio del
envase y las velocidades deseadas de produccién. Como paso final en la
fabricacién de envases en una méquina LS., los envases soplados se
trasladan, simultineamente, de moldes abiertos de soplado de la seccién de la
méquina, en los cuales se moldearon, a una placa neutra préxima a la
maquina, para permitir que los envases se enfrfen parcialmente antes de
pasarlos a una cinta transportadora pera procesamiento posterior.

Los envases se trasladan de una estacién de moldes de soplado de la
seccién de la méquina I.S. a una placa neutra por un mecanismo de
extraccion, que emplea una multitud de lengiietas de extraccién individuales.
Las lengilietas de extraccién para cada seccién de la mAquina I.S. se
suspenden de un cabezal que pende de un brazo basculante, previéndose una

e
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lengiieta similar para cada envase a trasladar de la seccién de la méiquina.
Luego de agarrarse los envases por las lengiietas de extraccion, el brazo del
mecanismo de extraccién, del cual se suspenden los envases, gira en
aproximadamente 180°, mientras que los envases permanecen suspendidos de
las lengflietas, para depositar los envases sobre la placa neutra de la miquina
LS. Los cabezales de extraccién sueltan entonces los envases para que
permanezcan sobre placa neutra, y el brazo del mecanismo regresa entonces
en 180° para iniciar una repeticién de su ciclo de operacién, cuando el
siguiente juego de envases de vidrio fabricados en la seccion de la miquina
estd listo para ser trasladado.

Hasta ahora, el movimiento basculante del brazo que sostiene el
cabezal del mecanismo de extraccion se accionaba por un motor hidriulico,
usualmente un cilindro neumético, que se empleaba para impartir movimiento
alternativo a una cremallera dentada. La cremallera encajaba un engranaje
giratorio acoplado al mecanismo de extraccién, de modo que el movimiento
altemativo de la cremallera, como resultado de la extensién o retraccion del
cilindro neumitico, se traducia en un movimiento basculante del engranaje y
el brazo al cual se aseguraba. Una conexién de empalme paralelo, entre el
brazo y los cabezales de extraccidn portados por el mismo, se empleaba para
mantener los cabezales suspendidos del brazo en posiciones verticales en
todas las posiciones arqueadas del brazo, como se explica, por ejemplo, en la
Patente de los Estados Unidos No. 5,271,757 (Houben y colaboradores).
Tipicamente, el cilindro neumidtico para tal mecanismo de extraccién se
situaba en el marco de la maquina L.S., donde es dificil el acceso para fines de
mantenimiento y ajuste.

El uso de cilindros neuméticos para la operaciébn mecénica de un
mecanismo de extraccion de envases de vidrio implica ciertos problemas,
algunos de los cuales son inherentes al uso de cilindros neuméticos para una
amplia variedad de movimientos, y algunos de los cuales son especificos del
traslado de envases de vidrio recién moldeados. Para empezar, los motores
neuméticos tienden a ser ruidosos y su uso en un espacio relativamente

limitado requiere un estricto cumplimiento de las normas reguladoras de la
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emisién de ruidos. Ademss, en cierta medida los envases de vidrio recién
moldeados siguen afin calientes y, por lo tanto, son todavia blandos y estin
sujetos a distorsién dimensional si se trasladan por movimientos que no sean
movimientos suaves de inercia baja, los cuales son dificiles de lograr con un
mecanismo accionado neumnsticamente, a menos que el mecanismo se opere
lentamente, con movimientos suaves de arranque y parada. Esta
caracteristica restringe los tiempos de ciclo obtenibles, los cuales pueden
limitar indebidamente la capacidad productiva de una méquina de moldeo L.S.

SUMARIO DE LA INVENCION

Para solucionar los problemas anteriores y otros problemas asociados
con el uso de un motor hidréulico para activar el movimiento de un brazo de
extraccion en una seccién de una maquina LS. de moldeo de envases de
vidrio, se provee un brazo de extraccién que se impulsa por un motor eléctrico
reversible, preferiblemente un servomotor a. c. de accién lineal, que se monta
preferiblemente encima del marco principal de la maquina L.S., con el fin de
obtener un fécil acceso para fines de mantenimiento y ajustes. Tal motor
puede controlarse con precisién, en cuanto a sus movimientos de arranque y
parada, para evitar la imposicién de fuerzas inerciales excesivamente
grandes a los envases recién formados que se estin trasladando, y sin
prolongar indebidamente el tiempo de ciclo de traslado de los envases. El
motor reversible de la presente invencion se instala preferiblemente en la
parte superior de un poste vertical extensible o no extensible. En ese aspecto,
un poste vertical extensible permite graduar la elevacién de los cabezales de
agarre de los envases, por encima de los moldes de la maquina de moldeo y
la placa neutra, para adaptar el procesamiento de envases de diferentes
alturas. Esta funcion puede lograrse igualmente con un poste de soporte no
extensible mediante el uso de cufias de diferentes espesores para variar la
distancia entre los cabezales, que soportan las lenglietas, y el brazo de
extraccion del cual estin suspendidas.

En consecuencia, es un objeto de la presente invencién proveer un
método mejorado de, y un aparato para, trasladar uno o més articulos de una
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primera posicién a una segurla posicién. Més particularmente, es un objeto
de la presente invencién proveer un método y aparato del cardcter anterior
para trasladar uno o més envases de vidrio recién moldeados de los moldes
de una miquina de moldeo de envases de vidrio a una placa neutra de la
méquina, sin imponerles fuerzas inerciales excesivas y sin prolongar
indebidamente el tiempo de traslado.

Para una comprension adicional de la presente invencién y sus
objetos, se llama la atencién al dibujo y a la siguiente breve descripcion del
mismo, a la detallada descripcién de la invencién y a las reivindicaciones
anexas.

EN EL DIBUJO
Fig. 1 es una vista en perspectiva de un dispositivo de extraccion
de acuerdo con la incorporacién preferida de la presente invencién, en
combinacién con otros elementos de una méquina de moldeo de envases de

vidrio, con 1a cual va a operar;

Fig. 2 es una vista en alzado, a escala ampliada y con una parte
retirada, de una porcién del dispositivo de extraccién de Fig. 1;

Fig. 3 es una vista de corte, en una escala adicional ampliada,
tomada en la linea 3-3 de Fig. 2; y

Fig. 4 es una vista fragmentaria en alzado, en una escala ampliada
en relacion con la de la Fig. 1, de una parte de la porcién del dispositivo de
extraccion que se representa en Fig. 2, desde una direccién opuesta a la
direccién mostrada en Fig. 2.

DESCRIPCION DETALLADA DE LA INVENCION

Un dispositivo de extraccién de acuerdo con la incorporacién

preferida de la presente invencién se identifica generalmente por el

S
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numeral de referencia 10 en Fig. 1. El dispositivo de extraccion 10
incluye un brazo 12 del cual se suspende un cabezal 14 en un eje. El
cabezal 14 tiene una o més lenglletas de agarre de los envases 16,
representadas como 3 lenglietas de agarre de envases, suspendidas del
mismo, siendo 3 el nimero apropiado lengiictas de para uso en conexion
con una méquina I.S. de moldeo de envases de vidrio, que se opera por el
proceso de triple bulbo. En ese aspecto, cada lenglleta 16 puede
construirse como se muestra en la Patente de los Estados Unidos
6,241,448 B1 (Nicholas), o en cualquier otro material conocido. En
cualquier caso, las lengiietas 16 se usan para sujetar los envases en un
molde de soplado 18 de una méquina I.S. de moldeo de envases de vidrio
y para trasladar luego los envases C, en forma conjunta, a una placa
ncutra 20 de la mdquina de moldeo. Como se sabe, los envases C sobre
la placa neutra 20, después de un enfriamiento parcial, son barridos a una
cinta transportadora de acarreo 22, para procesamiento posterior, por un
dispositivo de barrido de movimiento oscilatorio S, que puede operar, por
ejemplo, de acuerdo con las ensefianzas de la patente de asignacién
comin 5,904,745 (Nafziger y colaboradores), cuya divulgacion se
incorpora aquf por referencia, o por las ensefianzas de una solicitud de
patente a presentarse a nombre de D. Wayne Leidy y colaboradores
(Listado de Casos No. 17615). En cualquier caso, el brazo 12 alterna
periédicamente entre la posicién mostrada en la linea sélida en Fig. 1, en
alineacién con los envases C cuando estén listos para ser sacados del
molde de soplado 18, y la posicidn de la linea punteada en la que los
envases C se depositan sobre la placa neutra 20, como se describird con
mayor detalle a continuacion.

El dispositivo de extraccién 10 cuenta asimismo con une carcasa
que se proyecta verticalmente 24, en la cual un véstago 26 puede realizar
un movimiento aiternativo, teniendo el véstago 26 una cremallera dentada
28 sujeta del mismo, como se muestra mas claramente en Figs. 2y 3. La
carcasa 24 es la carcasa de un servomotor eléctrico reversible, que se

proyecta verticalmente y que actia en forma lineal, el cual imparte
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movimiento alternativo al véstago 26 y la cremallera 28. La
carcasa/motor 24 se soporta en un poste 30, que puede ser extensible para
permitir el ajuste vertical de las posiciones de reposo del cabezal 14, o tal
funcion puede obtenerse con un poste no extensible mediante el uso de
cufias (no representadas) para ajustar la distancia del cabezal 14 debajo del
brazo 12. En ese aspecto, hay que anotar que la carcasa/motor 24 se
encuentra dispuesta bien por encima del molde de soplado 18 y la placa
neutra 20, para brindar un fécil acceso con fines de mantenimiento y ajuste.

El movimiento alternativo de la cremallera 28 tiene la capacidad de
hacer girar un engranaje 34 sobre un ¢je A, para producir asi la oscilacién
del brazo 12 sobre el eje A. En este aspecto, el brazo 12 tiene una
conexién de movimiento paralelo entre el eje A y el eje de pivote B del cual
se suspende el cabezal 14, por ejemplo, como se ensefia por la Patente de
los Estados Unidos, de asignacién conjunta, 4,494,973 (Perry), para
garantizar que los ejes centrales de las lenglietas 16 y los envases C
portadas por ecllas permanezcan orientados verticalmente durante el
movimiento del brazo 12 de la posicion de la linea gruesa en Fig. 1 a su
posicién de linea discontinua. Ademss, el eje A es un eje central
longitudinal de un &rbol oscilante 36 (Figs. 2 y 3), que se encuentra
montado axialmente en una carcasa 32. Un engranaje 34 se acopla para
que oscile con el drbol 36, teniendo el arbol 36 una superficie exterior
irregular y teniendo el engranaje 34 una superficie interna complementaria
irregular para garantizar que el engranaje 34 y el drbol 36 oscilen juntos pero
no relativamente el uno del otro.

Para reducir al minimo el juego de los dientes entre la cremallera 28
y el engranaje 34, y compensar en todo momento cualquier desgaste que
ocurra en uno de los dos, la cremallera 28 se presiona eldsticamente y en
forma continua contra el engranaje 34 por un resorte de compresién en una
carcasa 38, que actila contra un brazo de conexién 40, que se sujeta en
cada uno de sus extremos, alternando la cremallera 28 en relacién con el
brazo de conexién 40. El brazo de conexién 40, a su vez, actia contra
un extremo de un brazo de palanca 42 articulado sobre un pasador de pivote

N
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44. Una nariz 50, en un extremo opuesto del brazo de palanca 42,
configurada generalmente con una seccion transversal en forma de C, como
se representa en Fig. 3, rodea la cremallera 28 para permitir en todo
momento que la cremallera 28 alterne con respecto al engranaje 34. El
brazo de palanca 42 se provee asimismo con un empujador giratorio 46 en
una posicion diametralmente opuesta al eje A del engranaje 34, y el
rodillo 46 cabalga girando sobre una brida 48 de la cremallera 28 en el lado
opuesto a su lado dentado, para permitir asi un contacto controlado, de baja
friccion, entre la cremallera 28 y el engranaje 34, durante todo el
movimiento alternativo de la cremallera 28.

Para garantizar que el cabezal 14 permanezca en todo momento a
nivel, la posicién circunferencial del arbol 36 y, con ello, la posicién
circunferencial del engranaje 34, son graduables mediante un tornillo de
ajuste 52 (Fig. 4). El tornillo 52 se atornilla en una tuerca 54, y se une en
forma pivotante a un brazo 56 sobre un eje C. El brazo 56 se asegura a la
carcasa 32 por un sujetador 58, que atraviesa una ranura arqueada 68 en el
brazo 56, de manera que pueda aflojarse cuando se requiera. El brazo 56
posee una abertura que encaja la porcion del drbol 36 y, cuando se afloja el
sujetador 58, el brazo 56 puede moverse en arco para reacomodar asi con
precisién el drbol 36 y el engranaje 34. Naturalmente, el ajuste de las
posiciones circulares del drbol 36 y el engranaje 34 se hace con la
cremallera 28 desacoplada del engranaje 36.

Para monitorear con precisién la posicién del vistago 26 en la
carcasa/motor 24, se conecta un resolutor 60 a un extremo superior de la
carcasa/motor 24, También se asegura ella un alimentador eléctrico 62
para la carcasa/motor 24, én una elevacién por debajo de la del resolutor
60. Cables eléctricos para el resolutor 60 y el alimentador 62 atraviesan el
interior de un soporte en forma de C 64 (Fig. 4), que se fija a la carcasa
32, asegurdndose un blindaje 66 al soporte 64 en un lado opuesto a aquel
en el que se ubica el tornillo de ajuste 52.

Aunque el mejor modo contemplado por los inventores para llevar a
cabo la invencion en la fecha de presentacién es como se ha mostrado y



WO 2004/022495 PCT/US2003/027703

descrito aqui, serd evidente a los expertos en ¢l arte que pueden hacerse
modificaciones, variaciones y equivalentes apropiados sin desviarse del
admbito de la invencién, limitdndose dicho &mbito nicamente por los

términos de las siguientes reivindicaciones y sus equivalentes legales.
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REIVINDICACIONES

Reivindicamos:

1.  Aparato para trasladar una pluralidad separada de articulos
similares de una primera posicién a una segunda posicién, aparato que
comprende:

un brazo basculante, pudiendo oscilar dicho brazo en un arco
de sustancialmente 180° entre una primera posicion y una segunda posicién;

una pluralidad separada de ensambles de lenglieta, portados por
el brazo basculante y oscilantes con él, adaptdndose cada uno de los
ensambles de lengileta para agarrar un articulo en la primera posicién,
trasladar el articulo a la segunda posicion, sin cambiar la orientacién
axial del articulo, y soltar el articulo en la segunda posicion;

una cremallera que se proyecta linealmente, contando dicha
cremallera con un lado dentado y un lado opuesto y desplazdndose con
movimiento alternativo a lo largo de un eje;

un engranaje oscilatorio, externamente dentado, pudiendo
oscilar dicho engranaje oscilatorio sobre un eje, engrandndolo dicha
cremallera para imprimirle un movimiento impelente y accionar
oscilatoriemente dicho brazo; y

un unico motor eléctrico reversible para accionar el

movimiento alternativo de la cremallera.

2.  Aparato de acuerdo con la reivindicacién 1 en donde dicho
unico motor eléctrico reversible es un servomotor reversible a. c. de

accion lineal.
3.  Aparato de acuerdo con la reivindicacién 2 en donde:
dicho motor eléctrico reversible se ubica encima de la

primera posicién y la segunda posicion .

4.  Aparato de acuerdo con la reivindicacién 1 y que comprende
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ademas:
medios para presionar eldsticamente dicha cremallera, de

modo que se acople con dicho engranaje oscilatorio.

5. Aparato de acuerdo con la reivindicacién 4 en donde

dichos medios para presionar eldsticamente comprenden:

un eslabén de doble extremo;

medios para presionar eldsticamente, que actian en un

extremo de dicho eslabén;

un brazo de doble extremo, uniéndose un extremo de dicho
brazo en forma pivotante a un extremo opuesto de dicho eslabén,
monténdose dicho brazo para movimiento pivotante sobre un eje entre sus
extremos, teniendo un extremo opuesto de dicho brazo un rodillo que se
acopla con dicho lado opuesto de dicha cremallera.

6.  Aparato de acuerdo con la reivindicacidn 1 y que comprende
ademsds:

medios para situar en forma graduable dichos ensambles de

lenglleta en relacién unos con otros, para mantener dichos ensambles de

lengiieta en un plano horizontal.

7.  Aparato para trasladar una serie espaciada de envases de
vidrio, recién moldeados, de los moldes abiertos de una méquina de
moldeo de envases de vidrio, a una posicién externa, comprendiendo
dicho aparato:

un brazo basculante, que puede oscilar a través de un arco de
sustancialmente 180°, entre una primera posicién encima de los envases de
vidrio en los moldes abiertos y una segunda posicién encima de la
ubicacion externa;

una pluralidad espaciada de ensambles de lenglieta, portados
por el brazo basculante y oscilantes con €l, adaptindose cada uno de los

ensambles de lengilieta para agarrar un envase en la primera posicion,
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trasladar el envase a la segunda posicién y soltar el envase en la segunda
posicién;

una cremallera que se extiende linealmente, teniendo dicha
cremallera un lado dentado y un lado opuesto y desplazéndose con un
movimiento alternante;

un engranaje oscilatorio, externamente dentado, pudiendo
oscilar dicho engranaje oscilatorio sobre un eje, engrandndolo dicha
cremallera para imprimirle un movimiento impelente y accionar
oscilatoriamente dicho brazo; y

un Unico motor eléctrico reversible para accionar el

movimiento alternante de la cremallera.

8.  Un aparato de acuerdo con la reivindicacién 7, en donde

dicho motor eléctrico reversible es un servomotor a. ¢. de accién lineal.

9. Un aparato de acuerdo con la reivindicacién 8, en donde
dicho motor eléctrico reversible se monta encima de la primera

posicién y la segunda posicién.

10. Aparato de acuerdo con la reivindicacién 7 y que comprende
ademas:
medios para presionar eldsticamente dicha cremallera para

acoplarla con dicho engranaje oscilante.

11. Aparato de acuerdo con la reivindicacién 10 en donde
dichos medios para presionar elésticamente comprenden:
un eslabén de doble extremo;
medios para presionar eldsticamente, que actian en un
extremo de dicho eslabén;
un brazo de doble extremo, uniéndose un extremo de dicho
brazo en forma pivotante a un extremo opuesto de dicho eslabén,

monténdose dicho brazo para movimiento pivotante sobre un eje entre sus

Y
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extremos, teniendo un extremo opuesto de dicho brazo un rodillo que se

acopla con dicho lado opuesto de dicha cremaliera.

12,  Aparato de acuerdo con la reivindicacién 7 y que comprende
ademis:

medios para situar en forma graduable dichos ensambles de

lenglieta en relacién unos con otros, para mantener dichos ensambles de

lenglieta en un plano horizontal.

13. El método de trasladar simulténeamente una pluralidad de
articulos de una primera posicién a una segunda posicién, método que
comprende:

proveer un brazo basculante;

proveer una pluralidad de lenglietas de agarre de articulos,
portadas por el brazo basculante;

proveer un engranaje oscilatorio asociado en operacién con
el brazo basculante;

proveer una cremallera de movimiento alternativo acoplada
con el engranaje oscilatorio para imprimirle movimiento impelente; y

accionar eléctrica y reversiblemente el movimiento

alternativo de la cremallera.

14. El método de acuerdo con la reivindicacion 13 en donde:
_ los articulos a trasladarse son envases de vidrio recién
moldeados, la primera posicién es una posicién con los moldes abiertos
de una méquina de moldeo de envases de vidrio, y la segunda posicién es

una placa neutra de la maquina de moldeo de envases de vidrio.

15. El método de acuerdo con la reivindicacién 17 en donde:
El movimiento alternativo de la cremallera se acciona
eléctrica y reversiblemente desde una posicién situada en una elevacion

encima de la primera posicién y encima de la segunda posicion.
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16. El método de acuerdo con la reivindicacién 13 y que
comprende ademas:
presionar eldsticamente la cremallera para que se acople con el

engranaje oscilatorio.
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Re: . International Application No.: PCT/US03/27703

Client Docket No.. 17770 PCT
Intemational Filing Date: 04/08/2003

May 14, 2004

AMENDMENT UNDFR ARTICLF 18
Sir: | _
| In view of the Intemetional Search Ilieport dated 25/02/2004, Apialicanh |
would like to submit replacement glaims pages 8 — 11 for originally ﬁled daims
pages 8 —11.

The enclosed replacement pages restrict- _the claimed scope of the
invention of this application to the scope of the allowed clalr-m in the
corresponding, priority applicatibn, on which U.S. Patent 6.722,468 B2 (April 20,
2004) was granied. In that regarﬁ, new claim 1 includes the Qubje;zl matter of
original claims 1 and 4, new claim 5 includes the subject matter of ori_ginal claims
7 and 10, and new claim 9 includes the subject matter of original claims 13 and
16; the subject matter of original claims 6 and 12 has been melod, daim 4
corresponds to original claim 5; claims 6 and 7 correspond, respectively, to

ariginal claims 8 and 9; claim B comesponds to original claim 11; claims 10
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and 11 cormrespond, respectively, to original claims 14 and 15; and original claims
2 and 3 remain unchanged. Further, editorial corrections of a minor nature have

been incorporated in new claims 1, 4, 5and 8.
Respectfully submitted, o

—

--""‘—-7 "—2/-
P /

L

Susan L, Smith
Altorney for Applicants
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CLAIMS
IWe claim:

1. Apparatus for transferring a spaced-apart plurality of like articles

from a first location to a second location, said apparatus comprising:

an oscillatable arm, said arm being oscillatable through an arc .

of substantially 180° between a first location and a second location;
a spaced-apart plurality of tong assemblies—carried by the

oscillatable arm and oscillatable therewith, each of the tong assemblies being
adapted to grasp an article at the first location, to transfer the article to the

second location without changing the axial orlentatlon of the article and to
release the article at the second location; -

a linearly extending rack, said rack having a toothed side and
an opposed side and being reciprocable along an axis;

an externally-toothed, oscillatable gear, said oscillatéble gear
being oscillatable about an axis, being drivingly engaged by said rack, and
oscillatingly driving said arm; B

a single reversible electrical motor for poweéring the
reciprocation of the rack; and

means for resiliently biasing said rack.into engagement with
said oscillatable gear.

2. Apparatus according to claim 1 wherein said single reversible
electrical motor is a linearly-acting, reversible a.c. servo motor.

3. Apparatus according to claim 2 wherein:
said reversible electrical motor is positioned above the first
location and the second location.
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9 :
4. Apparatus according to claim 1 wherein said means for

resiliently biasing comprises:
' a double-ended link;
resilient bjasing means acting on an end of said link; and
a double-ended arm, an end of said arm being pivotably
attached to an opposed end of said link, said arm being mounted for pivoting
motion about an axis between its ends, an opposed end of said arm having a
roller in engagement witl_'l said opposed side of said rack.

5. Apparatus for transferring a spaced-apart array of freshly- '
formed glass containers from open molds of a glass container forming
machine to en extemne! location, said apparatus comprising: '

an oscillatable arm, said arm being oscillatable throtigh an arc
of substantially 180° betwaen a first location above the glass containers inthe
open molds and a second location above the external location; .

a spaced-apart plurality of tong assemblies carried by the
oscillatable arm and oscillatable therewith,- each of the tong assemblies being
adapted to grasp a container at the first location, to transfer the container to
the second location and to release the container at the second location;

a lineerly extending rack, said rack having a toothed side and .
an opposed side and being reciprocable; ' o

an e;'dernally-toothed oscillatable gear, said oscillatable gear
being oscillatable about an axis being drivingly engaged by said rack, and
oscillatingly driving said arm; |

a single reversible electrical motor for powering the
reciprocation of the rack; and

means for résiliently biasing said rack into engagement with
said oscillatable gear.




10

16

20

25

17615(01269)

10 ,
6. An apparatus according to claim 5 wherein, said reversible

electrical motor is a linearly-acting reversible a.c. servo motor,

7. An apparatus according to claim 6 wherein said reversible
electrical motor is positioned above the first location and the second location.

8. Apparatus according to claim & wherein said means for’

resiliently biasing comprises:

a double-ended link;

resilient biasing means acting on an end of said link; and

a double-ended arm, an end of said arm being pivotably
attached to an opposed end of said link, said arm being mounted for pivoting
motion about an axis between its ends, an opposed end of said arm having a
roller in engagement with said opposed side of said rack. '

9. The method of simultaneously transferring a plurality of articles
from a first location to a second location, the method comprising:
providing an oscillatable arm;
providing a plurality of article-engaging tongs carried by the
oscillatable arm;
providing an oscillatable gear operatively associated with the

oscillatable arm;

providing a reciprocable rack in driving engagement with the
oscillatable gear; :
reversibly electrically powering reciprocation of the rack; and
resiliently biasing the rack into engagement with the oscillatable
gear.

10. The method according to claim 9 wherein:
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the arlicies to be transferred are freshly-formed glass
containers, the first location is a location at open molds of a glass container

forming machine, and the second location is a deadplate of the glass
containing forming machine. '

* 11.  The method according to claim 9 wherein: X

_ the reciprocation of the rack is reversibly electrically powered .
from a location that is at an elevation above the first location and above the
second location.
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Ref.: Solicitud Internacional No.: PCT/US03/27703
Expediente del Cliente No.: 17770 PCT
Fecha de Presentacién Internacional: 04/09/2003

14 de mayo de 2004
MODIFICACION BAJO ARTICULO 19

Sefior:

En vista del Informe de Bisqueda Internacional de fecha
25/02/2004, los solicitantes quisieran someter a consideracién
reivindicaciones de reemplazo péginas B8-11 en sustitucién de las
reivindicaciones presentadas originalmente paginas 8-11.

Las péginas de reemplazo adjuntas restringen el &mbito reivindicado
de la invencién de esta aplicaciébn al ambito de las reivindicaciones
admitidas en la solicitud de prioridad correspondiente, con respecto a la
cual se otorgd la Patente de los Estados Unidos 6,722,488 B2 (abril 20 de
2004). En ese aspecto, la nueva reivindicacién 1 incluye el contenido de las
reivindicaciones originales 1 y 4, la nueva reivindicacién 5 incluye el
contenido de las reivindicaciones originales 7 y 10, y la nueva
reivindicacién 9 incluye el contenido de las reivindicaciones originales 13 y
16; el contenido de las reivindicaciones originales 6 y 12 ha sido cancelado;
la reivindicacion 4 corresponde a la reivindicacion original 5; las
reivindicaciones 6 y 7 corresponden, respectivamente, a las reivindicaciones
originales 8 y 9; la reivindicacién 8 corresponde a la reivindicacion original
11; las reivindicaciones 10 y 11 corresponden, respectivamente, a las
reivindicaciones originales 14 y 15; y las reivindicaciones originales 2 y 3
permanecen sin modificaciéon. Ademéds, correcciones de edicion de
naturaleza menor se han incorporado en las nuevas reivindicaciones 1, 4, 5
y 8.

Respetuosamente,
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REIVINDICACIONES

Reivindicamos:

1. Aparato para trasladar una pluralidad separada de articulos
similares de una primera posicion a una segunda posicién, aparato que
comprende:

un brazo basculante, pudiendo oscilar dicho brazo en un arco
de sustancialmenté¢ 180° entre una primera posicién y una segunda
posicién;

una pluralidad separada de ensambles de lenglieta, portados
por el brazo basculante y oscilantes con él, adaptindose cada uno de los
ensambles de lengleta para agarrar un articulo en la primera posicién,
trasladar el articulo a la segunda posicién, sin cambiar la orientacién axial
del articulo, y soltar el articulo en la segunda posicion;

una cremallera que se proyecta linealmente, contando dicha
cremallera con un lado dentado y un lado opuesto y desplaziandose con
movimiento alternativo a lo largo de un ¢je;

un engranaje oscilatorio, externamente dentado, pudiendo
oscilar dicho engranaje oscilatorio sobre un eje, engrandndolo dicha
cremallera para imprimirle un movimiento impelente y accionar
oscilatoriamente dicho brazo;

un (nico motor eléctrico reversible para accionar el
movimiento alternativo de la cremallera; y

medios para presionar eldsticamente dicha cremallera para que

se acople con dicho engranaje oscilatorio.
2.  Aparato de acuerdo con la reivindicacién 1 en donde dicho

unico motor eléctrico reversible es un servomotor reversible a. c. de accién
lineal.

3.  Aparato de acuerdo con la reivindicacién 2 en donde:



dicho motor eléctrico reversible se ubica encima de la primera

posicion y la segunda posicién.

4. Aparato de acuerdo con la reivindicacién 1 en donde dichos

medios para presionar elasticamente comprenden:

un eslabdén de doble extremo;

medios para presionar eldsticamente, que actian en un

extremo de dicho eslabén;

un brazo de doble extremo, uniéndose un extremo de dicho
brazo en forma pivotante a un extremo opuesto de dicho eslabén,
montdndose dicho brazo para movimiento pivotante sobre un eje entre sus
extremos, teniendo un extremo opuesto de dicho brazo un rodillo que se
acopla con dicho lado opuesto de dicha cremallera.

5. Aparato para trasladar una serie espaciada de envases de
vidrio, recién moldeados, de los moldes abiertos de una méquina de moldeo
de envases de vidrio, a una posicién extemna, comprendiendo dicho aparato:

un brazo basculante, que puede oscilar a través de un arco de
sustancialmente 180°, entre una primera posicién encima de los envases de
vidrio en los moldes abiertos y una segunda posicidn encima de la
ubicacion externa;

una pluralidad distanciada de ensambles de lengleta, portados
por el brazo basculante y oscilantes con él, adapténdose cada uno de los
ensambles de lenglleta para agarrar un envase en la primera posicion,
trasladar el envase a la segunda posicién y soltar el envase en la segunda
posicion;
. una cremallera que se extiende linealmente, teniendo dicha
cremallera un lado dentado y un lado opuesto y desplazindose con un
movimiento alternante;

un engranaje oscilatorio, externamente dentado, pudiendo
oscilar dicho engranaje oscilatorio sobre un eje, engrandndolo dicha

cremallera para imprimirle un movimiento impelente y accionar



oscilatoriamente dicho brazo;

un Unico motor eléctrico reversible para accionar el
movimiento alternante de la cremallera. y

medios para presionar eldsticamente dicha cremallera para que
se acople con dicho engranaje oscilatorio.

6.  Un aparato de acuerdo con la reivindicacién 5, en donde dicho

motor eléctrico reversible es un servomotor a. c. de accién lineal.

7. Un aparato de acuerdo con la reivindicacién 6, en donde dicho
motor eléctrico reversible se monta encima de la primera posicién y la

segunda posicion.

8.  Aparato de acuerdo con la reivindicacion 5 en donde dichos

medios para presionar elisticamente comprenden:

un eslabén de doble extremo;

medios para presionar eldsticamente, que actian en un

extremo de dicho eslabén;

un brazo de doble extremo, uniéndose un extremo de dicho
brazo en forma pivotante a un extremo opuesto de dicho eslabdn,
monténdose dicho brazo para movimiento pivotante sobre un eje entre sus
extremos, teniendo un extremo opuesto de dicho brazo un rodillo que se
acopla con dicho lado opuesto de dicha cremallera.

9. El método de trasladar simultineamente una pluralidad de
articulos de una primera posicién a una segunda posicion, método que
comprende:

proveer un brazo basculante;

proveer una pluralidad de lenglletas de agarre de articulos,
portadas por el brazo basculante;

proveer un engranaje oscilatorio asociado en operacién con el
brazo basculante;



proveer una cremallera de movimiento alternativo acoplada
con ¢l engranaje oscilatorio para imprimirle movimiento impelente;

accionar eléctrica y reversiblemente el movimiento alternativo
de la cremallera; y

medios para presionar eldsticamente dicha cremallera para que
se acople con dicho engranaje oscilatorio.

10. El método de acuerdo con la reivindicacién 9 en donde:
los articulos a trasladarse son envases de vidrio recién
moldeados, la primera posicidn es una posicion con los moides abiertos de
una miquina de moldeo de envases de vidrio, y la segunda posicion es una
placa neutra de la mdquina de moldeo de envases de vidrio.

11. El método de acuerdo con la reivindicacién 9 en donde:
El movimiento alternativo de la cremallera se acciona eléctrica
y reversiblemente desde una posicién situada en una elevacion encima de la

primera posicién y encima de la segunda posicién.
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wishes to posipons the entry Inio the national phasa untll 30 months from the priority dete (In some Offices sven lader).

Within 20 months from the priority date, the applicant must periorm the prescribed acts for entry into the natonal phase
betore all designated Offices which have not been elactad In the demand or in a later elecion within 18 months from the
priority date or could not be elected bacauss they are not bound by Chapter Il

Name and maling address of the Intemnational Searching Authorlty | Authorized officer

European Patent Office, P.B. 5818 Patentinan 2 .
NL-2280 HV Rjewilk Alex Schmidt
Tel. (+31-70) 340-2040, Tx. 31 851 epo ni,

Fax: (+31-70) 340-3018

Form PCTASA/220 (July 1598)



NOTEST FORM PCT/SA/220 ﬁ

Thess Notss ara intended to give the baale instructions conceming the filng of smendmenis under articie 18. The
Notes are based on the recuirements of the Patent Cooperation Trealy, the Reguisfiors and the Adminisirative instrucliona
under thal Treaty. In case of discrepancy between these Noles and those requirements, the ieiter are applicabls. For moe
detailed information, see also the PCT Applicant’s Guids, s publication of WIPO.

in these Noles, "Article”, “Ruls”, and "Seclion” refar io the provisions of the PCT, the PCT Regulstions and the PCT
Adminalrative instrudions respactively,

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The spphicanl haa, afier having received the intemational search reporl, one opportunily to smend the dlaims of te
inlsmational spplication. R shoudd however be emphasized thel, since all parts of the inlemalional sppiication (elaime,
deseription ard drawings) may be amended dwring the inlsmalional prefiminary examination , them s usually
no nasd to fils amendmenis of the claims under Articls 19 excepl whare, 9.g. the applicant wanis the lslier i be published
for the purposss of provisional protection or has ancther reason lor amending the clsins belore Intemalional pauliostion.
Furthermore, R should be emphasized that provisional prodedtion s svalabls in same Steles only.

What parts of the inlernational spplication may be amanded?

Under Article 18, only the clsims may be amended,

During tha infemstional phase, the olsims may also bs amendad (or Jurther smended) under Astiale 34 before
the Intemalional Prefiminary Examining Authorlly. The description and drawings may only be sinended undar
Article 34 belore the intemational Examining Authorlly.

Upon sniry inlo Uw nalional phasa, afl parts of the intemationsl appiication may be amended under Atisle 28
or, whare spplicabls, Artile 41.

Whan? Within 2 months from the date of raremillal of the intsmational search report or 18 monifis from the prierlly
dale, whichever time mil expires laler. & should be noted, however, that the amendmenis will be considered
a8 having been received on time il they sre recsived by the Intsmational Bureau sfter the expiration of the
apglicable time imk but belore tha compistion of the lechnioal preparations for intemationsl publiostion -

(Fade 46.1).

mmhhh-mllruﬂ.ﬂ

Tha amandrments may only be fled with the inlemational Bureau and not with the recelving Ofiss or the
intemalional Besrching Authorlly (Frde 48.8).

Whaere a damand for inlsmational preiminery sxaminstion has been/a Slad, aes below.

How? Either by canceling one or more entire cleims, by adding one or mors new olalms or by amending the et of
ane or more of the olalma as fied,

A replassmert shest must be submitiad for sash shest of the claims which, on acaount of an amendmernt er
amandmnenis, diters from the shael originally led.

All the claims appesring on a replscament shesl musi be numbsred in Arabic rumerals. Wham s daim b
sanoslied, no rerumbering of the cther claims s required. in all casas where deime are eruinbered, they must
ba mnumbsred conescutively (Administrative Instructions, Section 205(bj).

The smendinents musi be mads In the language in which the intemnational applicstion ls to be publishad.

What documenis msitmsy sccompeny the amsndmants?
Latter (Bection 205(b)):
The smandmants must be submitied with & letisr.

The letier will not be published with the inlsmational application and the emendad diaimm. i shoukd nal be
contused with the “Statement undes Arinls 19(1)" (ses below, undss “Statement under Articls 16{1)").

The ettet must ba in English or Franch, sl the chaice of the applicant. However, Il the lsnguage of the
international appiication ls English, the leliar must be in English; H the language of ihe international applioation
is French, the ietter must be In French.

Noles to Form PCTABARR20 (Tirst sheel) (Januasry 1964)
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NOTEET FORM PCTASA/220 (continued)

The istier must indicats the differences betwesn the claims as flled and the dlsive a3 samended. I“.h
pm‘lhul.,hduh hmmdbnm.d\ﬁhw.qhhmmmmm
thal ientiosl iIndications conceming several alainm may be grouped),whether

the elaim s unchenged;

tha claim s cancelied;

the claim is new;

the claim replaces one or more claims as bled;

the claim is the result of the division of a claim aa fled.

ZE2gE 92

The following examples Hustrate the manner in which amendmenis musi be explained in the
accompanying lutier:

1. [Whem originally thers were 48 olaims and sfisr amendment ol somae claims there are 51):
"Claims 1 lv 28, 31, 32, 34, 36, 37 1o 48 replaced by smandad claima bearing the same mumbermn;
dsirme 30, 33 and 36 unchanged; new dlaima 48 io 51 added.” -

2. [Whems originally there were 15 claims and afier amendment of all claims there wre 11):
*Clsims 1 io 15 replaced by amanded claims 1 to 11.*

3 Mnumuml theve ware 14 olaims and the amendments corsist in canoeliing sema alaims and In adding
naw
*Cigims 1 to & and 14 unchanged; cisims 7 to 13 cancelied; new oisims 15, 16 snd 17 sdded.” or
'Gﬁm?bi:nml-d,mdumii.ﬂ.ﬂ"adbd:ddmdﬂmumm

4. [Whare variows kinde of amendments are mads):
*Clairma 1-10 unchanged; claima 11 10 13, 1l.diimld.dﬁu14.15uﬂ10uﬂndb,mﬂ
olsimn 14; olaim 17 subdivided inlo amended sleiva 15, 16 and 17; n-d-l-!o.ldﬂlﬂ.

"Steiowent undor articls 19¢1)" (Ruls 40.4)

The amencmenis msy be acoompenied by a ststement axplaining the smendments and indiesling any impact
lll!ll?lﬂ?;“mﬁbﬂmh“mﬂh&““ﬂ“hmm

Tha sistement will be publishad with the inlemational appiication and the amended claima.
2 must be In the lsngusge in which the intarnatjonal appplicstion Is to be published.
R must be brief, nol sxceeding 500 words i in Engliah or i irarslsied into English.

lﬂuﬂﬂhmﬁ-duﬁﬂhnﬂnﬂmhmlmﬁ'd‘MMhﬂm
s fled and a3 amendad. I must be fiad on a seperate shesl and must be ideniiied & such by & heading,
preierably by using the words "Sisiement undar Articls 19{(1)."

Imqmlndun.nyd’-nnudumﬂnonhMnnllllnrdlnpuluhubnmdm
coniained in that report. Referance to clations, relevant o a given claim, coniained In the inlemafional search
repori may be made only in connection whh an amendment of that olaim.

Conasquanecs § a demand for international preliminary sxaminstion has already been fllad

i, af the time of fifing any smendments under Artinls 15, a demand for intemastional preliminary sxaminalion
has slresdy been submitind, the appiicant must preferably, sl the sama Bme of filing the amandmenis with the
intemations! Bureaw, alse fils a copy of such mmﬂhhncmdhulmlnhwm
Authorlty (see Ruls 82.2(s), firat sentence).

Conssgquencs with regard io trensiation of the intemational application for sniry into the natlonal phase

The applicants altention s drewn i the fact thal, where upon entry inio the nalional phase, a transiation of the
cdairm as amendad undes Asticle 19 may heve io be furnished to the designatecialected Offioss, inatead ol, or
in addition to, the translation of the dlaims as Sled.

For lurther detalis on the requirements of sach designatadielecied Offios, sae Volume 1 of the PCT Applioant’s
Guide.

Notes to Form PCTABA/220 (second sheet) (lanuary 1094)
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. PATENT COOPERATION TREATY 69

PCT \

INTERNATIONAL SEARCH REPORT

(PCT Anicie 18 and Rules 43 and 44) \
lcant’ ¥s flle reference Notfication of T ital of Imemational Saarch Ra
Applicante ar agente ) FOR FURTHER (‘lg:rm PCTIISNZEO{:T‘:HI as, where appiceble, lem sanw
17770 PCT ACTION
Imemational appication No. international Tling dais (day/mondvyear) (Earfiest) Priorty Deas mmmmw)
PCT/US 03/27703 04/09/2003 04/09/2002
Applicant

OWENB-BROCKWAY GLASS CONTAINER INC.

This Inemational Search Raport has bean prapared by this International Searching Authosity and s tranemitted to the ar.plam
according 10 Article 18. A copy |s being transmitted to the Intemational Bureaw,

This Intemational Gearch Reportconsistsclatlotlof 5§ sheeta.
itis also accompanied by a copy of aach prior ant documant cied in this report.

1. Basls of tha report
a wnhregtdbmhwmhmmam“wlbdomwhmmhmmwwlnu
language in which i wae fied, unjess otherwise indicatsd under this tam.
[0 e nmmatonal search was camad out an the basis 6f & ranelation of the inemations! application fumished 1 this
Authority (Rule 23.1(b)).

b. With regard to any nucleotida and/or smino acid sequance disciosed In the Intemnational appiication, the intamational search
wai carmied out on the baale of the sequanca listing :

contained in the internationss application in wittion jom,
fllad tgether with the intemational application In computer readabile form.
fumisned subsequently 10 this Authorlty In written form.

tumished subseguenty to this Authority In computer readbée form.

the siniement that the subsequently Mnﬂmedwdnanmnulhﬂmduamlgobqondhddowrahn
intemational application as fied has been fumished.

lhllmwulmmumoﬂmracudtdhmpuhmﬂﬂelamlsﬂenﬂcﬂhhwﬂhnmlmmm

Certain clalme were found unsearchable (See Bax I).
Unity of iInvention Is lecking (see Box 1).

00 04 00ooa

4. With regard to the title,
[C] thetextis approved as submitied by the applicant
[X]  the text has been established by this Authorlty o read as follows:
TAKEOUT DEVICE AND METHOD FOR TRANFERRING GLASS CONTAINERS

5. With regard o the shatreot,
the text ¢ approved as submined by the applicant.

E the text has been established, according to Rule 38.2(b), by this Authority as It appears in Bax Ill, The applicant may,
withiih ané month from the date of maliing of this Intemational search report, submit comments to this Authority.

8. The figwe of the drawinga 1o be published with the abstract Is Figure No. 1
E a6 suggested by tha appicant. D None of the figures,
[] because the applicant faled to euggest a figure.
[C] because thie Agure bener characterizes tha Invention.

Form PCTASA210 (first sheet) (July 1898)




INTERNATIONAL SEARCH REPORT

Intemational application No.

PCT/US 03/27703

Box Wl TEXT OF THE ABSTRACT (Continuetion of item 5 of the first sheet)

The abatract has to be changed as follows:
Line 1: aftexr" device(l0)" insert "and method"

Form PCTAISA/210 (continuation of fiest sheet (2)) (July 1868)




. INTERNATIONAL SEARCH REPORT

International Application Ne

PCT/US 03/27703

According 10 Inlamational Patent Clessificallon {IPC) or 10 both nationsl clsssilication and IPC

B. FIELDS SEARCHED

Minkraim documentaiion searched (clasafication sysiem iolowed by Classiication Eyrmbol)
IPC 7 CO3B

Documenisiion searched other than minimum documentation to the exteni that such docurmartis arg Included n the fiekds sesrched

PAJ, EPO-Internal

Elocironic daia bess consulted dusing the internailonal sasrch {name of daia base snd, where praciical, ssarch ferms ussd)

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Chation of documant, with indicxiion, whers appropriate, of the relevan] pasaages Ralsvant 1 ciaim No.
X PATENT ABSTRACTS OF JAPAN 1-16

vol. 2000, no. 14,

5 March 2001 (2001-03-05)

-§ JP 2000 327342 A (TOYD GLASS CO LID),

28 November 2000 (2000-11-28)

abstract; figures 1-4
X PATENT ABSTRACTS OF JAPAN 1-16

vol. 013, no. 187 (C-592),

2 May 1989 (1989-05-02)

-3 JP 01 014125 A (NIPPON TAISANBIN KOGYD

KK), 18 January 1989 (1989-01-18)

abstract; figure 3
E US 2003/221456 A1 (LEIDY D WAYNE ET AL) 1-16

4 December 2003 (2003-12-04)

paragraphs ‘0026!,‘0027!
-/
m Further documents sra liried i the continuation of bax C. E Putent iamily mambers sre fisied In snnex.
* Special calegorias of dlied docurmants : T ler afor the dote
w mnnﬂ'm‘wﬂ" 81t Which I ot :ungwauw:hw:mm mm
*E* gariar documen bul published on or aflerthe international X document of particulr relevance; tha ciaimad krvention
Ming cale cannot ba considered novel of carmol be congidered 10
"L wmﬂ mﬂ‘“ﬂrbmmdm Invoive an inveniive siep when the documam H-llhni
amuun-rqndl"-lmwhlmm v muh“ﬁnﬂ:dlom:nhm sap when the
o wmmhmnuuun une, exhibllon or documan s combingd with one or mom olhar  such docu-
. other means m:.;nmummm parson siiied
v ..:'.':':'..'...M':.“&"m g dete ban *4* document member of the sama patend tamily
Dute of the sctusl compisiion of the infamational saarch Duie of mafling of the inlemational ssarch repor
9 February 2004 25/02/2004

Name and maling addreas o the ISA Authorized officer

Europaan Paien Ofice, P.B. 5818 Psisniiaan 2

T o) S0 208, Tx. 31 651 eponi

:::‘143311-71%310-@10 ' ' Marrec, P

Fosn PCTABA210 (mectrd shast) Liuly 1092}
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Imemalional Applicstion Ne

PCT/US 03/27703

C.Continustion) DOCUMENTS couun:fn TO BE RELEVANT

Catugory *

Chation ol docurnent, with indicetion whate appropriaie, of Ihe relsvani pessages

Ralavant o clalm

A

US 5 895 513 A (ROBERTS DOUGLAS J ET AL)
20 Apri1 1999 (1999-04-20)
figures 45-47

Form PCTABA/Z10 (continustion ol sacoral shesl) (uly 1663)

page 2 of 2
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information on patant family membere

briemnational Application No

PCT/US 03/27703

Patent document Publication Patent family Publication

cliad In search raport date member{s) dats

JP 2000327342 A 28-11-2000 JP 3140434 B2 05-03-2001 \

JP 01014126 2 A 26-05-1998 US 5772415 A 30-06-1998
CN 1186174 A ,B 01-07-1998
DE 69724070 D1 18-09-2003
EP 0840011 Al 06-05-1998
us 6106251 A 22-08-2000

US 2003221456 Al 04-12-2003 CA 2428756 Al 03-12-2003
CN 1468820 A 21-01-2004
EP 1380546 A2 14-01-2004

UsS 5895513 A 20-04-1999 AU 733545 B2 17-05-2001
AU 9050198 A 27-05-1999
€2 9803570 A3 14-07-1999
DE 19851048 Al 12-05-1999
FR 2770514 Al 07-05-1999
GB 2331079 A ,B 12-05-1999
IT 1303316 81 06-11-2000
JP 11263633 A 28-09-1999
RU 2186041 C2 27-07-2002

Feam PCTASA/ZY0 patent iamily amex) (uly 1902)



- - EUROPEAN PATENT OFFICE
Patent Abstracts of Japan

PUBLICATION NUMBER ;2000327342
PUBLICATION DATE : 28-1100
APPLICATION DATE 1 14-05-89
APPLICATION NUMBER ¢ 11134102

APPLICANT : TOYO GLASS COLTD;

INVENTOR : SASAKI TAKESHI;

INT.CL. : CO3B 8/447
TITLE :  TAKE-OUT MECHANISM OF MACHINE
FOR PRODUCING BOTTLE

ABSTRACT : PROBLEM TO BE SOLVED: To provide the take-out mechanism of a bottie-producing
machine, which can arbitrarily change the rotation rate and rotation angle of an arm and
can sufficiently absorb an impact on the sioppage of the am.

SOLUTION: This. iake-out mechanism of a bottle-producing machine has a vertically
movably supporied rack gear 41, a pinion gear 43 engaged with the rack gear, and an arm
33 which is attached to the pinion and at whose tip a tongue for hoiding a glass bottle is
disposed, and is used by hoiding the glass bottle moidad using a finishing mold wih the
tongue at the tip portion of the arm, rotating the arm, and then loading the camied glass
bottle on a dead plate. The rack gear 41 is driven with a servo motor 51. )

COPYRIGHT: (C)2000,JPO

BNEDOCID: <JP2000NI7MAA_Al_>



' ~ EUROPEAN PATENT OFFICE
Patent Abstracts of Japan
PUBLICATION NUMBER : 01014125
PUBLICATION DATE : 18-01-88
APPLICATION DATE : 08-07-87
APPLICATION NUMBER : 62170702
APPLICANT : NIPPON TAISANBIN KOGYO KK;
INVENTOR : NAKAJIMA MASATADA;
INT.CL. CO3B 35/06 CO3B 9/44
TITLE BOTTLE BODY TRANSFER DEVICE IN
BOTTLE MANUFACTURING MACHINE
ABSTRACT : PURPOSE: To transier bottle bodies without the fear of deformation and to easily adjust

®

the transfer position by providing an engaging member to a revolving shaft part of amm
main body provided with a bottle body holding mechanism part and controliing the rotation
of cylindrical cam.

CONSTITUTION: The revolving shatit part is provided to the one end of the am 20
provided with the botile body holding mechanism part 70, and is rotatably held with a
rotatable holding part 11 of maln body part. The engaging member, such as an engaging
part 30 having plural rollers 31 mounted at equal distances, is provided to the revolving
shaft part 21. On the other hand, the cylindrical cam 40 provided with a spiral projecting
part 41 meshing with the roller 31 is provided on a main body part 10. When the cylindrical
cam 40 Is revolved by a servomotor 48, the roller 31 meshed with the projecting par 41 Is
smoothly moved rolling along on the side wall of projecting part, and the arm 20 is rotated.
Consequently, the adjustment of rotating position of the arm 20 is easily and comrectly
carried out by the rotation control of the servomotor 49.

COPYRIGHT: (C)1989,JPO&Japlo

BNBDOCID: «JP_401014136A A »
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(57) ABSTRACT

Vertically alipoed first (30) and second (32) combined
blowbead apnd 1akeout mechanisis are provided 10 sequen-
tially blow glass parisons (P) into containers (C) in a mold
sel (22) and to transfer blown conlainers to a deadplaie {40)
of s glass containing forming machine (20). Each of the
cambined mechanisme is pivotally suspended about an axis
A from a carrier amm (36) that is pivolally atiached to an end
of an oscillaling arm (38), an opposed end of which is
pivoted about an axis (B). The axis (B) of cach combined
blowhead and takeowt mechanizm is periodically rvised and
lowered to permit the oiber combined blowhead and takecut
meclianism 1o oscillate therebeneath, 10 thereby permit over-
lapping cycles berween the blowhead and 1akeout mecha-
nisms. Each blowhead and takeout mechanism is provided

(22) Filed: Jun. 3, 2002 with a clmek or 1ong assembly (54) 10 engage or release each
conisiner by iis finish (F). Esch 1ong sssembly has a
Publication Classification plunality of iong eleroents (74) ibat are simulianeously
moved radially in or out by oscillation of a cum (50) that bas
(51) Im.CL’ CO3B 9/447  a non-circular slot (78) in which a pin (76) camried by each
{53) US. Q. 65/77; 651260, 65/261 long element rides.
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METHOD AND APTARATUS FOR BLOWING AND
REMOVING GLASS CONTAINERS

FIELD QF THE INVENTION

[0001] This invention relates 10 3 metbod of and an
appanatus for blowing glass containers in molds of a glass
container forming machine and for removing blown con-
tainers from such molds. Mare particularly, this invention
relates 10 a methad of and a0 apparstus for blowing glass
coataincrs in blow molds of an LS. (individual section) glass
container forming machioe, and for thereafier removing
blown conisiners from such molds and tranaferring 1he
blown containers 10 a deadplate of the machine for cooling
and eventual remova) for further processing.

BACKGROUND OF THE INVENTION

{0002] U.S.Pa1. Nos, 3472639 (Mumford) and 4,427,431
(Mumford el al.), which were assigned to a predecessor of
the assignee of this application, the disclosure of each of
which is incorporated by reference herein, gencrally
describe the manufactiure of glass containers by a mechine
type that is kpown a5 an 1S. machine. As 1wught by such
references or as is otherwise known, an 1.S. machine has a
phinlity of side-by-side sections, usually six, eight, 1en or
even twelve sections, and containers are formed in each
section in a 1wo-giep process. In the finu siep, one or more,
and often three or four, container preforms, which are ofien
called parisons or blanks, ar¢ formed by blowing or press-
ing. The preforms, which sre formed in an inverted orien-
tatjon, that is, with their open ends down, have body porions
that are formed in split moids, ofien called blank molds.
Threaded ar otherwise suilable configured closure-receiving
finish portions of such preforms are formed in scparate
molds, usually refesred 10 a8 neck molds or peck rings,
which are positioned adjacent lo the split blank molds during
the molding of parisoms therein.

[0003] After the conclusion of the parison molding mep,
Mq:hlmoltopwnndlhpunm.wheh are then
gripped by the neck molds, sre innsferred by ipvening them
lhrunghnnucoflsﬂ'lolphlbhwmol:hforblwmgoﬂh:
parisops ioto conisiners. The invening siep is performed by
tuming sn inven shafl, 1o which neck mold-carrying arnms
are slidesbly affixed, and resulis in the parisons being
vpright during blow molding, that is with their open ends up.
The ransfermring of glass coniainer parisons or bianks from
blank molds o blow molds of a 1.S. mackine, as penenally
described sbove, is generally described in common]y-as-
signed U.S. Pui. Nos. 5,593,942 (Nickey e1 al.) and 6,008,
427 (Kirkman), the disclogure of cach of which is abso
incorporated by refereace berein,

[0004] Cooventionally, s & explained, for example, in
U.S. Pat. No. 3,630,709 (Jrwin), which was azsigned 10 a
predecessor of the assignee of this application, 1he disclo-
sure of which is also incorporaied by reference herein,
comiainers are blown in blow molds of an 1.S. machine by a
blowhead thal is moved inlo blowing engagement with the

in the blow molds al a given 1.S. machine section,
and is 1then moved out of engapement with blown containers
st such blow molds. The blown contsiners are then removed
from the blow malds, afier the split mokls are opened, by a
takeoul mechanism that is equipped with & plurabity of tongs,
one a1 of 1ongs for each blow mold ai 1he section of the 1.S.
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machine with which the takeoul mechanism is associated.
Commonly-assigned U.S. Pat. No. 6,241,448 Bl (Nicholas),
the disclosure of which is also incorporated by refercuce
herein, descrines 8 i1akeoul mechsnism as penerally
described above for removing blown containers from molds
of an 1.S. machine section. U.S. Pu. No. 5807419
(Rodriquez-Wong et al.) describes an ).S. machine in which
the functions of a hlowhead and a takeoul mechanigm are
combiped in & »inglke mechanism. However, the mechanism
of the "419 refcrence teaches the use of cooventional piv-
oting tongs (ckmems 72, 73) 10 engage each container
below a bead, called a transfer bead, ibat is positioned below
the threaded or otherwise configured finiah of a coptainer,
and this requires that 1he split blow mold be opened before
the blown conluiners can be prasped for removal by the
tongs. The requirement that blow malds be opened before
the blown comainer can be grasped by tongs 15 a machine
liming disadvaniage for reasons explained in the aforesaid
‘488 Bl paiem.

BRIEF DESCRIPTION OF THE INVENTION

[0005] According 10 1be preseni invention there is pro-
vided a combined blowhead/iakeout mechanism for an 1.S.
glass connainer forming machine, and 1 method for blowing
glam contsiners in blow molds of such a glass container
forming mechine and removing blown containers from such
molMs. The apparatus includes a comainer finish engaging
chuck for cach of 1he containers 1that are simulianeously
formed at a seciion of the 1.S. machine, and each chiuck
includes a plurality, preferably three, circumferentially
spaced-apart elemeats that move in and out, ip upnison, ta
engage a coptainer by iis finish. In this way, the conwiner
may be engaged by the cluck while ibe split molds in which
the coniainer is being blown remain closed, o thereby
permil the container 10 be removed for transfer o & dead-
plate of 1.5. machine immediately upon the opening of 1he
split molds of 1he blow molding in which the container was
formed. This eliminates the lost cycle 1ime of cenain prior
aris takeout devices, mich as thet of the aforesaid "419
patent, which require that the split mold be opened before &
coniainer with a rapsfcr bead can be engaged by the wkeout
“' n. L]

[0006] Ina preferred embodiment of 1he presem invention,
a pair of combined blowheadAakeou mechanisms is pro-
vided st exch secticn of an 1.S. machine. The combined
mechanisms are timed 10 operale aliernalively so thal one
combined mechanism can be positioned 10 blow containers
io the blow molds of the machine while the other combined
mechanism is positioned, afier depositing blown containers
oo ibe machine deadplaie, to immediately retum io the blow
mokis to begin a repeat of the blow molding cycle. This
climinates Jost cycle 1ime that can ariae in an 1.S. machine
with only a single blowhead at each machine scetion, as the
blowing cycle can pot begin nntil the blowhead returns from
having depasited blown comaipers on the machine’s dead-
plate. To avoid collision of the separate combined mechs-
nisms during operation, the pivol axis of the pivoting arm of
esch combined mechanism is movesble in a vertical plane,
s0 that the incoming combined mechanism can be positionsd
al an elevation above that resched by 1he ouipoing combined
mechaniam during iis pivoling mofion 1o iransfer blown
conlainers from the blow molds 1o the machine deadplate.
The use of a pair of combined blowbeadlakeomn mecha-
nisms in 1his manner improves forming cycle time because
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it cosures thal a combined blowheadfakeout mechanism
will he positioned a1 the blow molds when the molds close
around parisons Lhat were transferred 1o the molds, without
the nexd to wajt for the return of a blowhead from the
machine deadplaie afier depositing previously blown cop-
nipncrs 1thereon.

[0007] Accordingly, il is an object of the present invention
10 provide an improved appanaius and method for blowing
containers from parisons of formable glass in blow molds of
a plass comainer forming machine aod for transferring
blown connainers from the blow molda 1o a different position
for funher processing. More particularly, it is the object of
the present invention 10 provide an improved method and
apparatus of the foregoing characier in which the parisons
arc blown in blow molds of a glass conisiner forming
machine of the 1.S. type, and are then 1mnsferred 10 a
deadplaic of 1he 1.S. machine for cocling and cventual
further processing.

[0008] For a funther undemstanding of 1he preseal iovention
and the chjects 1hereof, attention is direcied to the drawing
and tbe following briel description thereof, 10 the detajled
description of the invention and o the appended clhhims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] F1GS. 1-6 are schematic clevational views showing
apparatus according to the present invention at differemt
posilions during the operating cycle of such apparats.
[0010) FIG. 7 is an elevation view at an enlarged scale, of
a porticn of the apparatus of FIGS. 1-6;

[0011] FIG.8 isa sectional view taken on line 8-8 of FIG.

[0012] FIG.9 is s sectional view taken on line §-9 of FIG.
7

[0013] FIG. 10 is 2 sectional view taken on line 10-10 of
FIG.7;

[0014] FIGS. 11A, 11B, collemively, consituie upper snd
Tower vicws, respectively, and st an enlarged scale, 1aken on
line 11-11 of F1GS. 7;

[0015] FIG. 12 is a secticnal view taken on line 12-12 of
FIGS. 7;

[0016] FIG. 13 is an exploded, perspective view of a
partion of the appanstus of FIGS. 7-12; and

[0017] FIG. 14 is an exploded, perspective view at an
enlarged scale, of another portion of the apparatus of FIGS.
1.

DETAILED DESCRIPTION OF THE
INVENTION

[0018] As is shown schematically in FIGS. 1-6, an 1S.
machipe section 20, shown {ragmentarily, is provided with
a set of blow molda 22 in which containers C are blown from
blanks ar parisons P of a glass composition st a suitsble high
tfemperature 1o be formable by blowing. FIGS. 1-6 show
tbree coplainers being formed in each set of blow molds, but
il 15 10 be understond that the invention is suited for use in
1.S. machines thai are designed 10 simultancously produce as
many as four conlainers at each machine section (8 “quad”™
machine), or even as few as ane container M each such
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section. In any case, a5 is undersiood in the art, cach sel of
blow molds 22 is made up of an opposed set of splil molds
that periodically open and close with respect to each other by
couniernscilleting or couniermrectilinear motions 10 define,
whep closed, a cavity for each container C %0 be formed
therein.

[0019] The parisons P 1o be formed inio the conlainers C
in the mold set 22 are iransferred therelo from a blank
molding side of the machine section by neck molds 24, as
shown specifically in FIG. 5. The neck molds 24 are carried
by an invert or neck mold arm assembly 26 that is connected
to an oscillatable invert or neck mold shaft 28, often refermred
10 88 » rock shafl, that oscillaies in a 180" arc berwaen the
position shown on F1G. 1 and the pesition shown in F1G. 8.
Upon the transfer of the parisons P 1o the mold se1 22, the
invert anm assembly 26, with the neck molds 24 carried
thereby, revenis from the FIG. 1 position 1o the FIG. S
position 1o begin a repeat of the glam contaioer masufac-
turing process in 1he mold set 22, following 1be removal of
the previons blown containers C therefrom.

[0020] The 1.S. machine section 20 is provided with a
side-by-side pair of combined blowhead/akeout mechs-
nisms 30, 32, each of which carries a plurality of individual
blowbeads 34, one such blowhead 34 for each eontainer C
being formed in the mold se1 22. The blowhead mechanism
30 is shown in detail in FIGS. 7-13 af the posilion shown in
FIGS. &, but it is to be undersiood that the blowhead 32 is
of the same comsiruction as the blowhead 30. In sny case,
¢ach of 1the blowhead mechaniams 30, 32 is made up of 2
carrier arm 36, from which the blowheads 34 are suspended,
and an oscillating arm 38, from which the camier arm 36 is
suspended for pivoling motion from ibe oscillating arm 38
shout an axis A. Each curier arm 36 is pivoled from the
ascillating arm 38 of the blow head mechanism 30 or 32 of
which il i an element by a paralle]l linkage or other
equivalenl structure in & known manner, to eosure that it
does not change the angular position of the blowheads 34
that are carried by the carrier arm 36 as the cacillating arm
38 cscillates, for example, from the position of the blowbead
mechanism 30 in FIG. 1 1o jts position in FIG. 6,

[0021] FIG.1 depicts the position of the blowbead mecha-
pism 32 immedistely above a deadplaie 48 of tbe )S.
machine section 20 to be able to deposit blown comainers C
thercon. In this condition of the apparatus, the blowbead
mechanism 30 is positioned in vertical alignment with a
tower 42 to which the blowhesd mechaniem 30 is secured
for pivoling motion about an axis B. Likewise, the blowhead
mechanism 32 is secured for pivoling motion sbout an axis
B 10 2 second tower (nol shown), which is immediately
hehind and a mirror image of 1be tower 42. 1o that repand 1he
pivot axis B for each of the blowhead mechanisms 30, 32 is
vertically movesble, by structure that will be hereinafier
described in grester deail, berween a lower position, for
example, that of the blowhead mechaniam 32 in FIG. 1, 10
the higher position of the blowhead mechanizm 32 in FIG.
4, 10 permit the blowhead mechanisms 30, 32 1o oscillate
hetween the positions shown in FIG. 1 and the positions
shown in F1G. 4 without inter{ering contact between 1be
blowhead mechanisms 38, 32, which are alipped in 1he same
vertical plane. In 1his manner, the blowbeads 34 of 1he
blowhead mechanism 32 will be pasitioned to immedialely
eogape parisons P in the molds 22 while the blowhead
mechanism 30 s enroule 10 deposil containers C op 1be
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deadplaze 40, a5 can be seen from & comparison, for
example, of FIGS. 4 and 6. This permits a subsiasoiial
calculated reduction in cycle time beroeen the removal of
the 5¢1 of conisiners C from the mold st 22 apd the removal
of 1be nexm set of conlsiners C from the mold sel 22,
compared 10 an installation using caly a single blowhead/
takeou! mechanism, of approximately 13%, and it does s0
without reducing 1be lime available for the cooling of the
containers C on the deadplate 40 before it is necessary 10

' remove partly-cooled containers C froin the deadplate 40 10

accommodaie the iransfer of freshly formed containers C 10
the deadplate 40. Alternatively, cycle improvement can be
somewhal reduced by moving the blowheads 30, 32 more
slowly w reduce inertial forces on the blown conainers C.
1o any case, 1he reduction in Cyclk time can be enhanced by
approximaiely 4%, that is, 10 & tota] of approximately 17%,
if each pair of combined blowheads/akeout mechanisms is
adapied 10 engage blown contsiners C by finishes helore (be
split molds of ihe mold se1 22 are separsied, withou! ihe peed
10 delay Ihe engagement of containers C uniil the split molds
are open, which is required when irasferring blown cop-
taioers from the mold set 22 by engagement of a ransfer
bead by tongs of a conventional 1akeoul mechanism. This
pheoomenon is described in the aforesaid "488 B1 patent.
l'-‘urlbet the ves of blowheads 1o transfer blown conlainers C
to the deadplaie 40 permilts partial cooling of the containers
C by blowing air going 1o the blowbead 30 or 32 during the
transfer Rep.
[0022] As shown in FIG. 7, ibe blowhead mechanism 30
has a genenlly lnpmdlll-shlped frame 44 1hat carriea the
blowhesds 34, each of which is quickly disengageable fram
the frame 44 by way of a disconnenr 35 (F1G. 11B). The
frame 44 is provided with a split somular member 46 that
extends 1heretlmongh, abave and paralle] 10 the orientation
of the containers C that are carried by the blowhead 30. A
reversing, double acting poeumatic cylinder 48 is positioned
between the ends of the annular member 46, and the cylinder
48 drives a split rack 50 (F1G. 8) 1bal exiends from opposed
ends through the annular member 46. The split rack 30,
which reciprocates bil do¢s not rolate, engages, in a right-
angle drive, » screw 52 associated with cach of 1he blow-
beads 34 10 simulianecnsly open or close a conwiner finish-
cogaging long or chuck assembly 54 (FIGS. 9, 10) ihst is
associated with each of (he blowheads 34.
[0023] As shown in FIGS, 7, 11A, the frame 44 is made
up of » pexenally triangularly-shaped upper member 36
bolied o oiherwise adjusiably secored 10 a lower member 58
with ap alipmnent plate 57 pesitioned therebeiween 1o
ensure proper alipnment between 1he upper member 36 and
the lowey member 38, which have sligned openings therein.
The upper member 36 is affixed to the oscillating arm 38 for
oscillation with the escillating anm 38 between 1he position
shown in F1GS. 3 and 4 and the position shown in FIGS. 6,
and 1be Jower member 38 camies the clements associated
with each of ibe blowheads 34. As shown in FI1G. 12,
cooling sir for the cooling of each of the blowheads 34 is
circulated through a passage 60 in the lower member 58, and
blow air for blowing parisong P into contsiners C, in the
position of the blowhesd mechanism 30 shown in FIGS. 3,
4, is iniroduced through a passage 62 in the Jower member
58. The air for the operalion of the cylioder 48, which is
shown a5 a pair of like cylinders disposed 1ail end 10 12} end,
is ipiraduced ihrough inlel lines 64, which receive air from
passages &2, 64b in ibe lower member 58, Blowing air from
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e passage 62 blows downwardly imo a parison P 1het i
being blown into a cootainer C 1hrough a iransfer wube 66,
an upper end which is resiliently biased downwsrdly by a
compremion sgring 68, an O-ring 70 being provided w
permil sealed, sliding motion between an enlarged upper end
of the tranafer tube 66 and s passage in the lower member
58 in which the upper end of the iransfer tube 66 is
pozitioned. A Jower end of the iransfer ube 66 scais against
snd discharpes into an upper end of a blow air inlet tube 72
(F1G. 11B) 1hat exiends into a parison P or s conlainer C, as
the case may be, that is engaged by the blowhead 34 with
which the air inlet tube 72 is associated.

[0024] Each tong assembly 54 carries a circumferentially-
spaced plurslity, shown s three, 1ong elements 74 that
simulisncously are powered 10 move radially either iowardly
10 grasp a finish F (F1G. 11B) of a container C ar outwardly
10 release 1he finish F of the comuiner C. While the container
C is shown a4 having s finish F for tbe application of a crown
clomre 10 the conlainer C, it is also copemplaied thai the
finish F engaging surface of the tong clements 74 may be
configured 10 handle contsiners C with threaded finizshes F.
Jo that regard, each of ibe tong elements 74 is retained withan
a tong holder 75 and has an upperwardly enending pin 76
that is received in an armular cam follower 77, which rides
in » noncircular slot 78 of a Jobe of an csciDating cam 8.
Oscillation of the camp 89, by 1he extension and reirection of
the split mck 30, is effactive to simuhanecusly move the
tong elemenis 74 of each of 1ong assembly 54 ino or out of
engapement with a finish (F) of a comainer (C). The
amembly that includes the 1ong elements 74 and the 1oug
body 76 is alideable within an anmular tong housing 79, and
resrwand travel of such assembly is limited by a pin 81,
';h:e posilion slong its longitudinal ceniral axis is adjost-

. .

[0625] The screw 52 of each blowhead 34 is secured 10 an
smmular member 82 that surrounds the wapsfer ube &6,
bushings 84 being provided within a recess 86 in (e
blowhead mechanism 30 a1 opposed cods of the trunsfer tubs
82 to permil it 1o oscillate, with the screw 52 and the transfer
nube 66, aronnd 1he longitudinal central axis of the iransfer
tube 6. A lowermost end of the sransfer tobe 66 is provided
with an externally ibreaded phug 86, and the cam 80, which
bas an upstanding anpular portion 80y that is rolstable in a
bushing 88, is threadably secured 1o an exterior of the plug
86 1o be rotatable 1herewith. The cam 80 is also threadably
secured 10 an exiension of an upper portion 72a of the air
inlet be 72 10 be rotatable therewith; thus, reciprocation of
the split rack 50 is effective 10 oscillate the screw 52, and,
thereby, to oscillsie the cam 80 10 move the tong elements
74 inwardly and ouiwardly, as desired. However, an annulsr
brake assembly 90 is provided surrcunding a povtion of
upstanding portion 80a of 1be cam 80 1o prevent oscillating
motion of the cam 80 when desired.

[0026] FIG. 14 iMusirates apparatus, which has previously
been idemtified as 1he Jower A2, for nnising and lowering the
axis of the blowhead mechanisms 30, 32. FIG. 14 illustirates
such apparsius specifically in reference 10 1be blawhead
mechamism 30, snd the tower 42 10 which it is pivotably
secured, but it i 10 be undersiood thal sppanius for raising
and lowering the blowhead mechanism 32 is the same in
design and consiniction as that for the blowhead mechanism
30. The oscillation of 1he arm 38 about 1he axis B is powered
by & rack 92, whose rectilinear molion is powered by a
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reversible moior 94, preferably an s.c. servo molor for
wplimum controllability. Oscillation of the motor 94 resuls
in oacillation of » pear sssembly 95, which slides vpwardly
anul downwardly on a hall splinc 99 1bat extends o the gear
axsembly 95 from (he moiar 94. The rack 92 drives a spur
peur 96 that is affixed 10 a shafl 98, through which the axis
18 extends and 10 which the arm 38 is connecied for turming
wilh the zhafi 98.

[027] The shafi 98 is rotatably mounied in a bracket 100,
anul the elevation of the bracket 100, and thereby tha) of the
shafl 98 and the oscillaing arm 38, is adjustable based on a
niary motor 102, preferably sp ac. servo molor, which
vogages a screw 103 that elevales or lowers a bracker 104
from which the bracket 100 is suppornied by veriical suppan
104, JUR, 1he support 108 being annular and surrounding a
lvwermoost pontion of the rack 92. Thus, (be cscillation of the
shafl 98, and therehy of the oscillating arm 38, is powered
by the motor 94, independenily of Ihe raising and lowering
of the shafl 98, and thereby Ihe oscillating arm 38, which is
puwered by the motor 102, subject 1o an elecironic or otber
vuntrol sysiem, which may be of cooventional censiruction,
thal is used 10 conirol the operation of the motor 94 and the
moior 102 in » 1imed sequence relative 1o one snother.

[0u28] Alihough the best mode contemplated by the
inventars for earrying oul the preseni iovention as of the
filing date hereof has been shown and described herein, it
will be apparem 10 Ihose skilled in the an thai suilable
maodifications, varistions, and equivalents may be made
wilhout departing from the scope of the igvenmtion, such
scope being limited solely by the 1erms of 1be following
claims snd the Jegal equivalents thereof.

‘What is claimed:

1. A combined Iskeout and blowhesd agsembly for a glass
contsiner forming machine, said combined lakeout and
blowhead assembly comprising:

a first pivoting arm, said firsd combined 1akeout and
blowhead mechanism for injecting blowing air inio
glass containers being blown in molds of the forming
machine and for then grasping the containers;

s first combined takeout and blowhead mechanism being
mounied pear a free end of said first pivoting arm and
away from a pivol axis of said firsl pivoting anm;

means for oscillatiog said first pivoting anm to move said
firsn corbbined 1akeout and blowhcad mechanisn
between a position in alignmem with glass conlainers
in the molds of 1he forming machine and & position in
alignmenl with 8 deadplate of 1he forming machine;

means for raising and Jowering the pivot axis of said fird
pivol anm;

a second combined 1akeout and bijowhead mechanism for
injecting blowing air imo a second proup of glass
confaiers being blown in 1be molds of 1he forming
machine and for then grasping ibhe second group of
conlainers;

a second pivoling snm, said second combined takeoul and
blowhead mechanizm being mountied near a free end of
said second pivoling arm and away from a pivot axis of
said second pivoling arm;
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means for oscillating said second pivoling arm 10 move
said second combined takeout and blowhead mechs-
nism between a8 position in alignment wilh the sacond
group of glass coowiners in the malds of 1the forming
machine and a position in alipnment with the deadplate
of the forming machine; and

means for raising and lowering the pivot axis of said
sccond pivoting anm;

wherein one of 1he pivol axis of said first pivoting arm and
1he pivol axis of said second pivoting anm is reised with
respect to the pivot axis of the other of said first
pivoting arm snd tbe pivol axis of said second pivoling
arm when one of said first pivoting arm and said second
pivoting arm is being moved to s position in sligonment
with tbe glass conlainers in the molds of the forming
machine to svoid contscl between said fimt combined
takeowt and blowhesd mechanizm snd said second
combined iakeout and blowbead mechanism during
oscitlation of said first pivoling arm and during oscil-
lation of said second pivoting amm.

2. Appanms sccording 10 claim 1 wherein said first

combined takeoul and blowhesd mechanism comprises:

a chuck having a circumferentially spaced-apart plurality
of chuck elemenis armanged in an anmilar array, said
ciuck clemems being simuhaneously movable solely
in a horizon plane between firs! positions surrounding
a finish of a glass conlainer, but owt of contact with the
plass container, and second positicns in conlact with
the finish of the glass container; and

mesns for sipuliapecusly moving the chuck elemenis
between Lhe first positions and the second positions.
3. Appanatus according to claim 2 wherein said menns for
simuhanecusly moving the chuck elemenis betwaen the first
positions and the second positions comprises:

ap annular cam, said anmlar cam baving a circumferen-
tially spaced spart plurality of doubje-coded, non-
circnlar slots therein, a noncirculay slol for each of said
chuck elements;

wherein cach of said chuck ¢lemenis bas s pin that is
received in one of the non-circniar slois of 1the cam; and

means for oscillating said cam to move the pin of each of
said chuck clements from one position in the non-
circular skot in which it is received 10 2 second position
in a non-circular slot in which it is received.

4. Apparatus according o claim 3 wherein said means for

oscillating said cam 4
a rack;
means for moving said rack in a reciilinear paiiern; and

a gear associated with each of said cam clements and
engaging said rack for simuliancously ascillsting each
of said gears in a common anmular direction.

5. The process for blowing plass contsiners in a mold of

a plass container forming machine and for iranspontiog
blown containers from 1he mold to a deadplate of the glass
caniainer forming machine, 1be process comprising:

providiag a firl combined 1akeout and blowbead mecha-
nism;
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injecting air into a first group of conniners 1hrough the
firs1 combined takeout and blowhead mechanism while
the containers are in the mold 10 blow preforms of the
conlainers iolo comiainers;

grasping 1be first group of blown containers by ihe firsi
combined takeout and blowhead mechanism;

transferring 1he first group of blown glass comiainers
grasped by the firt combined takeout and blowhead
mechanism (o a deadplate and releasing 1he fird group
of blown glass containers a1 the deadplaie;

providing a sccond combined lakeowt and blowhead
mechanism;

injecting air into a second group of glass comainers being
blown in the molds of Lhe forming machine throngh the
second combined lakeout and blowhead mechanism
while the coniainers are in the mold 10 blow preforms
of the conlainers into containers;

grasping the second group of blown glass containers by
tbe second combined takeont and blowbead mecha-
nism; and

transferring the second combined takeoui and blowhead
mechanism from 1be deadplate to the blow mold while
vansferring tbe fir combined takeout and blowhead
mechanism from the blow molds 1o the deadplate
without comact between the firm combined takeout and
blowhead mechanism and the second combined 1akeont
and blowhead mechanism.
The method according to claim 5 snd further compris-

reversibly elevating cach of the firsi combined takeowt
and blowbead mechaniam and the second combined
fakeout and blowbead mechanism while 1be otber of the
first combined takeout and blowhesd mechanism is
rransferring conainers (o the deadplate,

7. The method sccording 1o claim 5 and furiber comypris-

ing:

conlinuing to inject air inlo the containers being 1rans-
ferred by the first combined takeout and blowhead
mechanism while the coniainers are being transferred
to the deadplate; and

Coptimuing lo inject afr inip the conlainers being 1rans-
ferred by the second combined blowhead and 1akeout

mechanism while the containers are being transferved
10 the deadplate.
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8. A gresping mechenizm for grasping ¢ fimish of a
vertically upright glass conlainer heing blown in the mold of
s glass container forming machioe, said grasping mecha-
nism comprising:

2 chuck, said chuck having a circomferential plurslity of
chuck elemenis arranged in an anmular armay, said chuck
elemenis being simultancously movesble solely in a
borizontal plane between first positions surrounding (he
fimish of 1he glass conlainer but out of camtact with the
glass cantainer; and second positions in contact with
the flnish of the glass container; and

means for simnltaneously moving the cimek elements
berween 1he first positions and the second positions.

9. A process for emoving a vertically upright blown glass
conlainer having a2 finish from a blow mold of a glass
container forming machine, the finish being positioned
above the blow mold, the blow mold being made up of
separable mold halves that are closed with respect (o one
another during molding of the glass contsiner and are
openable with respect to one anather afier ibe molding of the
glss container 10 permit & blown glass confainer 10 be
remaved from the blow mold, the process comprising:

providing a chuck, the chuck baving a plurality of cir-
cumferentially disposed chuck clements, the chuck
clements being simuliancously movable solely in a
borizontz] plane between radially outermost first posi-
tions snd radially innermost second positions;

positioning the cimck 1o surround the finish of the glass
conlaiger i the blow mold with 1he mold halves closed
and the chuck elements in their firt positions;

simultapeously moving the chuck elements to 1heir sec-
ond positions while the mold halves are closed w
copage the finish of the glass container in 1he blow
mold; and

then opening 1he mald balves of the blow mold and
moving the chuck relative to the blow mold while the
chuck clements are in their second positions 10 remove
the glass container from the blow mold
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57 ABSTRACT

A tkeont mechaniom far s section of a LS. machine which
will grip the finish of one or mare botties a1 2 blow ststlon
and carry (e pripped botles sway from the blow siation snd
depotit them oa a deadplate. The bottam of the bottles can
be a vertical distance from the finish within a selected
distance range. A Z-axis affset is defined for the bortles and
an X-Z profile Is defined for the Z-axis offset to control thelr
displacernent from the bicw station to the deadpime.
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TAKEOUT MECHANISM FOR AN LS.
MACHINE

The presest jnvention reistes 10 a takeowt mechanism
which mandfers bottles from the blow station of an 1S

(individual section) machine 10 a deadpiste.
BACKGROUND OF THE INVENTION

The first LS. machine was paiented in U.S. Pat. Nox,
1.843.159. dated Feb. 2. 1932, sad 1.911.119. dated May 23,
1933. Today more than 4000 1.5. machines, manufactured by
s pumber of campanies. are in e worldwide. producing
moe than a hillion bottles every day of the vear An 18
(individual section) noachine has a plurality of identical
scctions (a section frame in which and on which are mounted
a pumber of section mechanisms) each of which has a blank
station which reccives one or more gobs of molten glags and
forms them imo parisons having » theeaded opening o the
bottom (the finish) and a blow siztion which receives the
parisons and farms them into borties standing uprigin with
the finish at the top. An ivent snd neck ring bholder mechs-
piem which includes an opposed pair of arms. routatle
sbom an jpven axis. carvies the parisons from the Hlank
simion to the blow siation ipvening the parisons from »

finish down 10 a finish up orientatioh in the process. A bontle 23

formed at the blow statlod is removed fram the section by a
takeowl mechanism.

In nate of the an mkeout mechanisms which include »
takeont tomg head which cap cither be displaced 180°
through a mechanically defied X-Z arc or through an
clectronically (Indfvidual X and 2 clectronic motars) defined
arc, each bottle a1 the hlow station will be displaced 180°
frorh. & locstion st the blow station to a desdpiste. The
botrom surface of the bottle a1 the hlow station is al the same
vertical location as Is the botiom surface of the botile on the
deadplme.

OBJBECT OF THE INVENTION

I s accordingly an object of the present invemtion o
provide u takeout mechaniym which can grip bonles af the
hiow sation that can have a botiam surface at any location
within a selected vertical range. and deposit them oa &
deadpime that has a fixed vertical Jocation so that the
deadplate and copveyar do Dot have 1o be adjusted when the

bottom surface of a formed bottle is at a diffevent verticl)

Jocation than the veriical locstion of the deadplate,

Oxher objects and sdvantapes of the preseat iovention will

became apparent fram the following portion of this speci-

fication apd from the accompapying drawings which Jllos-
bodimend i

ax & presently incorporsting the
pinciples of the invenpton
BRIEF DESCRIFTION OF THE DRAWINQS
Referring 1o the deawings:

FIG. 1 ks a schommie darwing of an LS. machine having
a number of idemical sections each having a blank station

and s blow siatlon;
FiQ. 2 s an ohlique view of one of the section stations

schematically showing a mold opea and close mechaniun; .,

FI1G. 3 is an ohligue view showing the Interconnection of
oae of the mald suppart mechanisms shown in FIG. 2 with
ity Jead screw drive assemhly;

FIG. 4 is a side elevational cross sectional view of the lead
screw drive assembly shown 1o FIG. 3;

FIG. 5 Is a from view of 1be Jead screw drive assembly
shoum in FIG. 3;
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FIG. 6 is sn ohlique view of s transmisdon housing
design separsted from hs support;
FIG. 7 1s an obligue view Illustrating how a mold suppost
mechaniam js supported for linear displacement in » diree-

S tion perpendicular to the clamping piane;

FIG. 8 is an obllque view of the imvert and neck ring
bolder mechaniom for delivering perisons from the blank-
malds 1o e blowmolds;

FIG. 9 Is a view similar 10 that of FIG. 7 illustrating a
second way for 2 mold suppost mechanisn 1o be supported
for linear displacement;

FIG. 18 is a view similar to that of FIG, 6 Muswrsiing the
transmission housing detign for the embodiment shown is

13 FIG. %;

FIG. 11 is a cxoss sectional view of a partion of the mold
suppont mechaaism [Mustrated in FIG. 9 showing how ane of
the round shafis can compensate for heat growth; '

FIG. ]2 is an ohlique view Dlustrming a shield for the lead

A geew and transmissions;

FIG. 13 is an cblique view fllustrating the machine bed for
supporting the Individual scctions of the LS. machine;

FIG. 14 Is an obligue view of a portion of the machine
beds .

FIG. 15 is a firt elcctronaic schematic dlagram for the
drive far a mold opening and closing mechanixn;

FIG, 15A is an alternate electranic schematic disgram for
the drive far-a mold opening and cosing mechankeom:

% FIG. 16 b a first flow chart Jlwstrating the coatrol

algorithm for s mald opening and cJosing mechanism:;
FIG. 1€A is & second flow chart illunrating so aliermnate
control algarithn for 3 mold opening and dosing mecha-
Hism;
FIG. 17 is an ohlique view looking at the blank siatios end
of the section showing a baffie mechanism moustad 1o the
top wall af the section frame o & comer thereof

FIG. )8 is a side clcvational view of the drive portion of

40 e baflle mechanisim shown In FIG. 17:

FIG. 19 is an clevational cross sectional view showing a
baflle above a blankmold of the LS. machine:

FIG. 28 is » vicw similar 10 FIG. 19 showing & baffle
engaging » hlankmald in a first condition;

FIG. 21 is » view similar 10 FIO. 19 showing a baflie
engaging a blanlonold In a second copdition;

FIQ. 22 Is an otligue view of & baflic; aad

m.nn.mmm;mumdu

sp contral for the baffie mechanism.

FIG. 24 is & view similar to FIG. 17 showing » funnel
mechanism mounted on the section frame;

. FIG. 25 is an oblique view of an aliernate embodiment of
an {wvert and neck ring holder mechaninn for use with the

53 mald opening and closing mechanizm shown in FIGS. 9 and

FIG. 26 Is a view aken at 2626 of FIG. 25:

FIG. 27 ia am axial view of the junciure of the worm gear
housing and the motor houting:

FIG. 28 is a flow diagram Mlustrating the invert algorithm;

FIG. 29 Is a flow disgram {llustrating the neck ring open
algorithm;

FIG. 38 is a fiow diagram Hustrating the revert algorithm;

g8 FIG. 31 is an oblique view of a the blank ssion plunger

mechanism shown partially in FIG. 37:
FIG. 32 is an oblique view of a single plunger canister;
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FIG. 33 is an oblique view of the plunger moonting plste;

FIG. M Is an oblique. scparated view DMiustrating the
conpection of the first four service ducts to botiom of a
plunger distribution bases

FIG. 35 is an oblique view loaking sl the front face of a
conjunction box;

"FIG. 3 is an oblique vicw of the top surface of the
conjunction box;

FIG. 37 is an obligue view looking st the top and front
faces of the plunger distribution base;

FIG. 38 Is an oblique view of the plunger transition plates

FIG. 38A is 2 view similar 1o F1G. 38 showing an akernste
plunger tansition platc;

FlG.:!nlmumllnoFlG 31 showing an aliernste
mounting plate;

FIG. # Is an ohlique view of a ponion of an neck ring
holder having an alicaaie configuration;

FIG. 4] js a side elevational view of a firt mounting
assembly showing » first mold half supporied by a mold
suppont insest;

FIG. 42 Is a side elevational view of a second mounting
asscmbly showing a second mold half supported by a mold
suppari imsert;

FIG. 49 is a sidc clevational vicw of a thind mounting
assembly thowing a third mold half supported by & mald
suppast insert; and

FIG. 44 is a schematic side elevational view showing a
hlankinold supparied 8 s blank stetion and & blowmald
supparied st the corresponding blow station;

Hﬁ.ﬁnud:hqu\rwdllllmmdnnmmd:
ip sccordance with the teachings of the present jnvention:;

FIG. 46 is a schematic illustration of the displscemen of
the takeout arm of the takeowt mechanism shown in F1Q. 48;
and

FIG. 47 is a Sow disgram of -the “Z" offsct algorithm of
the takeout mechanism comtrol

BRIEF DESCRIFTION OF THE PREFERRED
EMBODIMENT

An LS. machine 10 Includes a plurality (usially €, 8. 16,
ar 12) of sections 11. A conventiopa) section 1s made up of
s bax-like frame or section box 11A (F1G. 2) which houses
ar supports section mechanjsms. Each section has a blank
statfon including a mold opening and dosing mechanism 12
caryying blankmolds which receive discrete gabs of malten
glass and fams them Into parisons and a blow station
indduding » mold opehing and closing mechanism 13 car-
syiag blowmolds which recelves the pasisons and forms the
parisons into botdes. One. two. three or four gobs can be
processed o each section. each cycle asd the machine will
be referred 10 as & single gob. double gob. wiple gob (the
Musrsied embodiment) o quadruple gob machine depend-
ing on the numbey of gobs simultancously processed in each
scction during a cycle. The formed botthes are reoved from
the blow siation by a2 take out mechanism (FIG. 48) and
transferred 1o a dead plate 14 and then transfared by a
pusher mechanism (pot shows) to a conveyar 15 which
takes the boules saway from the machine. The from of the
machine (ar seaion) is the end remote from the conveyar.
the back of the machine is the end adjacent the conveyor and
the sides of the machine o sections extend perpendicularly
to the conveyar. Side 10 side movement is movement parallel
10 the cooveyor

FIG. 2 shows a portion of & section 11 of a tiple gob
machine made in sccordance with the teachings of the
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- yetracted separated position and an advanced

present invention schematically showing either mol
station. The section 11 comprises a scction frame 11A

it generally In the form of & box. beving a top wall 134

a top swince 4 and side walls 132. Each mold open and
closc mechaniam includes an opposed pair of mold support
mechaglsms 16, Each mold support mechaniem Is connected
to and operated by a drive assembly means comprising a
rotmy 10 lisesr transmission 18, mounted on top of the
section frame 11A snd driven by a drive sysiem 19 having
a rotary output to displace the associsied mold support
mechankm 16. lincarly in a sidewsys direction. between a
position where
the mold balves earried on an opposed pair of meold support
mechanisms will farcefully engage. The mold support
mechasizms for the blank statios are ideatical aad the mold

illustrated machine {s a triple gob machine, each mold
suppart mechanism at the blank or hlow station will support
ﬂrumddhﬂm(unhmﬂluhlmnﬂ.

only onc when no scction is adjacent. The drive system 19
includes 8 scrvo motor 66 (with any gearbox andior direc-
tion chapger) having a rotary outpat in the form of a spindie
67 (FIG. 8) which is connected 1o » lead screw 78 (ball or
Acme, for cxemple). which has opper right hand and lower
left hand thread partions. via a coupling 68. A houzing 98
suppans the lead screw 79, The lead sarew Is supported &t
its ends in the housing 94 in a vertical arientation in suitable
sisgic radis] or duplex ball bearing assemblics 99. The
housing has s tase portion $3 which is secured 10 the top
surface $4A. MB (FIG. §) of two adjacent section frames
(the 1op wall of the section will be extended outwardly to
support the bousing when there is no adjacent section) by
suitshle saews 55, opposed side walls 96 which Include
reinforeing ribs 97 and removabie top partions 98. The lead
scew [s connected to 2 rotary (o linesr tranamission which
inclodes nut means coroprising s Jower left hand nut 72 and
an upper right hand nut 74 received by the Jead screw. The
rotary to linear transmission additionally comprises means
for inmerconnecting the sats 72, 74 with s mold support
mechaniom. comprising a first pair of jack links 76 con-
necied ol one end 10 the upper nut 74, & second palr of jack
links 78 connecied st one end 10 the Jower nit 72, and a yoke
82 having a borizomal bare 91 suipporting a transverse,
horizontal pivot shaft 88 to which the other ends of the jack
links 76, 78 are pivotally connccted (sleeve ar fiange bush-
ings are milized 10 exiend link life). The yoke 82 also has &
vertical bare 92 which pivotally reccives & vertical pivot
shaft 27 of the mold support mechanism. Rotation of the
lead screw 78 in one direction will accordingly sdvance the
mald suppart mechasism towards the opposed mold support
mechanism aod vice versa. It can be seen that the jeck links
76 snd 78 provide a toggle linkage movable between an
extended and a reracied condition and acting horizontally
between the housing 98 and the mold suppart mechanizm.

Each mold suppan mechanism has 2 carrier 3 and upper
and lower inserts 24 which support the mold balves and

N

4 ' \
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which are supported on the carrier 38 by the shaft 27 which
passcs through venical holes in the earrier 30. the inserts 24,
and the yoke 82, The yoke 82 is recelved ib a pocket 181 in
the carrier 3. As can be scen from the drawings. the lead
screw is vertical and adjacent the mold suppest mechanism
and the roiary 10 linear transmission. which interconserts
the rotary output of the servo motor (the jead screw) and the
muld suppast mechsnism. is posiioned compactly between
the kead screw apd the mold support mechanism oa top of
the section top wall 134. The rotary to Enear transmigsion is
located completely above the top of the section frame aad
applies o load to the mold support mechaniom through the
yoke approximately st the center (vertically and
horizontally) of the mald suppont mechanism (vertically. the
axis of horizontal shaft 80 lies midway between the upper
insert 24 and the lower insert 24 and harizontally, the axis
of venical shafl 27 is Jocated st the centey of mass of the
carvicr 39 (and insens 24). The Joad which is trangfemred
direcrly from the vertical shaft 37 to the upper and Jower
inzents 24 lies in a plane exiending normally to the cogage-
roenl plane of the molds and intersecling the center of the
molds (the center of the cenler mold ar where there afe an
even number of molds. midway between the center malds).
The direction of this Joad is papendicular to the plane of
engagement between the opposed mold hatves (the damping
plane) and since the vervcal pivot shafi 27 rotatebly receives
both the inserts 24 and the Yoke 82, and the yoke addition-
ally sroisshly supports the barizontal pivot ahaft 88. which
Is connecied 10 the toggle links. the inserts 24 sye not
subjected 10 any mwisting forces when 8 clamping load Is
applied. The farce applied by the rounry to linear bansmis-
sioa will acoordingly be transmitted directly to the.insens
24—the carrier 30 is not in the force path of clamp loading.

Each nut 72. 74 comprises 8 fiat rear bearing surface 84
which is associated with a fiat elangated vertical machined
bearing surface 86 defined on a rexr wall 88 of the traps-
mission housing (casting) 9. When the mold suppart
mechanism is rewrncted. 8 selected spacing (clcarance) seps-
rates the rear bearing surface of the nuis 72. 74 from the
ventical bearing surface 86 defined on the rear wall The Jead
screw is selecied to have such a rigidity that when the mold
supporting mechanisms are advanced 10 bring the supported
mald halves imo clampisg engagement with the opposing
maold halves and a desired load is spplied therebetween, the
lead screw 70 will deflect sufficiently 10 bring the nx
bearing surfaces 84 into engagement with the wall bearing
surface 86. The Jead scyew housing 58 hag suficiem rigidity
to assure that this Joad can be applicd snd the removahle 10p
postian 98 can be adjustod. prior 1o fastening in place. to set
the desired dearance between the bearing surface of the nuls
and the wall bearing surface. The mold halves, the mold
suppart mechanisms. the opposed transmissions. and the
housing 90 will accordingly define a truss (made up of
triangular struchures) supparted above the top surface of the
section frame 1o inhibit both vertical displacement (the truss
will sccardingly isclate the suppan shafis from a dowmroard
Joad) ar sideways (harlzontal) scparation of the mold halves
from vertical Joads spplied during the farming process. To
provide lubrication for the bearing surfaces 84, 86, an ofl
groove 180 may be defiscd In the rear wall surface 86 and
oil ean be supplied 1o this groove through suitable passages
extcading through the lead screw bousing 90. To minimixe
siction. the machined surface may be impregnmed with
solid Jubricant. To provide greater strength the lead screw
houging 98 (FI1G. €) may be duplexed so that it can suppon
lead screws from adjacent sections which will be connected
10 yotmry to linesr cransmissions from those adjacent see-
tons.
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Each insert 24 (FIG. 7) compxises a first portion 26 which
is pivoial about the vertical pivex shaft 27 and which caxxies
onc of the mold balves and a second pastion 28 which carries
the other two mold halves and is connected via a pivat pin
29. to the fixst postion 26 at a Jocation that will asscre that
farces will be epplied equally to each mold. The pivoe shafi
27 slidingly passes downrwardly through the first insent
partion 26 of the upper insert 24, through as upper wall 30A
of a canrier 38. through the ransmission yoke 82. through a
lower wall MB of the carrier 38 and fipally through the first
portion 26 of the lower insert 24, A pair of pins 31. which
extend downwardly through the upper insext 24, through
carrier 38 and through the lower insent 24, have a selectod
clearance relative to the insent portions 1o limit the desired
motion of the first and second insert portions 26, 28.

The mold suppont mechanisms ere. as will now be
described. slidably mounted for movemest on two parallel

shafis 49, 50, The caxier 34. which extends in » direction -

panllel to the clamping plane, has an outbosrd (remote from
the invert and peck ring halder mechanism—FIG. 8) mount-
ing flange 32 on obe end. The monnting flange Is secured by
sultable fasteners 34 to a block 35 which has a suitable
cutomt 38 for receiving the flange and has a fiat horizontal
bearing swface 36 for siding on a flat harizontal bearing
surface (way) 41 defined on a the shaft 49 which is square
and is peyt of » bracket 42 which is secured 1o the section
frame proximaic ap end (the tracket 42 could optionally be
formed as part of some other mechanism housing). Wipers
(oot shown) will keep the wey surface clean and Inbricant
can be supplied o the block 5o that the bearing sxfaces can
be Jobricsted, The Inboard (proximate the invert and neck
ring holder mechanism) ead of the carrier 30 is secared by
sultsble fasteners 34 to an “L" shaped block 46 which is
Integral with a bearing block 48 and has a beariag
surface which slides on the cylindrical bearing smface of
shaft 58. -

As iavert and peck ring holder mechaniam 110 (FIG. 8)
Is monnied on the top surface of a section box between the
bisok sation and the blow station. This mechanixm has a

40 pair of opposed neck ring holders 112 which ean be dis-

placed from a separsted position to the shown closed posl-
tlon by suiable horizantally orfented pnenmatic cylinders
114. These neck ring holders suppart opposed pairs of neck
ring halves 115 which close the botiom of the hlankmolds

43 when the mold halves are closed and which. whea the neck

sings are closed. define the finish (thresds) 116 of the parison
and ultimascly the botile. When the findsh has been farmed,
the neck ring holders 112 will be rotated 180° by the invert
and peck ring halder mechanism by operating a servomotor

50 168 o rotate a drive shafi in the form of a worm (sot ahown)

supparied by a worm bousing 118 which rotates & womm gear
which is supporied within a suftable worm gear hoosing 139,
The iovert and neck ring holder mechaninm cylinders 134
are suitshly supporied between opposed spaced verticad

s supports or brackets 122 apd the worm gear housing. The

vertical warm housing 118 and the inven tanckets 122 ore
secured 10 the top surfece of the section frame

As can be seen from FIQ. A the round shaft 58 for the
biaak side mold opening and closing mechanism. which is

60 located proximate the invert and neck ring holder

mechaniasm, Is supparted st either end by the opposed invext
brackets 122 The round shaft for the blow side mold
apening and closing mechandsm is a two part ronad shaft
S0A_ 56B. These shafis are mounted comclally and each is

63 supporied st one epd by ap Invent bracket 122 and st the

other end by vertical worm housing 118. The square shafts
4% ennhie the carrier. whether at the blank station or st the
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blow station. 10 expand with an incresse in termpezsture in 8
uniform direction sway from the invert axis (the center of
the section)-

Alicrontively. as shown in FIGS. 9-11, two round shafts
S8C cab be mounted directly on the earrier 38. The free cod
dihucsm:lsmdahlymhedhymuhlebemnpln
(FIG. 19) located within sujtsble bores 171 in a pair of
mounting hlocks 172 which are designed 10 be integral with
the lead sarew housing 58, Each mountng block bas a pair
of vertically spaced bearings 176 far receiving s round shafi
SoC from mold suppart mechanisms of adjacent sections.
Each pair of round shafis associated with a particular section
(onc upper and onc Jower) are vertically Jocated equidistant
above and below the axis of the horizantal yake pivot shafi
80. Since hest growth of the drive housing will not be a5
grest as hest growth of the currier 3 a compensation
mechanisin g built into the carrier so that a carmrier. whether
o the blow ststion ar af the blank siation. will cxpand with
an incresse in iempersture in & vniform direction away from
the ceotex (the invent aads) of the section. As shown ia FIG.
11. a screw 174 interconnects s kry 176 an ome side of e
carrier 3. which is slidable horizontally ip ap clongated
hegizontal keywsy 177, with the outboard round shaft S8C
00 the other side of the carrier. The camrier bores 178 and 179
that receive the round shafi and the saew have sufficiest
clearance to permit the key to slide horizontally in it
keyway {relmively) to cnatie this round shaft 1o maintain its
parallelism with the other round shaft through 2 range of
environment temperalures.

In both the embodiment shown in FIG. § and the embodj-
meat shown 1o FIGS. 9 and 16, each carriey js supported on
a roupd shaft Jocated between the invent axis and the cester
of the mold open sod close mechanism while being sup-
parted on the other side of the cester of the mold open and
cose mechanism oa 8 shafi which can accommodate a
mmlmdn‘v:nmnonmyﬁmu:wmmﬂ
zing bolder mechanism axis. This means that tcmperature
expansios at both the blow station and the blank station will
poceed in the same direction (away fram the invert and
seck ring holder mechaniem axis) This has never bech
previously achieved. In all priar 1.5. machines. cxpansion at
the blank side occurs towards the inven and neck ring holder
mechanism whereas cxpansion at the hlow slde ocons sway
fram the invent and peck ring holder mechanizm. 1o this
regard, the cxpansion M the blank and blow sutions is
always in the same direction as the seck ring holder allowing
for bezier machine alignment.

FIG. 12 Miustrates & shicld structure for onc of the lead
screw housings. As thown, the carrier i fully retracted. The
shield has a front inclined wall 52 which is coexiensive with
the top of the carrier 30 and which is connected to the resr
top edge of the carier by a hinge 53. The shicld also bas
sides 54 which arc integral with the Inclined 10p portioa
along each edge 36 of the 10p portion. Bach side has a
vestical portion 57 which covery the end of the carvier in this
retracted position. A shicld contral. in the form of a flsp 58
connected to the front edge of the top portion 96 at & hinge
&0, is received within opposed iowardly projocting brackets
61 secured 1o the inclined front wall 52 of the shield At the
retracted the top cdge of the shield is proximate the
hinge 68, When the curier it advanced. the top partion of the
shicld (and the flap) will become less inclined and the fiap
and the 1op pertion will move relatively 10 accormodate the
displaccment.

With the tnpamimions of the mold open and closed-
mechanisma located above the top wall of the section frame
and with the wansmissions powered by electronic motors
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the 10p wall of the section frame. the Soor portion of
section frame, which copventj is filled with these
motors (air cylinders) and transmissions (linkages). becomes
open. The secticn frames 11A of the machine (there may be
6. 8. 10, £ic.) are moonted on the machine base, which is
defined by a number of two-section beds 138 (FIG. 13)
which are cansected 1ogether. Each two-section bed 130 bas
side 132 and lop 134 walls. The two-scetion bed has passage
mecans exiending from onc alde to the other side of the bed
continucus with reclangular openings 136 in the bed sides
132, which are separaied by a side wall yib 137 for slidably
receiving a plunality (eight in the preferred embodiment) of
seamless square fluid ducts 138 which extend the embre
width of the machine. The ducts are supplied with ppeumatic
services. coaling air. process air, lubrication, and process
vaasam. eic.. a5 required. The 1op wall 134 has hlank station
openings 149 and blow station openings 142 which expose
thesc filuid ducts 138 within each of the section
Section cables snd wiring extend bencath the fluid ducts in
saitable condults and corne up through the space betwenn
the doct groups and through wiring ports 145 defined in the
bed 1op wall 1M for copacction 10 Individual mechanisms.

The duess 1398, which run from one end of the machine to
the other aad which are conpected 10 suftable sources, are
releasahly clamped 0 cach two section bed by a clamping
structhure (F1G. M) which Includes an “I” beam 147. which
undexlies all of the ducts. and a toggle device 148 at the fromt
and back of the bed which is connecied between the “T
beam and @ie top wall of the bed. Each) toggle devier has a
toggle operating screw 149 which has an head
151. and which can access the ducts l:lﬂnud: suitable
bed openings 153, Rowation of the ing scyew in ome
direation will push the ducts against the side wall ribs 157
and devate them upwardly into forced engagement with a
rib 143 which projecis downrwardly from the top wall 134 of
the two scctjon base, Should it be neceasary 1 remove aoe
of these ducts and replace it with two ducts. for example. the
duct clanmping mechanism can be released by rotation of the
enpllblehldd'dlelonhnﬂ:llullmllllh
direction s0 that the duct can be . removed and
rqi.ncalwhmnhiﬂemhydd:dum(dmulhﬂdﬂ
or delaied 1o define the number of ducts desired).

Referring 1o FIGS. 15 and 16, each molar of 2 mald
opening Aad closing mechaniom” operates ia 3 cozventional
mannax where feedback signals sre supplied to & meotion
controller. which controls the srvo amplifiers that operate
the motors (servo motors). As shown., the mosars are elec-
tonically gesred together. Motar/encoder number 1 (the
masicr) M1/154 follows the demand signal from the motion
coptrollery 155 command position sequencer 158. The sigaal
fram the motion coutraller position feedback prooessor 133
which receives a digital feedback signal from the encoder
porton of molar/encoder number 1 Is supplied to the sum-
ming circuft 156. The summing circult omtputs to the com-
mand signal processor 158 a digital signal which is supplicd
to the amplifier 168 which operates the number 1 motog/
encoder. The motion controlier caommand position sequencer
receives a tignal from the summing circuit 156 which Is
processed into a demand signal and sent to & second sum-
mipg cirauit 161 which also receives s sgoal from the
position feedhack processar 166 which receives a digital
feedbeck signal from the encoder of motar/encodes
oo. 2 (M2/168) and cunpuns a digital signal. This signa) is
copverted by the second amplifiar command signal proces-
sor 159 which supplies the signal to the second amplifier 162
which operates motar/encoder number 2 (the slsve) 168.
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The scparstion berwees the mold balves. when the mold  supports thoee baffies 184 (the baffie mechanism is shown
carrjers e fully retracted (each is o the siat position). cas~ schematically since there are & grest variety of specific
be determined and halfway thescbetween is the ideal cexter  designs) is conserted 10 a vertical actusting rod 186. This
point of mold movemest The inithl siep of the feed  actusting rod will be clevated and rowted during the upper-
program Is for the Command Position Sequencer 150 to 5 most portion of its elevation so that the baflles can be
define a displacement profile that will opersie the mators ~ displaced between mn elevated. retracted position and a
(M1. M2), which are clectronically geared together, 0 Jowored advanced position where the baffies will be located
displace the malds associsied with those motors to that ideal on top of the blank molds. This compound displacement is
center paint. To verify that the displacement of both mold effected by a servamotor 138 (FIG. 16) which has a rotery
caryiers has been campleted. the velochy of each motar is 5 output 199 which Is connecied via & coupling device 192 to
tested and §f the velocity. of onc motor (MV]) and the & screw 194, The screw i threadedly connected to a nat 196
velocity of the other motor (MV2) is serothe pext stepinthe  which fs free (0 rotate within a suitable bore 198 in a cam
feed program will begin with the Command Position  housing 199. A cam follower. in the form of a yoller 202
Sequencer {ssuing a velocity prafile that will drive bath rides in a barre] cam 204 defined in the wall 286 of the cam
motors st a very slow welocity (V,)—this can be any ;5 housing. The vertical actating rod 186 is mounted on the
command that will cause the motoss torun). When the actual  10p of the nist. As can be seen from FIG. 17, the cam housing
velocity of each motor again becomes zevo. a determination  has a base 208 which is bolted 209 10 the 10p wall 13 of the
Is made to verify thet the actual end position of the advanced section frame 11A at & front corner of the section frame
mold caryier is within an scceptsble aror (£°X" from the  defimed by o side wall 132 and the front wall 135. At the
ideal center point). The encoder associsied with each motar 4 advanced location, the axes of the baffies are comis] with
movides data from which the actual end position can be  the axes of the closed blankmolds apd on top of the
determined If the mald carriess are accepiably located. the  blankonolds. Wiea the cam §5 operated the baflles will first
third sep of the feed program proceeds with the ronning of ~ pantially elevate sway from the blankmolds and thes while
each motar 1o apply a selected 1arque for a set period of time  the baffles e elevated the rest of the way. the baffies will be
(“T1") which can be inpatied via a computer. This time 55 displaced sway from the cester of the blsnkmolds so that the
period s the time poyjod when the mold halves will be invert and neck ring holder mechanism can transfer formed
clamped together. When this time rums out. each mold carrier  parisoms to the hlowmalds. The baffie mechanism can be
1s returned 10 jits “0” or start positioa. As showp. toreturn the  located o the front of the section frame In cither corner apd
mald support mechanisms 10 their start positions, cach-  unlike conventiosal baffic mechanioms. the fully elevated
maoter is opaated ot a slow velodity ~VS. with the misns g and retracted baffie ann cas be Jocated fully within the
sign dpuifying roterion in the opposite directlon (which can ~ section as shown in FIG. 17 and not overly aa adjacent
be set—the srrow represents a computer input) for a limited ~ sectiop.
period of time T2 (which also can be sct—the arrow A baffie (FIG. 19) bas a body 248 which Includes a cop
represents 8 campuier input) W0 “crack” the molds befare the  shaped partion 250 having as annular inclised sealing
mald holders are withdrawn to the "0 position at & rapid 5 surface 252 extending ayound its open bottom for engagiag
velochty -VR (a2 open proflle—a consiast accelaation  and scaling a comesponding surface 234 st the top of the
scgment fallowed by a constant deccleration sepment ending ~  open blankmald The body 248 also includes s vertical
ot the siart position. for example). tubular slceve portion 256 which defines a cylindrical bex-

A second algarithm for contralling the two servo motors  {ng surface 258 for slidably receiving the rod 260 of & piston
is shown in FIG. 15A. In this embodiment the Motion o clesnent 262 The cylindrical head 264 of the piston element
Cootrolla ivdudes s Command Position Sequencey foreach 262 has an smnular sealing surface 265 which s slidingly
motos. The motors are accondingly not electropically gemed  displaceshie within the bore 266 of the cup shaped portion
ogether. As shown in FIG. 16A. exch motor Is simulia- 250, A spring 268. which is located arousd the vertical
scoualy opersted 10 displace s associsted mald holder, in ~ tubmlar slscve portion 256. is compressed between » collar

|
%
|
:
|
:
|
g

position of each mold holder is located £X from the ideal downwardly untll the top of the collar is Jocated a frst
midpaint position, Infeed is acceptable. If this is not the case distance D1 from the top surfece 272 of the blankmold
signal will be produced. The scrual midpoint is 33 where the cylindrical head will be Jowered. relative to the
determined (the total distance traveled by both mald holders  cup shaped partion.
divided by two) and defines a new jdeal midpoint. If one between the bottom
mald holder traveled fanther than the other {more than an cylindrical head and
e difference) the control will define o scaling factar  cylfudrical head

far the feed profile for ane of the motors thet will either 0 portios a venieal dissace “y™). This i
speed up e displacement or slow down the displacement o compressive foroe betwees the piston clement and the
reduce the difference in the distance maveled by the two hlankonold 10 establish the desired seal between the cagag-
mold holders. The comrol will then apply the yequired  jpg inclined sonnlar surfaces 252, 254. Now settle s
jorgue 1o the motors and costinue the program shown in jptroduced into the hankmald through the central bore 276
FIG. 16 €5 In the piston rod will pass through a pumber of

F1G. 17 shows a taffle mechanioyn 1836 mounted on the extending holes 278 in the cylindrical head into a cooe-
top wall 134 of a section frame J1A. A carier arm 182 which  sponding number of vertical holes 280 and through the

SDOCID: «UR_S60B813A1 1>



" dn

5,895,513

1n

annular pap between the anpular botiom susface 281 of the
cylindrical head and the top surface 272 of the blowmold
into the blankmold (suitsble holes 282 which connect the
interior of the body to atmosphere sssurc that the cylindrical
head cap move smoothly relative (o the body). When settle 5
blow is complete and the gob is 10 be formed into a parison.
the collar js displaced until the top of the callar is located a
second distance D2 fram the top surface 272 of the blank-
roold. This results in the bottom anpular surface 281 of the

cylindrical head forcefully engaging the 10p meface 272 of |

the blankmold (o close the biankmold. As the parisoa is
formed (farced to fill the internal cavity defined by the inner
surface of the blankmold and the botiom swface of the
cylindrical head) alr can escape through a sumber (four in

the preferred embodiment) of small nowches 286 defined in 4

the bonom anpular surface 281 of the cylindrical head (FIG.
22) into the vertical holes 280, through the radial holes 278
into the pistan rod bore 276 and o through now exposed
escape bores 294 into the space between the: top of the piston

and the cup shaped portion 250 and out the relief openings 3
22

When a funne] mechshism 218 Is required It can be
mounted ip the other front corner. As can be seen from FIG.
24. the baffie snd funne] mechanisms are [dentical except for
the dircajon of the bamrel cam and except that » funsel 35
carrier 212 suppasting theee funnels 234 is mounted on the
other sctustor rod. The funpel mechanigm, like the baffle
mechanism. can be always Jocsted within the territory of it
own section.

FIG. 25 Mliustratcs an alicraate invert and neck ring holder 30
moechanism 116. As shown, this invert and neck ring holder
mechanism can be used with the embodimem shown in
FIGS. 8-10. The end of each beck ring bolder adjacent the
warm gear housing 128 cads in a slofted mounting bracket
113 which Is slidingly received by the keyed end 109 of a 35
suppon bracket 117 secured 1o an jpvert cylinder 114, The
annuler outhoard end 119 of a cylinder 114 (F1G. 26) slides
within a corresponding sunular groove 121 in the top of the
related outboard side bracket 122A. The threaded end 123 of
a proximity switch or scosar 124 Is threaded into a suitable 40
bore 125 in the side bracket and socured by a nut 126 sl the
location where it will sense the cylinder at its fully inserted
position (neck ring holder retracted). The proximity switch
cabie 128 catends dowswardly through a hole (not shown)
in the side bracket and the proximity switch is protecied by 43
a covex 129. An additlonal pair of proximity switches 124A
(FIG. 27) arc mounied on a bracket 131 which is secured to
the warm housing 118. These praximity switches are located
beneath the warm gesr houting 120 with one facing each
cylinder. Sccured 10 the end of each cylinder. proximate the 50
warm gear housing, is a semi circular warget 133 which will
operaie an associated one of these proximity switches when
that cylinder is Jocated agrinst the warm gear housing fram
the Jocation where the acck ring holder is at a first oricats-
ton whereat the neck ring halves carried by the neck ring s
holder are on top of the plunger mechanism {the 180° iovent
start position) to a second arientation (sbout 180° away from
the firt oricotation) wheveat the neck ring halves are holding
parisons at the blow station (the 0° inven ead position).
Horeinafier. the phrases aeck ring closed and peck ring opea 60
will be used to describe the jon of the neck ring
holdesfracket/cylinder and the controls will be described
with refgcnce to oac neck ring holder bat the other neck
ring holder is contralled in the same manner. Since the savo
motor 188 has an encoder which geperstes a position &
feedback. the angular position of the peck ring holder Is
Jnown throughout jis-angular displacement.
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The algorithn Dllnstyated in FIG. 28 will idemify opers-
tional during invest. mmdﬂ:neﬂ:ﬂq
closed sensor 124A will be continbously monitared as the
iovert servo 108 advances the worm to rotate the gear and
the peck ring from the stan invert Jocstion (180°) to the end
invert locstion (0”). Should the peck ring not maintaln jits
closed position throughout this 180° displacement. an alarm
signal will be sent. This signal could efther stop the cycle or
inftiste any desired lesser action.

The algarithm illostrated in FIG. 29 will assure that the
tiroe of serival of the neck ring s the open position will be
copstant. The neck ring cylinder will be opexated at & set
time in the cycle (time T) to displace the neck ring from the
closed position scased by sensar 124A on the gear houaing
to the gpen position scnsed by sensor 124 on the end brackel
The time between these two signals is tUmed “AT™ and

10 an jdea] time differepce (the original time
differcace) and & time (“T™) offset, which it the difference
between the actual and ideal time difference. is soppled.io
the contral which operates the neck ring cylinder. In the
event that the “T offset becoands excessive ar estic. an
alarm signal will be isseed 10 effect any desired consequence
from cyce stoppage. (0 an operstar warning thal maimte-
nance Is required.

FIG. 38 illustraicx the revert algarfthm. The peck rings
will be apened at the biow station to rejease a completed
bottle and befare the arm can be rotated 180° to the hlank
sttion, the control soust vexify thet the seck ring is o the
open poshion. With such vevification. the invert servo will
be operated to effect the desired angular displacement. At a
sehddllﬂedrmﬂmtﬂlﬂd)hmdwmm
the peckring cylinder 1o displace the cylinder (the neck ring)
from the open position 10 the closed posfiloa. Such action
will be confined by limits including the limits that 81.has to
be greater than X° and that the movement of the peck ring
must be complete by Y*, XY, apd 8] are Individually
sctable. The control deteymines the actual angle (81 actual)
when the neck ring open sensor 134 s switched off and
determines a 61 offset #1 by subtraciing 91 actoal from 61
ideal This offset is supplied to the contral to camrect the
locstion where the neck ring cylinder is operated. When this
offset becornes excessive or cmatic an alerm signal is sent

The contral addiionally monitars whea the neck ring
resches the closed position detenmining the angle 62 actual
whes the peck ring cosed sensor 124A senses the ncck ring.
The cylinders are conventionally afr operated and the time
for a cylinder 10 be pneumatically displaced from the meck
ring opea position W the peck ring closed position can
depend on the condition of the . As the
cparstioa of the cylinder degrades, it can take Jonger for the
mwwmmumuﬂm
camse the moving stuctare (the neck ring structure) W
impact the blank molds that normally would be out af the
way. The control determines a second 0] offsct (62 ideal-82
actual) and makes a second comection (o the angle when the
neck ring Is operated. When this degradation reaches a
seleciahle angle indicative of the need for action. the control
will issue a suilsbie signal indicsting that repair and/or
ruainichance is in order, Since each angular displacement of
the encoder is a function of time. these offscts could be
cooclsted 10 tracked differences of time. These offses
assure that cycle cvenis ocor af constant times.

A plunger mechanism. which is part of the biank station
of a section, is shown jp FIGS. 31 and 32, and includes three
plunger canisiers 62. as shown, where the machine is a triple
gob machine. Each plonger ennister has an upper cylinder
portioa 63 and s lower cylinder portjon §4 with plugs €5
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supporting “O” ring seals 71 and an exhaust duct 73 extead-
ingnﬁalb'duw::.:dlyﬁu:m::wnmﬁuﬁdm
Jower cylinder to connect the plonger canister to requived
services (plonger cooling. exhaust, plunger down. plunger

14
base for recelving a erank 323 operated isolation rod (valve)
324 which can be rotsied from an open arientstion where the
pocumatic services and lohwieation can flow throngh holes
325 to the outlet ports. o a closed arieniation where such

up. counterblow/vacuum (in blow and blow machines) ar 5 flow is blocked

plunger cooling (in press and blow machines). Jubrication,
separate thimbie up). The canister msy exbausi through the
upper cylinder and in that case the exhavst duct and asso-
cisted ducting shown would not be required For clasity the
plunger mechaniom will be described in a blow and blow
machine but where coumerblow/vacuum is described §t
should be undersiood that this would be plunger cooling in
a press and blow machine. Secured to the 1op of each upper
cylinder is a8 mouming plate or flange 77 and 10aling 79
which has opposed cars 51 to capture the opposed peck ring
halves as the neck ring holders are closed. These mounting
pintes 77 arc secured with suitable fancoers 83 to the top
suface of a mounting hlock or plate 85 which has holes 87
{F1G. 33) through which the upper/ lower cylinders can pags

Connected to the front face 321 of the plumger distribution
basz ks & conjunciion box 330 (F1G. 35) which includes five
service inlet ports (320A. MPA) on the rear face which
communicate with the service outlet parts 320 and 309 of the

10 plunger diswribution base (“O" rings 336 provide the

sealing). The illusirsted embodiment is a triple gob configo-
ration which means that the blank station of each section

includes three plinger canisters mch as shown in FIQ. 32,
i.e.. ap inner plunger caniswer (the one nesrest the invert and

15 neck ring holder mechanism axis), a middle planger canister

and an outer plonger canister. Each individual pocumstic
service isput (plunger up. vacoum. cousterblow. plunger
down) apd the Jubwiestion ne Is split in the conjenction box
im0 three caputs, cne for each of the three plunger canis-

and the mounting block is fastened 10 the 1op sixface $4 of 20 1rx On the kft portion of the from face 3%2 of the

the section frame 11 with suftable bolis 89. On the top
poction of the upper cylinder is locaied o locating diameser

€5. The 1op surfsce of the sectiod frame has a large opening *

(vt shown) which can accommaodate the plunger cartridges

conjunction bax sre Jocated, for the janer. middie and outer
plunger canisters (the vertical agows, “Inner canister™. efc..
in FIG. 35. idemify vertically armenged groups of parts on
the front face that are associaled with s particular confster

whether single. dovbie or triple gobi, The top surface 94 of 25 and the horizostal arrows. “10 canister™, esc.. identify barl-

the section frame is accordingly the maner surface. h I
preferably machined. at the location wheye the mounting
block Is to be secured. 10 define a precisely harizomal
mounting pad. The top (or an area or pad on which the
flanges are 10 be mounied) and bottom surfaces of the
monating block preferably are machined 10 be parallel and
the helght of the mounting block is defined to Jocate the
toaling af the desired height. By also defining the mounting
Hock eylindrical openings 87 to matingly receive the Jocat-
Ing diameter of (he plunger canisiess. the axes of these
plunger canisters will be precisely locsed upon insertion
By Jocating dlamond and round pins not shown) an the top
wall of the section frame and defining suitshie holes in the
botlom muface of the mounting plaie, the mounting plate
will be antomatically located. Since the top of the plunger
canister js secumed to the 1op wall of the scaion frame,
growth resnlting from heet will not significantly vary the
locstion of top of the tooling.

The first four fuid ducts undexlying the blank side of a
seciion (FIG. 3) are pncumatic services for plunger down
(duct 300-zpproximatelly 3.1 Bar). mmnwblw {duct 382-
spproximately 2-3 Bar). vecium (duct and plunger up
{doct 306-sppraximaely 1.5-2.5 Bar). Connection of these
seyvices. via holes M7 in the top wall of the ducts, Is
established to vertical inlets 388 in the bottom surface 316
of a plunger distribution base 312 vis cavesponding hales
314 in a conpection plate 316. The four pneumatic services
are rouned toough the plonger distribution base to ootlet
ports 320 in the front face 321 of the plunger distribution
tasc. A fifth fluid duct 301 underlying the bottom wall of the
bisnk station of a section (FIG. M) camies pressurized
lubricstion fluid The lubricant passes through & holc 383 in
the 1op wall of the Jubrication duct. through s bole 311 in the
copsection plste and into a lubvication inlet 385 in the
bottom surface af the plunger distribution base which sup-
piies the Inhrication via an cutlet port 399 on the fron face.
Pffective sealing is achicved with “O" rings 318 compres-
sively located berween cither surface of the connection piste
316 and the 10p surface of the ducts and the bontam nurface
31¢ of the plunger distribution base whea the plunger
distribution base is bolied onto the bortam wall of the section
frame. A cross bole 322 is defined in the plunger distribution
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zonial groups of parts that are associsted with s particolar

" fanction). three outlet ports 334 for the phmger up service.

which originate with the single plunger np inlet por. Gree
ehsun ports 336 which commonicate with exhaust and

30 three “10 canistex™ inlet ports 338 which commuaicate with

three cutlet ports defined in the rear face of
the conjunction box (not shown) which communicse with
comesponding “plunger up® inlet parts 368 defined in the
front face 321 of the plunger distrfbution base (F1G. 37).

35 Flow for each vertically mmanged groop of ports oo this l=ft

portion of the from face may be controlied by a device which
can rcgulate the pressure such as regolator/valve and
receiver tank (not shown for clarity) which will either
connect the “1o canisies™ line to pluager up sesvice or to

40 exhsust. On the right portios -of the frost face of the

copjunction box (FIG. 35) also are Jocatod, for the inner.
middie and omer plunger canisters. three service outlet ports
34 for vacoum. each originating with the single vacuvum
inlet part, three coumerblow outlet parts 342 each ariginm.

45 ipg with the single coupterblow inlet pont for coomerhlow

service services. three “to canintes” inlet parts 344 which
communicate with three cntlet poris defined
in the rear face of the conjunction box which communicate
with caresponding “coonterhlow/vacoom™ Inlet ports 364

50 defined in the front face 321 of the plunger distribution base

(FIG. 37) and lree exhausi ports 346 comnumicsting with
exhsust. Here a reguistor and valve (pot shown) operates in
cobjunction with a pllot operated valve (pot shown) to
conaccl the “1o canister™ Inlet poris efther 10 vacoum or

53 couvaterblow ar 1o exbaust. Located on the right slde of the

top face 348 of the conjunction block (F1G. 36) are. for the
Inper. miadle and outer phunger canisters. three plunger
down service outlet parts 352 which originate with the
single plonger down jnles port for pluager down service,

€0 three inlet ports 350 communicating with three

ing outlet ports defined In the rear face of the conjunction
box which communicate with correspoading “plunger
down” inlet ports 362 defined in the front face 321 of the
plunger distrfbution base (FIG. 37) and three exhaust porta

a5 354 which communicate with exhaust The flow of each

vertical group of ports is controlled by an individual regu-
Istor and valve (not shown for dity) which will either
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connect the “10 canister™ line to plonger down sexvice or to
exhangt, Located on the left side of the top face 348 of the
conjunction block are., for the inney, middle and outer
plunger-canisters, three thimbie up sarvice outlel ports 351
for the thimble up service which commupicate with a8
plunger dowa line. three "o canisier™ inlet ports 353 com-
with three coarresponding outlet paris defiped in
the rear face of the cogjuaction box which communicate
with corresponding “thimble up” inlet ports 363 defined in
the fromt face 321 of the plunger distribition baze (FIG. 37)
and three exhaust ports 358 which communicste with
exhsust. The flow of each vertical gronp of ports is com-
udl:dhynlndmdnll regulater and valve (not shown far
clarity) which will either connect the “to canista™ line to
thimhle up sesvice of 10 exbavst. The conjusction box aleo
splits the Jubsicstion Line into Swee lincs which supply three
luh:cnlnnmpunpuuslS(FlG 37) on the front face of the
plunges

n:fm;wmm.lheﬁmflcdhcplugc
disuibution base also incdludes 8 number of additional inlets
365 for additional fluid functions such as neck ring cooling.
take out tong closing. cooling air. neck ring open/close. eic.,
which connect with corresponding conduits in the conjunc-
tion box. These conjunction box lipes can conpect 10 outlets
in the 10p surfacc of the conjunction box (not shown) which
are conpecied to correspondiag outlets in a ding
pumber of individual regulatoss and valves (not shows far
which distritnwfie zir from the plunger down lime.

regulated to the desired pressures.

The top nuface 315 of the plunger distribution plic has
three sets of outlet ports each having a plunger up outlet port
366, » plunger down outlel port 368. a counterblow/vscuum
outlet port 376. a thimble up outles part 372 and a Jutrication
cutlet port 374. These outlet poris are universal (parmanest).
Le.. the pumber of scts of outlet holes caresponds 10 the
maximim sumber of gobs to be processed in the section.

To define & specific Plunper confipuration (tingle. double
o Uiple gob) and 1o define & defined plinger spacing (34",
6" for cxample). in the event there are muitiple plungers. a
tansition plste 376 (FIG. 38) is secured to the top surface
315 of the unjversal plunger distribution plate via suitahle
bolts 377. The wanshtion plaiz has, for each canimer, a
plunger up outlet hole 388, a plusger down oullet hole 382,
a counterblowivacoum outlet hole 384, s thimble up outlet
hale 386 and a luhrication services outlet hole 388 in the 1op
surface 390 for receiving the downwardly projecting con-
secting stubs €5 on the plunger capisters (an “O" ring 71
esuablizhes the seal befween a downwardly projeciing stb
and ju recejving hole—any movernent of a plunger canistes.
cither within s mounting plate hole ar as a pan of the
mounting plate. will not result in the tiking of the canisters
since sufficient fiost is sssured via the “O” ring scals on the
receiviag holes of the transition plaic) and a plusger cxhanst
hﬂe:ﬂuﬁnpndlomlvemedep:nan.plunguuhnl
pipe 73 of & plunger canisier. The plunger cxhaust holes
communicale with a dischuge opening 378,

To change the section from one configurstion 10 another,
Le.. 1o change fram the Wustwicd triple pob operation W
doutlc gob operatioa. for cxample. the illustrated wriple gob
transition piate will be removed and replaced with a double
gob transition plste (FIG. 38A) which will scal off ame of the
three sets of pluager output ports on the top surface of the
plunger distribution plate while estahlishing connections 1o
the third se1 of parts (the plunger mechanism contral will be
modified so that only the valves. eic. associsted with the two
scts af ports in the ransition plate will be operated).

To sccommodse e manufacture of botties having a
subsantial height varision. the neck rings/plunger canimer
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(s) cam be clevated by 70 mm. The origi
transition plate having a height H] and the mounting plate
having a thickness D1 can be replaced with a translijon plate
and mounting plate each having a height increased by 70
mm (H2—F1G. 38 apd D3—FIG. 3. respectively) and the
peck ring holder can be replaced with alternaie arms whereln
the mounting bracket 113A elevates the neck ring holder 112
70 mm from position P (FIG. 25) to position P2 (F1G. 39).
The fixed stop 111, Ihdllousmemmml'h'mh
shown in FIG. 40.

As can be soen from FIGS. 41-43. the machine, with a
given pair of neck ring holders. can ust blankonolds having
a wide range of beights w produce botiles having a wide
range of heights, While the blankmold helf 17A. 17B. 17C.
17D (FIGS. 41-43) and the insert can take varios forms., the
intercompection of the biaskmald half and the igsert is
defined 10 establish s fixed vertical dimension *J™ berweea
the inven center 434 apd the top surface 438 of the blank-
mold halve neck ring groove 436 (the top naface of the nock
sing). For a neck ring holder located st P1 (FIG. 25): this
dimension could for example be 100 mm whereas this

growth of the blankmolds due 1o heat will acour

from this Jocstion and any growth fram this location dows-
wardly will be insignificant (without requiring say adjust-
ment of the plunger mechanicm or meck ring. which ks
convestionally required in priocr ant structores where the

M)whlebnhu;ﬁumtelq:vhudmwuﬂy
Jrojecting. annularly extending lip 382 having & number of
segments supparied by a corresposding upwardly
projecting., ansularly extending lip on the blow mold support
insert (not shown), which also can have a number of
scgments (M a Jocation praximate the nock ring groove).
expansion of the blowmald halves duc to heat will also ocour
in the direction away from the finish (the threaded portion)
thereby being copsisient & both staticas.

As can be appwecinted. while in the prior sy, so shift from
one configurstion (single. douhie, triple gob) st obe center
distance to the samne or a different configoration at a different
cexder distance, often required the purchase of g different LS.
machine or & substantial rebuilding of an existing machine.
The pmrimary reason for this is the complicned mold open
and close linkages which defined different geometries. The
disclased LS. machine is a vpiversal center distance
machine. It can be changed from any desired configuration/
cenler diitance 10 any othar desired configuration/center
distance simply by replacing s number of pans which define

>
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a desired coudiguration/center distance; i.e.. by replacing the
quick chasge mold carier assembly of the mold opeaing
and dosing mechaniam. the mounting plate. ransition plate
and perhaps the plunger canisters of the plunger mechanism.

the peck ring bolders and st the blow gaion the maold 3

coalisg mechanism would as Is convemional be changed 1o
change machine’s configuration.

The takeowt mechanism. which Is chown In FIGS. 45-47.
is mounted vo the top surface 94 of the top wall 134 of the
sectlon frame and has a takeout tong head 456 which can
releasable grip the bottle(s) at the blow station and which s
- supporied by sn X-axis slide 452 slidahly carried by a “Z"
mxis mounting housing or slide 454 which is slidably dis-
placesbie along & Z-axis column 456. The X and Z axes are
coatolled by suitable servomotors 457, 458, The bottles
formoed at the blow station, whatever their height will
always have thel finigh Jocated st a fixed vertical Jocstion
(“Z" dsum) and the bottom surface of a bottle may be
Jocxted st diffevent veniesl loculons (ZB1.783) relative to
this Z dasum within the verical beigt range of e bottles.
These bottles are gripped by the takeout tong head, removed
from the blow sistion and deposiied on a deadpime 460
which may be located at a variety of 2 locatlons (ZD1.ZD32)
A shan bottle will mavel a different Z distance (21) than will
lullbnnlem).mubulmdm&lnddmu
X-Z displacement profile for the keout 100g head for any
" offscs (ZB-ZD). and cifects the desired displacement.

We clalm;

1. A takeont mechanism for a section of a LS. machise
which will grip the finish of anc or more bottles-at a blow

18
staticn and cmy the gripped bottles eway fram the biow
station and deposit them ot & deposit location. wherein the
bottcen of the bottles can be a vertical distance from the
finish within a selected distance range, comprising
a takeoant tong head for releasably gripping the finish of
the one or mare bottles at the blow station,
mesns for Jocating said takeout wog head a2 a selocted
vestical location a1 the blow station to prip the finish of
said bottles which can have a botiom at any vertical
dinance from the finish withip said range.
mesas for displacing said takeout head from said selected
vertical Jocation at the blow station whereat the bortles
are gripped 10 saild deposit Jocatlon incinding
means for defining & 2-axis offset. and
mesns for defining & displacemen profile with asid
Z-axis offszt for displacing said akeout toug besd
from said selected vestical location s the blow
sistion 1o said deposit location.
2 A ukeoust mechanism for s sectioa of s 1.S. machine

2 aecarding 10 claim 1. wherein cald deposlt Jocslios Is

defined by a deadplate which can be Jocatod a1 a plurality of
beiphts.

3. A takeowt mechanism for a section of a 1.8, machine
accariling to cdaim 1. further comprising means for defining

B 3 Z-axis datum wherein said Z-axis offset is defiped by

sobtracting the vertical distance berween the botom of the
botle and sald Z-axis datum from the vertcsl distance
between the deposil location and the same Z-axis damm.

LY
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ASSIGNMENT

WHEREAS, I, Stephen M. Gerber, of, 10690 Center Road, Traverse City, Michigsn 49686,
U.S.A., together with William F. Mazur and Larry N. Shue, have jointly invented an improvement in *“Method
and Apparatus for Transferring Articles in Unlson™; and

WHEREAS, ], as a joint applicant with seid William F. Mazur and Larry N. Shue, have executed an
Application for United States Patent based thereon, onthe _ 4  dayof _/ed-.. <z , 2003; and

WHEREAS, Owens-Brockway Glass Contalner Inc., a corporation of Delaware, is desirous of
acquiring certain rights thereunder;

NOW, THEREFORE, for One Dollar ($1.00) and ather valuable considerations, receipt of all of which
is hereby acknowledged, 1 have agreed to and do hereby sell, assign, and transfer umto said corporation my entire
right, title, and interest in and throughout the United States of America (including its territories and
dependencies) and all countries foreign thereto, in and to seid invention, said application and any and all patents
(including extensions thereof) of any country, which have been or may be granted on said invention or any part
thereof, or on said application or any divisional, continuing, renewal, reissue, or other patent application, based
in whole or in part thereon, or based upon said invention.

TO BE HELD AND ENJOYED by said corporation, its successors and assigns, to the full ends of the
respective terms for which said patents or any of them have been or may be granted, as fully and entirely as the
same would have been held arid enjoyed by me had no sale and assignment of said interest been made;

AND I hereby covenant and agree for myself, my heirs, and my legal representatives, to assist my said
assignee in the prosecution of said application and in any interference which may arise involving said invention,
and, upon request, to execute without further consideration all necessary and desirable divisional, continuing,
renewal, reissue, or other applications for patents in any country, that might be deemed necessary by said
assignee fully to secure to said assignee its interest as aforesaid in and 1o said invention or any part thereof, and
in and to said several patents or any of them. Further, I hereby authorize the above-mentioned assignee to insert
in this instrument the identifying serial number and filing date of my said application when received.

AND [ do hereby authorize and request the Commissioner of Patents of the United States of America to
issue any and all United States patents which may be granted upon said United States applications or any of
them, or upon said invention or any part thereof, to said corporation.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my seal this__ ¢ day of

Fobey .-..—P,,2003. -

’ - j ) .-‘- ¢
¥ AN A‘g ,h‘ '_Jl‘:/d--a/:-
e Stephen M. Gerber
STATE OF

COUNTY OF

On this day of , 2003, before me, a Notary Public, personally appeared the
above-named Stephen M. Gerber, personally known to me and known by me to be the one who executed the
foregoing instrument and subscribed the same in my presence, and acknowledged the same to be his free act and
deed. - -

£ " EDWARD HAGY
- » Sokary Pubkic, losce Gounr. MI
¥y Commisston Expires Jul. 7, 2008

G Mg

SEAL

U.S! Serisl No. 10/235.188 Filing Date 09/04/2002
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WHEREAS, ], William F. Mazur, of, 921 Farnsworth, Waterville, Ohio 43566, U.S.A., ogether
with Stephen M. Gerber and Lamry N. Shue, have jointly invented an improvement in “Method and Appsratus
for Transferring Articles In Unison™; and

WHEREAS, 1, es a joint applicant with said Stephen M. Gerber and Larry N. Shue, have executed an
Application for United States Patent based thereon,onthe _ £y  dayof __ . hn_..c’g , 2003; and

WHEREAS, Owens-Brockway Glass Container Inc., a corporation of Delaware, is desirous of
acquiring certain rights thereunder;

NOW, THEREFORE, for One Dollar ($1.00) and other valuable considerations, receipt of all of which
is hereby acknowledged, I have agreed to and do hereby sell, assign, and transfer unto said corporation my entire
right, title, and interest in and throughout the United States of America (including its territories and
dependencies) and all countries foreign thereto, in and to said invention, said epplication and any and all patents
(including extensions thereof) of any country, which have been or may be granted on said invention or any part
thereof, or on said application or any divisional, continuing, renewal, reissue, or other patent application, based
in whole or in part thereon, or based upon said invention,

TO BE HELD AND ENIJOYED by said corporation, its successors and assigns, to the full ends of the
respective terms for which said patents or any of them have been or may be granted, as fully and entirely as the
same would have been held and enjoyed by me had no sale and assignment of said imerest been made;

AND ] hereby covenant and agree for myself, my heirs, and my legal representatives, to assist my said
assignee in the prosecution of said application and in any interference which may arise involving said invention,
and, upon request, 1o execute without further consideration all necessary and desirable divisional, continuing,
renewal, reissue, or other applications for patents in any country, that might be deemed necessary by said
assignee fully to secure to said assignee its interest as aforessid in and to said invention or any part thereof, and
in and to said several patents or any of them. Further, 1 hereby authorize the above-mentioned assignee to insert
in this instrument the identifying serial mumber and filing date of my said application when received.

AND I do hereby authorize and request the Commissioner of Patents of the United States of America to
issuc any and all United States patents which may be granted upon said United States applications or amy of
them, or upon said invention or any part thereof, to said corporetion.

IN WITNESS WHEREOF, | have hereunto set my hand and affixed my seal this _ &  day of

F&m?‘ , 2003,
A

William F. Mazur

STATE OF OHIO )
) s
COUNTYOFWOOD )

Onthis_4  dayof FEPRUARY , 2003, before me, a Notary Public, personally appeared the
above-named William F, Mazur, personally known to me and known by me to be the one who executed the
foregoing instrument and subscribed the same in my presence, and acknowledged the same to be his free act and
deed.

[SEAL Q&?ﬁﬁuﬂm

Notary Public
JOYCE M. MURPrHY
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ASSIGNMENT

WHEREAS, 1, Larry N. Shue, of, 510 North Street, Woodville, Ohio 43469, U.S.A.,, together with
Stephen M. Gerber and William F. Mazur, have jointly invented an improvement in “Method and Appsratus
for Transferring Articles in Unison™; and

WHEREAS, I, as a joint applicant with said Stephen M. Gerber and Willjam F. Mazur, have execuied
an Application for United States Patent based thereon, onthe _ 20 3 day of 2003; and

WHEREAS, Owens-Brockway Glass Contalner Inc., a corporation of Delaware, is desirous of
acquiring certain rights thereunder;

NOW, THEREFORE, for One Dollar (§1.00) and other valuable considerations, receipt of all of which
is hereby acknowledged, | have agreed to and do hereby sell, assign, and transfer unto said corporation my entire
right, title, and interest in and throughout the United States of America (including its 1emitories and
dependencies) and all countries foreign thereto, in and to said invention, said application and any and all patents
(including extensions thereof) of any country, which have been or may be granted on said invention or any part
thereof, or on said application or any divisional, continuing, rencwal, reissue, or other patent application, based
in whole or in part thereon, or based upon said invention.

TO BE HELD AND ENJOYED by said corporation, its successors and assigns, to the full ends of the
respective terms for which said patents or any of them have been or may be granted, as fully and entirely as the
same would have been held and enjoyed by me had no sale and assignment of said interest been made;

AND I hereby covenant and agree for myself, my heirs, and my legal representatives, to assist my said
assignee in the prosecution of said application and in any interference which may arise involving said invention,
and, upon request, to execute without further consideration all necessary and desirable divisional, continuing,
renewal, reissue, or other applications for patents in any country, that might be deemed necessary by said
assignee fully to secure to said assignee its interest as aforesaid in and to said invention or any part thereof, and
in and to said several patents or any of them. Further, I hereby suthorize the above-mentioned assignee to insert
in this instrument the identifying serial number and filing date of my said application when received.

AND 1 do hereby authorize and request the Commissioner of Patents of the United States of America to
issue any and all United States patents which may be granted upon said United States applications or any of
them, or upon said invention or any part thereof, to said corporation,

IN WITNESS WHEREOF, 1 have hereunto se1 my hand and affixed my scal this_2 3 day of
2003,

Larry N, Shue

STATE OF OHIO )
} ==

COUNTY OF wWOOD )

Onthis_83  day of _~JAsJuany 2003, before me, a Notary Public, personally appeared the
above-named Larry N. Shue, personally known to me and knawn by me 1o be the one who executed the
foregoing instrument and subscribed the same in my presence, and acknowledged the same to be his free act and
deed.

[SEAL]
Notary Public
JOYCE M. MURFA4Y
Notary Public, State of Ohle
U.S. Serial No. 10/235.188 Filing Date 09/04/2002 Commiseion Expires 11-29-04
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n ABSTRACT

A takeout devieg (10) for wranaferring one or more, usually
a plurality, of freahly-formed glass containers (C) from
molds (18) of a section of an 1.S. machine to a deadplaie (20)
of the machine. The takeout device has an oscillatable arm
(12) that carrics & head (14) from which s tong (16) for cach
of the comainers {3 suspended. Owcillation of the prm in
powered by a revessible, lineariy-acting electrical motor
(24), preferably an a.c. scrvo motor, that causes a mck (28)
w reciprocate. The rack drives an oscillatable gear (34) thu
oscillatingly drives the erm. The motor is mounted a1 the top
of a2 pont (30) ul m elevation above the elevations of the
moids and the deadplate, and the motor, therefore, is readily
accessible for mainsmmnce and adjustment, )

11 Cisims, 4 Drawing Sheets
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METHOD AND APPARATUS FOR
TRANSFERRING ARTICLES IN UNTSON

FIELD OF THE INVENTION

This invention rclales 1o a method of, and an

for, \ransferring, in unison, a plurality of like anicles from a
first localion 10 & second location. More panticularly, this
invention reiates 10 s method and spparatus of the forcgoing
charscler for tansferring a plurality of like, freshly-formed
glass contsiners from opened molds of & glass container
forming machine of the LS. type 10 a deadplate of the
machine for cooling of the container.

BACKGROUND OF THE INVENTION

As it is explained, for exumple, in commonly-assigned
U.S. Pat. No. 6,076,654 (Leidy) and U.S. PaL No. 6,241,448
B1 (Nicholas), the disclosure of each of which is incarpo-
rated by reference herein, or as is otherwise known, most
glass containers are manufactured by 8 machine type known
g8 an individugl section (1.S.) machine. Containers are
mamfactured by an 1S. machine at one or another of a
multitude of machine sections, typically, 6, 8, 10, or even 12
sections, and typically 2 or 3 or 4 containers simultancously
al each section depending on contsiner size and desired
production rates. As & final siep in the manufacture of
containers on an 1.S. machine, blown conpuiners sre
tranaferred, in unison, from opened blow molds of the
machine section in which they were formed 10 a nemby
deadplaie of the machine 10 permit the blown containers ta
partly coal before the containers are transferred to a removal
conveyor for further processing.

Containcrs are iransferred from an 1.S. machine section
blow mold station 10 & deadplate by a takeout mechamizm
thal employs a muhitude of individual 1akeout tongs. The
takeennt ongs for esch 1.8. machinc scction are suspended
from a hesd that is nuspended from an cacillaing arm, one
such tong for each container 1o be transfeed from the
machine section Afier gmsping of the comainers by the
takeoul tongs, Lhe arm af the takeout mechanism from which
the coniainers are suspended is tumned by approximately
180°, while the containexs remain suspended from the tongs,
to position the comainers over the LS. desdplate. The
takeoutt heds then release the containers to remain on the
deadpiate, and the 2rm of the mechanism is then reveried by
180° 10 begin a repeat of its operating cycle when the next
set of glaas comziners manufactured ai the machine section
is ready 1o be transferred.

Heretofore, oscillning motion of the takeout mechanism
head-carrying arm was powered by & fuid prime mover,
usually s pneumstic cylinder, that was used to impan
reciprocating motion to a toothed rack. The rack engaged a
rotatshie gear atiached 10 the takeout mechanism so that
reciprocating motion of the mck as & result of extension or
retraction of the pocumatic cylinder resulted in oscillating
motion of the gear and the arm to which it was secured. A
paralle] linksge connection between the arm and the takeout
heads carried by it was employed to maintsin the heads
suspended from the srm in vertical positions at all ancuate
positions of the arm, as is cxplained, for example, in U.S.
Pat. No. 5,271,757 (Houben e al.). Typically, the pneumatic
cylinder for such a takeout mechanism was positioned
whhin the frame of the 1.8, machine where access for
maintenance end adjustmery iy difficult.

The use of pneumatic cylinders 10 power operation of a
glass contginer tnkedut mechanism involves certain

45
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problems, certaim of which are inheyent in the wse of
pneumatic cylinders for s wide variay of motions, and
certgin of which are specific to the ursmsfer of freshly-formed
glass containers. To begin with, pneumatic prime movers
tend 10 be noisy and their use in a relntively confined space
requires close atiention 10 rcgulatory noise standards.
Further, freahly-formed glass containers are still somewhat
hot, and mre, thercfore, soft and subject 10 dimensional
distonion if immsfezred other than by gentle, low inertia
motions, which are difficult 1o achicve wilth a pneumatic-
powered mechanism unless the mechanism s opermied
slowly, with gentle starting and stopping actiona. This char-
ncteristic limits the obnainable cycle times 10 times thal may
unduly limil the productive capacity of sn LS. forming
machine.
SUMMARY OF THE INVENTION

To overcome the aforcasid and other problems associsted
with the use of a fluid powered mator 10 actusie motion of
a takeout erm &l 2 section of an 1.5. glass comeiner forming
machine, there is provided a takeout armn that is powered by
a reversible electric motor, preferably s linearly-acting a.c.
acrvo molor that is preferably positioned above the main
frarne of the 1.S. machine for ready access for maintenance
and adjustments. Such a motor may be precisely controlled
for proper nuaning and stopping motions 1o avoid the impo-
sition of excessively large incrtia forces on the freshly-
formed glass contsiners that are being tmnsferred, and
without unduly lengihening the comainer transfer cycle
lime. The reversible motor of the present invention is
preferably moumted at the top of & non-extcnsible or exten-
sible vertical post. in (ha regand, an extensible vertical post
permits the elevation of the contriner-grasping heads ahove
the forming machine molds and the deadplate 10 be adjusted
1o accommedate the processing of comtainers of verious
heights. This function may also be achieved with a now-
extersible mppon post by the uvee of shims of differera
thicknesses ta change the spacing between the tong-
supporting beads and the takeout srm from which they sre
suspended.

Accordingly, it is an object of the presenl invention w0
provide an improved method of end apparatus for wransfes-
ring cne or more articles from a first Jocation 10 a second
location, Mare panticuisrly, it is an object of the presemt
invention 10 provide a method and spperatus of the farego-
ing character for transferring one or mare freshly-formed
gless containers from forming molds of a glsss contsiner
forming machine 10 a deadplate of the machine withou
imponing cxcessive inertial forces thereon and without
unduly delaying the Uansier time.

For a further understanding of the present invention and
the objects thereof, atiention is direcied to the drawing and
the following brief description thereol, 1w the detailed
description of the invention and 1o the appended claims.

IN THE DRAWING

FIG. 1 is a perspective view of a iakeoul device according
w the preferred embodiment of the presemt invention, in
combinstion with other elemenis of a glass contsiner form-
ing machine with which it is 10 be operated;

FIG. 2 is an elevation view, a1 an enlarged scale and with
a portion removed, of & partion of the takeout device of FIG.
1;

FIG. 3 is 2 sectional view, &t a figther enlarged scale,
taken on line 3—3 of FIG. 2; and

FIG. 4 is a frngmeniary elevation view, al an enlarged
scale relative 10 that of FIG. 1, of a portion of the portion of
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the ukeaqut device that is shown in FIG. 2 from an opposite
direction 1o the direction shown in FIG. 2

DETAILED DESCRIPTION OF THE
INVENTION

A wukeoul device acconding to the preferred embodiment
of the present invention is generally idemified by referonce
mumeral 10 in FIG. 1. The iakeout device 10 inclodes an arm
12 from which a head 14 is pivotably suspended. The head
14 has one or more container engaging tongs 16, shown as
3 comniner engaging tongs, suspended thercfrom, 3 such
tongs being the appropriste number for usc in connection
with an LS. glass conlainer forming machine that is operated
by the wiple gob procesa. In that regard, each such tang 16
may be construcied as shown in U.S. Pal. No. 6,241,448 B
(Nicholas), or in any other known maner. In any case, the
tongs 16 are used to grasp containers in a blow mold 18 of
an 1S, glass comainer forming machine, and for then
transferring the containers C in unison 10 & deadpete 20 of
the forming machine. As is known, the containers C on the
deadplae 20, afier partial cooling, are swept to a takeowt
conveyor 21 for further processing by en oscillmable swee-
pout device S, which may, for example, opersic according to
the teachings of commonly-assigned U.S. Pa1. No. 5,504,
745 (Nafziger ci al.), the disclosure of which is incorporated
by reference herein, or by the teachings of a palent appli-
cation 10 be filed in the name of D. Wayne Leidy et al, now
application Sex. No. 10v235,181. In any case, the arm 12
periodically oscillmes between the position shown in solid
line in FIG. 1, in alignment with the containess C as they are
ready 10 be released from the blow mold 18, 1o the dotted
line position where the containers C are positioned over the
deadplaie 20, as will be hereinafier described more fully.

The takeout devicc 10 also has a venically extending
housing 24 in which a rod 26 is able 1o reciprocaie, the rod
26 having a toothed rack 28 suspended therefrom, as is
shown more clearly in FIGS. 2 and 3. The housing 24 is the
housing of a reversible, linearly-acling and vertically-
extending eclecirical servo motar, which imparts reciprocat-
ing motion 1o the rod 26 and the rack 28. The housing/motor
24 is supporied on & post 30, which may be exicnsible o
permit vertical adjustment of the rent positions of the head
14, or such funclion can be oblained with a non-extensible
post by the use of shims (dot shown) o adjust the spacing
of the bead 14 below the arm 12, In thmt regard, i1 is to be
noted that the housing/motor 24 is positioned well above the
blow mpld 18 and Lhe deadplate 20 for casy access for
maintenance and adjusiment.

Reciprocation of the rack 28 is effective to oscillate a pear
34 sbowt an axis A, 10 thereby cause oscillmion of the arm
12 pbout the axis A. In that regard, the anm 12 hes & parallel
motion connection belween the axis A and a pivot axis B
from which the head 14 is suspended, for example, as taught
by commonly-sasigned U.S. Pat. No. 4,494,973 (Pemry), 10
ensure that the central axes of the 1ongs 16 and the contain-
ens C that are carried thereby remain vertically oricnied
during the motion of the armo 12 from the solid linc position
in FIG. 1 w its broken line position. Further, the axis A is a
longiwdinal central axis of an oscillaling shaft 36 (F1GS. 2
and 3), which is pivotsbly mounted in a housing 32. A gesr
3M is fixed far oscillation with the shaft 36, the shafl 36
having an imegulsr outer surface and the gear 34 having a
complementary irregular inner surface to ensure that the
gear M snd the shaft 36 will oscillaie together but oot
relatively to one another.

To minimize backlash between the mck 28 and the gear
3, and 10 cominuously compensate for any wear ocowrring
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in cither of them, the rack 28 is comtinuously resiliently
urged sagainsi the gear 34 by a compression spring in a
housing 38 that acts against a link 40, which is pivoled on
cach of iis ends, the rack 28 being reciprocable relative 1o the
link 40. The link 40, in wum, acts againyl an end of a lever
arm 42 thai pivots aboul & pivot pin 44. A nose portion 50
at an opposed end of the lever arm 42, which is generally
C-shaped in cross-section, as shown in FIG. 3, surrounds the
mck 28 to coninuously permit the rack 28 10 reciprocaie
with respect to the lever arm M, The Jever arm 42 is alwo
provided with a rotatsble follower 46 at » location diametsi-
cally opposed to the axis A of the gear 34, and the roller 46
mllmglynduqmnuaﬂlngedlofﬂlenﬂzlmd:nb
thal is opposed 10 its toothed side, 1o permit
conirolled, low friction contact beiween the rack 28 and the
gear 34 throughout the reciprocation of the rack 28,

To ensure that the head 14 remains level at all imes, the
circumferential position of the shaft 3§, end thereby the
circumfercntial position of the gesr M, is adjustable by
means of an adjustment screw 52 (FIG, 4). The screw 54 is
threadahly received in a nut 54, and is pivotably atiached 10
an arm 56 at en axia C. The arm 56 is releasably secured 10
the housing 31 by a fastener 58, which pagses through an
acurate siot 68 in the arm 56. The xrm 56 has an opening that
engages the portion of the shafi 36, and when the fancner 58
is relcased, the arm 56 may be arcumtely moved W thereby
arcurately reposition the shafi 36 and the gear 34. Of course,
adjustment of the circular positions of the shafl 36 and 1he
pear 34 is done with the rack 28 disengaged from the gear
k3

To accuraiely track the position of the rod 26 within the
housing/motor 24, a resolver 60 is attached L0 an upper end
of the housing/motor 24, Further, an electrical supply fitment
62 for the housing/motor 24 is secured thereto, at an
clevation below that of the resolver 60. Electrical cables far
(e resolver 60 and the fitment §2 pass thru the interior of &
C-shaped bracket 64 (FIG. 4) that is secured 10 the housing
32, a shicld 66 being scoured to the bracket 64 on a side
opposed to that on which the adjustment screw 52 1s
positioned.

Although the hest mode contemplated by the inventors for
cmirying out the invention as of the filing dats herein as been
shiown and described herein, it will be spparent to those
skilled in the art that svitshle modifications, variations, and
equivalents may be made without departing from the scope
of the invertion, such scope being limiled only by the terms
of the following claims end legal equivalents thereof.

We claim:

1. Apparatus for transferring a spaced-spart plurality of
like articles from a firsl location to & second location, said
apparsius comprising:

an oacillatable erm, said arm being osclllatshle through an
arc of substantially 180° between a first location and a
second location;

a spaced-plurality of tong assemblics cmmied by the
oscillmable arm and oscillatable therewith, esch of the
tong asscmblies being adapted to grasp an article at the
firm location, 10 transfer the article to the second
locstion withont changing the axial oriemation of the
article and to release the anicle at the second location;

a linearly extending rack, said rack having a toothed ride
and an aoppased gide and being reciprocsbie along an
anis;

sn externally-toothed, oscillatable gesr, said oscillaisble
gear being oscillmable aboul an axis, being drivingly
engaged by sald rack, and oacillatingly driving said
arm;
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a single reversible clectrical motlor for powering the
reciprocation of the rack; end

means for resiliently biasing said mack into engagement
with said oscillatable pear.

2, Apparatus according 10 ¢laim 1 wherein said single
revensibic electrical motor is & linearly-acting, reversible ac.
SETVO motor.

3. Appamatus according to claim 2 wherein:

axid reverzible electrical motor is positioned above the
fint location and the second location.

4. Apparatus according to claim 1 wherein said mcans for

resiliently bissing comprises:

a double-ended link;

resilient biasing means acling on an end of said link;

a double-ended arm, an end of azid arm being pivotably
atached to an opposed end of said link, said arm being
mounied far pivoting motion about an axis beiween its
ends, an opposed end of said arm having a roller in
engagemenl with said opposed ride of said rack.

S. Apparans for transfemring a spaccd-apart army of
freshly-formed glass conteiners from open molds of a glass
conlainer forming machine to an exienal localion, asid
apparaius comprising: '

an oscillatable arm, said arm lnni oscillatable through an
erc of substantially 180° between a firul location above
the glass containers in the open molds and a second
localion sbove the external location;

a spaced-plurality of tong amsemblics carried by the
oscillaiable arm and oscillatable therewith, each of the
tong mysemblies being adapied to grasp a coniainer at
thie first locmtion, Lo transfcr the conteiner 1o the second
location gnd to release the container ai the second
location;

a lincarly cxtending rack, said rack having a toothed side
and an opposed side and being reciprocable;

an exiermnally-loothed oscillatable gesr, said oscillatable
gear being oscillatable about an axis, being drivingly
engaged by said rack, and oscillstingly driving said
arm; and

a single reversible electrical motor for powering the
reciprocation of the rack; and

means for resiliently biasing said rack inlo engagement
with said oscillaiable gear

6
6. Appamtus acconding 1o claim 5 wherein, said reversible
electrical motor is a linearly-acting revemible ac. servo
mator. .
7. Apparaius according to claim 6§ wherein said reversible

5 electrical motor is positioned sbove the first location and the

second location.

8. Apparatus according to claim 8 wherein said means for

resiliently biasing comprises:

a double-ended link;

resilient biasing means acting on an end of said link;

a double-ended arm, an end of said arm being pivolably
attached 10 an opposed end of ssid link, said arm being
mounied far pivoting motion aboul an axis between its
ends, an opposed end of aaid erm having a roller in
engagement with said opposed side of sxid rack

9. The method of simultanesusly transferring a plurality

of micles from a first Jocation to a second location, the
method comprising:

providing an oscillmshle arm;

providing a plurality of erticle-engaging tongs carried by
the oscillmahle arm;

providing an oscillmiable gear aperntively associated with
the oscillatsble arm;

providing a reciprocable rack in driving engagement with
the oacillatable pear;

reveribly electrically powering reciprocation of the rack;
and

resiliently bimsing the mck into engagememt with the
oscillatable gesr.

10. The method according 1o claim 9 wherein:

the anicles to be transferred sre freshly-formed glass
containers, the first Jocation is a location st open molds
of a glass comiginer forming machine, and the sccond
location is a deadplate of the glass containing forming
machine,

11. The method acconding to claim 9 wherein:

the reciprocation of the rack is reversibly electrically
powered from a location that is at an clevation sbove
the first location and above the second location.

h ol



Bn%ms} & Castro

PODER

BROCKWAY GLASS

Yo {nosotros)
CONTAINER INC.

OWENS -

" domicllladols) en One SpaGite, Toledo Ohlo 43888,

Estados Unidos 'de América

Nombro(amog) a: JUAN PABLO CADENA sARMIENTO
v/o BERATRIZ -:JARAMILEO y/o CARLOS M.’ PALACIO
EASTMAN y/o HECTOR GOMEZ MEJIA, do Bogots,
Colombis, apoderados verdadercs y legales con poder
espacial, amplio y suficients, para receber de lae oficinas
y autoridades colombianss administrativas, judicieles y de
policla, en oualquier instancla o recursa, la obtencién de
patentes de invencién, regisros de marcas, disefios
Indisstridles, modelos de utllided, depdaites:de nombres
tomerciales y ensenas, registros de derschos de autor y
contratos sobre (o8 miemos, obrencidn de certficados de
obtentor de variedades vegstales, asf 'como . sus
prrrogas, renovaclones, enctaclones de traspaso,
cambios de nombre y/o domiclilo; elshorer, tramitar y
registrar contratos de licencla y licencias de cualesquiera

pses: intervenir como demandante o como demandado
en cusiquier instencia y recurso ante cuuiquler jusz,
corporacién, funclonarlo ptblico o autoridad en acciones
judiclales, administretives y de policia tales como:
opogicionss el registro de marces; aoclones de
caducided, cancelecién y  nulidad; acciones -
relvindicatorias, accionen derlvadas de la obtencldn o
axplotacién de licenclas; accionss de competencia
desleal; demendas penales: acclones de Indemnlzaclén
de perjulclos, reclamos y obeervacionss a sollglinudas
patantesa, disefios Induetrieles, modalos ‘de utlikids
sjercicio de madidus cautelares y en otras
medidas almilares.

formular duerlpaonu. snmiendas,
declaraciones,. oposiciones. enncelaclonas.
apelaciones y' ree]amoa. pagar impuestos, buv
vimenes prescritos por la fey; renunociar o deslstlr a
schos concedidos o én curso de conoesidn; realblr
toda clese de documentos vy velores, dando el descargo
respectvo, y, en general, para der ante dichas
eutoridades todos los pasos nécesarios al efecto Indicado

y tomer todeas law medidas que creyeren conducentes al )

resguardo de mis (nuestros Intereses), con todes las
demis facultades legales nncuaghs

- Esife poder eomprqndt fa facultad de ratificar o confirmar

on ml " (nubderro) numbre e aotundo asf oomo la’ faocultad

*de deslstir, ranalglr, comprometer, vy la de sustiwirlo en

todo © en parte y revocar sustitucionss, Asimismo
nombrolamos) a: JUAN PABLO CADENA SARMIENTO
yv/o BEATRIZ JARAMILLO y/o "CARLOS H. PALACIO
EASTMAN y/o HECTOR GOMEZ MEJIA, domicilladals)
en la Carrera 7°°Nd. 18-58 Piso 9, mis (nuestros)
apoderados en Colombla, con facultades pare recibir
notificaciones y desigher epoderados judiciales o
extrejudiclales.

Otorgado y firmado en

hoy “de de 200_
Firma
Nombre

Cargo

L
» oA

\
XY

cm

domiciled In One SeaGate, Toledo Ohlo 43688, United
States of America

POWER OF ATT RNEY

I (We) OWENS - BROCKWAY GLASS
INC.

Hereby appoints JUAN PABLO CADENA SARMIENTO
and/or BEATRIZ JARAMILLO aendfor CARLOS H.

. PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of

Bogotd, Colombis, my {our) true and lawful sttorneys
with special, ample and aufficient powsr to obtaln from
the Colomblan admiriigtrative, Judicial and polica officgs
and authorites, in any Inatance, privilages of petants of
invention, registration of wademarke, Industriel designs
and utiiity models:-registration of commerclsl names and
emblems, reglsuation of copyright and contracts related
thereio, certificates of obtalners of vegetsbles varieties,
as well as wextensions, renewsals and recordal of
assignments and changes of name and domiclie related
to the sbove; o prepare, proseocute and register llcenses
of any kind: to act as pleintiff or defandent In any
Instance or recourge, and before any judge, corporation,
publie officisl or authorfty in judicie!, administrative snd
police actlons, such as: oppositions to the registration
of trademarks; caduclity, cancellation and nulllty actions:
clalm actions derived from the obtelning or exploitstion
of fliconses, acton aof unfelr compedtion; criminal
procsedings, actlonp for payment of damages: cialms
ations on parent applications, models,
Heglgns and utility modsls; In the exereise of

qusures and In other actons or similer

: they herasby empowered to flle
ormulate descriptions, amendments,
; garations, oppositions, cancellations,
oY, éppeals end claims; to pay taxes, quotas and
agSessments prescribed by law, renounce or waive the
rights granted or In the process of granting; to receive
all kinde of documents and valuablas, glving the
racpective release of receipt, and, In general, to take
before sald authoritles the necessary steps to such
effect, and any measures thst they may desm pertinent’
to the safeguard of my (our} Interest(s) with all the
other necessary legal powers.

This power includes.the faculty to ratify or cenfikm

. dasist, settla and compromise on my |our) -behaif, and

to substitute this.power In whole or In part and to-
revoke substitutions. -At the same time | (Wa}
appoints JUAN PABLO CADENA SARMIENTQ and/or
BEATRIZ JARAMILLO and/or CARLOS H. PALACIO
EASTMAN and/or HECTOR GOMEZ MEJA, domiciled In
Carvera 7 No. 16-68, Piso 9. my (our) attomeyis} in
fact, with powers 10 recelva notifications and
dasignare Judliclal and extrajudiclal attornays.

Granted and signed In PERRYEBURG, OHIO

this 2 _gey ofpgc. 2004
Signaturs 'ééé*m
N.m. E.' LACHMILLER

Thie VICE-PHESIUENT
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CERTIFICADO NOTARIAL (SOCIEDAD) ~

Hoy de de

personsimente comperecié ante mf

s quien eonoico. y de qulen me consta que firmé el
amterior documento, debldamente juramentado daclard y
dijo que & (elle} a8 :

. de OWENS - BROCKWAY GLASS CONTAINER INC

»
[

Sociedad Isgeimente . constituida . para un ' periodo de
duracién que aun no hateaninado; que el declerante estd
sutorizada por dicha compafiia pera confeflr sste poder;
que ol salio satampado por:6l al pis de tal poder, en
nembre y reprasentacién de:la expresada compeiila, es el
sallo, oficlal de.ella; ¥, que.el objero para el cual se

- conflere este, Instrumento esté comprendido dentro del
objeto soclal de la sociedad.

'El suscrito Noterlo hlcé,eo'ns'tar' que tuvo a Ia vista las
prusbas de la existencia da.la socledad. )

Emdb de
con fagha

.y que quien .confiera el presents podst e su
. [eprégentama. .o

..-Notario. Péblica. .(salio)

CERTIEICADO; NOTARIAL
PERSONA NATURAL
Hoy, . . de. . . de , comparsciieron)
apte mi ‘ .

1 . *

LI S I

8 quish {es}.conozeo y ‘me; consta que esfson) la(s) -
. persona(s) fimente(s) ‘del :documento que precede y
. cilen{es} declara(n} - que otorgen ! mismo para los fines
-y prpplejtos que en.dl.es expresan.

-

are
H Yy .

Notarie dellc;o -hollol

LEGALIZACION POR APOSTILLA ES REQUERIDA.

: NI, 25 2804 11:5080 P, )
\0
| NOTARIAL CERTIFICATE (CORPORA‘IO
onthis 42  dey o x

petsonally appesred bafora me

RORERT E. LACHMILLER
10 me known, end known to me to be the person who

signed the foregoing instrument who being by me duly

sworn did depose and say that he {she} is the

VICE-PRESIDENT
of OWENS ~ BROCKWAY QGLASS CONTAINER INC

Which is legally constituted for @ term not ymt expired,
that deponent Is authorized by sald Compainy to confer
this Power of Attorriey: that the seal affixed hereunto
by the deponamt in the neme and on behs!f of sald
Corporation la the corporate seal thereof; and that the
purpose for which thls instrument |s granted is included
within the corporate purpose of company.

" The undersigned Notary Public attests that he has seen
. the documents thet prove the exietence of the

company.

State of W()
under dete of 7/,4-4 -0 .

On this
personally appsared before me

day of of

who lsiare) known 10 me and who | strest exeouted the

foregaing document and he (they) deolarad hs (thay}
grantis) the document for the uses and purpose in
o, pu 8 therein

Notary Public IISQaI)

LEGALIZATION BY APOSTILLE IS REQUIRED.
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APOSTILLE

(Conven;ion de la Haye du 5 octobre 1961)

1. Country: United States of America

This public document
2. has been signed by REBECCA E. BHAER

3. acting In the capacity of Clerk of Court of Common Pleas

4, bears the seal/stamp of Court of Common Pleas, Wood County

CERTIFIED
5. at Columbus, Ohlo -
6. December 20, 2004
7. by the Set;retary of State of Chio.
8.No.200417
- 9. Seal/Stamp: 10. Signature:

\ J. Kenneth Blackwell
T | . Secretary of State of Ohio

This certification certifias only the authenticity of the signature of the
officiai who signed the document, the capacity In which that official
acted, andmelppmpﬂam,meldmﬂtyufunsslormmpm
medommentburs.ﬂismrﬂﬂuuondoamtlmplyhtme
contents of the document(s) are correct, nor that they have the
approval of this offica.

7




CERTIFICATE OFFICIAL CHARACTER
THE STATE OF OHIO

. WOOD COUNTY COMMON PLEAS COURT

1, THE UNDERSIGNED Clerk of.the Court of Common Pleas, &
Court of Law and Record of said County, do hereby certify that ROBIN 8.
RAYNER before whom the annexed instrument was taken and whose name
is subscribed in the certificate of-proof thereof, was, at the time of taking the
same, 8 Notary Public in and for said County, duly swom and acting as such,
and authorized to take the same that
had authority to take the proofs and acknowledgments of deeds to be
recorded in the State; that the impression of HIS/HER official seal is not
required by the laws of the State of Ohio to be filed in my office; and that
HIS/HER commission expires FEBRUARY 17,2008. And further that I am
well acquainted with HIS/HER handwriting, and verily believe the signature
thereto to be HIS/HER genuine signature; and further, that the annexed
instrument is executed and acknowledged according to the laws of the State
of Ohio.

Testimony Whereof, I hereunto subscribe
fof name and affix the seal of said Court at
Bgwling Green, Ohio, this 32 day,
bf December, 2004.

erk of Courts, Wood County, OH




TRADUCCION OFICIAL NO. 033/2004.- NO

TRADUCCION DE LOS SELLOS QUE SE ENCUENTRAN EN EL PODER
OTORGADO POR OWENS - BROCKWAY GLASS CONTAINER INC., COMPARIA
DOMICILIADA EN ONE SEA GATE, TOLEDO OHIO 43666, ESTADOS
UNIDOS DE AMERICA, A LOS DOCTORES JUAN PABLC CRDENA SARMIENTO
Y/O BEATRIZ JARAMILLO Y/O CARLOS H. PALACIO EASTMAN Y/O
HECTOR GOMEZ MEJIA. »
OTORGADO Y FIRMADO EN PERRYSBURG, OHIO, A LOS 2 DIAS DEL MES
DE DICIEMBRE DE 2004.
FIRMADO: ROBERT E. LACHMILLER, VICEPRESIDENTE

CERTIFICADO NOTARIAL (SOCIEDAD)
EL DIA 2 DE DICIEMBRE DE 2004 PERSONALMENTE COMPARECI(O ANTE
MI ROBERT E. LACHMILLER, VICEPRESIDENTE DE OWENS -~ BROCKWAY
GLASS CONTAINER INC., UNA SOCIEDAD LEGALMENTE CONSTITUIDA
PARA UN PERIODO DE DURACION QUE AUN NO HA TERMINADO; QUE EL
DECLARANTE ESTA AUTORIZADO POR DICHA CoMPARNIA PARA CONFERIR
ESTE PODER; QUE EL SELLO ESTAMPADO POR EL AL PIE DE TAL
PODER, EN NOMBRE Y REPRESENTACION DE LA EXPRESADA COMPARIA,
ES EL SELLO OFICIAL DE ELLA; Y QUE EL OBJETO PARA EL CUAL SE
CONFIERE ESTE INSTRUMENTO ESTA COMPRENDIDO DENTRO DEL DE LA
SOCIEDAD. EL SUSCRITO NOTARIO HACE CONSTAR QUE TUVO A LA
VISTA LAS PRUEBAS DE LA EXISTENCIA DE LA SOCIEDAD.
ESTADO DE OHIO, EL 2 DE.DICIEMBRE, 2004.
Y QUE QUIEN CONFIERE EL PRESENTE PODER ES SU REPRESENTANTE.
FIRMADO: ROBIN S. RAYNER, NOTARIO PUBLICO, ESTADO DE OHIO,
CON COMISION HASTA EL 17 DE FEBRERO }
HAY SELLO EN RELIEVE DEL NOTARIO.

| N\
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TRADUCCION OFICIAL NO. 033/2004.-
CERTIFICADO CON CARACTER OFICIAL
ESTADO DE OHIO - CONDADO DE WORD \

TRIBUNAL DE ASUNTOS COMUNES

El suscrito funcionario de la Corte de Asuntos Comunes, una Corte de Derecho Y
Registro de dicho Condado, por medio del presente certifico que ROBIN S.
RAYNER ante quien se -ceI;brd el anterior documento y cuyo nombre figura en el
certificado de prueba era, en el momento de ejecutar dicho acto, Notario Pdblico
en y para dicho Condado, debidamente juramentado y autorizado para celebrar
dicho acto. Que la ley del Estado de Ohio no exige que su sello. sea registrado en
este despacho; y que su comisién expira el 17 de Febrero de 2008. Certifico
ademéas que estoy familiarizado con la firma de di¢ho Notario Publico y creo que la
firma en el documento es la suya; y ademas, certifico que el instrumento adjunto
ha sido ejecutado y reconocido de conformidad con las leyes del Estado de Ohio.

En testimonio de lo anterior, firmo y suscribo mi nombre y coloco el sello de la

Corte en |la ciudad de Bowling Green, Ohic, a los 8 dias del mes de Diciembre del
ano 2004. .

FIRMADO: REBECCA E. BHAER
SECRETARIO DE LAS CORTES, CONDADO DE WOODS, OHIO.
HAY SELLO EN RELIEVE DE LA CORTE

MINISTERIO
JUSTICIA




TRADUCCION OFICIAL NO. 033/2004.-

APOSTILLA

CONVENIO DE LA HAYA DEL 5 DE:- OCTUBRE DE 1961

1. PAIS: ESTADOS UNIDOS DE AMERICA
EL PRESENTE DOCUMENTO PUBLICO

2, HA SIDO FIRMADO POR: REBECCA E. BHAER
3. ACTUANDO EN SU CAPACIDAD DE: SECRETARIO DE LA CORTE DE
ASUNTOS COMUNES

4. LLEVA FIRMA Y SELLO DE: CORTE DE ASUNTOS COMUNES, ESTADO DE OHIO.

CERTHICADO

5. EN: COLUMBUS, OHIO

6. EL: 20 DE DICIEMBRE, 2004

7. POR: EL SECRETARIO DE ESTADO DE OHIO
B. BAJO EL NO.: 200417

9. SELLO: SECRETARIQ DE ESTADQ DE OHIO

10. FIRMADO: J. KENNETH BLACKWELL, SECRETARIO DE ESTADO DE OHIO

LA TRADUCTORA OFICIAL

/WM%M

HELENA URIBE DE LEMOINE

MINISTERIO

JUSTICIA




REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
PATENTE DE INVENCION / MODELO DE UTILIDAD {)
lnd'caclén de que se sollcita 1a concesién de una patenle. {)
Datos de Kentificacibn del sollcitante o de Ia persona que se presentalasoliclud, { )
Descripcion de lainvencién. | ()
Dibujos de ser estos pcﬂlnonhs/ ()

Comprobanis de Pago de las tasas establecidas.

COMPLETA ( ) INCOMPLETA ( )

DISENO INDUSTRIAL ( )

Indicaciér de que se solicita el registro de Disefio Industrial { )
Datos de identificacicn del solicitanie o de la persona que presenta ()
la solicltid. '

Representacion graiica o fotografice del Diseiio Industrial o muestra del

Material que Incorpora el disefio. ()
Comprobante de pago de las tasas establecidas ( )
COMPLETA () INCOMPLETA ()

ESQUEMA DETRAZADO ()

Indicacion de que solicita el reglstro de un Esquama de trazado. ()
Datos de Identificacion del solcitante o de la persona que presenta

La solicitud. {)
Representacion grafica del esquema de trazado ()
Comprobante de pago de las tasas establecidas. ()
COMPLETA ( INCOMPLETA ()
Firma Responsable: Qé“q V\ l

Fecha:

-
LS

()

— i g—

()



Industria y Comercio

(O

\

2020 SUPERINTENDENCIA
Bogota, D.C.,

Doctor: OficioN®su v § 24 816

JUAN PABLO CADENA SARMIENTO

Apoderado

OWENS-BROCKWAY GLASS CONTAINER INC.

ASUNTO: Radicacién N° 05-19561
Solicitud intemacional PCT/US2003/027703
Fecha inicio fase nacional 04/04/2005
Tramite 011
Evento 379
Actuacion 430
Folios 001

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

B La solicitud no contiene la copia del documento en que consta la cesidén del
derecho a la patente del inventor al solicitante 0 a su causante. (Art. 26-k)
Decisién 486).

B La solicitud no contiene el poder debidamente otorgado, con el Heno de los
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionaimente, debera presentar el documento que
acredita la existencia y representacion legal de la sociedad salicitante, cuando
ésta fuere persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARME
Jefe de la Divj

CESPEDES DE VERGEL
idn de Nuevas Creaciones.

El antérfor requerimiento fye notificado por fijacion en lista de
fecha, 03 ABR m#

€7 1 13N, Z700 P05y 10
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