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REIVINDICACIONES

1. Un sistema de formacion de articulos de vidrio (10) de una

, . . . . . i = ——— \
maquina (IS) de secciones individuales”que incluye una maquina de

secciones individuales (20) con una pluralidad de secciones individuales

\(20a, 20b, 20c, 20d, 20e, 20f, 20g, 20h, 20i, 20j, 20k, 201, 20m, 20n)

para recibir pequefias masas de vidrio fundido y formar las pequefias
masas en articulos de vidrio, un alimentador de pequefias masas (12, 14,1
16) para presentar pequefias masas de Vidrib fundido, y un distribuidor de
pequefias masas (18) para alimentar las pequefias masas a dichas
secciones individuales en secuencia y un medio para sincronizar la
operacion de dichas secciones con respecto a dicho alimentador de

pequenas masas,

caracterizado en que d1cho medio/para sincronizar incluye:

mée_d/lgg’ (40) oper\atlvamente‘acoplados a dicho alimentador

de pequefias masas pilgl,p,r_qporcionar una seflal de indicio del
alimentador indicativa de la presenta<:1on de una pequefia masa de vidrio
para unayprimera de dichas secciones,
medios de temporizacion electronica (42) de la maquina que
T —

\
incluye medlos ara generar una sefial de indicio de_la_maquina pala
(—-—___—/‘_—_“\_//

A
sincronizar la operacion de dichas secciones unas con respecto a las otras,
—

medios (58, 61) para determinar la separacion en tiempo
D} T
real entre dicha sefial de indicio del ahmentador y dicha sefial de indicio

de la maquina, y almacenar dicha separacion en unidades de tiempo,

medios (60) operablgzénte el inicio de la operacion de dicho

sistema para recuperar autométicamente dicho tiempo de separacién
\____./\_//\
almacenado, y j

w



medios (60) para ajustar la temporizacion de dichas sefiales

e e i //—:— ., \ ; N T,
de indicio de las maquings en relacion cont dicha sefial de indicio de

alimentador para igualar dicho t1erﬁ§6§1mac§ngig>.

El sistema tal como se establecido en la reivindicacion 1

|

adicionalmente medios (58) 'operable) durante la operacion de dicho 5

7 donde/dichos medios de temporizacidn electronico de la maquina incluye
sistema vigilar la separacion en tiempo entre dicha sefial de indici

del alimentador y dicha sefial de indicio de la maquina para ajustar

. .y . ~ . . . I - . < 4.
temporizacion de dicha sefial de indicio de la maquina hasta que dicha

separacion a su vez iguala dicho tiempo almacenado.

J L . @1 sistema tal como se establecié en la reivindicacion 2
) |
C\_/hos medios para ajustar la temporizacion de dicha sefial de

indicio de la maquina comprende un serpentin de bloqueo de faf}ﬁ

%{\\

2

64, 66) que recibe una sefial de frecuencia de entrada y proporciona

dicha sefial de indicio de la maquina como una salida, y medios (60) que

responden a dichos medios de monitoreo para ajustar la operacion dg

dicho serpentin de bloqueo de fases.
o« m

4. El sistema establecido en la reivindicacio

fases comprende medios para ajustar la operacion en incrementos fijos

que responden a cada una de dichas sefiales de indicio del alimentador.

5. Un método de iniciar la operacion de un sistema d
(

formacion de articulos de vidrio de secciones individuales (1

incluye una maqlme secciones individuales (20) que fiene una

pluralidad de secciones individuales de la maquina (20a, 20b, 20c, 20d,
20e, 20f, 20g, 20h, 201, 20j, 20k, 201, 20m, 20n) para recibir pequefias
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masas de vidrio fundido y formar las péqueﬁas masas en articulos de
vidrio, un alimentador de pequefias masas (12, 14, 16) para presentar
pequefias masas de vidrio fundido, y un jdistribuidor de pequefias masas
(18) para alimentar las pequefias masés desde dicho alimentador de
pequefias masas Wci%
caractefizado en que dicho método incluye los pasos de:
(a)  generar una sefial de indicio del alimentado indjcativa

o

de la presentacion en el alimentador de pequefias masas de una pequefia

masa de vidrio para una primera de las secciones de la maquina,
(b)  generar una sefial de indicio de la maquina,
(c) sincronizar la operacion de la primera seccién de la

T
maquina y todas las otras secciones de la maquina con respecto a dicha

sefial de indicio de la maquina,

(d) durante la operacion de la mdquina de secciones
TN

individuales, medir la separacién entre dicha sefial de indicio del

alimentador y dicha sefial de indicio de la maquina en unidades de

tiempo,

(e) almacenar dicho tiempo en memoria, y

(f) ante la iniciacion de la maquina subsecuente a dicho
paso (e), recuperar dicho tiempo almacenado en la memoria y ajustar |
dicho paso (b) mientras se lleva a cabo dicho paso (d) hasta que la|

separacion en tiempo entre dichas sefiales de indicio del alimentador y la|

maquina igualen dicho tiempo almacenédo en dicho paso (e).

6. El método establecido en la reivindicacién 5 que comprende

el paso adicional de: !
(g) llevar a cabo periodicamente dichos pasos (d) y (f)
durante la operacion de dicho sistema para mantener dicha separacion en

tiempo igual a dicho tiempo almacenado. !
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Coq?no resultado del examen de fondo, realizado conforme a lo establecido por el articulo
45 de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

|
1. Documentos estudiados:

Para el presente estudio se tuvo en cuenta la descripci()r;u de los folios 42 a 56, los dibujos
1 q 6B de los folios 62 a 67 que son los aliegados en respuesta a las observaciones del
primer examen, y las reivindicaciones 1 a 6 de los folios 126 a 128, presentadas en el
mé'morial del 16 de enero de 2004, apartes que se aceptan y califican aqui.

El ,‘articulo 9 de la Decision 486 de la Comision del Acuerdo de Cartagena establece que,
“L& primera solicitud de patente de invencion... conferira al solicitante o su causahabiente
el derecho de prioridad para solicitar... misma materia. El alcance y los efectos del derecho
dq’ prioridad seran los previstos por el Convenio de Paris... a) doce meses para las
patentes de invenciéon y modelos de utilidad...”. '

L3 solicitud en estudio fue radicada el 07 de febrero de 2000, en ese momento se reclamo
prjoridad para la solicitud americana 09/247.797 del 08 de febrero de 1999; luego del
estudio correspondiente, se determind que acorde a lo estipulado por los articulos 9 a 11
de la Decisién 486, la prioridad reivindicada, es valida.

2! Objeto de la invencion

Sfagun la descripcion, el objeto de la solicitud consiste en suministrar un método y un
sistema para sincronizar el tiempo de operacion de una maquina de secciones individuales
IST% y el suministro de pedazos de vidrio fundido a la maquina |S.
1
D[e otra parte, el pliego reclama: un sistema de formacion de articulos de vidrio (10) de una
rﬁéquina (IS) de secciones individuales (20) que incluye una maquina..., relacionado en
las reivindicaciones 1a4;y un método de iniciar la operacién de un sistema de formacion
de articulos de vidrio de secciones individuales (10)..., relacionado en las reivindicaciones
5y86.
®
La solucion propuesta consiste en suministrar una técnica para sincronizar la operacion

i

de las secciones de una maquina IS a la operacion del alimentador de vidrio, por
deneracic’m de una sefial del alimentador, indicativa de la presencia de los pedazos de

. \
| {
|
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)
vudno fundido en el alimentador, por medio de un soporte Iog|co redactado en la forma de
snst?ma y método.

SeJl’m la IPC la clasificacién del objeto reclamado es GQSB 19/00 // CO3B 9/41.

3. (}:Iaridad de la solicitud:

El érticulo 28 de la Decision 486 de la Comision de la Comunidad Andina sefiala que: “la
descripcion debera divulgar la invencion de manera suficientemente clara y completa para
Su comprension y para que una persona capacitada en la materia técnica correspondiente
pueda ejecutarla”.

Aunque después del segundo examen se acepto la ‘descripcion allegada, luego del
présente estudio se encontré que esta presenta errores de redaccion y traduccion, que
inciden en la claridad de la exposicion.

| s . . . < : .7 v
Pf'ﬂra ilustrar nuestras anteriores afirmaciones, a continuacion, se suministraremos un par
ejemplos de los defectos detectados, pero no se hard una lista detallada porque no se
pretende que se hagan nuevas correcciones, que no van a incidir en el resultado final.

Pagina 8 primer parrafo, se afirma que “... |as piezas.. . através de etapas secuenciales...
ecanismo de cizallado o desprendlmlento de pequefias... dentro de cada seccion... para
n%ovumuento de entrada... cabezales... hasta el transportador 22 de la maquina”.

La prioridad, en realidad, afirma en ese aparte que, “... mover la pieza de vidrio que se

abaja en una secuencia de etapas de operacion o, de otro modo, realizar las funciones
p[or el sistema. Tales mecanismos de operacion incluyen, por ejemplo, un mecanismo de
égwa 14, un mecanismo de corte en trozos (de vidrio fundido, obviamente) 16, un
dlstnbwdor de trozos 18 y el cargador de un horno de tanel 24. Ademas, hay una
multlphcndad de mecanismos de operacion en cada una de las secciones de la maquina IS
20 como los mecanismo de apertura y cierre de los moldes, los mecanismos de
lfnovnmlento para entrada y salida de los tuneles, los cabezales de desviacion y soplado...
para mover los articulos al transportador 22 de la maquina”.

Al comparar, los apartes cuestionados con los ejemplos de la oficina, de inmediato, se
detectan diferencias significativas no solo de estilo sino de la relacion clara entre los
componentes.

En todo el documento se hace mal uso de las preposiciones desde, hacia, a través de, etc.
que muchas veces no corresponden a las relaciones que se quieren establecer. También
se detectd un continuo abuso con los gerundios, propios de otros idiomas pero no del:
castellano. ‘

De otro lado, el articulo 30 de la citada Decision indica que: “las reivindicaciones definiran
la materia que se desea proteger mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcion”.

Las reivindicaciones 1, 5 incluyen explicaciones ajenas a la definicion que se busca, por
ejemplo en, “un sistema de formacion... que incluye una maquina...pequefias masa”, “un
método... que incluye una maquina...en secuencia’. Ademas, dichas reivindicaciones 1, 5
de un lado, se relacionaron respectivamente como un sistema de formacién de articulos
de vidrio y como método de iniciar la operacion de dicho sistema, pero en realidad la 1
pretende definir unos medios (aparato) para sincronizar la temporizacion de operacion de
una magquina IS al suministrarle trozos de vidrio fundido y un método de sincronizacion
para dicha maquina; de otro lado, se relaciona en términos del resultado a obtener y no
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r[las caracteristicas de estructura o funcion del sistema y las de método se relacionaron
como etapas la secuencia logica de operacion del sistema, es decir, lo presentado como
pa$os de un método, en realidad, corresponde a la secuencia de procesamiento de

setpales que realiza el controlador (procesador) 42.

Las reivindicaciones 2 a 4 y 6 no presentan la estructura estandar requerida de preambulo
y caractenzamon expresiones tales como: “donde” “que comprende el paso adicional de”,
no son sinoénimas de “caracterizado por”.

Dla proseguir la tramitacion las objeciones de este; punto se deben solucionar en
conjuncién con las del punto 5 de adelante. :

D@ otro lado, como se informa en el folio 120, no se presentaron oposiciones por parte de
tefrceros :

4. Evaluacién de la unidad de invencion:

|

El articulo 25 de la Decisiéon 486 establece que, “La solicitud de patente sélo podra
éomprender una invencion o un grupo de invenciones relacionadas entre si, de manera

que conformen un Unico concepto inventivo”.

El pliego estudiado se refiere a un unico objeto, en consecuencia, cumple el requisito
establecido.

5. No cumplimiento de los requisitos de patentabilidad

Por una parte, el articulo 14 de la Decision 486 establece que: “Los paises miembros
otorgaran patentes para las invenciones, sean de producto o de procedimiento (...)
Industrial”, (resaltado fuera de texto).

Para dar cumplimiento a tal requisito, y teniendo en cuenta que ni la Decision ni el
reglamentario establecen, taxativamente, como se debe definir cada concepto, la oficina,
acude ala Guia sobre el examen de las solicitudes de patentes, publicada porla OMPI en
1982 para ayudar a los examinadores de la oficinas nacionales en sus estudios; en el
parrafo 57 (de dicha guia) se especifica que existen dos tipos de reivindicaciones: de

producto y de procedimiento (método).

Adicionalmente, el citado parrafo indica que las. reivindicaciones de producto deben
definir, el objeto que se desea proteger, mediante las caracteristicas estructurales 6 de
funcion y, las de procedimiento, mediante las caracteristicas de una secuencia de etapas
a seguir, para lograr un resultado, sin incluir o hacer referencia a los elementos que lleven

a cabo dichas etapas.

De alli se concluye que la combinacion de caracteristicas estructurales y de funcién NO
se admite en la redaccion de reivindicaciones de producto.

Al estudlar el pliego salta a la vista que incluye mezclas de caracteristicas no permitidas,
como se evidencia de su redaccion:

i
——
———

“1. un sistema de formacién para recibir... un alimentador... para presentar... un medio
| para sincronizar... medios (40) ... para proporcionar... medios de temporizacion... para
; generar una sefal... medios... para determinar... medios... para recuperar...".

“2. el sistema... medios... para vigilar la separacién...".

“3. el sistema... para ajustar la temporizacion...”.




fl 4
De lo anterior es evidente que la parte no subrayada son caracterlstlcas estructurales, yla
subrayada caracteristicas de uso.

Por otra parte, el articulo 15 de la Decision 486 senala que, “No se consideraran

|n\{en010nes

! :
e) ,’Ios programas de ordenadores o el soporte l6gico como tales y".

Del estudio de la solicitud, de un lado, se deduce que la maquina de secciones
mhwlduales incluye un computador (ver figura 3, componentes 42, 46 y 48) al cual, se le
carga el soporte logico necesario para sincronizar el inicio de operacion de los
mecamsmos de una maquina de secciones individuales IS, que en este expediente, se
llustra con los diagramas de flujo (rutinas) de las figuras 6A, 6B y el entramado de la
temponzamon usada, por ello, se considera que no se cumple lo dispuesto por el articulo

15 e).

F’or Gltimo, también se afecta lo dispuesto por el articulo 21 debido a que solo se hace otro
(segundo) uso de componentes convencionales de un sistema de formacion de articulos
de vidrio.

Fn este punto, es necesario recordar al interesado que la oficina no puede aceptar como .
sustento de patentabilidad el uso de componentes convencionales o parte de ellos, nila .

redaccion del documento con mezclas de caractenshcas no permitidas.

Por las anteriores razones, consideramos que lo réivindicado en el presente caso, no:

cumple lo dispuesto por los articulos 14, 15 e) y 21.
6. Determinacion del estado de la técnica:
La fecha para determinar el estado de la técnica es 08 de febrero de 1999.

Consultadas las fuentes de informacion con que cuénta este despacho se encontraron los
siguientes documentos anteriores a la fecha de prlorldad invocada 08 de febrero de 1999

relacionados con la materia de la solicitud:

| ;
| |

Fecha de

No Documento Titulo
publicacién

1 US 4108 623 Electronic control sysiem for glassware | 22 08 1978
and other thermoplastic articles
forming machines

2 US 4141 711 Automatic parison freeze for a 27 02 1979
glassware forming machine

3 US 4 145 204 Timing pulse generator for a 20 03 1979
glassware forming machine

4 US 4 357 157 Electronic gob distributor for glassware | 02 11 1982
forming machines and the like

5 GB 2 114 302 Indicating the relative degree 17 08 1983
positioning between and/or the
frequency of mechanisms in a

lassware forming machine
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7. E;valuacién de los requisitos de patentabilidad:

En ’cumplimiento del articulo 14 de la Decision 486, el cual, dispone que: “Los paises
miembros otorgaran patentes para las invenciones, sean de producto o de procedimiento,
en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y
sean susceptibles de aplicacion industrial”; se procedi6 a evaluar los requisitos de fondo
cof el objeto de establecer la patentabilidad de las reivindicaciones de la solicitud
pr?sentadas para tal efecto.

EYaIuaC|on del nivel inventivo

C&mforme al articulo 18 de la decision 486 que establece “Se considerara que una
invencion tiene nivel inventivo, si para una persona del oficio normaimente versada en la
matena técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese
denvado de manera evidente del estado de la tecmca

L;a persona del oficio, normalmente versada en la materia técnica correspondiente, que se
puede encargar de solucionar el problema planteado en la presente solicitud, es un
lhgemero de electrénico con experiencia en disposiciones de sincronizacion y en
érogramacnon de méaquinas de secciones individuales que forman articulos de vidrio, que
é:onozca la composicion y los principios basicos de funcionamiento de dichos aparatos o,
por lo menos, que cuente con las condiciones necesarias para informarse acerca de esos -
principios al consultar la literatura técnica respectiva. '

E! objeto de la reivindicacion 1 se plantea como un sistema de formacion de articulos de
vidrio, pero en si pretende definir una disposicién de sincronizacion donde los “medios”
son independientes de la forma en que las sefiales se usan para el procesamiento. De alli,
es evidente que el control del proceso de formacién de articulos de vidrio, mediante
medios electronicos y medios de procesamiento de sefiales (datos), caben mas en el
campo del control automatico que en el campo de la formacion de envases.

La primera anterioridad divulga un sistema de control de limitacion de intervalos de tiempo
(temporizacién) electrénico para maquinas que formen articulos de vidrio u otros articulos
termoplasticos que tengan una pluralidad de secciones unitarias de formacion y umcos
medios de alimentacion y distribucion de trozos de vidrio fundido.

Como se aprecia en la figura 1, dicho sistema de COntroI, incluye un unico alimentador y
distribuidor 8 acoplado operativamente a él hay un sensor 9 y medios de sincronizacion
electrénica 1 conectada por medio de los amplificadores 2 y las valvulas 3 a las diferentes
secciones de la maquina que cuentan con una pluralidad de sensores 5 para generar las
sefales de indicio de dicha maquina. La operacnon del sistema coincide con la
relacionada en a) hasta f).

Al comparar el resumen anterior con lo revindicado en 1y 5 de esta solicitud, se advierte
su coincidencia, la tnica diferencia consiste en que no se discriminan en forma separada
los “medios” para determinar la separacion en tiempo real y los ajustes de fase, que
forman parte del procesador de sefiales, como cualquier técnico en el arte conoce.

Adicionalmente, como se reconoce en la pagina 9 de la descripcion de este expediente, el
sistema de formacion de articulos de vidrio es convencional e incluye una disposicion de
sincronizacion que solo debe ser programada de acuerdo a las rutinas de las figuras 6A,
6B para lograr el resultado reclamado, lo que esta al alcance de un técnico en
programacién para maquinas IS.

Consecuentemente, un técnico en la materia, a partir de las ensefianzas del documento 1



|
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pu\jio derivar, de forma evidente, lo reivindicado en 1 a 6, por ello, el pliego no tiene nivel
inventivo. '

Otui*a forma de desvirtuar el nivel inventivo seria a partir de la ultima referencia, pues
como ya se sefial6 antes el sistema de formacion de articulos de vidrio es bien conocido
en ‘el arte y la funcion de la disposicion de sincronizacion se explica dicho documento, en
termmos de indicar la posicién relativa, en grados, entre los mecanismos de una maquina
de formacién de articulos de vidrio.

EIL conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

j
;
{ Documento Reivindicacién(es) Requisito
'No. Afectada(s) que
f | afecta
; 1 US 4 108 623; ver todo el 1a6 Nivel
f documento. inventivo
2 US 4 141 711; ver todo el 1a6 Estado del
documento._ arte
3 US 4 145 204; ver de linea 26 1a6 Nivel
col 3 alinea 51 col 9; figuras 1 inventivo
a 6.
4 US 4 357 187; ver todo el 1a6 Nivel
documento. inventivo
5 GB 2 114 302; ver de linea 9 1a6 Nivel
pagina 1 a 35 pagina 6; figuras inventivo
1a3.
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En cumpllmlento del articulo 45 de la decision 486 de la Comisiéon de la Comunidad
Andma se le indica que debe dar respuesta dentro del término de sesenta dias contados
a part|r de la fecha de la notificacion de la presente comunicacion. En el caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsisten impedimentos

para la concesion, se denegara la patente. !

1
Notlflquese el presente oficio conforme a lo dlspuesto en el numeral 5.2, literal e), del

capltulo quinto del titulo primero de la Circular Unica No 10 de 2001.

|

ALIX CESPEDES DE VERGEL
Jeffa de I?ﬁsién de Nuevas creaciones

|
|

|
El ‘gnterior requerimiento fue notificado por fijacién en lista, de fecha ( § L 2““6’

v

i i
Concepto Técnico Examinador Técnico IE | Examinador juridico

|

k |
Numero: 807 Caédigo: 202004 | Cbdigo:
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[57] ABSTRACT

An electronic timing control system for glassware and
other thErmoplastlc articles forming machines of the
kind having a plurality of unitary forming sections and
a smgle! molten glass gob feedmg and distribution
means, each forming section comprising glass gob guid-

ing channels, a blank forming station, a blow molding
station and/or a take out station, and finished ware take
out means, comprises a preprogrammed controller ca-
pable of sequentially controlling all the ware forming
operations, a constant frequency pulse generator to
operate as a real time clock to measure the timing and
duration of each operation sequentially controlled by
said controller, a glass gob release sensor to detect the
instant when a glass gob is cut and released from said
glass gob feeding and distribution means and feed back
a signal to said controller to indicate the end of a prior
cycle and the initiation of a new cycle of operations, a
temperature sensor to detect the passage of a glass gob
from said guiding channels into said blank forming sta-
tion and feed back a signal to said controller to trigger
the operation of the parison forming means, and a pres-
sure sensor to detect the instant when said parison form-
ing means commence to work on a glass gob and feed
back a signal in accordance with the pressure to said
controller to initiate the time count and to thereby se-
cure an accurate duration of the parison forming opera-
tion, said controller also having mode of operation se-
lector switches to enable selection of manual operation
of the different main mechanisms of the machine with-
out the need of inhibiting the remaining mechanisms,
unloaded test operation of the machine to sequentially
work the mechanisms without a load of glass, and fully
automatic operation with a load of glass, and a variable
frequency oscillator to simulate the signal of the gob

- release sensor, whereby when the unloaded test opera-

tion is selected, the simulated time signals are given by
said oscillator and by the operator, whereas when auto-
matic ‘operation is selected, the real time signals are
back fed to the controller by said sensors.

15 Claims, 6 Drawing Figures
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29
glroup selecting means to enable reuse of said digital
shvitches for marking additional time signals to be exhib-

ited by said display means and fed to said memory of the
cbntroller means.

13. An electronic contro! system according to claim 1 5

wherein said mode of operation selector switch means
c?mprise emergency stop switch means to inhibit any
remaining portion of the ware forming cycle and to
iuimediately stop the machine when actuated.

14. An electronic control system according to claim 10

13 wherein said mode of operation selector switch
means comprise preprogrammed stop switch means to
ry out any remaining portion of the ware forming
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* cycle when actuated and to thereafter stop the machine

in a reset or starting condition.

15. An electronic control system according to claim
11 wherein timetable subprogram reject means are in-
cluded to immediately inhibit operation of any mecha-
nism of the machine, said reject means comprising a
comparator circuit to detect when a predetermined
timetable subprogram fed to said floating memory does
not match with the cycle sequence stored in said fixed

memory, and alarm means to warn the operator of said
fact. :
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157 ABSTRACT

A method and apparatus for automatically producing a .

frozen parison sample in an automatic glassware form-
ing machine which includes a blank mold station for
receiving a gob of molten glass for forming a parison in
a first portion of a predetermined sequence of steps and
a blow mold station for receiving the parison and com-
pleting the formation of the glassware in a second por-
tion of the predetermined sequence of steps. When an
operator requests a frozen parison sample, a control
means automatically alters the first portion of the prede-
termined sequence of steps by extending: the time the
parison typically remains in the blank mold such that
the parison freezes. The frozen parison sample is then
transferred to the previously disabled blow mold station
where it can be subsequently removed for inspection.

14 Claims, 4 Drawing Figures
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AUTOMATIC PARISON FREEZE FOR A
GLASSWARE FORMING MACHINE

‘ BACKGROUND OF THE INVENTION

i 1. Field of the Invention

The present invention relates generally to machines
for formmg glassware articles from gobs of molten glass

d in particular to electronically controlled individual
sdction glassware forming machines.

2. Description of the Prior Art

1The individual section or IS glassware forming ma-
chine is well known and includes a plurality of sections
ea h having means for forming glassware articles in a
titned, predetermined sequence of steps. Typically, each
settion includes a blank mold station for receiving gobs
of molten glass at a predetermined rate and for forming
partially formed articles of glassware. A partially
fohned article of glassware of the type produced by the
blank mold is typically referred to as a parison. The
parison is then transferred to a blow mold station
wﬁlerein the formation of the glassware article is com-
pleted. The sections are operated in synchronism at a
relative phase difference such that one section is receiv-
mg. a gob while another section is delivering a finished
glassware article to a conveyor and one or more other
sections are performing various ones of the intermediate
forming steps.

‘he forming means in each section are typically oper- 3

ated from pneumatic motors or actuators. In early prior
art machines, the pneumatic motors were controlled by
a valve block which in turn was controlled by a timing
druin for each section driven from a line shaft which
synihronized all parts of the machine. One of the limita-
tion$ of the timing drum was the difficulty of adjusting
the {lmmg during the operation of the machine. One
solution to this problem was to replace all the timing
drumis with an electronic control means. The electronic
cont:rol means included a master unit which was respon-
sive 10 a clock pulse generator and a reset pulse genera-
tor 4riven by the line shaft. The master unit generated
reset; signals to an individual control circuit for each of
the ihdividual sections to synchronize the operation of
the individual circuits. Each individual circuit included
a pulse counter responsive to the clock pulses and the
mast?r unit generated reset pulses for counting the de-
grees of the section cycle. Each individual circuit in-
cludeld forty-eight, three-decade thumbwheel switches
for sang the degree of rotation of the machine
thereon. Thus, each particular function of the glassware
formihg cycle was controlled by one of the thumbwheel
switches. Such a control system is disclosed in U.S. Pat.
No. 3/762,907.

The previously described electronic control system
utilized discrete components in its counter and gating
circuiéry In a later prior art control apparatus, a digital
computer with 2 memory and associated program stor-
age was utilized. Not only did such a control circuit
provi le a means for automatically changing the timing
valueslof the functions without the manual resetting of
thumbwheel switches, but such a circuit also provided a

10
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means for programming events, groups of related func- -

tions, in accordance with certain boundary event tim-
ings. The computer generated control signals through
an interface circuit to actuate solenoid controlled valve
blocks. Such a control system is disclosed in U.S. Pat.
No. 3,405,793,

|
|
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One of the problems associated with the aforemen-
tioned prior art glassware forming machines occurred
when one of the machine sections was producing a
malformed article of glassware. It was often difficult to
determine whether the malformation occurred in the
blank mold station or in the blow mold station. If the
parison produced by the blank station was examined
before introduction' to the blow mold, any defects
which were observéd could not be attributed to the
blow station. In order to produce a parison which was
sufficiently frozen tb be handled and examined, the
valves of the particular section had to be manually
actuated to allow the parison to remain in the blank
mold for an extended time such that it became suffi-
ciently frozen. This method of producing a frozen pari-
son sample was time' consuming and consequently re-
sulted in a drastic loss in production time.

SUMMARY OF THE INVENTION

The present invention is concerned with automati-
cally producing a frozen parison sample in a glassware
forming machine. The machine includes a gob distribu-
tor which distributes gobs of molten glass at a predeter-
mined rate to a blank mold station which forms a pari-
son from each molten gob of glass during a first prede-
termined sequence of steps. A transfer mechanism is
provided to invert and transfer the parison to the blow
mold station wherein the formation of the glassware is
completed in a second predetermined sequence of steps.

The glassware forming machine also includes a ma-
chine supervisory computer which is connected to a
plurality of individual section computers each of which
is associated with a particular individual section. A
separate section operator console is also provided for
each section such that the status of each section can be
controlled. In accordance with the present invention,
an operator can request a particular section to produce
a frozen parison sample utilizing a switch provided on
the section operator console. Only that particular indi-
vidual section which receives the request will produce
a sample, while the status of all the other sections will
not change.

When a frozen panson sample has been requested, the
selected individual section computer initiates a sample
routine wherein the last gob received by the blank mold
is formed into a parison and held in the blank mold to
freeze. Holding the parison in the blank mold for an
extended period of time causes the parison to freeze
sufficiently so that internal reheat of the parison when it
is removed from the blank mold will not cause it to go
soft and consequently distort its characteristics. While
the parison is being frozen, the forming cycle is com-
pleted on the glass in the blow mold and this glassware
is transferred from the machine. Then the blow mold
functions are disabled. Arter the parison is frozen, the
parison is inverted to the blow mold side where it subse-
quently can be removed for inspection.

Accordingly, it is an object of the present invention
to facilitate the analysis of a malformed article of glass-
ware produced by an automatlc glassware forming
machine.

It is another object of the present invention to auto-
matically produce a frozen parison sample in an auto-
matic glassware forming thachine.
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DETAILED DESCRIPTION OF THE
DRAWINGS

1G. 1is a block diagram of a two section IS machine
to which the present invention is applicable; .

1G. 2 is a schematic diagram of the sequence of
forming steps in one section of an IS machine;

FIG. 3 is a timing diagram which indicate the se-
quénce and the relative timing positions in a machine
cydle at which the various glassware forming functions
are|performed; and

IG. 4 is a timing diagram which indicates the se-
quence and relative timing positions at which the vari-
ous[glassware forming furictions are performed to pro-
duce a frozen parison sample according to the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

There is shown in FIG. 1 a block diagram of an indi-
vidual section glassware forming machine to which the
present invention is applicable. Although a brief de-
scription appears herein, a more detailed description of
this type of glassware forming machine can be found in
U.S.|Pat. application Ser. No. 866,086 in the names of
W. Thomas Dowling and Daniel F. Farkas and assigned
to the assignee of the present invention.

A machine supervisory computer 11 receives a train
of timing pulses from a timing pulse generator 12 to
establish the timing for the machine cycle. The machine
supeqvisory computer 11 is connected to a pair of indi-
vidual section computers 13 and 14 which are respec-
tively connected to an individual section No. One 15
and an individual section No, Two 16. The individual
sections 15 and 16 respectively include valve blocks 17
and 18 and a plurality of glassware forming mechanisms
19 and 21.

The individual sections 15 and 16 each receive gobs
of molten glass from a gob distributor (not shown). The
gob distributor supplies the gobs to the individual sec-
tions ét a predetermined rate proportional to the speed
of the gob distributor drive motor (not shown). The
speed|of this drive motor is determined by the fre-
quency of the alternating current power generated by a
power source such as an inverter drive (not shown). If
the ti+ing pulse generator 12 is responsive to the fre-
quency of the power source, the cycle time of each
individual section and, therefore, the cycle time of the
machibe will be proportional to the gob distribution
rate,

Initially, the machine supervisory computer 11 loads
- the individual section computers 13 and 14 with control
prograins and timing data for controlling the associated
individual sections. Thereafter, the individual section
computers 13 and 14 control the glassware forming
cycles pf the associated individual sections by generat-
ing control signals to the respective valve block in re-
sponse to the execution of the control programs and the
timing pulses from the timing pulse generator 12.

The timing pulse generator 12 generates a clock sig-
nal to the machine supervisory computer 11 and the
individdal section computers 13 and 14 which signal
provides a reference for timing the machine cycle and
the sequence of steps to be performed by the individual
section |computers. Typically, machine timing is ex-
pressed in degrees and a machine cycle is 360° in length.
Thus, 360 clock pulses or some multiple thereof com-
prise one machine cycle. The cycle for each individual
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section is also 360° but the cycles for the sections will be
offset from the start of the machine cycle by a different
number of degrees to compensate for the difference in
gob delivery time to each section. The timing pulse
generator 12 also generates a reset pulse after generat-
ing the clock pulses representing one cycle which reset
pulse is utilized by the machine supervisory computer
11 and the individual section computers 13 and 14 to
define the end and beginning of successive machine
cycles. This type of timing pulse generator is the subject
matter of U.S. Pat. applications Ser. No. 856,387 in the
names of Daniel S, Farkas and Phillip D. Perry and Ser.
No. 860,934 in the names of Daniel S. Farkas and Erwin
M. Ferenczy, both applications assigned to the assignee
of the present invention. The timing pulses generator
can also be of the shaft encoder type. In either case, the
rate of distribution of the gobs is synchronized with the
clock signal generated by the timing pulse generator.

The valve blocks 17 and 18 are connected to control
the glassware forming mechanisms 19 and 21 respec-
tively in a predetermined timed sequence of steps to
form the articles of glassware. The valves in the valve
blocks 17 and 18 are actuated by solenoids (not shown)
which are controlled by the respective individual sec-
tion computers in accordance with the control pro-
grams and timing data supplied by the machine supervi-
sory computer 11.

A pair of section operator consoles 22 and 23 are
connected to the individual section computers 13 and 14
respectively and to the valve blocks 17 and 18 respec-
tively. The consoles 22 and 23 are used to make adjust-
ments to the mechanism timing. For example, the actua-
tion of a particular valve may be either advanced or
retarded by the operator with the use of the console.

The section operator consoles 22 and 23 are also used
to control the operating condition of the respective
individual section. When an individual section is form-
ing glassware, it is designated as being in the “run”
condition and, when the section is not running, it is
designated as being in.the “safe” condition. When a
section is in the safe condition, the forming mechanisms
are stopped and in position for easy access such that the
mechanisms can be replaced or repaired. The operator
can switch to a manual . mode wherein the solenoids of
the valve block can be ‘individually controlled using a

_plurality of switches (not shown) which are provided in

the section operator console. The section operator con-
soles 22 and 23 each are also provided with a switch
(not shown) which signals the respective individual
section computer to control the respective individual
section in a “sample” condition. In accordance with the
present invention, when: an individual section is in the
sample condition, it will automatically produce a frozen
parison sample which can subsequently be removed
from the machine for inspection. As will be discussed, a
gob of molten glass is typically formed into a finished
article of glassware by first partially forming the glassin
a blank station and then finishing the forming process in
a blow station, both stations of which are included in a
single individual section. The frozen parison sample
formed by the sample condition is the partially formed
article of glassware molded at the blank station prior to
the introduction of the article to the blow station.
There is shown in FIG. 2 a schematic diagram of the
sequence of events for one cycle of an individual section
of the glassware forming machine shown in FIG. 1.
These steps are illustrative of the method of forming a
typical article of glassware known as the blow and blow
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cycle. There is shown in FIG. 3 a timing diagram of the
relative positions in the section cycle at which the con-
trol signals for the various glassware forming steps are
generated when the section is in the run condition. It
will be understood that there is a response time associ-
ated with the actuation of the forming means associated
with each of the control signals. Furthermore, the tim-
ing of these steps depends upon the type of glassware
being formed and that steps may be added, deleted or
repeated as necessary. Throughout the following dis-
cussion, the steps shown in FIG. 3 will be referred to in
capital letters such as DISTRIBUTE GOB.

As was previously discussed, a continuous flow of
molten glass is repetitively severed at a predetermined
rate to produce a series of molten gobs. A gob distribu-
tor (not shown) sequentially delivers a separate gob to
each individual section of the machine. As shown in
FIG. 3, the distribution (DISTRIBUTE GOB) typi-
cally occurs sometime after the start of the section cycle
at 0°, There is a travel time lapse between the time at
which the gob is severed and the time at which the gob
arrives at the blank station. As illustrated in step A of
FIG. 2, the gob delivery step, during this travel time a
blank mold 24 is moved into its closed position
(BLANK MOLD CLOSE) and a funnel 25 is posi-
tioned on top of the mold 24 (FUNNEL DOWN) in
order to guide the gob into the mold. A plunger 27,
adjacent the bottom of the mold, is then moved up into
position (PLUNGER UP). When the gob atrives (GOB
ARRIVES), it falls through the funnel 25 and into the
interior of the mold 24. At or about the same time that
the gob arrives, a thimble 28 surrounding the plunger 27
is moved up into position (THIMBLE UP).

In step B of FIG. 2, the settle blow step, & baffle 26 is
positioned on top of the funnel 25 (BAFFLE ON).
There are the plunger 27, thimble 28 and a neck ring 29
adjacent the boitom of the mold 24. The plunger 27
extends through the thimble 28 which is enclosed by the
neck ring 29. When the baffie 26 is in position, air under
pressure is momentarily discharged into the top of the
mold to force the molten glass into the mold and neck
ring and around the plunger (SETTLE BLOW ON-
SETTLE BLOW OFF) and then the baffle is removed
(BAFFLE OFF). This is the settle blow step. In step C
of FIG. 2, the counter blow step, the funnel is removed
(FUNNEL UP) and the plunger 27 is retracted
(PLUNGER DOWN) leaving a depression in the mol-
ten glass. Next, the baffle is positioned on top of the
mold (BAFFLE ON) and counter blow air under pres-
sure is introduced through the thimble and into the
depression (COUNTER BLOW ON) to force the mol-
ten glass against the walls of the blank mold to produce
a partially formed article of glassware referred to as a
parison. The counter blow air is turned off (COUNTER
BLOW OFF) and the thimble is moved down (THIM-
BLE DOWN). Then the baffle 26 is removed from the
mold (BAFFLE OFF).

During the counter blow step, the body of the blank
mold extracts sufficient heat from the parison to form a
cooled skin thereon which is rigid enough to allow
manipulation of the parison. In step D of FIG. 2, the

invert or transfer from blank mold to blow mold step,
ithe blank mold is opened (BLANK MOLD OPEN) and
:a transfer mechanism 30, attached to the neck ring 29
Irotates the parison 180° (INVERT) into an open blow
‘mold 31. The neck portion of the parison which has

een positioned downward is now in the upward posi-
Ition. Next, the blow mold 31 is closed (BLOW MOLD
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CLOSE) and the neck ring is opened (NECK RING
OPEN) and removed so that the parison is being sup-
ported at its neck portion by the blow mold. In this
position, step E:of FIG. 2, the reheat step, takes place.
The skin of the parison is reheated by the relatively hot
interior of the parison and the parison becomes suffi-
ciently soft for a final blowing step. The transfer mecha-
nism 30 and the neck ring 29 are rotated back to the
blow mold (REVERT) for the next parison to be
formed.

In step F of FIG. 2, the final blow step, a blow head
32 is positioned on top of the blow mold 31 (BLOW
HEAD ON). Air under pressure is introduced through
the blow head 32 (FINAL BLOW ON) into the interior

of the parison to force the parison into the shape defined

by the blow mold which is the shape of the desired
article of glassware. The blow air remains on while the
walls of the blow mold absorb heat from the glass such
that the glassware becomes stiff enough for handling.
The blow air is then turned off (FINAL BLOW OFF)
and the blow mold is opened (BLOW MOLD OPEN).
The blow head is then removed (BLOW HEAD UP)
such that the article of glassware is ready to be removed
from the section,

In step G of FIG. 2, the takeout step, a takeout mech-
anism 33 is movéd into position to grasp the article of
glassware at its neck position (TAKEOUT IN). The
takeout mechanism 33 then transfers (TAKEOUT
OUT) the finished article of glassware to a dead plate
(not shown) for further cooling and subsequent pushout
onto a conveyor (not shown).

As illustrated, in FIG. 3, the foregoing machine oper-
ation functions are performed in cycles of 360°, The
forming process is a two stage process, wherein the first
stage is performed at the blank station and the second
stage is performed at the blow station. The respective
machine functions are performed at the two stations
simultaneously such that each machine cycle a blank
station will prodtice a partially formed article of glass-
ware and a blow station will produce a finished article
of glassware. Thus, while the blow station is performing
the final blow function, the bank station is producing a
partially formed article of glassware to be subsequently
transferred to the'blow station.

When an individual section of a glassware forming
machine begins to produce a malformed article of glass-
ware, it is often difficult to determine by examination of
the finished malformed glassware whether the malfor-
mation is due to the functions effected by the blank
station or those éffected by the blow station. If the
parison produced by the blank station is examined be-
fore introduction to the blow mold, any defects which
are observed cannot be attributed to any of the blow
station functions. However, if no defects are found in
the partlally formed glassware and the finished glass-
ware is malformed, the malformation is probably due to
one or more of the blow station functions. The glass-
ware forming machine according to the present inven-
tion can produce 4 frozen parison sample when one is
requested by the operator.

As previously mentioned, an individual section can
be switched to the sample condition wherein a frozen
parison sample is produced by actuating a switch (not
shown) provided on the respective section operator
console. The actuation of this switch causes the respec-
tive individual section computer to initiate a sample
routine wherein the last panson formed is held in the
blank mold to freeze the parison. While the parison is
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being frozen, the forming cycle is completed on the
g]assware in the blow mold and this glassware is trans-
ferred from the machine. When the machine is in the
runl condition, the parison produced by the blank mold

is typically held in the blank mold for about one-third of 5

a rhachme cycle or 120°. During this time heat is ex-
tracted from the parison and the outer portion of the
pafison becomes sufficiently rigid to allow the parison
to Se transferred to the blow mold. However, once in
the blow mold, the inner pomons of the parison quickly
reheat the outer skin and the panson becomes soft. The
sanrple condition causes the parison to remain in the
blank mold longer than it normally would such that
more heat is extracted and, when the parison is re-
mowed, the internal reheat of the parison will not cause
the}parison to turn soft.

After the parison is frozen, the parison is inverted to
thejblow mold side. The blow molds are kept open and
thelpanson is held by the neck rings. After a predetet-

mined time, the neck rings will open to release the fro-
zenlparison and the individual section will go to the safe
or rot running condition. The frozen parison can now
be f/isually inspected for thermal and mechanical de-
fects which develop prior to constant with the blow
mold.

There is shown in FIG. 4 a timing diagram which
indicates the functions performed by an individual sec-
tion in producing a frozen parison sample. When an
operator requests a parison sample, the respective indi-
vidual section computer will initiate the sample routine
when the section position becomes equal to 0° and the
sample routine is executed over a period of three ma-
chine cycles. Initially, the first portion of the sample
routtjne is identical to that of the previously described
run routine. The first function which is not performed
by the sample routine which is performed by the run
routine is the turning off of the counter blow air
(COIUNTER BLOW OFF). This function is disabled.
along with the INVERT, NECK RING OPEN, and
other blank mold functions such that the parison re-
mains in the blank mold. The gob distributor is also
disabled from distributing another gob to the section.

During the first machine cycle of the sample routine,
the typical blow mold functions are performed on the
pans'on in the blow mold. After this article of glassware
is transferred from the section, all the blow mold func-
txons' are disabled. Although the amount of time the
parison is held in the blank mold can be varied, the
parison typically remains in the closed blank mold for
abom two and one-quarter machine cycles This
amount of time is sufficient to freeze the parison such

- that,|after the parison is removed from the biank mold,
internal reheat will not cause the parison to turn soft.

During the second cycle of the sample routine, the
blank mold remains closed to continue to freeze the
parison and no machine functions are performed. How-
ever, one or more of the forming means can be actuated
asa sllafety measure to provide a visual indication to the
operator that the machine is still in an operating condi-
tion. [In the third cycle, the COUNTER BLOW OFF,
THIMBLE DOWN and BAFFLE OFF functions are
enab]ed The BLANK MOLD OPEN and the IN-
VERT functions are also enabled for the third cycle
such}that the frozen panson will be transferred to the
blow: mold side where it is held by the neck ring. The
neck! ring will continue to hold the parison until the
NECK RING OPEN function is performed. The re-
speche individual section computer can be pro-
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grammed to perform the NECK RING OPEN function
a predetermined time period after the frozen parison has
been transferred to the blow mold. When the neck ring
halves are opened, the frozen parison will be released
and that particular individual section will go to the safe
condition. At this time the frozen parison can be re-
moved from the blow mold station and inspected.

In summary the present invention concerns a method
of obtaining a parison sample from an automatic glass-
ware forming machine. The machine forms articles of
glassware during successive cycles of a series of prede-
termined forming steps by distributing gobs of molten
glass to a first forming means; actuating the first form-
ing means for a first| portion of the series of predeter-
mined forming steps to form a parison from each of the
gobs of molten glass; transferring each parison to a
second forming means; and actuating the second form-
ing means for a second portion of the series of predeter-
mined forming steps to form an article of glassware
from each of the parisons. The first forming means
includes the blank mold and its associated apparatus for
forming the parison. The second forming means in-
cludes the blow mold and its associated apparatus for
forming the article of glassware from the parison.

The method comptises discontinuing the distribution
of the gobs of molten glass after one of the gobs has
been distributed to the first forming means; discontin-
uing the transfer of the parisons before the parison
formed from the one gob is transferred from the first
forming means to the second forming means; complet-
ing the second portion of the series of predetermined
formmg steps to form an article of glassware from any
parison in the second Iformmg means and automatically
altering the first portion of the series of predetermined
forming steps to freeze the parison in the first forming
means, Typically, these steps are performed during a
first cycle of the forming machine, no steps are per-
formed during a second cycle of the forming machine
and, during a third cycle of the forming machine, the
frozen parison is transferred to the second forming
means.

The present invention also concerns an automatic
glassware forming machine having means for forming
gobs of molten glass, means for forming glassware arti-
cles from the gobs of molten glass in successive cycles
of a series of predetermined forming steps in response to
a plurality of control signals, means for distributing the
gobs of molten glass to the forming means and control
means for generating the control signals. The forming
means includes a first means for performing a first por-
tion of the series of predetermined forming steps on
each of the gobs to form a parison, a second means for
performing a second portion of the series of predeter-
mined forming steps on each parison to form an article
of glassware, and means for transferring the parison
from the first forming means to the second forming
means.

The control means mcludes a means for generating 2
sample signal, such as the SOC 22 and a means respon-
sive to the sample signal, such as the computer 13, for
generating control signals to disable the gob distributing
means and to disable the parison transferring means and
for generating control signals to alter the first portion of
the series of predetermined forming steps to freeze the
parison. The control signals are generated to the first
forming means to freeze a parison formed from a gob by
retaining the parison such that enough heat is extracted
from the parison to prevent internal reheat from turning

]
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the parison soft. The control signals are also generated
to the second forming means to complete the second
portion of the series of predetermined forming steps on
any other parison in the forming machine.

In accordance with the provisions of the patent stat-
utes, the principle and mode of operation of the inven-
tion have been explained in its preferred embodiment.
However, it must be understood that the invention may
be practiced otherwise than as specifically illustrated
and described without departing from its spirit or scope.

What is claimed is:

1. A method of obtaining a parison sample from an
automatic glassware forming machine which forms
articles of glassware during successive cycles of a series
of predetermined forming steps by distributing gobs of
molten glass to a first forming means; actuating the first
forming means for a first portion of the series of prede-
termined forming steps to form a parison from each of
the gobs of molten glass; transferring each parison to a
second forming means; and actuating the second form-
ing means for a second portion of the series of predeter-
mined forming steps to form an article of glassware
from each of the parisons, the method comprising:

discontinuing the transfer of the parisons from the

first forming means to the second forming means
after a selected parison has been transferred to the
second forming means;

discontinuing the distribution of the gobs of molten

glass to the first forming means after the distribu-
tion of the next gob following the transfer of said
selected parison;

completing the second portion of the series of prede-

termined forming steps to form an article of glass-
ware from said selected parison; and

extending the time a parison is in the first forming

means and discontinuing selected steps in the first
portion of the series of predetermined forming
steps to freeze a parison formed from said next gob
in the first forming means.

2. A method according to claim 1 including a step of
transferring the frozen parison to the second forming
means for subsequent removal.

3. A method according to claim 1 including a step of
discontinuing the actuating of the ‘second forming
means for the second portion of the series of predeter-
mined forming steps after said parison in the second
forming means has been formed into an article of glass-
ware. :

4. A method according to claim 1 wherein during a
first cycle of the automatic glassware forming machine:

the step of discontinuing the distribution of the gobs

is performed after one of the gobs has been distrib-
uted to the first forming means;

the step of discontinuing the transfer of the parisons is

performed before a parison formed from said one
gob is transferred from the first forming means to
the second forming means;
the step of completing the second portion of the series
of predetermined forming steps is performed; and

the step of discontinuing selected steps in the first
portion of the series of predetermined forming
steps is performed; wherein during a second cycle
of the forming machine:

no forming steps are performed; and wherein during

a third cycle of the forming machine:

a step of transferring the frozen parison to the second

forming means is performed.
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5. A method according to claim 4 wherein the first
and second forr‘ning means include a plurality of glass-
ware forming mechanisms and wherein during said
second cycle of the forming machine at least one of said
plurality of glassware forming mechanisms is actuated
to provide a visual indication that the machine is in an
operating condi‘tion.

6. A method of obtaining a parison sample from an
automatic glassware forming machine which forms
articles of glassware during successive cycles of a series
of predetermined forming steps including delivering
successive gobs of molten glass to a blank mold in a first
forming means; performing a settle blow step to force
the gob of molten glass to the bottom of the blank mold;
performing a counter blow step to form a parison from
the gob of molten glass; transferring the parison to a
blow mold in 2 second forming means; performing a
reheat step to soften the parison; performing a final
blow step to form the article of glassware from the
parison; and petforming a takeout step to transfer the
glassware article out of the blow mold, the steps being
performed under the control of a programmed control
means wherein the control means responds to a sample
signal to automatically alter the series of predetermined
steps to perform the method comprising:

discontinuing the delivery of gobs of molten glass

after a gob has been delivered to the blank mold;

discontinuing the transfer of the parisons before a

parison is formed from said gob;

completing the reheat step, the final blow step and

the takeout step for any parison in the blow mold;
and : -

altering the counter blow step to hold a parison

formed from said gob in the blank mold for a per-
iod of time such that sufficient heat is extracted
from said parison to prevent internal reheat to
soften said parison.

7. A method according to claim 6 including transfer-
ring said parison to the blow mold for removal from the
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8. A method according to claim 6 wherein the steps
are performed during a first cycle of the forming ma-
chine.

9. A method sccording to claim 8 wherein no steps
are performed during a second cycle of the forming
machine and a step of transferring said parison to the
blow mold for removal from the forming machine is
performed during a third cycle of the forming machine.

10. In an automatic glassware forming machine hav-
ing means for forming gobs of molten glass; means for
forming glassware articles from the gobs of molten glass
in successive cycles of a series of predetermined form-
ing steps in response to a plurality of control signals;
means for distributing the gobs of molten glass to the
forming means; and control means for generating the
control signals for controlling the forming means in the
successive cycles of forming steps, the forming means
including a first means for performing a first portion of
the series of predetermined forming steps on each of the
gobs to form a parison; a second means for performing
a second portion of the series of predetermined forming
steps on each parison to form an article of glassware;
and means for transferring the parison from the first
forming means to the second forming means, the con-
trol means comprising:

means for generating a sample signal; and

means responsive to said sample signal for generating

control signals to disable the gob distributing
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means and to disable the parison transferring means
and for generating control signals to extend the
time the parison remains in the first forming means
and to discontinue selected steps in the first portion
of the series of predetermined forming steps to
freeze the parison.

11. A control means according to claim 10 wherein
said means for generating control signals is a pro-
grammed digital computer.

12. A control means according to claim 10 wherein
said control signal generating means disables the gob
distributing means after a gob has been delivered to the
firgt forming means and disables the transferring means
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before a parison formed from said gob is transferred to
the second forming means,

13. A control means according to claim 12 wherein
said control signal generating means generates control
signals to the first forming means to freeze a parison
formed from said gob by retaining said parison such that
enough heat is extracted from said parison to prevent
internal reheat from turning said parison soft.

14. A control means according to claim 13 wherein
said control signal generating means generates control
signals to the second forming means to complete the
second portion of the series of predetermined forming

steps on any other parison in the forming machine.
X % % % %



|
%

U.S. Patent  Feb. 27, 1979 Sheet 1 of 3 4,141,711
) TIMING MACHINE
PULSE | SUPERVI SORY
GENERATOR COMPUTER
22 13 14 23
)‘ ) 1 3 C (
p
OPERATOR et s ftee——gad OPERATOR
COMPUTER COMPUTER .
:-ﬁ _______ 1 Y ( 18 |
Lol VALVE ' : VALVE | !
= BLOCK : l BLOCK i
19 2
: ) I : { € :
{ | CLASSWARE } | | GLASSWARE | | -
| | ForminG | | ForMinG |
| [MECHANISMS : | MECHANISMS] |
15 16
\": INDIVIDUAL | } INDIVIDUAL :’f
(SECTION NO. ONE! | SECTION NO. TWO

3i

F1G.1

"\.—3I

D. TRANSFER FROM BLANK MOLD TO BLOW MOLD

E. REHEAT

3l

32

F. FINAL BLOW

F16.2

G. TAKEOUT

14‘/

cv



U.S. Patent Feb. 27, 1979 Sheet 2 of 3 4,141,711

RUN CYGLE
DISTRIBUTE GOB -0~ |
BLANK MOLD CLOSE
FUNNEL DOWN -30"-

PLUNGER
VEs —————

GOB ARRI
THIMBLE up:j—

BAEFLE ON—oeorre/
SETTLE BLOW ON 6o FINAL BLOW ON
SETTLE BLOW OFF: \
BAFFLE %FF__:)— !
PLUNGER DOWN—-—/
-90-
BAFFLE ON
COUNTER BLOW ON -120°-
-150°- .
"FINAL BLOW OFF
COUNTER BLOW OFF: BLOW MOLD OPEN
THIMBLE DOWN BLOW HEAD UP
BAFFLE OFF - 180°- ;
BLANK MOLD OPEN
_zloe_———‘TAKEOUT IN
INVERT = TAKEOUT OUT
- 240°- ; '
BLOW MOLD CLOSE~—— l
: - 270%-
NECK RING OPEN
REVERT 300" |
{
NECK RING CLOSE —330%
BLOW HEAD ON
-360"- i
|
Fi1G6. 3



U.S. Patent  Feb. 27, 1979 Sheet 3 of 3 4,141,711
@@

SAMPLE ROUTINE |

-0°- ' -0 N
( DISTRIBUTE GOB ;
BLANK MOLD CLOSE
FUNNEL DOWN -30- , -60™-
g PLUNGER UP ,
E Go8 ARRIVE_S__-_—_—_:—— . '
: THIMBLE UP
| BAFFLE ON——:/_ »—FINAL BLOW ON .
SETTLE BLOW ON - 60 | ~120™-
SETTLE BLOW OFF
BAFFLE OF Frmem— 2 N
FUNNEL Up—j . ‘ . W
PLUNGER DOWN —90%~ -180~ »J
0
>
§)
BAFFLE. ON mreme—— w .
COUNTER BLOW ON=——————em_ Iao’_. . -240 -
-150~ \ _ -300°-
—F INAL BLOW OFF
- — BLOW MOLD OPEN
" J ~—BLOW HEAD UP ,
3 -180% i - 360-<
>
O .
—2)0—TAKEOUT IN | g0
—TAKEOUT OUT - 5
-240- ‘ -120™-
' |lcoUNTER: BLOW OFF— -
|ITHIMBLE  DOWN——
. . ——— © wl
270 [ArFLE oFF G
[BLANK MOLD OPEN~ o
6]
. INVERT oo
-300°~- | -240~
-330- : -300°-
- -360"- ; . -360™/
F16. 4




United States Patent 19

Farkas et al. ¥

[11] 4,145,204
4s]  Mar. 20, 1979

[54] TIMING PULSE GENERATOR FOR A
GLASSWARE FORMING MACHINE

{75] Inventors: Daniel S, Farkas; Philip D. Perry,
both of Toledo, Ohio

[73] Assignee: Owens-Illinois, Inc., Toledo, Ohio
[21}] Appl. No.: 856,387
[22] Filed: . Dec. 1, 1977

[51] Imt. Ci2 CO03B 9/40
[52] US.CL 65/164; 65/158;
65/163; 65/DIG. 13; 364/473; 364/476

[58] Field of Search ........ccoocrennns 65/29, 158, 159, 160,
65/163, 164, DIG. 13; 364/473, 476

[56] References Cited
U.S. PATENT DOCUMENTS

3,762,907 1071973  Quinn et al. cciiresericirenceiinnnns 65/164
3,957,477 5/1976 Jones et al. ... ... 65/158
4,007,028 2/1977 Bublitz et al. .ocervvivcrecionnnens 65/163

Primary Examiner—Arthur D. Kellogg
Attorney, Agent, or Firm—D. H. Wilson; M. E. Click

[57) ABSTRACT

A glassware forming machine including means for dis-
tributing gobs of molten glass to individual sections of
the machine at a predetermined rate, drive means re-
sponsive to electrical power of a selected frequency
generated by a power source for driving the gob distrib-
uting means at the predetermined rate and an automatic
control means responsive to timing signals for control-
ling each of the individual sections in a predetermined
timed sequence of steps for forming the glassware
wherein the power source generates the timing signals
at a frequency p“roportional to the selected frequency of
the power source. Each piece of glassware is formed
during a machine cycle which is related in duration to
the gob distribution rate and typically is defined in
terms of 360°. The power source includes a timing pulse

" generator which synthesizes the timing signals from the

power source electric power frequency at the fre-
quency required for defining 360° per machine cycle.

11 Claims, 6 Drawing Figures
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reset pulses to define the end and beginning of suc-
cessive machine cycles.
It is an object of the present invention to improve the
gerformance of glassware forming machines.
| It is another object of the present invention to reduce 5
the circuitry required to control an individual section
glassware forming machine by eliminating a separate
lock source. '

| BRIEF DESCRIPTION OF THE DRAWINGS

| FIG. 1 is a block diagram of a prior art glassware
forming apparatus;
+ FIG. 2 is a block diagram of a glassware forming
apparatus according to the present invention;
| FIG. 3 is a block diagram of the timing circuit of 15
1G. 2;
ﬁ FIG. 4 is a block diagram of an alternate embodiment
of the timing circuit according to the present invention;
fFIG. § is a table of timing values for the glassware
forming apparatus of FIG. 2; and 20
' FIG. 6 is a generalized block diagram of the timing
circuits according to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

| There is shown in FIG. 1 a block diagram of a glass-
ware forming apparatus according to the prior art. In
this apparatus, the machine control circuit controls the
actuation of the glassware forming means in accordance
with information on the positions of the gob feeder and 30
tkj)e gob distributor in their respective cycles of opera-

25

tion.

E\n individual section glassware forming machine 11
has a plurality of individual sections (not shown) which
receive gobs of molten glass from a gob distributor 12 35
which in turn receives the gobs from a gob feeder 13.
The gob distributor 12 and the gob feeder 13 are me-
chanically driven by a pair of drive motors, 14 and 15
respectively, which motors are connected to a supply of

variable frequency power generated by an inverter 40

dtive 16. The inverter drive frequency is controlled to
determine the rate at which the gobs are formed and
distributed to the individual sections of the IS machine
11.

|Each individual section is associated with a separate 45
valve block which valve blocks are designated by the
reference 17 in FIG. 1. Each valve block has valves
cé{mnected to actuate a plurality of glassware forming

eans in the associated individual section. The valves in
the valve blocks 17 are actuated by solenoids which are 50
controlled by a machine control circuit 18 which deter-
mines the timing of the forming steps in accordance
with a predetermined sequence of those steps. The con-
trfol circuit receives information as to the sequence of
the steps and the times between the steps from a source 55
(not shown) such as control switches or a computer
program. A pair of position transducers 19 and 21 are
mechanically coupled to the drive motors 14 and 15
respectively and generate signals representing the rela-
tive positions of the gob distributor 12 and the gob 60
feeder 13 respecctively. The gob feeder 13 represents a
typical apparatus for expelling a quantity of molten
glass from the forehearth of a glass furnace. Thus, the
mptor 15 can drive a crank (not shown) which is con-
nected to reciprocate a plunger (not shown) to expel the 65
quantity of glass. The quantity of glass is cut by shears
(not shown) to form a gob which falls into the gob
distributor 12. Since the forming of the gob is related to

|
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the rotational position of the drive motor 15, the posi-
tion transducer 21 generates a signal indicating when
each gob is formed. The gob distributor 12 is driven by
the motor 14 to distribute the gobs to the individual
sections of the IS machine in a predetermined sequence.
Since the distribution of any one gob is related to the
rotational positioni of the motor 14, the position trans-
ducer 19 generates a signal indicating when a gob is
distributed and to which individual section. The control
circuit 18 responds to the two position transducer sig-
nals to determine when the sequence of steps for each
individual section is to be initiated in response to each
gob formed and distributed.

The machine control circuit 18 also receives a clock
signal from a source 22 which signal provides a refer-
ence for timing thé machine cycle and the sequence of
steps. Typically, machine timing is expressed in degrees
and a machine cycle is 360° in length. The cycle for
each individual section is also 360° but the cycles for the
sections will be offset from the start of the machine
cycle by different numbers of degrees to compensate for
the difference in gob delivery time to each section, A
glassware forming apparatus as shown in FIG. 1 is more
fully described in the previously referenced U.S. Pat.
No. 4,007,028. :

There is shown in FIG. 2 a block diagram of a glass-
ware forming apparatus according to the present inven-
tion. In the prior art apparatus of FIG. 1, the gob dis-
tributor motor 14 was considered the zero phase motor
and the gob feeder, pushout and conveyor motors are
phased in manually at start-up. Thus, the timing of the
individual sections relied upon the position of the gob
distributor. In the present invention, the IS machine is
considered the zero phase motor and the gob feeder,
gob distributor, pushout and conveyor motors are
phased in. Thus, the timing of the individual sections is
fixed and the gob distributor is referenced thereto with
a correction to the section timing, if needed, supplied by
a detection of the gob at the mold to provide a more
accurate control of the machine cycle.

As with the apparatus of FIG. 1, an individual section
glassware forming machine 31 has a plurality of individ-
ual sections (not shown) which receive gobs of molten
glass from a gob distributor 32 which in turn receives
the gobs from a gob feeder 33. The gob distributor 32
and the gob feeder 33 are mechanically driven by a pair
of drive motors, 34 and 35 respectively, which motors
are connected to a supply of variable frequency power
generated by an inverter drive 36. Each individual sec-
tion is associated with a valve block which valve blocks
are designated with the reference numeral 37. Each
valve block is connected to a plurality of glassware
forming means in the individual section for actuating
the forming means in a predetermined timed sequence
of steps to form glassware from the gobs supplied by the
gob distributor 32. The valves in the valve blocks are
actuated by solenoids which are controlled by a ma-
chine control circuit 38 which determines the timed
sequence in accordance with a predetermined sequence
of steps and timing clock signals generated by a timing
circuit 39.

The control circuit 38 receives information as to the
sequence of the steps and the times between the steps
from a source (not shown) of such information. The
timing circuit 39 is responsive to the frequency of the
inverter drive output power to generate the clock sig-
nals. Since the speeds of the motors 34 and 35 are pro-
portional to the frequency of the power generated by
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the inverter drive, the timing.of the forming of the gob
by the gob feeder 33-and the timing of the distribution of
the gob by the gob distributor 32 are synchronized with
the clock signal’39... - -

Although the distribution of the gob to each individ-
ual section is synchronized with the clock signals, the
clock signals only provide information as to the rate of
gob distribution and are utilized as a timing reference
for the sequence of steps in the machine cycle in a man-

5

ner similar to the clock signals generated by the clock 10

source 22 of FIG. 1. Since there is no position trans-
ducer provided as in the apparatus of FIG. 1, the ma-
chine control circuit 38 has no informiation as to the
time of gob distribution within the gob feeder cycle.
Therefore, the timing circuit 39 also genérates a timing
reset signal to the control circuit 38 to initiate the ma-
chine cycle. The gob feeder 33 and the gob distributor
32 can then be phased in with reference to the reset
signal such that the gob is distributed to the individual
section at the required time in the machine cycle.
There is also shown in FIG. 2 a gob sensor 41 which
generates a signal upon the detection of a gob at the
mold in an individual section. A gob detector circuit 42

6
F(IN)/M = F(OUT)/N and the loop circuit remains
locked with FOUT) = N-F(IN)/M.

. The clock pulse output line 52 is also connected to an

input of a third firequency dividing circuit 62 kaving a
frequency division factor of 360 which circuit generates
reset pulses on the line 53. Typically, the timing of the
IS machine is based on a full cycle of 360° which is
represented by 360 clock pulses. Therefore, the reset
pulses on the line 53 define the end and beginning of
successive machine cycles.

The elements shown in FIG. 3 are commercially
available as integrated circuits or can be constructed
from discrete components in accordance with well-
known circuits. For example, the dividing circuits 54

5 and 57 can be a CD 4018A presettable divide-by-N
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counter, the dividing circuit 62 can be a CD 4059A
programmable divide-by-N counter and the circuit 56
can be a CD 4046 A phase locked loop all manufactured
by RCA, Box 3200, Somerville, N.J. 08876.

There is shown in FIG. 4 a block diagram of an alter-
nate embodiment of a circuit which can be used to

- generate the clock signals and the reset signal to the

responds to the signal from the sensor 41 to generate a 25

signal to the control circuit 38 which signal is utilized to
adjust the timing of that individual section to the actual
presence of the gob rather than to a position related
distribution time as was done in the prior art. The gob
sensor 41 and gob detector circuit 42 are the subject
matter of U.S. patent application Ser. No. 856,473 in the |
name of Homer F. Peters and assigned to the assignee of
the present application. : ‘

There is shown in FIG. 3 a block diagram of the

timing circuit 39 of FIG. 2. An input line 51 is con- 45

nected to the output of the inverter drive 36 of FIG. 2
such that the timing circuit 39 responds to the fre-
quency of the inverter output power to generate a clock
pulse train on an cutput line 52 and reset pulses on a line

53. The inverter power having a frequency of F(IN) is 49

an input to a frequency dividing circuit 54 having a
frequency division factor of M which circuit generates
a signal having a frequency of F(IN)/M. The output of
the + M circuit 54 is one input to a phase detector 55 in

a phase locked loop 56. The line 52 is an output from the 45

phase locked loop 56 on which is generated the clock
pulse train at a frequency F(OUT). The line 52 is con-
nected to an input of a second frequency dividing cir-
cuit 57 having a frequency division factor of N which

circuit generates a signal having a frequency of 5o

F(OUT)/N. . B . _
The output of the + N circuit 57 is the other input to

the phase detector §5. The phase detector compares the

frequencies of the two input signals, F(IN)/M and

F(OUT)/N, and, if the frequencies are different, gener- 55

ates an error signal. The error signal is filtered by a low
pass filter 58 external to the phase locked loop 56 and
then amplified by an error amplifier 59 internal to the
phase locked loop before being applied to the input of a

voltage controlled. oscillator 61 also internal to the 60

phase locked loop. If the F(IN)/M frequency is greater
than the F(OUT)/N frequency, the voltage controlled
oscillator 61 responds to the error signal by increasing
the F(OUT) frequency. If the. F(IN)/M frequency is

less than the F(OUT)/N frequency, the voltage con- 65

trolled oscillator responds.to: the error signal by de-
creasing the F(OUT) frequency. Therefore, the phase
Jocked loop drives the error signal to zero such that

machine control circuit. A linear voltage controlled
oscillator (LVO) 71 is utilized to generate a reference
signal F(LLVO) at a frequency 60 times the frequency at
which the gob distributor and the gob feeder motors are
to be driven. This signal is an input to a frequency divid-
ing circuit 72 having a frequency division factor of 10.
The = 10 circuit 72 generates an output pulse ‘train
having pulses with a width approximately equal to two
cycles of the input signal. The output of the + 10 circuit
72 is connected to a monostable multivibrator 73 which
generates an output pulse train having pulses with a
width approximately equal to the width of the pulses
generated by thé LVO 71. The multivibrator 73 func-
tions to reduce the width of the pulses generated by the
- 10 circuit 72 such that circuitry internal to an in-
verter driver 74 will not be overloaded. The output
signal of the multivibrator 73 is applied to the inverter
driver 74 to generate electric power on a line 75 at a
frequency of F(IN) which power is used to drive the
gob distributor and the gob feeder motors. Typically,
the inverter driver 74 functions as a three-phase, full-
wave rectifier such that the frequency F(IN) is equal to
the frequency of the inverter driver input signal divided
by six. Thus, the gob distributor and the gob feeder
motors receive a signal at a frequency F(IN) =
F(LVO0)/60. It should be noted that a buffer circuit (not
shown) may be connected between the multivibrator 73
and the inverter driver 74 for interfacing logic voltage
levels with theinverter driver control signal voltage
levels.

The output of the LVO 71 is also connected to a
second frequency dividing circuit 76 having a fre-
quency division factor of P. The output of the + P
circuit 76 is conhected to a monostable multivibrator 77
which functions to “clean up” the output pulse train of
the + P circuit 76. Another monostable multivibrator
78 is provided to regulate the width of the clock pulses
which are generated on a line 79 at a frequency F(OUT)
= F(LVO)/P. These clock pulses are supplied to the
machine control circuit which utilizes the pulses as a
reference for timing the machine cycle. An inverter
(not shown) may be required between the multivibra-
tors 77 and 78 to keep the LVO 71 output pulses and the
clock pulses on the line 79 in phase since the multivibra-
tor 78 typically triggers on the trailing edge of a “1”
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pulse. A buffer circuit (now shown) can be connected to
the line 79 to function as a signal level interface.
The clock pulse line 79 is also connected to an input
ofia third frequency dividing circuit 81 having a fre-
quency division factor of six. The + 6 circuit 81 is
cannected to a fourth frequency dividing circuit 82
having a dividing factor of ten, The <+ 10 circuit 82 is
cannected to a fifth frequency dividing circuit 83 hav-
ing a dividing factor of six. Together, the circuits 81, 82
and 83 function to generate a signal to a monostable
multivibrator 84 at a frequency of F(OUT)/360. The
multivibrator 84 functions to “clean up” the output
pulse train of the + 6 circuit 83. Another monostable
multivibrator 85 is provided to regulate the pulse width
ofi the reset pulses which are generated on a line 86 at a
frequency of F(OUT)/360. As previously discussed, the
timing of the IS machine is typically based on a full
cycle of 360° which is represented by 360 clock pulses.
Therefore, the reset pulses on the line 86 define the end
and beginning of successive machine cycles. An in-
verter (not shown) may be required between the multi-
vibrators 84 and 85 to keep the clock pulses on the line
79 and the reset pulses on the line 86 in phase since the
multivibrator 85 typically triggers on the trailing edge
offa “1” pulse. A buffer circuit (not shown) can be
connected to the line 86 as a signal level interface.
The elements shown in FIG: 4 are commercially
available as integrated circuits or can be contructed
fré)m discrete components in accordance with well-
own circuits. For example, a MC14566 industrial
time base generator is capable of simultaneously provid-
ing a divide-by-10 counter, a divide-by-6 counter and an
internal monostable multivibrator. Thus, one MC14566
can be used for the dividing circuits 72 and 81 and mul-
tivibrator 77 while another MC14566 can be used for
the dividing circuits 82 and 83 and the multivibrator 84.
The dividing circuit 76 can be a MC14569 programma-
blé divide-by-N counter. The multivibrator 73 can be a
IC14538 precision monostable multivibrator while the
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mhltivibrators 78 and 85 can be'NE 555 timers which 40

have been connected to function as monostable multivi-
brators. The “MC” circuit elements are manufactured
by Motorola, Ins., Box 20912, Phoenix, Ariz. 85036 and
the NE 555 tuner is manufactured by Signetics.

There is shown in FIG. 5 a table of timing values for
various inverter drive frequencies and numbers of indi-
vidual sections. Typically, the inverter drive output
pawer frequency is variable from twenty to one hun-
dred hertz. The drive motor 35 is connected to the gob
feeder 33 through gearing to operate at a speed corre-
sponding to 48 inverter frequency cycles for each gob
formed and cut by the shears in an IS machine having
six sections. Thus, the number of cuts/minutes is deter-
mined by multiplying the inverter frequency in hertz by
60 seconds/minute, and dividing by 48 cycles/cut.
There are shown in the table of FIG. 4 values of in-
verter frequency. The IS machine cycle rate or turns/-
minute is determined by dividing the cuts/minute value
by the number of individual sections, in this example six.
The gearing for the gob feeder is changed to accommo-
date different numbers of sections so as to maintain the
same turns/minute value for a selected inverter fre-
quency. As shown in the table, an eight section machine
is |geared for 36 cycles/cut and a ten section machine is
geared for twenty-eight point eight cycles/cut.

The frequency of the output signal from the timing
circuit 39 of FIG. 3 must correspond to 360 pulses per
machine cycle or turn. At an inverter frequency of 24

45

55

60

- 8

hertz, the turns/minute value is five thereby requiring a
total of five times 360 pulses per minute which is a
frequency of 30 hertz. The value of N/M is one point
two five. Therefore, N can be five and M can be four in
the block diagram of FIG. 3.

The frequency of the clock pulses generated by the
circuit of FIG. 4 iust correspond to 360 pulses per

machine cycle. If the inverter driver is generating three- ~

phase power, the input pulse train frequency is six times
the output power frequency since six control pulses are
required, one for each half cycle. When the LVO 71
frequency is at 1440 Hz the inverter driver is operating
at 24 Hz and the turns/minute is five thereby requiring
a total of five times 360 pulses per minute which is a
frequency of 30 Hz; Thus, if F(OUT) is to equal 30 Hz,
the value of P must be 48 since F(OUT) = F(LVO)/P
= 1440/48 = 30 Hz.

In summary, the present invention concerns an elec-
tric power and timing signals generating means for an
apparatus for 'formling glassware. There is shown in
FIG. 6 a block diagram of the electric power and timing
signals generating means which diagram will be utilized
to summarize the jpresent invention. The glassware
forming apparatus includes means for forming gobs of
molten glass and for distributing the gobs to an individ-
ual section glassware forming machine at a predeter-
mined rate, means for generating electric power at a
selected frequency i-and timing signals at a frequency

proportional to the selected frequency, drive means

responsive to the electric power for driving the means
for forming and distributing gobs at the predetermined
rate and a control circuit responsive to said timing sig-
nals for cyclically controlling each individual section
machine in a predetermined time sequence of steps for
forming glassware from the gobs.

The electric power and timing signals generating
means includes an electric power and frequency refer-
ence signal source !91 arid a means responsive to the
frequency reference signal for generating the timing
signals. The source 91 generates electric power to a
drive means 92 for, the gob forming and distributing
means and the frequency reference signal to a timing
signals generating means. In one embodiment, see FIG.
4, the electric power and frequency reference signal
source includes an, oscillator for generating the fre-
quency reference sjgnal, a frequency dividing means
responsive to the frequency reference signal for gener-
ating a control signal having a frequency equal to the
reference signal fre:quency divided by a factor and an
inverter drive means responsive to the control signal for
generating the electiic power at the selected frequency.
In another embodiment, see FIG. 3, the electric power
and frequency reference signal source includes an in-
verter drive means for generating the electric power at
the selected frequency. In this embodiment, the electric
power signal also functions as the frequency reference
signal which is supplied to the timing signals generating
means. :

The timing signals generating means includes a clock
frequency dividing circuit 93 for generating clock
pulses which are utilized by the glassware forming ma-
chine control circuit as a reference for timing the ma-
chine cycle which.is typically defined by 360 clock
pulses, although mt})re or less pulses could be utilized.
The timing means also includes a reset frequency divid-
ing circuit 94 for generating reset pulses which typically
have a frequency of one pulse per machine cycle.
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In one embodiment, see FIG. 4, the timing signals
generating means. includes a first frequency, dividing
means responsive to the frequency reference signal for
generating. a timing clock signal having a frequency
equal to the reference signal frequency ¢ divided bya first
factor P. A second frequency dividing means is respon-
sive to the timing clock signal for generating a timing
reset signal having a frequency equal to the clock sngnal
frequency divided by a sécond factor 360, ~ °

In another embodiment, see FIG. 3, the timing signals
generating means includes a first frequency dividing
means responsive to the electric power for generating a
first input signal having a-fréquency équal to the electric
power frequency divided by a first factor. M, second
frequency dividing means responsive to the timing sig-
nals for generating a second input signal having a fre-
quency equal to the timing signals frequency divided by
a second factor N and a phase locked loop responsive to
the first and second input signals for generating the
timing signals having a frequency equal to the electric
power frequency divided by the first factor and multi-
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plied by the second factor. A third frequency dividing .

means is responsive to the timing signals for generating
timing reset signals having a frequency equal to the
timing signals frequency divided by a third factor 360.

The circuits shown in FIGS. 3 and 4 can also be
combined to form a timing pulse generator where it is
desired to operate the drive motor from a selected one
of two or more different power sources. For example,
power for normal operation could be generated by an

25

30

inverter and power for emergency operation could be -

generated by a varidyne. In FIG. 3, the line 51 would be
connected to the power input terminal for the drive
motor. The + M circuit 54 could be set to a value of
one or could be replaced by a filter such that the signal
having the frequency of F(IN)/M is of the same fre-
quency as the frequency of the input power to the drive
motor. The + N circuit 57 is set to divide by a factor of
60 such that the output signal on the line 52 has a fre-
quency of F(OUT) = N - F(IN)/M = 60 . F(IN). The
frequency dividing circuit 62 is not utilized. -

In FIG. 4, the LVO 71, the < circuit 72, the mono-
stable multivibrator 73 and the inverter driver 74 are
not utilized. The line 52 from the modified circuit of
FIG. 3 is connected to the input of the + P circuit 76.
If the factor P isset at 48, the relationship between the
frequency of the motor power, F(IN) of FIG. 3, and the
frequency of the clock pulses, F(OUT) of FIG. 4, will
be F(OUT) = 60 - F(IN)/48 = 1.25 F(IN) to maintain
the correct relationship between the speed of the drive
motor and the timing of the IS machine.

In accordance with the provisions of the patent stat-
utes, the principle and mode of operation of the inven-
tion have been explained in its preferred embodiment.
However, it must be understood that the invention may
be practiced otherwise than as specifically illustrated
and described without departing from its spirit or scope.
Although the power source has been described as an
inverter drive, any source of AC single or poly-phase
power can be utilized such as a motor/generator drive.
If it is not desirable to consider the individual section
machine as the zero phase reference, means can be pro-
vided for changing the ratio of 1.25 between the power
source frequence and the clock pulse frequency mo-
mentarily to advance or retard the phase of the machine
with respect to the gob feeder or gob distributor. For
example, in FIG. 4 the counter 76 can be selectively
programmed to vary from the normal divide by forty-

35

40.
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cight upon the actuation of one or more switches to
advance or retard the. clock pulses and reset pulses with
respect to the phase of the electric power from the
inverter dnver

. What is. clalmed is:

. 1. An apparatys for formmg glassware comprising;
means for forming gobs of molten glass and for dis-

: mbutmg said gobs o an individual section glass-

ware forming machine at a predetermined rate;

electric ‘means for. generating electric power at a

selected frequency,

frequency proportioning means connected to said

_electric poy‘,vg:r generating means for generating
. timing signals at a frequency proportional to said
selected frequency;
. electric drive means responsive to the electnc power
~ for driving said means for forming and distributing
gobs at said predetermined rate; and

a control circuit responsive to said timing signals for

cyclically controlling each individual section of
said individual section machine in a predetermined
time sequence of steps for forming glass from said
gobs.

2. An apparatus according to claim 1 wherein a ma-
chine cycle is equal in duration to the time required for
an individual section to form one article of glassware
and said timing signals include a timing clock signal
having a frequency of 360 pulses per machine cycle.

3. An apparatus according to claim 2 wherein said
timing signals include a timing reset signal having a
frequency of one pulse per machine cycle.

4. An apparatus according to claim 1 wherein said
electric power and timing signals generating means
includes an inverter drive means for generating said
electric power at said selected frequency.

§. An apparatus accordmg to claim 1 wherein said
electric power and tlmmg signals generating means
includes means ;esponswe to said electric power for
generating said timing signals.

6. An apparatus according to claim § wherein said
timing signals generating means includes a first fre-
quency dividing means responsive to said electric
power for generating a first input signal having a fre-
quency equal tojsaid electric power frequency divided
by a first factor, a second frequency dividing means
responsive to said timing signals for generating a second
input signal having a frequency equal to said timing

- signals frequency divided by a second factor, and a

phase locked loop responsive to said first and second
input signals for generating said timing signals having a
frequency equal to said electric power frequency di-

vided by said first factor and multiplied by said second

. factor.
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7. An apparatus according to claim 6 wherein said
timing means includes a third frequency dividing means
responsive to said timing signals for generating timing
reset signals having a frequency equal to said timing
signals frequency divided by a third factor, said timing
reset signals defining the time required for an individual
section to form one article of glassware.

8. In an apparatus for forming glassware including
gob feeding means for forming gobs of molten glass at a
predetermined rate, means for distributing the gobs to
an individual section glassware forming machine at the
predetermined rate, the individual sections each having
means for forming glassware from the gobs in a prede-
termined timed sequence of forming steps, an inverter
for generating electric power at a predetermined fre-

Bz
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57] ABSTRACT
An electronic glass gob distributor for machines which

24

form glassware, thermoplastic or similar articles, com-
prising one or more glass gob distributing channels each
supported on its rotatable shaft, a step motor for actuat-
ing each rotatable shaft to move the associated distribu-
tor channel toward respective forming stations, a pulse
signal generator for each step motor, a pulse amplifier
for each glass gob distributor channel to amplify and
feed the pulse controlling signals to the respective step
motor, and a microcomputer programmer for con-
trolled sequence of the generated pulse signals eminat-
ing from a data processing unit connected to an opera-
tor’s control pqnel, with suitable conductors from the
data processing unit to gob feed sensors and to distribu-
tion channel position sensors, with additional conduc-
tors to solenoids operating a pneumatic valve adapted
to actuate a fluid operated linear motor for moving
rejecting channels into gob receiving position to pre-
vent feeding of a gob into the glassware forming posi-
tion when said gob is not desired for some specific rea-
son, the operator’s control panel including three sta-
tions, namely: ! visual information inditators, a digital
switch section and a multiple switch section with emer-
gency, start, read, reset, confirm, position and connect

* buttons, all of'the elements of the control panel being

connected to the microcomputer through an interface
unit of multiple units.

19 Claims, 3 Drawing Figures
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1

ELECTRONIC GOB DISTRIBUTOR FOR
GLASSWARE FORMING MACHINES AND THE
LIKE

BACKGROUND OF THE INVENTION

The present invention is related to an electronic glass
gob distributor, for glassware article forming machines,
or machines for forming thermoplastic article or the
like, as well as to an electronic control system to readily
! and efficiently regulate the movement of the glass gob
distributing channels in a programmed sequence and
with an exact movement between the several forming
stations of the machine.

When manufacturing glass articles or other materials,
it is necessary to provide specific doses of melted glass
gobs to form certain articles.

These melted glass portions or gobs are obtained
from a source containing the melted glass delivered ina
continuous stream which is cut intermittently by means
of an available controlled cutter, in portions called
gobs, which are passed through a gob distributor into
one or more cavities on a plurality of the article forming
stations, such machines being provided generally with
eight article forming stations.

Gob distributors for receiving the gobs from a melted
glass stream and feed them into the several forming
sections of the machines to manufacture glass articles
are very well known' and have achieved considerable
development in the last years, having brought this type
of mechanism to a point of considerable efficiency in
units which enable the forming of glass articles in ma-
chines of multiple stations, thus i 1ncreasmg the produc-
tion capacity to a great extent.

The gob distributors known in the former technique
comprise generally one or more moving channels, each
one of them being supported on a vertical axis, and
aligned in such a way that they are moved by means of
adequate gear mechanism controlled by a movable cam,
which, due to its appropriate design, can make a chan-
nel swing at the same time between one glassware form-
ing station and the following station in a specific se-
quence, duly synchronized by the control cam, in order
to obtain the programmed distribution of the gobs from
the gob cutter, through the mentioned movable chan-
nels towards the corresponding fixed channels in syn-
chronized timing to discharge the gob into the preform
station and from this preforming station to the final
forming station of the glass article forming machine.

For example, U.S. Pat. No. 3,597,187 to Trudeau
issued on Aug. 3, 1971, and assigned to Owens Illinois
Inc., and its reissue U.S, Pat. No. Re. 28073 dated July
9, 1974, described apparatus to handle the melted glass
molding loads that comprise a pair of curve moving
channels, supported on vertical axes that, through ap-
propriate gears, are made to swing by means of a ring
gear, mounted on a vertical axis that moves sequentially
in a predetermined arc through a transverse spindle
which comprises also a cam follower, supported on the
control cam, of a specific contour to make the curved
channels swing at the same time between one molding
station and the following, to discharge the gobs through
the fixed channels that carry them to the corresponding
preforms in such forming stations. The control cam is
controlled to swing by means of a ring gear and a worm
screw, which is coupled to a shaft rotatable by means of
a synchronized motor which rotates the cam at a con-
stant speed synchronized with the operation controls,
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for example the timing drum which controls the several
operations in each station of a glassware forming ma-
chine of glass articles at multiple stations.

U.S. Pat. No. 3,585,017, dated June 15, 1971, to Tru-
deau, also reveals a device of the same general nature,
and it can contain a greater number of channels, for
example three, all of them moving at the same time by
means of a similar system as shown in U.S, Pat. No.
3,597,187, and its reissue U.S. Pat. No. Re. 28073; such
channels being positioned in a block containing a panto-
graph which keeps the swing of channels from displac-
ing them from their relative positions, in such a form
that they are able to swing through the proper angle,
preserving their required alignment.

In U.S. Pat. No. 3,721,544, dated Mar. 20, 1973, of
Bystrianyk et al, assigned to Emhart Corporation, is
also described and claimed a distribution mechanism for
gobs for glassware forming machines with multiple
cavities and stations, which also comprise essentially a
pair of rotating curved channels, each of them being
coupled to an indented rack, by means of which they
can move at the same time in an angular form from one
position to the other of the glassware forming machine,
said indented rack being coupled to a common shaft,
which at its free end is provided with a cam follower,
timed to move by a lever which carries another cam
follower supported on a cam, which in this particular
case is a horizontal cam, against the vertical cams and
with horizontal cam contour as per the Trudeau pa-
tents, which in this case performs a function practically
identical although by means of another kind of mecha-
nism. The cam in Bystrianyk patent and others, is driven

-through a transmission that is connected to a synchro-

nized motor cﬁusing the cam to swing in synchrony
with the operation controls of the diverse forming sec-
tions of the machines to manufacture the glass articles.

Finally, U.S. Pat. No. 3,775,083, dated Nov. 27, 1973,
to Nebelung et al, assigned to Emhart Corporation,
describes and ¢laims a gob distributor for the forming
machines of glass articles, which varies in its manner of
controlling the movement of the ring gears, timed to
move the shafts connected to the moving channels, and
at all times in this particular case of the Nebelung’s
patent and others, such shafts are moved by means of
ring gears that are coupled to different racks, each of
them being actuated by a lincar motor driven by fluid,
said motors having a plurality of pistons driven through
adequate distances and stopped by adeguate stops in
such a way that sequential movement can be provided
to each one of 'the motors operated by fluid, in order to
enable the mechanism to move the distributor channels
between one station and the next one in the sequence,
through simple fluid impulses or signals instead of using
the traditional cams that were used either by Trudeau
or Bystrianyk. Nevertheless, Nevelung and others, use a
plurality of individual pistons positioned in tandem in
the respective pneumatic cylinders, said pistons being
moved individually by means of air signals that are
provided from each one of the individual sections of the
machine, in otder to move the distributing channels in
their proper sequence.

The problem encounted due to the use of cams as
movable elements to obtain the movement sequences
that are required in the distributing channels of a gob
distributor for a glassware forming machine, are well
known in the art, and reside essentially in the fact that,
as the cam is used as a moving element, as was clearly
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Jescribed in the above mentioned U.S. Patents of Tru-
deau and Bystrianyk and others, such cams suffer con-
siderable wear due to their continuous actuation, which
although is very important in a high speed mechanism,
gmust perform in such a way that the cam surface of such
ams is readily damaged and because of the wear the
qxstributing channels begin to change their movement,
and the moment comes when it is necessary to stop the
machine to replace the cam, the variation caused in the
;t)smon of the distribution channels due to the wear of
the cam surface, cause the distribution of the glass gobs
to become inefficient in a short period of time. On the
other hand the moving cam mechanism, as above men-
tioned, has the great disadvantage of requiring frequent
and accurate maintenance in the fixed channels that
receive the glass gobs correspondmg to each one of the
formmg stations, as it is possible that the distributing
c¢hannels or the fixed channels can be out of alignment
yery slightly, although a considerable misalignment can
gccur between such fixed and moving channels of the
istributor, with which the distribution of the glass gobs
to the several sections of the glassware forming ma-
¢hine becomes also inefficient in the case of such slight
mlsallgnment of the channels. On the other hand, these
:Eechamsms operated by a moving cam requlre that the
otor be strictly synchronized with the timing drum of
the formmg machine of glass articles, inasmuch that if
the motor is delayed or advanced there is no way to
correct it unless the machine is stopped and required
fepairs are performed.

Another considerable disadvantage presented by the
mechamcal control of a moving cam for the gob distrib-
utors, resides in the fact that, such controls, based on a
mechanical cam, does not provide for any possibility of
tnodification if desired, of the operational sequence of

he several sections of the glassware forming machine,
anless the cam is replaced by one totally different,
hich is designed for another sequence, and this, of
course, can be done only after stopping the machine to
make the cam replacement, such mechanical operation
n‘n itself, being very comphcated since the cam is nor-
mally covered and it is necessary to disassembled many
arts to make the replacement. Finally, with this type of
moving cam, it is necessary to operate the gob rejector,
n the event that the glass gobs pass to one or more
ections of the machine that may be under repair or in
the process of changing of molds or similar operations,
n a way separated by controls. totally different, which
hould be operated by means of fluid or mechanical
signals totally different which constitutes another seri-
ous disadvantage of this kind of moving cam mecha-
hisms. '
i Even though the control mechanism of the Nebelung
et al U.S, Pat. No. 3,775,083 eliminates totally the use of
a8 moving cam to control the moving channels and
movement of the glass gob distributor; instead, a consid-
erable complexlty is incorporated to the mechanism,
hereby the prov1sxon and construction of a plurality of
individual pistons is required, all of them being placed in
tandem and abutting one against the other in a predeter-
mined sequence, in order to make the staged and se-
quential movements of the distribution channels, so that
the complexity in the mechanism causes continuous
failures and makes the fluid control highly inefficient,
and mainly for high speed performance such as required
n the glassware forming machines.
| In this particular case an additional signal of the sev-
eral glassware forming stations for the forming ma-
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chines of is also required, to provide for rejection in the
event that one of the sections is in repair or the mold is
being replaced.

Upon carefully analyzing the failings in the prior art
devices and all of:these problems, herein enumerated,
Fabricacién de Miquinas, S. A., a Mexican company,
located at Guerrero Norte No. 3200, Monterrey, Nuevo
Ledn, México, designed and built a hydraulic control
mechanism for a gob distributor in glassware forming
machines, in which the rotary channels of the gob dis-
tributor were engaged to respective gears, which were
synchronized by means of a rack coupled to a hydraulic
system, including la hydraulic servomechanism which
provides all the movement control, and the hydraulic
servomechanism followed a control cam that provided
the angles of the movement, times of stop, acceleration
and deceleration of the system, and including the distri-
bution channels of the melted glass gob distributor. In
that way, the cam that traditionally had been used as a
moving element, as per the former description, with
regard to the Trideau and Bystrianyk and other pa-
tents, this pamcular system is used only as a control
element that was not exerting any considerable effort,
since the effort was exerted by the hydraulic system
itself when moving the total gearing and the distribution
channels, and, therefore as this was a semihydraulic
system operating at high speed, it achieved much better
responses and more precise than the previously de-
scribed mechanical systems, and furthermore, the en-
durance of the cam was much longer, and had less prob-
lems in regard to the type¢ of maintenance required.
Nevertheless, this system proved to be inefficient at low
speed, since it présented serious adjusting and mainte-
nance problems, in addition that normaily, the hydrau-
lic systems require certain amount of care in operation.

SUMMARY OF THE INVENTION

Having in mind'the defects of former techniques, it is
a primary object of the present invention to provide an
electronic gob distributor, and a control system for the
same in the glassware forming machines, which does
not use mechanical or hydraulic means to achieve the
movement controf, but instead uses an electronic system
for an easy performance and high flexibility.

It is another object of the present invention to pro-

vide an electronic gob distributor and an electronic
control, of the above mentioned nature, which enables
the independent performance of the actuating shafts of
the distribution channels for the glassware forming
machines, in order to independently control each one of
such channels to achieve a higher accuracy and flexibil-
ity.
" A further object of the present invention, is to pro-
vide an electronic control system, of the above men-
tioned nature, which operates at the same time, in a
predetermined sequence, the rejecting mechanism of
melted glass gob:j., when the gobs are not desired to
arrive to a certain section of the glassware forming
machine, that is under repair or during mold replace-
ment,

Another particular object of the present invention is
to provide an electronic gob distributor and an elec-
tronic control system for the same, of the nature de-
scribed above, that are capable of operating indepen-
dently for each one of the distribution channels for the
glassware forming machine of multiple stations, and to
each multiple chambers station, through the simple

|
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electronic drive of pulse or step motors which operate
each one ‘of the shafts independently.

Another object of the preseat invention is to provide
an electronic control system, in accordance to the afore-
mentioned, that is'able to vary the operation sequence
by the simple feeding of logic signals to the system,
without the need of lengthy operational stops of the
machine, for the purpose of replacing the mechanical or
hydraulic actuating members as was heretofore neces-
sary.

A further object of the present invention is to provide
an electronic gob distributor and an electronic control
system of the before mentioned nature, which although
of greatly increased efficacy, efficiency and accuracy,
could remain within a competitive cost range in relation
to the hydraulic or mechanical systems.

1t is.a further object of the present invention to pro-
vide an electronic control system, of the above men-
tioned nature, that is able to correct the angular position
of each one of the distribution channels which are inde-
pendent one from the other, in order to compensate any
phase difference or misalignment of the fixed channels
of the gob distributor of a glassware forming machine of
multiple stations.

The aforementioned and other related objects, are

-preferably achieved, in accordance with the present

invention by providing an electronic gob distributor
which is free of mechanical or hydraulic operating
means, and which comprises -at least one distributing
channel; one pulse or step motor coupled directly or
indirectly to the rotary axis of each distributing channel
to move the distribution channel towards the respective
forming station; one pulse or step motor controller,
which actuates as a pulse source, a pulse amplifier, to
amplify the pulses of the controller and feed them to the
pulse motor; and one microprogrammed sequence sys-
tem, to sequence the controller.

A particular aspect of the dlsmbutor, and especially
to control the distributor electronically, the pulse motor
controller can be included in an information or a data
processor which receives and processes the information
within the operation parameters.

Further, we have provided an electronic control
system which comprises essentially a pulse or step
motor coupled directly or indirectly to each one of the
rotary axes.of the distribution channels; one gob feed
sensor which could be either a gob cutter sensor, or a
gob cutter sensor which detects when the gob reaches
the distributing channel, adapted to send a signal at the
moment when the gob cutter is placed directly over the
distributing channels, thus cutting the gob and/or send-
ing a signal at the moment the gob is cut, and when the
gob reaches the channel and/or to provide a signal from
both sensors in order to calculate the droppmg time of
the gob, or the time between when the gob is cut and
when it drops into the distributing channel; a signal

amplifier for each distributing channel. to operate the

respective pulse or step motors; a gob rejection system,
which comprises a lineal motor operated by fluid cou-
pled to a rejection channe] and to a soienmd valve in
order to actuate the linear motor, which is capable to
divert the gob toward a collector, when it is desired to
prevent the gob from being fed to a forming station
which is out of operatlon and one.information or data
processor which comprises a computer, and. interphase
card and an operator board, in which the signals from
the gob feed sensor are received and fed to actuate the
distributing channels and/or to provide a delay time
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independent from the helght from which the gob falls
after being cut in the intake of the distributing channel
and to provide for actuation of the pulse or step motors
at a determined number of pulses into an ordered and
programmed sequence on the information or data pro-
cessor; and, finally, to send a signal to the solenoid valve
to actuate the lineal motor to reject or deviate a gob
between the rejecting channel or channels.

The system can be accomplished by the provision of
the position sensors placed on each one of the individual
pulse or step motors, which sent the signals to the infor-
mation or data processor in order to correct the angular
position of any one of the individual distributing chan-
nels, in the case that misalignment occurs between the
distributing channels and the fixed conducts of each
forming station of the machines to produce glass articles
with multiple stiitions and cavities.

On the other hand, regardless that we have indicated
that either the distributor or the control system can
include a pulse or step motor for each channel, a single
pulse or step motor could be included for coupling to a
common axis which moves the shafts of the channels in
conjunction.

BRIEF DESCRIPTION OF THE ljRAWINGS

The novel aspects considered characteristic of the
present invention are established in particular in the
claims following the description. Nevertheless, the in-
vention itself, due to its organization or the operational
methods, in conjunction with other objects and advan-
tages of the same, will be better understood by refer-
ence to the following detailed description of one: spe-
cific mode, when read in relation to the accompanymg

"drawings, in which:

FIG. 1, is a diagram which shows schematically the
distribution channels of the electronic gob distributor
for a glassware forming machine, and illustrating in
block diagram|the electronic contro] system for the
same, constructed in accordance with our invention.

FIG. 2, is a block diagram of the processing system of
the present invention, and particularly of the computer
and the operator’s control board. And

FIG. 3, is a block diagram ilustrating the computer
and its interphase card with their interrelation with the
operator’s board and with the sensors and motors of the
control system of the present invention.

DESCRIPTION OF THE PREFERRED
' | EMBODIMENT

Referring now to the drawings by numerals of refer-
ence, in FIG. 1is diagrammatically shown a form of the
electronic gob distributor as well as the electronic con-
trol for same, constructed in accordance with the pres-
ent invention, and designed for use with a glassware
forming machme of the Hartford IS type, an “IS” ma-
chine being one with Individual Sections for blowing
glass articles.

In the form particularly described in the accompany-
ing drawings and in FIG. 1 in particular, the electronic
glass gob distributor for the glassware forming ma-
chines with. multiple stations, is a distributor which
provides simultaneously two gobs to the two cavities of
each one of the stations of the glassware forming ma-
chine, from a molten glass supply which comprises a
receptable 1 from which is fed the glass gobs through a
glass gob distributor 2. Receptacle 1 contains discharge
conducts 3 and 4, located respectively immediately
above cutter elements § and 6, adapted to sever or cut
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t e glass into gobs which drop by gravity into the mov-

g distribution channels 7 and 8, said distribution chan-
nels as illustrated in this appllcatlon, being in duplicate _
and placed one behind the other, the front channel
bemg ‘provided with a ring support 10, whlch is sup- 5
ported on a shaft 11, while the rear channel 7 passes
through the mentioned ring support 10 and is carried on
the shaft 9, to achieve rotational movement to attain
predetermmed angles of said channels 7 and 8..

“The moving distribution channels 7 and 8, for the 10
purpose of guiding the glass gob which drops towards
them from the cutters, may be provided with adequate
fhnnels (not shown). .

l The shafts 9 and 11 of the dlstnbutlon channels 7 and
8 respectively, pass through a common support 14, and
are coupled by means of available coupling members 12
and 13, responsively to the pulse or step motors 15.and
16, which are adapted to rotate the shafts independently
by means of precise measured movements imparted by
pulses fed to each of the motors 15 and 16, each pulse of
the motors being approxnmately equivalent to a 0.9°

15

; angle

In this partxcular case, the pulses or step motors 15
and 16 are operated by a data processing unit 20 25
t}irough the signal amplifiers 22 and 23, the additional
operation and purposes of which being described here-
inafter. .

The electronic control system per se, as constltuted in

- accordance with the present invention, comprises essen- 30

tiglly a gob feeding sensor which, in this particular
el"nbodiment of the invention, comprises gob cutting
sensor SC which sends a signal to the information pro-
cessor at the moment when the gob is cut, or, by the gob
cﬁttmg sensor SC as well as an intake gob sensor SE 35
which detects the gob when it contacts the channel, in
otder to detect the passage of the gob to the distributing
channels and/or to calculate the time of dropping of the
gob, or in other words the time between the cutting of
the gob by cutters 5 arid 6 and the time it reaches the 4
dlbtnbutmg channels 7 and 8; this data being received
by the data information processing unit 20 to which the
g0ob feed sensors SC or SC and SE are’ connected by the
conductors 24 and 24a. -

{The electronic control system, in-accotdance w1th 45
the present invention, also comprises the pulse or step
mbtors 15 and 16, which operate independently through
shafts 9 and 11 of the distribution channels 7 and 8, such
pulse or step motors 15 and 16 being connected by
means of respectivé conductors 34 and 35, to the signal 5o
am lifiers 22 and 23 which are actuated in sequence and
controlled through the data processing unit 20, which
sends logic sxgna]s 29 and 30 to the s:gnal ampllﬁers 22
and 23. )

€ electronic control system built in accordance to ss
the present invention, is also prov1ded with the opera-
tor's panel 21, which sends and receives the loglc sig-
nals 31 from and to the mentioned data processing unit
20‘; in accordance with what will be further described
with more detail as related to FIGS 2 and 3 of the 60
drawings.
e have provided an option of at least two posmon
sensors SP1 and SP2 to determine the angular posmon
each pulse or step motor 15 and 16, respectnvely, in
er to supply a signal through ‘conductors 27 and 28 65
to the data processing unit 20 to enable to effect correc-
tlolnal posmonmg when required, as well as to indicate
thc initial position of the distributing channels 7 and 8.

20 .

. '8
“The illustrated electronic control system comprises
further a system for gob re_]ectlon which can adopt

several forms but preferably comprises in a set of reject-

ing channels 17, actuated by a linear fluid motor 18,
capable of mtroducmg and/or removing. the rejecting
channels to and from an intercepting position of glass
gobs, by placing the set of channels 17 directly. under
the conducts 3 and 4, or into a position out of alignment
with the conducts 3 and 4 from which the glass gobs are
fed. Linear motor 18 is actuated by pneumatic valve 19,
which in turn is actuated by a pair of solenoids 25 and 26
to provide reciprocal movement in a manner to be de-
scribed in more detall hereinafter.

The data processing unit 20, functions to send electri-
cal signals through conductors 32 and 33 to the respec-
tive solenoids 25 and 26 of the pneumatic valve 19, to
cause movement of the lineal fluid driven motor 18,
which actuates the rejecting channels 17 in the desired
sequence. i
As clearly illustrated in FIG. 2 of drawings, the oper-
ator’s control panel 21 is comprised of three sections,
one section 36 contammg the displays or signs of infor-
mation, generally indicated by reference numeral 36 in
FIG. 2 of drawings, a second section 37 which contains
a plurality of dlglta.l switches 47 and a third section 38
which contains a plurallty of stop or cutting switches
and a plurahty of command switches, which will be
described in more detail hereinafter. Each of the sec-
tions 36, 37 and 38 of the Operator s control panel 21, are
connected to the data processing unit 20, which is com-
prised of a computer 57 and an interface card 58, the
latter being coupled to the operator’s control panel by

"means of logic signals 54, 55 and 56, each one corre-

sponding to certain sections of operator’s control panel
21.

“Section 36 of the cperator s control panel 21, prefera-
bly contains a plurality of signs and Iuminous indicators
as follows: 39, 394 to indicate when the control system
is turned on; 40, 404 to request and acknowledge receipt
of the height from which the cut glass gob is dropped
by the mechanisms 5 and 6 to the channels 7 and 8 to
request and acknowledge recelpt ‘of the sequence in the
electronic control system; 42, 424, to request and indi-
cate that the degree correction signal has been intro-
duced for movement of the distribution channels 7 and
8, in order to align them with the fixed channels which
are phase dlsplaced or deviated in the glass gob distribu-
tor system; 43 is a signal which indicates lack of infor-
mation; 44 and 44a requests and acknowledges receipt
of an indication that the system is ready to operate; 45is
a slgnal to indicate that the system is in operation; and
46 is a digital exhibitor or display of seven segments and
ten digits, capable of indicating the numeral information
necessary for the operator.

"Section 37 of the operator’s control panel 21 contains
merely a plurality ofL digital switches 47, numbered from
1through9to 0 and including also switches denoted by
a, b, c, and d for the purpose which will be described in
detail ‘hefeinafter. In addition, a digital thumbwheel

'type switch is prowded to introduce the datum of the
“section number whlch isto be affected by the rejecting

mechanism.

Finally, section 38 of the operator’s control panel 21,
contains seven interruptor switches, namely, 48 which
is an emergehcy push button, 49 which is a start button
and 494 which is the turn-on button, 50 which is the
button for reading the information from the plurality of
digital switches 47, 51 is a reset key, 52 is a button to
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confirm the turning on and off of the rejecting mecha-
nism, and 53 is a position switch to determine the turn-
ing on and off of the rejecting mechanism.

All the switches of section 38 on the operator’s con-
trol panel 21 send signals through the conductor 56 to
the interface card 58 which transmits them 1o the com-
puter 57 of the data processing unit 20, in order to per-
form the several functions of the machine with which
the electronic control system is associated.

In FIG. 3 also is illustrated a block diagram, the sche-
matic interconnection of the several sections of the
electronic control system of the present invention, and
it will also be seen that the computer 57 receives the
signals from sensors SC, or from SC and SE, as well as
from the operative positioning sensors SP1 and SP2,
which indicate the angular position of the shaft and of
channels 12 and 13 and the pulse or step motors 15 and
16 (See FIG. 1), and sends logic signals 29 and 30 to the
amplifiers 22 and 23 for the motors 15 and 16, as well as
electronic signals 32 and 33 to the solenoids 25 and 26 of
the valve 19 to motor 18. ’ )

In particular, each signal amplifier 22 and 23, com-
prises one signal decoder 65 and 67, and an amplifier 66
and 68, which receive the signals 29 and 30 from the
computer 57, said signals being decodified thereby and
transmitted to the amplifiers, and thence the amplified

| signals pass through lines 34 and 35 to the pulse or step

motors 15 and 16, which are actuated in response to said
mentioned signals. )

The interface card 58, by itself, comprises a plurality
of sections. A first section 59 handling the digital dis-
play 46 for numerical information and which receives a
signal 69 from the computer 57, for transmitting same
through conductor 544 to the digital display 46 in order
to give the operator the required data of the control
system. A second Section 60 of the interface card 58
receives a signal 70 from the computer 57 to operate
indicators 39q, 40a, 414, 422 and 44a. A third section 61
receives a signal 71 from computer 57 to operate the
information signs 39, 40, 41, 42, 43, 44 and 45 through
conductor Sdc. A fourth section 62 receives and sends
the logic signals 72 to the computer 57, and at the same
time will receive and send said signals through conduc-
tor 55 to the set of digita) switches 47. A fifth section 63
sends a signal 73 to computer 57, received ' through
conductors 56a of any of the interruptor switches 48,
49, 51 and 53. And finally, a sixth section 64 which
receives the signals from switches 50 and 52 through
conductor 565 to transmit signal 74 to computer 57,

MODE OF OPERATION OF THE ELECTRONIC
CONTROL SYSTEM

The operation of the electronic control system, con-
structed in accordance with the present invention and
as per the above description in relation with the accom-
panying drawings, is as follows:

To initiate the operation of the system constructed in
accordance with the present invention, the start button
49a is operated first which will cause the indicator
lights 39, 392 to be lighted, thus indicating that the
system is turned on. At the same time, the indicator 40
will be actuated to indicate height of the gob drop and
notifies the operator to introduce the height data to the

data processing unit 20 in the system of the present
y invention, in such a way that the control is ready to wait
| for the information.

| Through digital switches 47, the time data is selected
; corresponding to the height from which gobs are drop-
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ping, and this information appears in the digital display
16. Further the reading button 50 is pushed and indica-
tor 40z is lightéd, which indicates that height data has
been passed to ‘the memory in the data processing unit
20 at which time height indicator 40 turns off, At the
same time the sequence sign 41 is turned on, indicating
that sequence data should be introduced by the operator
to the data processing unit 20, and the system waits for
the information. Through digital switches 47 sequence
data is introduced, and it appears in the exhibitor 46.
Switch 50 is again actuated to take the reading and
when indicator 41a is lighted it indicates that the se-
quence has been introduced in the memory of the data
processing unit|20, and at the same time the sequence
sign 41 is turned off. At that moment sign 42 turns on

-automatically and requires the correction in degrees

and the system is ready to wait for the information.
By use of the digital switches 47 the information is
placed in the degrees correction necessary for anyone
of the sections, by introducing the information on the
number of section and the degrees of corrections, which
cavity is involved and whether positive or negative
correction is required in said section, said information
appearing in the digital exhibitor 46. Reading switch 50
is pushed again, and if additional corrections are re-
quired for the other sections of the forming machine for
glass articles, the control automatically again waits for
the information to correct the degrees, and the corre-
sponding sign 42 is again lighted. If no further correc-
tions are necessary, key d is pushed on the digital
switches 47, lighting indicator 422 automatically to
indicate that correction will be introduced in degrees to
the data processing unit 20, and signal 42 in degrees of

‘correction will be turned off simultaneously.

At this momeht, the system is programmed to prove
that aforementioned data has already been given, and if
so then the signlal of lack of information 43 automati-
cally turns off and signal ready to operate 44 turns on.

Start switch 49 is then pushed, and signal of ready to
operate 44 is turned off and switch 44a turns on, which
indicates that information is ready to operate the sys-
tem, at which time signal 45 tirns on, indicating that the
system is ready in operation.

On the contrary, if the system indicates that all data
has not been provided, then signal 43 of lack of informa-
tion turns on immediately.

When this occhm digital switch a, borc is pushed on
the digital switchies board 47, depending on whether the
height indicators 40a, sequence indicators 41a or de-
grees correction indicators 42a, are turned off, respec-
tively, or if desired to make an additional correction in
any of such data,

In the case that switch a is pushed, the system returns
automatically to light signal 40 of height, and will wait
for information in this respect. If digital switch b is
pushed, then the system returns immediately to the
stage of lighting signal 41 of sequence and will await
information on this respect. Finally, if digital switch c is
pushed, then the system returns automatically to the
stage of lighting signal 42 of degrees correction and will
wait the corresponding information to this respect.

Finally, if digital switch d is pushed, then the system
returns to the stage of checking if all the information is
introduced into the processing unit 20, preparatory to
g0 ahead.

Although the operation sequence just described is the
preferred one to handle the electronic control system of
the present inven‘tion, it should be noted that such sys-
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temn can operate without following the former sequence,
when there exists full assurance that data to be intro-
duced into thé machine is the correct data, in which
case checking for the lack of information is not neces-
salky. This means that the machine can operate by using
the digital switches a, b, ¢, and d, by introducing to the
déta processing unit 20, all the data by means of the
digital switches 47, and posteriorly to order the execu-
tion of them by means of the starting button 49.

!Independent of the sequence used to operate the elec-
trpnic control system of the present invention, such
control calculates the times and places the gobs rejector
lj in the operative position. The rejector is placed in the
section in which the cycle is initiated, and awaits the
dropping of two consecutive gobs in such section, in
ofder to calculate the time cycle through the derivation
of this data from the cuts per minute that are being done
and immediately after, removes the rejector 17 through
the adequate signals 32 and 33, so that the section as per
the sequences that have been fed to the machines will
b%gin to function. This cycle of time will be determined
bl means of the signal that sends the gob cutting sensor
SC, or SC and SE through the line 24 to the data pro-
cessing unit 20, waiting, as stated before, the dropping
o'f two consecutive gobs in order to calculate the time of
delay between the dropping of one gob and the drop-
ng of the other, so that, the time data of the total cycle
©durance of the system be is fed in order to drive the
ulse or step motors 15 and 16 at the proper speed
hwards the positions marked in the sequence that was
fed.
| Finally, when the emergency stop button is pushed,
the system is stopped placing the rejector 17 in its oper-
ative position so that no more gobs. will drop into the
forming machine of glass articles.
On the other hand, in order to check the position of
réjector 17, confirmation of rejection by use of button
52 is possible; to operate the rejector, the information is
iptroduced to the corresponding section on the digital
switch board 47a, and the reject acting switch 53 is
placed in position to posteriorly push the switch 52,
\li/hich confirms the position of rejector in order of plac-
ing it in the desired position.

From the above, it can be seen that for the first time

m extremely efficient system has been provided, which

oes not readily wear out mechanical parts, and which
independently operates the shafts of each one of the
distributing channels of the electronic distributing sys-
tbm of glass gobs, for a machine of multiple sections,
\f.rhereby there exists the possibility of introducing any
sequence of operation for such channels, through the
simple feeding of the information through the adequate
digital switches, without the need of undesirable stop-

age of the machine, Furthermore, with the electronic
fontrol of the present invention it is possible to indepen-
dently correct, by means of 0.9° increments, the position
qf any of the distributing channels, in order to put them
ﬂu alignment with the fixed channels of the drop distrib-
itor of the machine. This was not possible with any of
t.he mechanical or hydraulic systems of the former tech-
nology. Also, by the introduction of position sensors of
éach one of the individual pulse or step motors, the data
processor receives information at a given moment of the
position in which the distributing channels of glass gobs
are placed, and to reinitiate the sequence in any point or
section of the machine without the necessity of pushing
the reset button to initiate again the cycle of the ma-
chine from the beginning, in any momentous stop that
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could exist in the machine. Besides, such position sen-
sors provide a feed-back signal to the data processing
unit so that, at any moment it can correct the movement
equation of the channels from one position to the next,
whereby the operator can designate a given sequence,
in order that the forming stations of glass articles that
were programmed are not apart in more than five sta-
tions. In that way, the controller can determine a higher
or lower acceleration, by the signals received from
these positions sensors SP1 and SP2, in order to give a
greater flexibility to the control of the present invention
over the prior art. This did not exist in any other of the
mechanical or hydraulic mechanical controls of the
former technology, ours is synchronized automatically.

Although certain specific modes have been shown
and described of the present invention, it should be
noted that it is possible to make several modifications to
such modes. Theréfore, the present invention should
not be restricted to what has been described and illus-
trated, but should be reviewed in the light of what nov-
elty has been disclosed and claimed herein and illus-
trated in the acconmpanying drawings.

What we claim is:

1. An electronic gob distributor, for glassware form-
ing machines and machines for forming thermoplastic
articles and the like, which comprises in combination:
means delivering gobs severed by cutting action from a
continuous source; at leastPone vertical and axially
curved distributing channel mounted to a vertical rotat-
able shaft, the top end of the channel being open for gob
reception from said means and maintained in the same
axial position independent of the shaft rotation; means
for synchronized movement of the lower end of the
channel into a plurality of positions and each of which
conveys the gobs to one of 2 plurality of forming sta-
tions of the machine; a step motor coupled to the rotary
shaft of each distributing channel for said rotation of
said shaft to position the lower end of the channel in
alignment with a forming station; a step motor control-
ler which actuates a pulse source; a pulse amplifier for
each channel to amplify the pulses of the controller and
feed them to the réspective step motor; and a computer
means programmed to sequence the controller for said
synchronized movement of the lower end of the chan-
nel into said plurality of positions with respect to said
plurality of forming stations.

2. The electronic glass gob distributor as set forth in
claim 1, which comprises a gob rejector that diverts a
gob towards a collector, in order to avoid its feeding to
any of the forming stations selected in the machine.

3. The electronic glass gob distributor as set forth in
any one of claims 1 or 2, which comprises a synchro-
nized signal source to actuate the step motor in synchro-
nization with relation to the gob cutting action of the
first mentioned means, to the operational sequence of
the forming stations of the machines, and to actuate the
gob rejector when required.

4. The electronic glass gob distributor as set forth in
claim 1, which comprises only one step motor coupled
to a common drive which moves the shafts of the chan-
nels.

5. The electronic glass gob distributor as set forth in
claim 1, in which the step motor controller and the
computor means programmed to sequence the control-
ler and a synchronized signal source are included in an
information processor.

6. An electronic control system for a glass gob dis-
tributor of a forming machine of glass articles, thermo-

\6A
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plastics and the like, in combination with a glass gob
distribuutor of the type which comprises, means deliv-
ering a gob severed by cutting means from a continuous
source, at least one vertical and axially curved distribut-
ing channel mounted on its upper end to a vertical rotat-
able shaft, the upper end of the channel being open for
gob reception from said cutting means and maintained
in the same axial position of the gob reception, indepen-
dent of the rotation of the shaft, means for synchronized
movement of the lower end of the channel between a
plurality of conduits which convey the gob to a corre-
sponding forming station of the machine; the electronic
control system comprising: at least one step motor cou-
pled to the rotary shaft of each distributing channel for

rotation of said shaft and to position the lower end of 15

the channel in a coincident relation' with the corre-

.sponding conduit; an information processor to receive

and process information on the operation parameters;
an information source to introduce the information to
the processor; a signal conditioning circuit to condition
the signals from the information source between the
information source and the processor; a signal amplifier
for each one of the distributing channels to send opera-
tion signals to the step motor; a gob feed sensor to send
the signal to the information processor at the moment a
gob is being fed into a channel; and a gob rejection
system which diverts the gob toward a recollector in
order to avoid feeding the gob into one of the selected
forming stations of the machine in response to a signal
from the information processor.

7. The electronic control system as set forth in claim
6, in which only one step motor is included, said step
motor being coupled to a common drive which simulta-
neously moves the channel shafts.

8. The electronic control system as set forth in claim
6 or 7, in which the information source is an operator’s
control panel which comprises a plurality of indicators

-and switches.

9. The electronic control system as set forth in claim
6, in which the glass gob feed sensor is responsive to the
cutting means cutting the gob and which sends 2 signal
to the information processor at the moment in which
the gob is cut to be fed into the channel.

10. The electronic control systém as set forth in claim
6, in which the gob feed sensor is a gab severed sensor
and a gob intake sensor related to a channel, and which
sends a signal to the information processor when the
gob is cut and reaches said channel.

11. The electronic control system as set forth in claim
6, in which a gob cut sensor and a sensor for gob intake
to the channel send their signals to the information
processor which receives and processes the signals from
both sensors to calculate the time of delay between the
time of cutting of a gob and the time it is received in the
channel.

12. The electronic control system as set forth in

cllaim 6, in which the gob rejection system diverts a gob
from at Jeast one channel and toward a recollector,
comprises: a linear motor driven by fluid coupled to
movement of the rejecting channel, and one valve oper-
ated by a solenoid to actuate the linear motor, in accor-
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dance to the rejecting sequence which is fed into the
information processor.

13. The electronic control system as set forth in claim
6, in which the operation parameters which are fed into
the information processor are the time of cutting of the
glass gob, the operation sequence of the forming sta-
tions of the machine, the angular correction of the initial
position of the channels, the equation to calculate the
forming cycle time from the period between two con-
secutive cuttings of the gobs fed by a gob cut sensor,
and the gob rejection sequence.

14. The electronic control system as set forth in claim
6, including at least one position sensor coupled to the
step motor in order to send a re-freed signal to the infor-
mation processor, to make the necessary corrections in
the number of pulses fed to the step motor, and to indi-
cate the initial jposition of the channels.

15. The electronic control system as set forth in claim
6, in which the operator’s control panel comprises a
plurality of digital switches to provjde digital informa-
tion on the adequate operation parameters such as the
time of cutting of gobs, and including, a plurality of cut
switches which comprises a resetting switch, a start
switch, and emergency stop switch, and an intake
switch for the gob rejection system, and a plurality of
common switches including a switch to read the infor-
mation, a switch to check the position of the gob in the
rejection system, one starting switch, and a plurality of
displays.

16. The electronic control system as set forth in claim
6, in which the information processor comprises a com-
putor and a signal conditioner circuit in the form of an
interface card that communicates with the circuits on

‘the operator’s control panel, the interface card compris-

ing command decodifying circuits to control the step
motor, handling circuits with visible digital dials to
display and handle the digital information displayed on
the operator’s panel, resilience eliminating circuits for
the operation of the operator’s control panel switches,
and resistor cutoff circuits for the operation of the cut-
off switches of the operator’s control panel.

17. The electronic control system as set forth in claim
16, in which the computor includes a non-volatile mem-
ory containing the cycle equation and a volatile mem-
ory interconnq:cted with the non-volatile memory and
which is capable to receive the respective operation
parameters fed by the operator’s control panel and by
the sensor in order to determine the enduring times and
sequence contained in the non-volatile memory.

18. The electronic control system as set forth in claim
6, in which the electronic control system is associated
with a glass gob electronic distributor comprising a
plurality of distributing channels, each one of the dis-
tributing charninel shafts being independently coupled
with a step motor driven from the information proces-
sor, whereby said distributing channels can be handled
independently: from the operator’s control panel.

19. The electronic glass gob distributor as set forth in
claim 1, wherein such channels are provided with a

funnel on the upper end of each channel.
* 5 ¥ & =
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(54) Indicating the relative degree
positioning between and/or the
frequency of mechanisms in a -
glassware forming machine
‘ 1
(57) Pulse generators are connected
to those forming mechanisms to be
monitored. A clock pulse source
generates three hundred and sixty
clock pulses for each machine cycle
and the pulse generators generate
one reset pulse for every 360° of
monitored forming means cycle. A
switch means is provided for select-
ing the outputs of two of the pulse
generators to be compared. The
pulses generated by these selected
generators are fed to a counter/dis-
play circuit having three inputs. A
clock input receives the clock pulses
generated by the clock pulse
source. A clear input receives the
reset pulse from the first selected
generator. An enable input receives
{

the reset pulse from the second
selected generator. The counter/-
display circuit counts the number of
clock pulses received hetween the
clear and enable pulses. The num-
ber of counted clock pulses repre-
sents the relative degree positioning
between the selected forming
mechanisms and can be displayed
on a digital visual display. Alterna-
tively, the counter/display circuit
can receive pulses from a real time
clock circuit and a selected forming
operation generator to generate a
display of operation per unit time,
such as bottles per minute.
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SPECIFICATION

Improvements in or relating to apparatus
for indicating the relative degree position-
ing between and/or the frequency of
mechanisms in a machiné such as a glass-
ware forming machine

The present invention relates in general to
machine timing indicating mechanisms and in
particular to apparatus for indicating the rela-
tive degree positioning between mechanisms
of a glassware forming machine.

The individual section (IS) glassware form-
ing machine is well known and includes a
plurality of sections, each having means for
forming glassware articles in a timed predeter-
mined sequence of steps. Typically, the sec-
tions are fed from a single source of molten
glass. The source forms gobs of molten glass
which are distributed to the individual sec-
tions. The sections are operated in synchron-
ism at a relative phase difference such that
the section is receiving a gob while another
section is delivering a finished glassware arti-
cle to a conveyor and one or more other
sections are performing various ones of the
intermediate forming steps.

Typically, machine timing is expressed in
degrees and a machine cycle is 360° in
length. The cycle for each individual section is
also 360°, but the cycles for each of the
sections will be offset from the start of the
machine cycle by different numbers of de-
grees to compensate for the difference in gob
delivery time to each section. The beginning
and ending of the various forming operations
in each section can thus be expressed in
terms of degrees of section cycle. Once deter-
mined, the relative degree positioning be-
tween the beginnings of any two particular
forming operations should remain generally
constant throughout the operation of the ma-
chine.

The forming means in each individual sec-
tion are typically operated by pneumatic mo-
tors or actuators. In early prior art machines,
these pneumatic motors are controlled by a
valve block which, in turn, is controlled by a
timing drum. The timing drum for each sec-
tion is driven from a line shaft which synchro-
nizes all parts of the machine. Manually ad-
justable cams are positioned on the timing
drum for actuating the valves in the valve
block. Relative timing between the various
forming means in each section can be ad-
justed by loosening, moving, and tightening

-the cams as the drum rotates.

Later prior art machines utilize an electronic
control means to synchronize the operation of
the individual sections. The electronic control
means includes a master unit which is repon-
sive to a clock pulse generator and to a reset
pulse generator, both of which are driven by a
line shaft. The master unit generates reset

signals to a separate control circuit for each of

the md:vndual sections. Each control circuit
mcludes a pulse counter responsive to the
clock pulses and the reset puises for counting

70 the degrees of the section cycle. Each indivi-
dual circuit includes forty-eight three-decade
thumbwheel switches for setting the degree of
rotation of the machine thereon at which
associated control signals are generated.

75 Thus, each particular function of the glass-
ware forming cycle is controlled by one of the
thumbwheel switches. Such a control system
is disclosed in U.S. Patent Specification No.
3,762,907.

80 One prior art attempt to improve the opera-
tion. of the 1S glassware forming machine
involves the use of position, temperature, and
pressure sensors. There is disclosed in U.S.
Patent Specification No. 4,108,623 an elec-

85 tronic control system in which the initiation of
each forming cycle is determined by a shear
cut Lensor A temperature sensor senses the

passage of a gob into a blank mold to trigger
the actuation of the parison forming mecha-
90 nisms. A pressure sensor senses the com-
mencement of the parison forming operation
within the blank mold to trigger the remaining
program of the forming cycle. A real time
clock generates a time base and the controller
95 compares the actual forming times as indi-
cated by the sensor signals with stored infor-
mation to check the operation of the machine.
It has been found desirable to monitor the
relative degree positioning of various forming

100 mechanisms within an individual section of a

glassware forming machine to aid the operator
in aligning the mechanisms. There are pre-
sently two systems known in the art for ac-
complishing this. One system is a synchro

105 system which utilizes a plurality of synchros.

A synchro is a small motor-like device contain-
ing a stator and a rotor which is capable of

transforming an angular-position input into an
electrical output. Each synchro is mounted on

110 a particular forming mechanism to be moni-

tored. The electrical output of the synchros
can be compared to determine the relative
degree positioning between the monitored
forming mechanisms. A synchro monitoring
115 system is simple and easy to install and
maintain. However, the synchro system does
not operate accurately when the glassware
forming machine is operated at high speeds.
The other monitoring system known in the
120 art is an induction resolver system, wherein
an induction resolver is mounted on each of
the glassware forming mechanisms to be
monitored. A resolver is an electro-mechanical
transducing device which develops an output
125 voltage proportional to the product of an input
voltage and the sine of the shaft angle. Al-
thou‘gh the induction resolver system is very
accurate even when the glassware forming
machine is operated at high speeds, such a
130 system is very complex and, hence, is difficult
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and expensive to repair.

According to one feature of the present
invention an apparatus for indicating the rela-
tive positioning between the beginnings of
cycles of forming means in a glassware form-
ing machine including at least two forming
means for forming glassware in a timed pre-
determined cycle of forming operations, each
forming means having a cycle beginning at a
predetermined position in the machine cycle,
comprises a source of clock pulses at a fre-
quency proportional to the cycle speed of the
machine, first pulse generator means respon-
sive to one of the forming means for generat-
ing reset pulses representing the cycle posi-
tion of said one forming means, second pulse
generating means responsive to another of L.
forming means for generating reset pulses
representing the cycle positicn of said another
forming means, means resgponsive to said
clock and reset pulses for determining the
number of said clock pulses received between
the receipt of ene of said reset pulses from
said first pulse generator and the receipt of
one of said reset pulses from said second
pulse generator, and means responsive to said
determining means for displaying an indica-
tion of the relative positioning between the
beginnings of the two forming means cycles.

According to another feature of the present
invention an apparatus for indicating the rela-
tive positioning between cycles of two forming
means in a glassware forming machine includ-
ing a plurality of forming means for forming
glassware in a timed predetermined cycle of
forming operations, each forming means hav-
ing a cycle beginning at a predetermined
position in the machine cycle, comprises a
source of clock pulses at a predetermined
frequency, pulse generating means responsive
to each of the forming means for generating
timing pulses representing the cycle position
of the associated one of the forming means,
switch means for detecting a first and a
second of said pulse generating means,
means responsive to said selected pulse gen-
erating means for determining the number of
clock pulses received from said source of
clock pulses between the receipt of a timing
pulse generated by said first pulse generating
means and the receipt of a timing pulse
generated by said second pulse generating
means, and means responsive to said deter-
mining means for displaying said determined
number of clock pulses as an indication of the
relative positioning between the two selected
forming means.

The present invention provides a simple and
accurate apparatus for monitoring the relative
degree positioning between the various
mechanisms of an individual section glass-
ware forming machine. Pulse generators such
as proximity switches, pulse encoders, or simi-
lar timing interfaces are connected to those
forming mechanisms which are desired to be

monitored. For example, such generators can
be connected to the feeder, scoop, and swee-
pout forming mechanisms as well as to the
machine for monitoring the overall machine

70 forming cycle. The pulse encoders generate
three hundred and sixty clock pulses and one
reset pulse for every 360°of monitored opera-
tion cycle whereas the proximity switches only
generate the reset pulses. A switch means is

75 provided for selecting two of the generators to
determine the relative degree positioning be-
tween the associated selected forming mecha-
nisms.

The pulses generated by the selected enco-

80 ders are fed to a counter/display circuit. The
counter/display circuit has three inputs. The
clock input receives clock pulses generated by
the machine cycle encoder or a clock source
representing the machine forming cycle. The

85 start input receives the rest pulse from the
first selected machine operation pulse genera-
tor while the stop input receives the reset
pulse from the second selected machine oper-
ation pulse generator. The counter/display

90 circuit counts the number of clock pulses
between the receipt of the start and stop input
pulses. The number of counted clock pulses
represents the relative degree positioning be-
tween the selected forming mechanism and

95 can be displayed on a digital visual display.

If the relative degree positioning between
monitored forming operations has changed
from a predetermined value, an operator can
either advance or retard one or more of the

100 operations to obtain a desired relative posi-
tioning.

Alternatively, the counter/display circuit
can receive pulses from a real time clock
circuiit and a selected operation pulse genera-

105 tor to generate a display of operations per unit
time, such as bottles per minute.

Thus, according to a further feature of the
present invention, an apparatus for indicating
the frequency of at least one of the machine

110 cycles and the forming means cycles in a
glassware forming machine, including a plu-
rality of forming means for forming a glass-
ware in a timed predetermined cycle of form-
ing operations, each forming means having a

115 cycle beginning at a predetermined position in
the machine cycle, comprises a source of
clock pulses at a frequency proportional to
one of the machine cycle and the forming
means cycles, timing circuit means for gener-

120 ating first and second pulses at predetermined
time intervals, means responsive to said clock
and reset pulses for determining the number
of 'said clock pulses received between the
receipt of one of said first reset pulses and the

125 receipt of one of said second reset pulses, and
means responsive to said determining means
fot displaying an indication of the frequency
of said. one of the machine:cycle and the
forming means cycles.

130 The present invention will be further de-
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scribed by way of example with reference to
the accompanymg drawings, in which:

Figure 1is a block diagram of one type of
glassware forming machine incorporating the
present invention;

Figure 2 is a block diagram of anather type
of glassware forming machine incorporating
the present invention; and

Figure 3 is a schematic block diagram of a
relative degree position indicator in accor-
dance with the present invention.

Referring now to the drawings, there is
shown in Fig. 1 a block diagram of a glass-
ware forming machine which is more fully
described in U.S. Patent Specification Nos.
4,145,204 and 4,145,205. An individual
section (IS) glassware forming machine 10
has a plurality of individual sections (not
shown) which receive gobs of molten glass
from a gob distributor 12 which, in turn,
receives the gobs from a gob feeder 14. The
gob distributor 12 and the gob feeder 14 are
mechanically driven by a pair of drive motors
16 and 18, respectively, both of which are
connected to a supply of variable frequency
power such as generated by an inverter drive
20.

Each individual section is associated with a
valve block, which valve blocks are designed
with the reference numeral 22. Each valve
block is connected to a plurality of glassware
forming means in the individual section for
actuating the forming means in a timed pre-
determined sequence of steps to form glass-
ware articles from the gobs supplied by the
gob distributor 12. The vaives in the valve
blocks are actuated by solenoids (not shown)
which are controlled by a machine control
circuit 24. The machine control circuit 24
determines the timed sequence of forming
steps in accordance with a stored predeter-
mined sequence of steps and timing clock
signals generated by a timing circuit 26.

The machine control circuit 24 receives
information as to the sequence of the steps
and the times between the steps from a
source {not shown) of such information. The
timing circuit 26 is responsive to the fre-
quency of the output power generated by the
variable frequency power supply 20 to gener-
ate the clock signals. Since the speeds of the
motors 16 and 18 are proportional to the
frequency of the power generated by the
variable frequency power supply 20, the tim-
ing of the forming of the gob by the gob
feeder 14 and the timing of the distribution of
the gob by the gob distributor 12 are synchro-
nized with the clock signals generated by the
timing circuit 26.

A gob sensor 28 generates a signal upon
the detection of a gob at the mold in an
individual section. A gob detector circuit 30
responds to the signal from the gob sensor 28
to generate a signal to the machine control
circuit 24, which signal is utilized to adjust

the timing of that individual section to the
actual presence of the gob, rather than to a !
posmon related distribution time as was done
in the prior art. The gob sensor and gob

70 detector circuit are disclosed in more detall in
U.S. Patent Specification No. 4,162,909.

A feeder shaft encoder 32 is connected to
the gob feeder 14 for generating electrical !
timlng signals in response to the mechanical

75 movement thereof. The feeder shaft encoder
32 is conventional in the art and generates a
plurality of electrical pulses, the number of i
such pulses being proportional to the amount
of rotation of a shaft. The feeder shaft enco-

80 der 32 generates one rest pulse over a
FEEDER INDEX line for every 360° of feeder
cycle.

‘A scoop shaft encoder 34 and a sweepout
shaft encoder 36 are each responsive to the

86 mechanical movement of the respective glass-
ware forming mechanisms in an individual
section of the machine 10. The scoop shaft

"encoder 34 generates three hundred and sixty
clock pulses over a SCOOP CLOCK line and

90 one reset pulse over a SCOOP RESET line for
every 360° of scoop cycle. Similarly, the
sweepout shaft encoder 36 generates three
hundred and sixty clock pulses over a
SWEEPQUT CLOCK line and one reset pulse

95 over a SWEEPQUT RESET line for every 360°
of sweepout cycle.

. Finally, a machine timing interface 38 is
responsive to the signals generated by the
machine control circuit 24 for generating elec-

100 trical pulses similar to those generated by the
above-described encoders. The machine tim-
ing interface 38 is conventional in the art and’
generates three hundred and sixty clock
pulses over a MACHINE CLOCK line and one

105 reset pulse over a MACHINE RESET line for
every 360° of machine cycle.

It will be appreciated that the present inven-
tion can be adapted for use on early prior art’
machines in which a mechanical timing drum

110 is utilized to synchronize the parts of the
glassware forming machine. A machine shaft
encoder {not shown) can be substituted for
the machine timing interface 38 to generate
the clock and reset pulses. As will be de-

115 'scribed in detail below, the signals generated
by the encoders 32, 34, and 36 and the
interface 38 are fed to a relative position
indicator for comparison. Also, it will be ap-
'preciated that the above-described pulses can

120 be generated at other frequencies to provide a
'different output scale for the cycle rates of the
forming operations.

Fig. 2 is a block diamgram of an individual
section glassware forming machine and asso-

125 ciated electronic control system which is more
fully described in U.S. Patent Specnfication
'No. 4,152,134. A machine supervisory com-
puter (MSC) 40 and a plurality of individual
, section computers (1SC) 42 (only one is illus:

130 trated) receive a train of timing pulses from a

[
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timing pulse generator 44. The MSC 40 is
connected to each ISC 42 and each ISC 42 is
connected to an associated individual section
46 of the glassware forming machine.

The timing pulse generator 44 generates
clock signals to the MSC 40 and the ISC 42,
thus providing a reference for timing the ma-
chine cycle and the sequence of steps to be
performed by the ISC 42. An input/output
device 48 and a data storage device 50 are
both connected to the MSC 40 by a pair of
bi-directional lines. The MSC 40 is also con-
nected over a bi-directional line to a bottle
reject control panel 52. The panel 52 includes
a plurality of switches (not shown), each of
which corresponds to a particular cavity of the
mold in each individual section 46. If the
operator desires to reject a particular article of
glassware, he actuates the appropriate switch
in the panel 52. The MSC 40 periodically
scans the panel 52 to see if any switches
have been actuated. When the MSC 40
senses an actuated switch, it will compare the
reject synchronization value corresponding to
the section of the rejected glassware with the
current postion. If these two values are equal,
a reject signal will be supplied to a bottle
reject station 54 such that the appropriate
bottle will be rejected.

The I1SC 42 generates. control signals to a
valve block 56 through a section operator
console (SC) 58. The valve block 56 is con-
nected to a plurality of glassware forming
mechanisms 60 for actuating the forming
mechanisms in a predetermined timed se-
quence of steps to form the articles of glass-
ware. The valves in the valve block 56 are
actuated by solenoids (not shown) which are
controlled by signals generated in accordance
with the control program and the timing data
currently stored in the ISC 42. The valve
block 56 and the glassware forming mecha-
nisms 60 together comprise the individual
section 46.

There is also shown in Fig. 2, a gob sensor
62 which is similar to the gob sensor 28 of
the prior art glassware forming machine illus-
trated in Fig. 1. The gob sensor 62 includes a
gob detector circuit (not shown) for generating
a signal to the ISC 42, which signal is utilized
to adjust the timing of that individual section
46 to the presence of the gob rather than to a
position related distribution time. The SOC 58
is connected to the ISC 42 and the valve
block 56 and is used by the operator to make
adjustments to the mechanism timing. The
actuation of a particular valve may either be
advanced or retarded by the operator with use
of the SOC 58.

The scoop shaft encoder 34 and the sweep-
out shaft encoder 36 described above can be
connected to the appropriate glassware form-
ing mechanisms 60 to provide the clock and
reset pulses over the respective lines. Simi-
larly, the machine timing interface 38 can be

connected to the SOC 58 to generate the
above-described machine clock and reset
pulses. Since the SOC 58 generates timing
pulses directly to the feeder (not shown), a

70 feeder timing interface 64 can be connected
to the' SOC 58 to generate one reset pulse
over a FEEDER INDEX line for every 360° of
feeder cycle. It will be appreciated that any
means for generating the clock and reset

75 pulses can be utilized such that the present
invention can be adapted for use on any type
of glassware forming machine.

Referring now to Fig. 3, there is illustrated
a schematic block diagram of a relative degree

80 position indicator in accordance with the pre-
sent invention. The signals from the various
encoders and interfaces described above are
fed to a five-pole, four-position switch means,
indicated generally at 66. Additionally, a real

85 time clock circuit 68 is provided to generate
reference signals according to a real time
base. These signals are generated over a
REFERENCE INDEX line and a REFERENCE
RESET line to the switch 66. The signal

90 generated over the REFERENCE INDEX line is
followed, after a predetermined length of
time, by the signal generated over the REFER-

. ENCE RESET line. The utility of the real time
clock signals will be explained in greater detail

95 below.

The switch 66 has a first pole 70 which is
connected to an ENABLE LATCH line. A first
contact 70-1 of the pole 70 is connected to
the MACHINE RESET (MR) line. A second

100 contact 70-2 is connected to the SCOQOP
RESET (SCR}) line. A third contact 70-3 is
connected to the SWEEPQUT RESET (SWR)
line. A fourth contact 70-4 is connected to
the REFERENCE RESET (RR) line.

105 The switch 66 has a second pole 72 which
is connected to CLOCK line. A first contact
72-1 of the pole 72 is connected to the
MACHINE CLOCK (MC) line. A second contact
72-2 is connected ta the SCOOP CLOCK

110 (SCC) line. A third contact 72-3 is connected
to the SWEEPOUT CLOCK (SWC) line. A
fourth contact 72-4 is connected to the MA-
CHINE CLOCK (MC) line.

Thi switch 66 has a third pole 74 which is

115 connected to a CLEAR COUNTER line. A first
contact 74-1 of the pole 74 is connected to
the FEEDER INDEX (Fi) line. A second pole
74-2 is also connected to the FEEDER INDEX
(F1) line. A third contact 74-3 is connected to

120 the MACHINE RESET (MR} line. A fourth
contact 74-4 is connected to the REFERENCE
INDEX (RI) line.

Thee switch 66 has a fourth pole 76 which
is connected to an ADVANCE line. A first

125 contact 76-1 of the foruth pole 76 is con-
nected to a MACHINE ADVANCE line. A sec-
ond contact 76-2 is connected to a SCOOP
ADVANCE line. A third contact 76-3 is con-
nected to a SWEEPOUT ADVANCE line. A

130 fourth contact 76-4 is an open connection.
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The MACHINE ADVANCE line, the SCOOP
ADVANCE line; and the SWEEPOUT AD-
VANCE line are each connected to their re-
spective advance control unit (not shown) to
enable an operator to change the relative
timing of the forming operations such that a
selected operation occurs earlier in the three
hundred and sixty degree cycle.

The switch 66 has a fifth pole 78 which is
connected to a RETARD line. A first contact
78-1 of the pole 78 is connected to a MA-
CHINE RETARD line. A second contact 78-2
is connected to a SCOOP RETARD line. A
third contact 78-3 is connected to a SWEEP-
OUT RETARD line. A fourth contact 78-4 is
an open connection. The MACHINE RETARD
line, the SCOOP RETARD line, and the
SWEEPQUT RETARD line are each connected
to their respective retard control units (not
shown) to enable an operator to change the
relative timing of the forming operations such
that the selected function occurs later in the
three hundred sixty degree cycle.

A single-pole, double-throw switch 80 is
utilized to selectively advance or retard a
selected control unit. The ADVANCE line is
connected to a first contact 80-1 of the
switch 80. The RETARD line is connected to a
second contact 80-2 of the switch 80. The
switch 80 is manually operable into contact
with either the first contact 80-1 or the
second contact 80-2. The pole of the switch
80 is connected to ground potential, thereby
completing an electrical circuit with the se-
lected advance or retard control unit. An oper-
ator can thereby select advance or retard and
adjust the relative degree positioning between
the monitored forming operations.

A counter/display means 81 is provided for
displaying the relative positioning between the
monitored forming operations. The couner/-
display unit 81 includes a binary coded deci-
mal (BCD) counter 82, a latch 84, and a
digital display 86. The second pole 72 of the
switch 66 is connected over the CLOCK line
to a clock input of the BCD counter 82. The
signals carried over the CLOCK line represent
the clock pulses generated by the selected
one of the above-described encoder or timing
interface units. Since all of the units generate
three hundred and sixty clock pulses for every
360° of forming operation cycle, the output of
the BCD counter 82 will be a count total
signal similarly incremented three hundred
and sixty times for each such cycle.

The third pole 74 of the swich 66 is
connected over the CLEAR COUNTER line to
a clear or zeroing input of the BCD counter
82. The clear signals carried over the CLEAR
COUNTER line are the pulses carried over the
FEEDER INDEX line, the MACHINE RESET
line, or the REFERENCE INDEX line. Thus, the
output signai of the BCD counter 82 will be
cleared to zero whenever a feeder index, refer-
ence index, or machine reset puise is re-

ceived. The receipt of such a pulse indicates
that the first selected operation to be moni-
tored is begmnlng a new cycle. When the
BCD counter 82 is cleared to zero, it will

70 begln to count upwardly therefrom in re-

sponse to the signals received at the clock
input.

The first pole 70 of the switch 66 is con-
nected over the ENABLE LATCH line to an

75 ena‘bling input of the latch 84. The latch 84

receives the binary coded decimal output of
the BCD counter 82 in paralle! fashion. The
enable signals carried over the ENABLE
COUNTER line are the reset pulses carried

80 over the MACHINE RESET line, the SCOOP

RESET line, the SWEEPOUT RESET line, or
the REFERENCE RESET line. Thus, the output
of the BCD counter 82 will be stored in the

fatch 84 whenever a reset pulse is received. |
85 The receipt of a reset pulse indicates that the

second selected operation to be monitored is
beglnmng a new cycle. When the enable

s:gnal is recieved, the output of the BCD i
counter 82, which has been increasing from '

90 zero since the clear signal was received by the !

counter 82, is stored in the latch 84.
Since the clock pulses which have been

utilized to increment the BCD counter 82

represent the actual degree position of the

H

I

95 selected forming operation in its cycle, the

number stored in the latch 84 is equal to the
relative degree positioning between the begin-
nings of the two selected forming operation
cycles. The binary coded decimal output of

100 the latch 84 is utilized to drive the digital

display 86, which can be a conventional three :
digit light emitting diode array. Thus, a visual
representation of the relative degree position-
ing between the beginnings of the two se-

105 lected forming operation cycles is provided.

. From the above-described circuit construc-
tion, it will be appreciated that the digital
display 86 will display the relative degree
positioning between the machine cycle and

110 the feeder cycle when the poles of the switch |

66 are connected to their respective first
contacts. Similarly, the relative degree posi-
tioning between the scoop and feeder cycles
will be displayed when the poles of the switch

115 66 are connected to their respective second

ontacts The relative degree positioning be- !
tween the sweepout and machine cycles will
be displayed when the poles of the switch 66!
are connected to their respective third con-

120 tacts Finally, the number of machine cycles '

per unit time wiil be displayed when the poles
of the switch 66 are connected to their re-
spective fourth contacts.

"in operatlon the synchronization of the ma-

125 chine is initially accomplished by experienced

forming personnel. As each operation is
brought into the desired degree position, a
number value will be displayed on the digital
dlsplay 86 which can be recorded for later use.

130 'In the event of a machine shutdown, resyn-

|
t

it

{
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chronization can be readily achieved by using

the advance or retard switch 80. The switch

80 can be located on the counter/display unit

81 for convenience. The operator can utilize
5 the switch 80 to either advance or retard the
relative degree positioning of the selected
forming operation to re-attain the previous
synchronized number value on the digital dis-
play 86.

Alternatively, the relative degree position
indicator can be utilized to display the number
of selected forming operation cycles per unit
time. In the illustrated embodiment, the digi-
tal display 86 can be utilized to display the
number of shear cuts per minute when the
switch 66 is operated to connect each of the
poles to their respective fourth contact. In this
position, it will be appreciated that the ad-
vance or retard switch 80 is inoperable since
both the ADVANCE and RETARD lines are
connected to open circuits.

Although the present invention has been
illustrated in Fig. 3 as having three sources of
clock pulses, a single source of clock pulses
can be utilized. The single source can be the
machine timing interface, the feeder, the
scoop, the sweepout, or any other source
having a frequency proportional to the ma-
chine speed. The clock source could be con-
nected to the clock input of the counter 82
and the second pole 72 of the switch 66
could be eliminated. The reset pulses for the
forming means could be generated by proxim-
ity switches at the rate of one pulse per
machine cycle.
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CLAIMS _

1. An apparatus for indicating the relative
positioning between the beginnings of cycles
of forming means in a glassware forming
machine including at least two forming means
for forming glassware in a timed predeter-
mined cycle of forming operations, each form-
ing means having a cycle beginning at a
predetermined position in the machine cycle,
comprising:

a source of clock pulses at a frequency
proportional to the cycle speed of the ma-
chine,

first pulse generator means responsive to
one of the forming means for generating reset
pulses representing the cycle position of said
one forming means;

second pulse generator means responsive to
an other of the forming means for generating
reset pulses representing the cycle position of
said another forming means;

means responsive to said clock and reset
pulses for determining the number of said
clock pulses received between the receipt of
one of said reset pulses from said first pulse
generator and the receipt of one of said reset
pulses from said second pulse generator; and

means responsive to said determining
65 means for displaying an indication of the

40

45

50

55

60

relative positioning between the beginnings of
the two forming means cycles.

2.. An apparatus as claimed in claim 1, in
which said reset pulses are generated as one

70 pulse per forming means cycle.

3.1 An apparatus as claimed in claim 1 or
2, inwhich said clock pulses are generated as
three hundred and sixty pulses per forming
means cycle.

75 4. An apparatus as claimed in claim 1, 2
or 3, in which at least one of said first and
second pulse generators for generating reset
pulsc;as is a shaft encoder connected to an
associated one of the forming means.

80 5 An apparatus as claimed in claim 1, 2,
3 or' 4, in which said number of clack pulse
determining means includes a binary coded
decimal counter having an output and a latch
connected to said counter output.

85 6. An apparatus as claimed in claim 5, in
which said counter is responsive to each of
said, clock pulses for incrementing a count
total sngnal at said counter output and is
responsive to each of said reset pulses from

90 said first pulse generator means for clearing
said count total signal to zero.

7. An apparatus as claimed in claim 5 or
6, in which said latch is responsive to each of
said reset pulses from said second pulse gen-

95 erator means for storing said output signal of
said counter.

8. An apparatus as claimed in any of
claims 1 to 7, in which said display means is
a light emitting diode array.

100 9. An apparatus as claimed in any of

clalms 1 to 8, further including means for

selectlvely advancing or retarding the begin-
ning of the cycle of at least one of the
forming means.

10. An apparatus for indicating the rela-
tive positioning between cycles of two forming
means in a glassware forming machine includ-
ing a plurality of forming means for forming
glassware in a timed predetermined cycle of
110 forming operations, each forming means hav-

ing a cycle beginning at a predetermined
position in the machine cycle, comprising:

a source of clock pulses at a predetermined
frequency,

115  pulse generating means responsive to each
of the forming means for generating timing
pulses representing the cycle position of the
associated one of the forming means;

switch means for selecting a first and a

120 second of said puise generating means;

means responsive to said selected pulse
gefnerating means for determining the number
of 'clock pulses received from said source of
clock pulses between the receipt of a timing

125 pulse generated by said first pulse generating
means and the receipt of a timing pulse
generated by said second pulse generating
means; and

means responsive to said determining

130 means for displaying said determined number

105

H

b

i

t

l

f

e
G




1/2
INVERTER
oRIVE T~ 20 ‘
8 (4 =
GOB FEEDER | FEEDER INDEX j
' === _rFeEDER [T Seart g
ENCODER
12 _‘ 4
16 : (3
:;( SCOOP | .SCOOP CLOCK _
[ M} —=~—~-{DISTRI-] r~~-1 SHAFT SCO0OP RESET o
; ENCODER = ok -
30 1 " TO
GOB{ : 36 FI1G.3
DETECTOR| ! SWEEPOUT|_SWEEPOUT CLOCK ‘
CIRCUIT 1 r1 SHAFT | SWEEPOUT RESET ;
(1 1 | ENCODER >
s }- ' ;
MACHINE f--+ 38 :
; MACH INE |_ MACHINE CLOCK
26 24 I 22 TIMING | MACHINE RESET ‘
L/ {NTERFACE =)
TIMING|  [MACHINE VALVE '
CONTROL
CIRCUIT CIRCUIT BLOCKS FIG. |
‘ !
44 40 48
TIMING MACHINE INPUT /
PULSE ! SUPERVISORY | OUTPUT .
GENERATOR Y 42 COMPUTER DEVICE
INDIVIDUAL : } /50
SECTION : ST
,COMP\UTER | >  STORAGE
DEVICE
Fas 62 . 52
e 1 ‘
Ospsg A: %NR GOB BOTTLE REJECT
CONSOLE SENSOR A " ICONTROL PANEL
FEEDER |
TIMING |FEEDER INDEX BalIEE
INTERFACE STATION
46 734
[ == e sy g SCOOP | scogp CLOCK ,
l 56 | | 7| encober |SCOORRESET
VALVE" ! . > TO FIG. 3
| BLOCK : . /36
l : i [SWEEPOUT | sweEPOUT cLOCK
[ 1,80 | | 1 e SHAPT T'owrppouT RESET
| ENCODER
| [oGLasswamre | ! | 1 ‘
i FORMING ' | 38 riG. 2
MECHANISMS [* -1~~~ L )
b NoiviouaL | MACING [AACHINE L9 CK
Al
MACHINE RESET
|  SECTION | INTERFACE )




FEEDER [NDEX

SCOOP CLOCK
SCOOP RESET

FROM FIG.1 F1G. 3
OR FIG.2 SWEEPOUT CLOCK
SWEEPOUT RESET
MACHINE CLOCK
MACHINE RESET : :
] 1
. i -
68 66 ! /-86 |
1 ¥ 1
REAL TIME |REFERENCE INDEX : DIGITAL i
cLOCK CIrRcu ! T |REFERENCE RESET - i DISPLAY :
MR |\Le ! 0 /84 i
SCR_ 2 | !
el ENABLE LATCH Ll LaTcH !
- - - - . RR 4, I_ ) ) ;E |
s o7 ST e
SCC_ 2, CLOCK i BCD !
SWC 3, 'Ckl COUNTER l
] MC 4, 1 ! : -
Fl 1 ! 74 ' : CL L’/’f
1 !
Fi 2 1 \
%ﬁ'\:LDCLEAR COUNTER | :
RL_4, | COUNTER/DISPLAY UNIT)
<« _MACHINE ADVANCE | i /76 /80
TO_ADVANCE —_SCOOP_ADVANCE 2, ADVANCE
CONTROL UNITS ) — "~ SWEEPOUT ADVANCE 3. | [
Go 1 48 2 1
10 RETARD —__ MACHINE RETARD i . =
— SCOOP RETARD 2 RETARD
CONTROL UNITS { . _SWEEPOUT RETARD _ 3.
- 2o

/3

208012



