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GLASSWARF, FORMING MACHINE CONTROL SYSTEM
The present invention is directed to glassware forming machine systems, and more
particularly to an integrated and networked electronic cantrol for a glassware forming machine
system. |

und and Obj t en

5 ' The science of glass container mamifacture is currently served by the so-called
individual section or IS machine. Such machines include a plurality of separate or individual
manufacturing sections, each of which has a muitiplicity of operating mechanisms for converting
one or more charges or gobs of molien glass into hollow glass containers and transferring the
containers through successive stages of the machine section. In general, an IS machine system
10 includesasource of glass with a control tube and 8 needle mechanism for generating one or more
streams of molten glass, a shear mechanism for cutting the molten glass into individual gobs, and
a gob distributor for distributing the individual gobs among the individual machine sections. Each
machine section includes one or more blank molds in which a glass gob is initially formed in a
blowing or pressing operation, one or more invert arms for transferring the blanks to blow molds
15 in which the containers are blown to final form, a take-out mechanism for removing the formed
containers onto a deadplate, and a sweepout mechanism for transferring molded containers from
the deadplate onto a machine conveyor. The conveyor receives containers from all sections of
the IS machine and conveys the containers 1o a loader for transfer to an annealing lehr. Operating
mechanisms in each section also provide for closure of moid halves, movement of baﬁu and

20 _blow nozzles, control of cooling wind, etc. U.S. Patent 4,362,544 includes 8 background
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discussion of the art of both “blow and blow” and “press and blow”™ glassware forming processes,
and discusses an electropneumatic individual section machine adapted for use in cither process.

The operating mechenisms of each machine section were initially operated by
pneumatic valves carried by a valve block and responsive to cams mounted on a timing shaft
coupled to the machine. Synchronjsm among the mechanisms within each section, and among the
various sections of the machine, was therefore controlled by the timing shaft and the valve drive
cams. U.S. Patent 4,152,134 discloses a cantrol arrangement in which a machine supervisory
computer (MSC) is connected 1o a phuality of individual section computers (ISCs), each
associated with a carresponding section of the IS machine. Each individual section computer is
connected through an associated section operator console (SOC) to solenoid valves in an
electropneumatic valve block, which are individually responsive to electronic valve control signals
from the section computer and operator console for controlling operation of the associated
section operating mechanisms. A timing pulse generator is connected to the machine supervisory
computer and to the individual section computers for synchronizing operation within and among
the individual sections. The individual section computer and the section operator console
illustrated in the noted patent were subsequently oombmed in a computerized section operator
console (COM-SOC, a trademark of applicant’s assignee). .

U.S. Patents 5,580,366 and 5,624,473 disclose an automsated glassware
manufacturing system in which a forming supervisory computer (FSC) is connected by an ethernet
bus to a plurality of computerized section operator consoles (COM-8OCs). Each COM-SOC is
connected by & bitbus to an associated intelligent control output module ICOM). In commercial
applications, this connection is by e serial data bitbus. Each ICOM bas outputs connected to
associated valve blocks for operating pneumatically driven glassware forming mech_anisms inthe

associated machine section. Each COM-SOC and ICOM also receive input from a master timing

2
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module for coordinating operation of the various machine segtions, and each JICOM unit receives
emergency and program stop inputs for terminating machine operation.

- It hes also been proposed to employ electrically driven operating mechanisms in
glass machine systems, particularly in the gob delivery (flow control tube, needles, gob shear and
gob distributor) and ware conveyor (machine conveyor, cross-conveyor, radial transfer conveyor
and lehr loader) ends of the machine system. It has also been proposed to employ electrically
servo-driven operating mechanisms for the invert arm, take-out tongs and sweepout mechanism
of each machine section. In glassware machine systems that combine electrically and
pocumatically driven operation, the electrical operating mechanisms are driven by stand-alone
controllers that receive the same timing signals as are provided to the COM-SOC units to
coardinate operation“ofall mechanisms, but are atherwise not connected to the COM-SOC units
or the forming supervisory computer.

In distributed glassware forming machine system control arrengements of the type
discussed above, there is generally an excess of computing power and electronic memory over and
above what is needed for normal operation of the system. Furthermore, to the extent that
operation controllers are stand-alone units, they do not provide informstion feedback to a forming
supervisory computer for desired quality and cost control purposes. It is therefore a general
object of the present invention to provide a glassware forming machine control system that is
integrated in the sense that the control electronics for all of the system operating mechanisms are
interconnected to each other for optimum coordination and control purposes, and preferably are
also connected to a forming supervisory computer for downloading new or revised control
information to the various controllers and uploading operating information, as needed for

information, quality or cost control purposes.

©

o
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Summary of the Iuvention

A glassware forming machine system in accordance with exemplary embodiments
of the invention includes a glassware forming machine having first operating mechanisms for
converting gobs of molten glass into articles of glassware, a gob delivery system having second
operating mechanisms for delivering gobs of molten glass to the glassware forming machine, &
ware handling system having third operating mechanisms for receiving and conveying articles of
glassware from the glassware forming machine, and en electronic control system for controlling
and coordinating operation of the first, second and third operating mechanisms. The electronic

- control system includes a machine controller coupled to the first operating mechanisms of the

glassware forming machine for controlling and coordinating operation of the first operating
mechanisms to produce articles of glassware. A gob delivery controller is coupled to the second
operating mechenisms of the gob delivery system for controlling and coordinating operation of
the second operating mechanisms to deliver gobs of molten glass to the glassware forming
machine. A ware handling controller is coupled to the third operating mechanisms of the ware
handling system for controlling and coordinating operation of the third mechanisms to convey
articles of glassware from the glassware forming machine. A serial data bus interconnects the
machine controller, the gob delivery controller and the ware handling controller for
communication with each other to coordinate with each other operation of the first, second and
third operating mechanisms.

In the exemplary preferred embodiments of the invention, the electronic control
system further includes a machine server coupled to the serial data bus for transmitting control
information to the machine, gob delivery and ware handling controllers, and for monitoring
operation of the controllers. The machine server preferably includes facilitg.r for downloading

control information from an external source, such as a forming system computer, a web terminal

4
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or an operator console connected to the machine sever by a second serial data bus. In the
exemplary preferred embodiments of the invention, at least some of the operating mechanisms
include pneumatic operating mechanisms operated by valves responsive to electronic control
signals, and the controlier or controllers coupled to such mechanisms provide such electronic
contro] signals. A machine valve controller may be coupled to the serial data bus independently
of the other controllers for controlling air supply to the pneumatic operating mechanisms, Inthe
exemplary preferred embodiments of the invention, the first operating mechanisms of the
glassware forming machine include both pneumatic operating mechanisms and electrical operating
mechanisms. The machine controller includes a valve controller coupled to the pneumatic
operating mechanisms and a servo controller coupled to the electrical operating mechanisms. The
valve controller and the servo controller are separately coupled to the serial data bus for
communicetion with each other and with other controllers connected to the bus,
cription of the Drawi

The invention, together with additional objects, features and advantages thereof,
will be best understood from the following description, the appended claims and the
accompanying drawings in which:

FIG. 1 is a functional block diagram of an individual section glassware forming
machine system in accordance with which the present invention preferably is implemented;

FIG. 2 is a functional block diagram of a glassware forming machine control
system in accordance with one presently preferred embodiment of the invention;

FIGS. 3A and 3B together comprise a functional block diagram of a glassware
forming machine control system in accordance with a second preferred embodiment of the

invention;

X
9\
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FIG. 4 is a schematic diagram that illustrates implementation of control
programming in the system of FIG. 2 or 3A-3B; and

FIGS. 5 and 6 are functional block diagrams of exemplary control bosrds in the
controllers of FIGS. 2 and 3A-3B in accordance with two additional aspects of the invention.

FIG. 1 illustrates an IS machine glassware forming system 10 in accordence with

a presently preferred implementation of the invention. A reservoir or bowl 12 contains molten

- glass (form a forehearth). Glass flow from the bow] is controlled by the position of a control tube

14 and the motion of needles 16 to feed one or more streams of moiten glass to a gob shear
mechanism 18. Shear mechanism 18 severs individual gobs of molten glass, which are fed

through a chute 20.and a gob distritwtor 22 to an IS machine 24. Chute 20 includes facility for

_contyolled redirection of molten glass gobs in the event that one or more scctions of IS machine

24 are shut down. IS machine 24 includes a plurality of individual sections, within each of which
the gobs are formed into individual erticles of glassware. Each section terminstes in & sweepout
station 24a-24n, from which the articles of glassware are delivered to a series of conveyors 26,
Conveyors 26 typically include a machine conveyar for receiving articles fo glassware from the
various machine sections in sequence, a cross-conveyor for conveying the articles of glassware
to a lehr loader 28, and a radial transfer conveyor for transfetring the articles of'glassware from
the machine conveyor to the cross-conveyor. A blow-off station 30 is positioned along the
machine conveyor for selectively removing articles of glassware from the conveyor. Lebr loader
28 loads the containers in batches into an annealing lehr 31. The containers are delivered by lehr
31 to the so-called cold end 32 of the manufacturing process, at which the containers are
inspected for commercial variations, sorted, Iabeled, packaged and/or stored for further

processing.
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System 10 illustrated in FIG. 1 includes a multiplicity of operating mechanisms for

performing operations on the glass, moving glass work pieces through sequential steps of the

manufacturing operation, and otherwise performing functions in the system. Such operating

mechanisms include, for example, control tube 14, needles 16, gob shear 18, gob distributor 22,

sweepouts 24a-24n, conveyor(s) 26 and lehr loader 28. In addition, there are a number of

operating mechanisms within each section of IS machine 24, such as mechanisms for opening and

closing the molds, mechanisms for in and out motion of the funnels, baffles and blowheads, take-

out fongs and invert arms. The following table lists some of these mechanisms and corresponding

U.S. patents that disclose electronic contro] of the associated mechanisms:

Tablel
Mechanism(s) U.S. Patent(s)
Control Tube 14 6,289,697
Needle(s) 16 5,779,749, 5,885,317
Gob Shear 18 5,772,718
Chute 20 4,459,146
GOB Distributor 22 5,405,424
Conveyor(s) 26 6,076,654
Blow-Off 30 5,897,677
Lehr Loader 28 5,893,449, 5,950,799
Take-Onut 6,241,448, 6,367,287
Invert 4,548,637
Sweepouts 24a-24n 4,199,344, 5,160,015

FIG. 2 is a functional block diagram of a glassware forming machine control

system 34 in accordance with one presently preferred embodiment of the invention. Thereisa

control section 36 (only one being illustrated) for each section of IS machine 24 (FIG. 1). For

example, in an eight-section IS machine, there are eight control sections 36, one for each section

>
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of the machine. Each control section 36 includes s machine contraller 37 coupled to the first
operating mechanisms of the glassware forming machine for controlling and coordinating
operation of such operating mechanisms to provide articles of glassware. This machine controller
in the bodiment of FIG. 1 includes an ethernet-enabled intelligent control output module
(EICOM) 38 hardwired to an associated valve block 40 for controlling the valves and thereby
applying air to the pneumatic operating mechanisms. The machine controller in the illustrated
embodiment of the invention also includes a servo controller 42, which is connected by a serial
bus 44 to electrical drive units 46, 48, 50 respectively associated with the take-out, invert and
sweepout mechanisms of the associsted machine section, Exemplary take-out, invert and
sweepout drive systems are illustrated in patents noted above in Table 1. Servo controller 42 is
electronically hardwired to EICOM 38. EICOM 38 is connected by a serial bus 47 to an
essociated COM-SOC unit 49, A remote operator console (ROC) 51 is either permanently or
selectively connected to COM-SOC unit 49 for operator variation of control parameters within
the COM-SOC unit. EICOM 38 is also connected to 2 machine control panel (MCP) 52 for
monitoring and selective variation of section operating parameters. EICOM 38 controls operation
of pneumatic valves 40 for opersting tbe pneumatically driven operating mechanisms of the
machine section, while servo controller 42 controls operation of the electrically driven operating
mechanisms.

All of the EICOM valve controllers 38 and servo controllers j42 of the N machine
sections are individually connected to a serial bus 54., such as a machine ethernet bus. Bus 54 is
also connected to a servo ware handling controller 56 and a servo gob delivery controller 58.
Servo ware handling controller 56 is connected by a serial bus 60 to a machine conveyor drive
controller 62, a cross-conveyor drive controller 64, a radial transfer conveyor drive controller 66

and 8 lehr loader drive controller 68. Servo ware handling controller 56 is also hardwired to a
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number of start/stop control mechanisms 70, to a lehr loader lubrication controller 72 and to a
scnsor 74 nssociated with lehr 30 (FIG.-1). Likewise, servo gob delivery controller 58 is
connected by a serial bus 76 to a control tube drive controller 78, a needle drive controller 80, a
gob shear drive controller 82 and a gob distributor drive controller 84. Tube drive controller 78
is associated with control tube mechanism 14 (FIG. 1), needle drive controller 80 is associated
with needle mechanism 16, shear drive controller 82 is associated with gob shear 18, and gob
distributor drive controller 84 is associated with gob distributor 82. In the same way, machine

conveyor drive controller 62, cross-conveyor drive controller 64 and radial transfer drive

controller 66 are associated with conveyors 26 in FIG. 1, and lehr loader drive controller 68 is °

associated with lehr Joader 28. Sérvo gob delivery controller 58 is also hardwired to a number
of start/stop mechanisms 86, and to a needle lube mechanism 88 for controlling lubrication of
needles 16.

The machine controller associated with each machine section, including EICOM
valve controller 38 and servo controller 42, servo ware handling controller 56 and servo gob
delivery controller 58 (both of which operate for all sections of the IS machine) are interconnected
by bus 54 for communication with each other 10 coordinate with each other operation of the
various associated operating mechanisms. All of the controllers are also connected by bus 54
through a machine server 90-to a higher level bus 92, such as an ethernet bus for the entire glass
plant. Bus 92 provides for connection of machine server 90 to a connection 94 for coupling to
the world wide web or internet to monitor system operation from a remote site, and to a forming
supervisory computer (FSC) 96 associated with the entire glass plant. Connection 94 permits
machine server 90 to download contro] information and/or upload production data from and to
aremotesite. FSC 96 may include facility for scheduling operations, and generating management,

production and other reports. In this connection, a hot bottle counter 98 is connected by a

9
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suitable serial bus 100 for feeding production mfonnanon to forming supervisory computer 96.
FSC 96 is also connected by a serial bus 102 to a gob weight sensor host computer (GWC) 104,
which is connected by a serial bus 106 to a gob weight sensor 108 associated with each machine
section 1-N. GWC host computer 104 is also connected to servo gob delivery controller 58 by
a serial bus 109, and by a serial bus 110 to the COM-SOC units 48 of the N control sections 36.
Machine server 90 is also connected by bus 54 to a machine lube controller 112, and to one or
more network user interface stations 114,

FIGS. 3A and 3B together illustrate a modified glassware forming machine
electronic control system 120. Reference numerals in FIGS. 3A and 3B that are identical to those
employed in FIGS. 1 and2 indicate corresponding identical or similar componexts, while modified
components are indicated by the letter suffixes. In system 120 of FIGS. 3A and 3B, there isa
machine valve controller 122 (FIG. 3A) coupled to bus 54 for controlling supply of air to
poeumatic operating mechanisms that are not associated with any specific machine section.
Controller 122 is connected by a serial bus 124 to the COM-SOC valve controller 126 disposed
in each machine control section 36a. Within each machine control section 36a, a machine
controller 37a includes a servo controller 42 and COM-SOC valve controller 126. COM-SOC
valve controller 126 is connected by a serial bus 127 to servo controller 42 as in FIG. 2, to a
COM-SOC display panel 128 for providing operator display of section operating parameters and
conditions, and to a liquid cooled mold (LCM) controller 130 for controlling cooling of the
glassware blenk and blow molds in the associated machine section. Liquid mold cooling control
isillustrated, for example, in U.S. Patent 6,412,308, the disclosure of which is incorporated herein
by reference for purposes of background. Machine valve controller 122 is also connected by a
serial bus 132 to a multi sync generator (MSG) 134, to a controller 136 for gob deflector chute

20 (FI1G. 1) end 10 a botile detection system (BDS) hub computer 138. A plurality of bottle
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detection system sensors and actuators 140 are also connected to bus 132 for providing bottle
detection input to hub computer 138 and receiving actustor corttrol outputs from computer 138.
MSG 134 synchronizes operation of the several machine sections.

Referring now to FIG. 3B, another difference between electronic control system
120 and electronic control system 34 (FIG. 2) is that servo gob delivery controller 58 in FIG. 2
is now divided into & servo tube controlier 78a, a servo needle controller 80a, a servo shear
controlier 82a and a servo gob controller 84a. Controllers 78a-84a are each individually
connected to serial bus 54 for separate communication with esch ather and with the other
controllers connected to bus 54. Servo tube controller 78a is connected to servo tube drives 78,
which are illustrated as separate drives in FIG. 3B for controlling the two axes (rotary and axial)
of tube motion. (The separate axes of tube, needle and gob motion are combined in F1G. 2 for
simplicity.) Likewise, servo needle controller 80a is connected to separate drives 80 for each
needle, typically up to four needles for a so-called quad or four-gob machine system. Servo shear
controller 82a is connected to servo shear drive 82, and servo gob controller 84a is connected to
drives 84 for each of the gob delivery scoops. Combined servo ware hendling controller 56 in
FIG. 2 is divided in FIG. 3B into a servo machine conveyor controller 62a coupled 1o machine
conveyor drive 62, and a servo ware handling controller 56a coupled to cross-conveyor drive 64,
radial transfer conveyor drive 66 and three drives 68 for the three axes of lehr loader 28 (FIG. 1).
Servo machine conveyor controller 62a is also connected to a blow-off controller 142 for
controlling operation of blow-off mechanism 30 (FIG. 1) selectively to remove ware from the
machine conveyor. Servo tube controller 78a is connected to tube drives 78 by a serial data bus
76a, servo needle controller 80a is connected to needle drives 80 by a serial bus 76b, servo shear
controller 82a is connected to servo shear drive 82 by a serial bus 76¢, servo gob controller 84a

is connected 1o the four servo gob delivery drives 84 by a serial data bus 76d, servo machine
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coaveyor controller 62a is commected to drive 62 by a serial data bus 60a and servo ware handling
controller 568 is connected to drives 64, 66; 68 by a serial data bus 60b.

Data busses 54, 92 in FIGS. 2-3B preferably comprise relatively high-speed busses,
such as ethernet busses. The ethernet busses may be connected to the various controllers in a hub
configuration as illustrated in the drawings, or through ethernet switches as desired to facilitate
comnmumication. Serial data bus 44 within each machine control section 36 or 36a may comprises
a medium-speed bus, such 2s a so-called “firewire” (JIEEE 1394) serial date bus. Bus 47 in FIG.
2 preferably is o bitbus. Busses 102, 106, 60 and 76 in FIG. 2 may comprise serisl data busses
of any suitable configuration and protocol. Busses 768, 76b, 76c, 76d, 60a and 60b in FIG. 3B
may comprise medium-speed serial data busses, such as “firewire™ busses. Busses 124, 127 and
132 in FIG. 3A may comprise relatively low-speed busses, such as serial data busses employimg
so-called CANbus technology.

FIG. 4 illustrates one important advantage of the present invention, as illustrated
in either FIG. 2 or FIGS. 3A-3B. That is, all control programming for all of the glassware
forming system controllers can be entered, downloeded and monitored through a single machine
sever 90. The sysiem automatically manages all of the many contro} program versions of the
several controllers in the glass container fo;-ming system. This avoids all of the effort and errors
of manually updating each control program, and avoids the burden of shutting down the entire
forming system when only a few of the control devices require an update. The system also
manages the situation where updates to one of the control device programs requires a
corresponding update to other device control programs. The system also prevents the situation
in which a unique untested combination of control device progrm versions or revision levels are

unintentionally deployed, potentially creating interaction problems. The system also reduces the

12




15

20

WO 2004/026776 PCT/US2003/027548

amount of process down-time required to load and enable new control program updates, and
simplifies reversion to previous cantrol progmms-whue needed. _

Referring to FIG. 4, a work station 150 is illustrated as being connected by a
network 152 toan l;rchive 154 of previously employed control programming. A control program
developer may employ suitable configuration wizard programming to compile a set of control
programs, which may be stored on a suitable medium 156, such as a CD-ROM or DVD, for
loading into machine server 90. As an alternative, operator work station 150 may comprise one
of the network user interfaces 114 (FIGS. 2 and 3A) connected to machine server 90 by bus 54,
or may be connected to machine server 90 through bus 92, either directly or through the internet.
A configuration manager program 158 within machine server 90 loads the new comtrol
programming into a memory 160 of available control programs. Configuration manager 158 also
bas access to a memory 162 of other control programs previously developed. If the new control
programming is consistent with the hardware and controllers connected to machine server 90,
configuration manager 158 may load the new control programming into a file 164 of active
control programming for down-loading to the appropriate controllers by means of bus 54, In
addition to providing & central facility for storing, monitoring and down-loading all control
programming, the system of the present invention bas the advantage of reducing the amount of
memory required in the various device controllers. In other words, it is not necessary for servo
controller 42, servo ware bandling controller 56, servo gob delivery controller 58, etc. in FIGS.
2-3B to have sufficient memory to store a library of control programming inasmuch as the control
programming required for immediate operation can be readily and rapidly downloaded from
machine server 90. Furthermore, the ability or requirement for substantial operator variation of
the control programming at the various controllers can be greatly reduced. A graphic user

interface for all devices of the machine system may be provided at a single station. There is
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complete “top to bottom™ communication of programming, parameters and status information,
as well as time-critical control information. The invention also offers advantages in improved
scalability and price/performance optimization, while having the capability for supporting
additional peripheral devices as needed for further development.

FIGS. 5 and 6 illustrate two controller configurations for the various electronic
controllers discussed in connection with FIGS. 1-4. FIG. § illustrates a controller configuration
170 without on-board non-volatile storage, while FIG. 6 illustrates a controller configuration 172
with on-board non-volatile storage. Referring to FIG. 5, controller configuration 170 is
connected to a host computer 176, such as machine server 90 in FIGS. 2-3A, by means of a bus
177. Controller configuretion 170 includes an application motherboard 178 having software
(SW) readable application-specific indicia 180, such as a DIP switch. This indicia identifies the
application for which the controller is intended, such as a servo ware handling controller 56 (FIG.
2) for example. An interchengeable processor module 182 is removably connected to board 178,
such as by means of a socket 184. Processor module 182 includes prestored programming for
reading application identification indicia 180, communicating such indicia to host computer 176
through network 177, and then downloading from the host computer control programming
needed for operation in connection with the specific operating mechanisms for which controller
configuration 170 is to be used. For example, if controller configuration 170 is to be used as a
servo ware handling controller 56 in FIG. 2, upon initial application of power or at any other
suitable time for resetting control programming, host computer 176 (machine server 90 in this
example) may download through network 177 (bus 54 in this example) all of the control
programming needed for operation of machine conveyor drive 62, cross-conveyor drive 64, radial
transfer drive 66 and lehr loader drive 68. On the other hand, if controller configuration 170 in

FIG. 5 is intended for use as a machine valve controller 122 (FIG. 3A), and application
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identification indicia 180 so indicates, then machine valve controller 120 would obtain the
necessary control programming from machine server 90, and download the control programming
to chute controller 136 by means of serial data bus 132 (FIG. 3A). In this instance, network host
computer 176 in FIG. 5 would comprise machine valve controller 122 in FIG. 3A, and network
175 would comprise serial bus 132.

Controller configuration 172 in FIG. 6 is particularly useful for controllers
connected to the next higher level controller 176 by a relatively slow network connection 186.
Controller configuration 172 includes a processor module 188 removably and interchangeably
mounted on a motherboard 190, such as by means of as socket 192. Processor module 188
includes application-specific control progremming in non-volatile storage 194, and programming
196 for comparison of the programming stored in memory 194 to the application-specific indicia
180 on motherboard 190. Upon initial application of power, application-independent boot
software 198 causes processor identification software 196 to compare the application-specific
programming in memory 194 with the application-identifying indicia 180 on the motherboard to
confirm that processor module 174 is suitable for that specific application. For example, if
controller configuration 172 in FIG. 6 is employed as a chute controller 136 in FIG. 3A and the
processor module 188 fails, an operator would replace the failed processor module with a new
processor module, However, inasmuch as all processor modules would generally appear identical,
itis necessary to confirm that the new processor module 188 contains the required programming
for use as a chute controller. This is accomplished by comparing the application-specific
programming in memory 194 to the application-identifying indicia 180 before initiating operation
of the chute contro]l mechanism. If the comparison is satisfactory, then chute control can begin.
However, if the comparison is not satisfactory, the operator would be advised to replace the new

processor module with one appropriate for chute control, or alternatively to download new
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control programming from host computer 176 through network 186 (bus 54, machine controller
122 and bus 132 in FIG. 3A) to configure the new processor module as one suitable for chute
control.

There has thus been disclosed a glassware forming machine system, and more
particularly an electronic control system for controlling operation of glassware forming and
transfer mechanisms, that fully satisfies all of the objects and aims previously set forth. The
invention has been discussed in conjunctionlwith a number of presently preferred embodiments
thereof, and various modifications and variations have also been discussed. Other modifications
and variations will readily suggest themselves to persons of ordinary skill in the art. The
invention is intended to embrace these and all other modifications and variations as fall within the

spirit and broad scope of the appended claims.
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Clajms

1.

A glassware forming machine system (10) that includes a glassware forming
machine (24) having first operating mechanisms for converting gobs of molten glass into articles
of glassware, a gob delivery system (12 t0 22) having second opersting mechanisms for delivering
gobs of molten glass to said glassware forming machine, a ware handling system (26 to 32) having
third operating mechanisms for receiving and conveying articles of glassware from said glassware
forming machine, and an electronic control system (34 or 120) for controlling and coordinating
operation of said first, second and third operating mechaniams, including:

a machine controller (37 or 37a) coupled to said first operating mechanisms of said
glassware forming machine for controlling and coordinating operation of said first operating
mechanisms to produce articles of glassware,

a gob delivery controller (58 or 78s, 80a, 82, 84a) coupled to said second
operating mechanisms of said gob delivery system for controlling and coordinating operation of
said second operating mechanisms to deliver gobs of molten glass to said glassware forming
machine,

a ware handling controller (56 or 56a, 62a) coupled to said third operating
mechanisms of said ware handling system for controlling and coordinating operation of said third
mechanisms to convey articles of glassware from said glassware forming machine, and

a serial data bus (54) interconnecting said machine controller, said gob delivery
controller and said ware handling controller for communication with each other to coordinate with

each other operation of said first, second and third operating mechanisms.
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2.
The system set forth in claim 1 wherein said electronic control system further
includes a machine sever (90) coupled to said serial data bus for transmitting control information
to said machine, gob delivery and ware handling ;aunu'ollm, and for monitoring operation of said

controllers.

3.
The system set forth in claim 2 wherein said machine server (90) includes facility
for down-loading control information from an extemal source.

4,
The system set forth in claim 3 wherein said machine server includes facility for
downloading control information and uploading production data to remote locations through the

world wide web (94).

5.
The system set forth in claim 2 wherein said machine server (90) includes a
configuration manager (158) that monitors contro] programs at said controllers to ensure that

such control programs are consistent with each other.
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6.

Tl:.w system set forth in claim 5 wherein said machine server (90) includes facility
for receiving new or revised control programming for ane of said controllers, accessing a library
of current control programming for other of said controllers, and downloading said new or revised
control programming to said one conh'olia when sgid new or revised programming is consistent

with said current programming.

7.
The system set forthin claim 1 wheteinatleastsm.ncofsaidﬂrst, second and third
operating mechanisms include pnedmsﬁc operating mechanisms operated by valves (40)
responsive to electronic control signals, and wherein st least one of said machine, gob delivery

and ware handling controllers is adapted to provide said electronic control signals to said valves.

8.
The system set forth in claim 7 wherein said electronic control system further
includes a machine valve controller (122), coupled to said serial data bus (54) independently of
other said controllers, for controlling air supply to at least some of said pneumatic operating

mechanisms.

9.
The system set forth in claim 8 wherein each of said pneumatic operating
mechanisms includes an associated valve drive module (126), and wherein a second serial bus

(124) connects said valve drive modules to said machine valve controller.
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10.

The system set forth in claim 1 wherein said first operating mechanisms of said
glassware forming machine include both pneumatic operating mechapisms (40) and electrical
operating mechanisms (46, 48, 50), and

wherein said machine controller includes a valve controller (38 ar 126) coupled
to said pneumatic operating mechanisms and a servo controller (42) coupled to said electrical
operating mechanisms, said valve controller and said servo controller being separstely coupled -
to said serial data bus (54).

11.
The system set forth in claim 10 wherein each of said electrical operating
mechanisms (46, 48, 50) includes an associated electrical drive module, and wherein said mechine
controller (37 or 37a) further includes a second serial data bus (44) connecting said servo

controller (42) to said drive modules.

12.
The system set forth in claim 1 wherein said glassware forming machine includes
a plurality of machine sections (24a to 24n) each having said first operating mechanisms, and
wherein said electronic control system includes a plurality of said machine controllers (37 or 37a)
.each coupled to an associated set of first operating mechanisms and each connected to said data

bus (54).
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L

The system set forth in claim 1 wherein said first operating mechanisms include
electrical operating mechanisms selected from the group consisting of take-out (46), invert (48)
and sweep-out (50) mechanisms, smd second operating mechanisms include electrical operating
mechanisms selected from the group consisting of control tube (78), needle (80), shear (82) and
gob distribution (84) mechanisms, and wherein said third operating mechanisms include electrical
operating mechanisms selected from the group consisting of machine conveyor (62), cross-

conveyor (64), radial transfer (66) and lehr loader (68) mechanisms.

14,
The system set forth in claim 1 wherein at least one of said controllers includes:
an application motherboard (172) including electronically readable indicia (180)
associated with use of said motherboard in combination with a specific operating mechanism, and
a processor module (192) interchangeably mounted on said motherboard, including
application-specific contro] programming (194) in non-volatile memory for comparison to said
readable indicia to determine whether said processor module can be used for controlling said

specific operating mechanism.
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15.

The system set forth in claim 1 wherein said electronic control system includes a
host computer (176) coupled to said network and having stored therein control programming for
at least one of said controllers, and

wherein at least ane of said controllers includes:

an application motherboard (170 or 172) inchuding electronically readable indicia
(180) associated with use of said motherboard in combination with a specific operating
mechanism, and

a processor module (184, 192) interchangeably mounted on said motherboard,
including programming for reading said indicia, commnuicating said indicia to said host computer,
and then downloading from said host computer control programming needed for operating said
specific operating mechanism.
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(57) Extracto: Un sistema de miquina para moldeo de
cristaleria (10) incluye una méquina para maldea de
crisinioria (24) que Yene primerce mecaniamos de
openacién para converir bulbos de viddo fundido en
articulos de cristaleria, un sistema de entrega de buibos
{12 a 22) que tlene segundos mecanismos de operacién
pam sntregar bulbos de vidrio fundido a Ia méquina para
moldeo do cietaleria, un sistema de manipulacitn de
producto (28 a 32) que tiene terceros mecaniamos de
operacién para recibir y transportar articulos de cristaleria
de Ia méquina para moldeo de cristaleria, y un sistemna de
control electrénico (34 6 120) para controlar y coordinar la
operacién de los mecanismos de operacitn primeros,
segundos y terceros. El sistema de control elecirdnico
Incluye un controlador de la méquina (37 & 37a) acoplado
a los primeros mecanismos de operacion de la méquina
pera moldeo de cristaleria para controlar y coordinar la
operacién de los primeros mecaniamos de operacidn para
producir articulos de cristaleria. Un controlador de
entrega de bulboa (58 6 78a, 80a, 82a, 84q) se scopla a
los sagundos mecaniamos de operacion del siteme de
entrega de bulbos para controlar y coordinar la aperacion
de los sagundos mecaniamos de operacidn para aniregar
bulbos de vidrio fundido a Ia méquina para moldec de
cristalaria. Un controlador de manipulacidn de producio
(58 & 58a, G28) e acopla a los tarceros macaniamos da
opemacidn del slstema de manipulacén de producto pama
controlar y coordinar la operaciin de los fercercs
mecaniamos para transportar articulos de cristaleria de la
méquina para moideo de cristaleria. Un bus serial de
datos (54) interconecia ol controlador de la méquina, el
controlador de entrega de bulbos y el cantrolador de
manipulacién de producto para comunicacidn entre el
para coomdinar mutusments la opemacién de los
mecanismos de operacidn primeros, segundos y terceros.
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SISTEMA DE CONTROL PARA MAQUINA DE MOLDEO DE
CRISTALERIA

La presente invencién se dirige sistemas para méquina de
moldeo de cristaleria y, mis particularmente, a un control electrénico
integrado y en red para un sistema para miquina de moldeo de cristaleria.

Antecedentes y Objetos de la Invencién
La ciencia de la manufactura de envases de vidrio se sirve

actualmente de la denominada méquina de seccién individuai o miquina IS.
Tales méquinas incluyen una pluralidad de secciones de manufactura
separadas o individuales, cada una de las cuales tiene una multiplicidad de
mecanismos de operacién para convertir una o mas cargas o bulbos de
vidrio fundido en envases de vidrio huecos y transferir los envases a través
de etapas sucesivas de la seccién de la mdquina. En general, un sistema de
maquina IS incluye una fuente de vidric con un tubo de control y un
mecanismo de aguja para generar una o mas corrientes de vidrio fundido,
un mecanismo cizallador para cortar el vidrio fundido en bulbos
individuales, y un distribuidor de bulbos para distribuir los bulbos
individuales entre secciones individuales de la miquina. Cada seccién de la
maéquina incluye uno o méds moldes de blancos en los cuales se forma
inicialmente un bulbo de vidrio en una operacién de soplado o prensado,
uno o méis brazos de inversién para transferir los blancos a moldes de
soplado en los cuales los envases se soplan en una forma final, un
mecanismo de extraccién para sacar los envases formados y pasarlos a una
placa neutra, y un mecanismo de barrido para transferir los envases
moldeados de la placa neutra a un transportador de la méquina. El
transportador recibe envases de todas las secciones de la méquina IS y
transporta los envases a un cargador para transferirlos a un horno de
recocido. Mecanismos de operacién en cada seccién facilitan igualmente el
cierre de las mitades de los moldes, el movimiento de los deflectores y
boquillas de soplado, el control del aire de enfriamiento, etc. La Patente de
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los Estados Unidos 4,362,544 incluye una discusion de los antecedentes del
arte de procesos de moldeo de cristaleria por métodos de "soplar y soplar" y
"prensar y soplar”, y discute una maquina de seccién individual electro-
neumitica, adaptada para uso en cualquiera de los dos procesos.

Los mecanismos de operecién de cada seccién de la méquina
se operaron inicialmente por vilvulas neumsdticas portadas por un bloque de
vélvulas y sensibles a levas montadas sobre un eje temporizador acoplado a
la miquina. Por lo tanto, el sincronismo entre los mecanismos en cada
seccién y entre las diferentes secciones de la maquina se controlaba por el
eje temporizador y las levas de impulsién de las vilvulas. La Patente de los
Estados Unidos 4,152,134 divulga una disposicion de control en la cual un
computador para supervision de la mdquina (MSC) se conecta a una
pluralidad de computadores de seccién individual (ISCs), cada uno asociado
con una seccién correspondiente de la mdquina IS. Cada computador de
seccion individual se conecta a través de una consola de operario de seccién
asociada (SOC) a vélvulas solenoides en un bloque de vilvulas electro-
neumdticas, que son individualmente sensibles a sefiales de control
electrénico de védlvula provenientes del computador de la seccion y de la
consola del operador para controlar la operacidn de los mecanismos
asociados de operacién de seccibn. Un generador de pulsos de
temporizacién se conecta al computador para supervision de la méquina y a
los computadores de la seccién individual para sincronizar la operacion en
las secciones individuales y entre ellas. El computador de la seccién
individual y la consola de operador de seccién ilustrada en la patente
anotada se combinaron en forma subsiguiente en una consola de operador
de seccién computarizada (COM-SOC, una marca registrada del cesionario
del solicitante).

Las Patentes de los Estados Unidos 5,580,366 y 5.624,473
divulgan un sistema automatizado para la manufactura de cristaleria en el
cual un computador de supervision del moldeado (FSC) se conecta por un
bus de ethemet a una pluralidad de consolas de operador de seccién
computarizada (COM-SOCs). Cada COM-SOC se conecta por un bus de
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bits a un médulo asociado de salida de control inteligente (ICOM). En
aplicaciones comerciales, esta conexién se efecta por un bus de bits serial
de datos. Cada ICOM tiene salidas conectadas a bloques asociados de
vilvulas para operar mecanismos de moldeo de cristaleria accionados
neumsticamente en la seccion asociada de la méquina. Cada COM-SOC e
ICOM reciben también entrada de un médulo temporizador maestro para
coordinar la operacion de las diferentes secciones de la maquina, y cada
unidad ICOM recibe entradas de emergencia y parada del programa para
terminar la operacién de la miquina.

Igualmente se ha propuesto emplear mecanismos de operacion
accionados eléctricamente en sistemas para méquinas de vidrio,
particularmente en los extremos de la entrega de bulbos (tubo de control de
flujo, agujas, cizallador de bulbos y distribuidor de bulbos) y transportador
de producto (transportador de la mdquina, transportador transversal,
transportador de transferencia radial y cargador del horno) del sistema de la
maquina. Igualmente se ha propuesto emplear mecanismos de operacién
servo accionados eléctricamente para el brazo de inversidn, las lenglietas de
extraccién y el mecanismo de barrido de cada secciéon de la miquina. En
sistemas de méquinas para cristaleria que combinan operacién accionada
eléctrica y neuméticamente, los mecanismos eléctricos de operacién se
accionan por controladores auténomos que reciben las mismas sefiales de
afinacién que se proveen a las unidades COM-SOC para coordinar la
operacién de todos los mecanismos, pero, por otro lado, no estan
conectados a las unidades COM-SOC o al computador de supervisién de
moldeado.

En disposiciones de control de sistema para miquina de
moldeo de cristaleria distribuido del tipo discutido més arriba, existe por lo
general un exceso de potencia informdtica y memoria electrénica sobre y
por encima de la requerida para la operacién normal del sistema. M4s atin,
en la medida en que los controladores de operacion son unidades
auténomas, éstos no suministran retroalimentacion de informacion a un
computador de supervisién de moldeado para los fines de control de calidad
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y costos. Por lo tanto, es un objeto general de la presente invencién proveer
un sistema de control para médquina de moldeo de cristaleria que se integra
en el sentido que la electronica de control para todos los mecanismos de
operacion del sistema se interconectan entre si para efectos de coordinacién
y control dptimos y, preferiblemente, se conectan también a un computador
de supervision de moldeado para descargar informacién de control nueva o
revisada a los diferentes controladores y cargar informacién de operacién,
segun se requiera, con fines de control de informacidn, calidad o costos.

Sumario de Ia Invencién

Un sistema para miquina de moldeo de cristaleria, de acuerdo
con incorporaciones prototipicas de la invencién, incluye una méquina de
moldeo de cristaleria que tiene primeros mecanismos de operacién para
convertir bulbos de vidrio fundido en articulos de cristaleria, un sistema de
entrega de bulbos que tiene segundos mecanismos de operacién pama
entregar bulbos de vidrio fundido a la maquina de moldeo de cristaleria, un
sistema de manipulacién de cristaleria que tiene terceros mecanismos de
operacion para recibir y transportar articulos de cristaleria de la maquina de
moldeo de cristaleria, y un sistema electrénico de control para controlar y
coordinar la operacién de los mecanismos de operacién primeros, segundos
y terceros. El sistema de control electrdnico incluye un controlador de la
méquina acoplado a los primeros mecanismos de operacion de la méquina
de moldeo de cristaleria para controlar y coordinar la operacion de los
primeros mecanismos de operacién para producir articulos de cristaleria,
Un controlador de entrega de bulbos se acopla a los segundos mecanismos
de operacién del sistema alimentador de bulbos para controlar y coordinar
la operacion de los segundos mecanismos de operacién para entregar bulbos
de vidrio fundido a la méquina de moldeo de cristaleria. Un controlador de
manejo de producto se acopla los terceros mecanismos de operacion del
sistema de manipulacidn de producto para controlar y coordinar la
operacién de los terceros mecanismos para transportar articulos de
cristaleria de la mdquina de moldeo de cristaleria. Un bus serial de datos
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interconecta el controlador de la méquina, el controlador de la alimentacién
de bulbos y el controlador de manipulacion de cristaleria para comunicacion
entre s{ para coordinar mutuamente la operacién de los mecanismos de
operacion primeros, segundos y terceros.

En las incorporaciones prototipicas preferidas de la invencién,
el sistema de control electronico incluye ademés un servidor de la méquina
acoplado al bus serial de datos para transmitir informacién de control a la
méquina, los controladores de la entrega de bulbos y manipulacién de
producto, y para monitorear la operacién de los controladores. El servidor
de la maquina incluye preferiblemente una instalacién para descargar
informacién de control de una fuente externa, tal como un computador del
sistema de moldeado, una red terminal o una consola de operador conectada
al servidor de la miquina por un segundo bus serial de datos. En las
incorporaciones prototipicas preferidas de la invencién, por lo menos
algunos de los mecanismos de operacién incluyen mecanismos neuméticos
de operacion operados por valvulas sensibles a sefiales de control
electrénico, y el controlador o controladores acoplados a dichos
mecanismos proveen tales seflales de control electrénico. Un controlador
de vélvulas de la maquina puede acoplarse al bus serial de datos
independientemente de los demds controladores para controlar el suministro
de aire a los mecanismos neuméticos de operacioén. En las incorporaciones
prototipicas preferidas de la invencion, los primeros mecanismos de
operacién de la maquina de moldeo de cristaleria incluyen tanto
mecanismos neuméticos de operacibn como mecanismos eléctricos de
operacién. El controlador de la miquina incluye un controlador de vélvulas
acoplado a los mecanismos neumédticos de operacion y un servo controlador
acoplado a los mecanismos eléctricos de operacién. El controlador de las
vélvulas y el servo controlador se acoplan separadamente al bus serial de
datos para comunicacién entre si y con otros controladores conectados al

bus.

Breve Descripcién de los Dibujos
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La invencidn, junto con sus objetos, caracteristicas y ventajas
adicionales, se entenderd mejor a partir de la siguiente descripcién, las
reivindicaciones anexas y los dibujos acompaifiantes en los cuales:

FIG. 1 es un diagrama funcional en bloques de un sistema para
méquina de moldeo de cristaleria de seccién individual, de acuerdo con el
cual se implementa preferiblemente la presente invencion;

FIG. 2 es un diagrama funcional en bloques de un sistema de
control para mdquina de moldeo de cristaleria, de acuerdo con una
incorporacion actualmente preferida de la invencién;

FIGS. 3A y 3B juntas comprenden un diagrama funcional en
bloques de un sistema de control para méquina de moldeo de cristaleria, de
acuerdo con una segunda incorporacion preferida de la invencién:

FIG. 4 es un diagrama esquemaitico que ilustra la
implementacién de una programacién de control en el sistema de FIG. 2 6
3A-3B;y

FIGS. 5 y 6 son diagramas funcionales en bloques de tarjetas
de control prototipicas en los controladores de FIGS. 2 y 3A-3B, de

acuerdo con dos aspectos adicionales de la invencion.

Descripciéon Detallada de Incorporaciones Preferidas
FIG. 1 ilustra un sistema de moldeo de cristaleria de una

maquina IS 10, de ecuerdo con una implementacién actualmente preferida
de la invencién. Un depésito o tazén 12 contiene vidrio fundido
(proveniente de un ante-crisol). El flujo de vidrio del tazn se controla por
la posicién de un tubo de control 14 y el movimiento de las agujasl6 para
alimentar una o més corrientes de vidrio fundido a un mecanismo
cizallador de bulbos 18. El mecanismo cizallador 18 corta bulbos
individuales de vidrio fundido, los cuales se alimentan a través de un
tobogén 20 y un distribuidor de bulbos 22 a una méquina IS 24. El tobogén
20 incluye una instalacién para el re-direccionamiento controlado de los
bulbos de vidrio fundido en caso que una o més secciones de la miquina IS
24 queden fuera de servicio. La méquina IS 24 incluye una pluralidad de
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secciones individuales, dentro de cada una de las cuales se moldean los
bulbos en articulos individuales de cristaleria. Cada seccién termina en una
seccién de barrido 24a-24n, desde las cuales los articulos de cristaleria se
entregan a una serie de transportadores 26. Los transportadores 26 incluyen
por lo general un transportador de la méquina para recibir articulos de
cristaleria de las diferentes secciones de la miquina de manera secuencial,
un transportador transversal para transportar los articulos de cristaleria a un
cargador del horno 28, y un transportador de transferencia radial para
transferir los articulos de cristaleria del transportador de la méiquina al
transportador transversal. Una estacién de soplado 30 se ubica a lo largo
del transportador de la miquina para retirar selectivamente articulos de
cristalerfa del transportador. El cargador del horno 28 carga los envases en
lotes en un horno de recocido 31. Los envases se entregan por el homo 31
al denominado extremo frio 32 del proceso de manufactura, en el cual los
envases se inspeccionan para detectar posibles variaciones comerciales, se
clasifican, etiquetan, empacan y/o almacenan para procesamiento posterior.
El sistema 10 ilustrado en FIG. 1 incluye una multiplicidad de
mecanismos de operacién para ejecutar operaciones sobre el vidrio, mover
las piezas trabajadas de vidrio a través de pasos consecutivos de la
operacion de manufactura y realizar otra clase de funciones en el sistema.
Tales mecanismos de operacién incluyen, por ejemplo, el tubo de control
14, las agujas 16, el cizallador de bulbos 18, el distribuidor de bulbos 22,
los barridos 24a-24n, el transportador(es) 26 y el cargador del horno 28.
Ademsds, hay un nimero de mecanismos de operacion en cada seccién de la
méquina IS 24, tales como mecanismos para abrir y cerrar los moldes,
mecanismos para movimiento de entrada y salida de los embudos,
deflectores y cabezales de soplado, lengiletas de extraccion y brazos de
inversion. La siguiente tabla enumera algunos de estos mecanismos y las
patentes correspondientes de los Estados Unidos que divulgan el control
electrénico de los mecanismos asociados:
Table 1

PR
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Mecanismo(s) Patente(s) de los Estados Unidos

Tubo de Control 14 6,289,697

Aguja(s) 16 5,779,749, 5,885,317

Cizallador de Bulbos 18 5,772,718

Tobogan 20 4,459,146

Distribuidor de bulbos 22 5,405,424

Transportador(es) 26 6,076,654

Soplado 30 5.897,677

Cargador del Horno 28 5,893,449, 5,950,799

Extractor 6,241,448, 6,367,287

Inversién 4,548,637

Mecanismos de Barrido 24a-24n 4,199,344, 5,160,015

FIG. 2 es diagrama funcional en bloques de un sistema de
control para maquina de moldeo de cristaleria 34 de acuerdo con una
incorporacién actualmente preferida de la invencién. Hay una seccién de
control 36 (ilustrdndose tan solo una) para cada seccién de la miquina IS 24
(FIG. 1). Por ejemplo, en una miquina IS de ocho secciones, hay ocho
secciones de control 36, una para cada seccién de la méquina. Cada
seccién de control 36 incluye un controlador de la maquina 37 acoplado a
los primeros mecanismos de operacién de la méquina de moldeo de
cristaleria para controlar y coordinar la operacién de tales mecanismos de
operacion para proporcionar articulos de cristaleria. Este controlador de la
maquina en la incorporacién de FIG. 1 incluye un médulo de salida de
control inteligente habilitado con ethemet (EICOM) 38 cableado a un
bloque asociado de vélvulas 40 para controlar las vélvulas y aplicar asi aire
a los mecanismos neuméticos de operacién. El controlador de la miquina
en la incorporacion ilustrada de la invencién incluye asimismo un servo
controlador 42, que se conecta por un bus serial 44 a unidades de
accionamiento eléctrico 46, 48, 50 respectivamente asociadas con los
mecanismos de extraccion, inversién y barrido de la seccién asociada de la

méquina. Los sistemas prototipicos de accionamiento de extraccion,

(b\
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inversién y barrido se ilustran en las patentes anotadas mas arriba en la
Tabla 1. El servo controlador 42 se encuentra electrnicamente cableado &
EICOM 38. EICOM 38 esté conectado por un bus serial 47 a una unidad
COM-SOC asociada 49. Una consola de operador remoto (ROC) 51 se
conecta ya sea permanente o selectivamente a la unidad COM-SOC 49 para
variacién por el operador de los pardmetros de control en la unidad COM-
SOC. EICOM 38 se encuentra igualmente conectada a un panel de control
de la miquina (MCP) 52 para monitoreo y variacién selectiva de los
pardmetros de operacion de las secciones. EICOM 38 controla la operacién
de las vilvulas neumiticas 40 para operar los mecanismos de operaci6n
accionados neumsticamente de la seccién de la miquina, mientras que el
servo controlador 42 controla la operacién de los mecanismos de operacion
accionados eléctricamente.

Todos los controladores de valvulas EICOM 38 y los servo
controladores 42 de las N secciones de la maquina se conectan
individualmente a un bus serial 54, tal como un bus ethernet de la méquina.
El bus 54 se conecta asimismo a un servo controlador de manipulacién de
cristaleria 56 y un servo controlador de entrega de bulbos 58. El servo
controlador de manipulacién de cristaleria 56 se conecta por un bus serial
60 a un controlador de accionamiento del transportador de la méquina 62, a
un controlador de accionamiento del transportador transversal 64, un
controlador de accionamiento del transportador de transferencia radial 66 y
un controlador de accionamiento del cargador del horno 68. El servo
controlador de manipulacién de cristaleria 56 se encuentra cableado
asimismo a un nimero de mecanismos de control de arranque/parada 70, a
un controlador de lubricacién del cargador del horno 72 y a un sensor 74
asociado con el homo 30 (FIG. 1). Anélogamente, el controlador de
entrega de bulbos 58 estd conectado por un bus serial 76 a un controlador
de accionamiento de los tubos de control 78, un controlador de
accionamiento de las agujas 80, un controlador de accionamiento del
cizallador de bulbos 82 y un controlador de accionamiento del distribuidor
de bulbos 84. El controlador de accionamiento del tubo 78 se asocia con el
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mecanismo de tubos de control 14 (FIG. 1), el controlador de
accionamiento de las agujas 80 se asocia con el mecanismo de agujas 16, el
controlador de accionamiento del cizallador 82 se asocia con el cizallador
de bulbos 18, y el controlador de accionamiento del distribuidor de bulbos
84 se asocia con el distribuidor de bulbos 82. En la misma forma, el
controlador de accionamiento del transportador de la méquina 62, el
controlador de accionamiento del transportador transversal 64 y el
controlador de accionamiento de la transferencia radial 66 se asocian con
los transportadores 26 in FIG. 1, y el controlador de accionamiento del
cargador del horno 68 se asocian con el cargador del horno 28. El servo
controlador de entrega de bulbos 58 se encuentra igualmente cableado a un
numero de mecanismos de erranque/parada 86, y a un mecanismo de
lubricacion de las agujas 88 para controlar la lubricacién de las agujas 16.
El controlador de la maquina asociado con cada seccién de la
méquina, incluidos el controlador de las vilvulas EICOM 38 y el servo
controlador 42, el servo controlador de manipulacién de cristaleria 56 y el
servo controlador de entrega de bulbos 58 (dos de los cuales operan para
todas las secciones de la miquina IS) estdn interconectados por el bus 54
para comunicacién entre si para coordinar mutuamente la operacién de los
diferentes mecanismos de operacién asociados. Ademsds, todos los
controladores estdn conectados por el bus 54 a través de un servidor de la
méquina 90 a un bus de mas alto nivel 92, tal como un bus de ethemnet para
toda la planta de vidrio. El bus 92 posibilita la conexién del servidor de la
méquina 90 a una conexién 94 para acoplamiento a la Worldwide Web o
Internet para monitorear la operacién del sistema desde un lugar remoto, y a
un computador de supervisién de moldeado (FSC) 96 asociado con toda la
planta de vidrio. La conexién 94 permite al servidor de la méquina 90
descargar informacién de control y/o cargar datos de la produccién desde/a
un sitio remoto. El FSC 96 puede incluir una instalacion para programar
operaciones y generar informes de gestién, produccién y otros informes.
En este contexto, un contador de botellas calientes 98 se conecta por un bus
serial apropiado 100 para elimentar informacién de producciéon al

10
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computador de supervision de moldeado 96. El FSC 96 se conecta
asimismo por un bus serial 102 a un computador central, sensor de peso de
bulbos (GWC) 104, el cual se conecta por un bus serial 106 a un sensor de
peso de bulbos 108 asociado con cada seccion de la miquina 1-N. El
computador central GWC 104 estd también conectado a un servo
controlador de entrega de bulbos 58 por un bus serial 109 y por un bus
serial 110 a las unidades COM-SOC 48 de las N secciones de control 36.
El servidor de la miquina 90 se conecta asimismo por el bus 54 a un
controlador de lubricacion de la miquina 112 y a una o més estaciones de
interfaz de usuario de red 114.

FIGS. 3A y 3B juntas ilustran un sistema de control
electrénico de una maquina de moldeo de cristaleria modificada 120. Los
numerales de referencia en FIGS. 3A y 3B, que son idénticos a los
empleados en FIGS. 1 y 2, indican componentes correspondientes idénticos
o similares, mientras que componentes modificados se indican por los
sufijos de letras. En el sistema 120 de FIGS. 3A y 3B, hay un controlador
de valvulas de la mdquina 122 (FIG. 3A) acoplado al bus 54 para controlar
el suministro de aire a los mecanismos neumaticos de operacién, los cuales
no estin asociados con ninguna seccion especifica de la miquina. El
controlador 122 se conecta por un bus serial 124 al controlador de vélvulas
COM-SOC 126, dispuesto en cada seccién de control de la miquina 36a.
En cada seccion de control de la méquina 36a, un controlador de la médquina
37a incluye un servo controlador 42 y el controlador de valvulas COM-
SOC 126. El controlador de valvulas COM-SOC 126 se conecta por un bus
serial 127 al servo controlador 42, como se representa en FIG. 2, e un panel
de presentacién COM-SOC 128, para suministrar una visualizacién al
operador de los pardmetros y condiciones de operacion de las secciones, y a
un controlador de molde enfriado por liquido (LCM) 130 para controlar el
enfriamiento de los blancos de cristaleria y los moldes de soplado en la
seccidn asociada de la miquina. El control de enfriamiento de los moldes
con liquido se ilustra, por ejemplo, en la Patente de los Estados Unidos
6,412,308, cuya divulgacién se incorpora aqui por referencia para efectos
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de antecedentes. El controlador de vélvulas de la miquina 122 se encuentra
igualmente conectado por un bus serial 132 a un generador multi-sincrénico
(MSG) 134, a un controlador 136 para el tobogén deflector de los bulbos 20
(FIG. 1) y a un computador concentrador del sistema de deteccién de
botellas (BDS) 138. Una pluralidad de sensores y accionadores del sistema
de deteccién de botellas 340 se conecta asimismo al bus 132 para
suministrar entrada de deteccion de botellas a un computador concentrador
138 y recibir del computador 138 salidas de control de los accionadores. El
MSG 134 sincroniza la operacién de las diferentes secciones de la maquina.

Con referencia ahora a FIG. 3B, otra diferencia entre el
sistema de control electrénico 120 y el sistema de control electrénico 34
(FIG. 2) es que el servo controlador de entrega de bulbos 58 en FIG. 2 se
encuentra ahora dividido en un servo controlador de tubos 78a, un servo
controlador de agujas 80a, un servo controlador del cizallador 82a y un
servo controlador de bulbos 84a. Los controladores 78a-84a se conectan
cada uno individualmente al bus serial 54 para comunicacion separada entre
si y con los otros controladores conectados al bus 54. El servo controlador
de los tubos 78a se conecta a servo accionamientos de tubos 78, los cuales
se ilustran como accionamientos separados en FIG. 3B para controlar los
dos ejes (giratorio y axial) del movimiento del tubo. (Los ejes separados de
movimiento del tubo, la aguja y el bulbo se combinan en FIG. 2 a efectos de
simplicidad). Andlogamente, el servo controlador de las agujas 80a se
conecta a accionamiento separados 80 para cada aguja, tipicamente hasta
cuatro agujas para un llamado sistema de miquina quad o de cuatro bulbos.
El servo controlador del cizallador 82a se conecta al accionamiento del
servo cizallador 82, y el servo controlador de bulbos 84a se conecta a los
accionamientos 84 para cada una de las cucharas de entrega de bulbos. El
servo controlador combinado de manipulacién de cristaleria 56 en FIG. 2 se
divide en FIG. 3B en un servo controlador del transportador de la miquina
62a acoplado al accionamiento del transportador de la méquina 62, y a un
servo controlador de manipulacién de cristaleria 56a acoplado al
accionamiento del transportador transversal 64, al accionamiento del
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transportador de transferencia radial 66 y los tres accionamiento 68 de los
tres ejes del cargador del horno 28 (FIG. 1). De igual manera, el servo
controlador del transportador de la méquinﬁ 62a se conecta a un controlador
de soplado 142 para controlar la operacién del mecanismo de soplado 30
(FIG. 1), selectivamente para retirar cristalerfa del transportador de la
méquina. El servo controlador del tubo 78a se conecta & accionamientos
del tubo 78 por un bus serial de datos 76, el servo controlador de las agujas
80a se conecta a los accionamientos de las agujas 80 por un bus serial 76b,
el servo controlador del cizallador 82a se conecta al accionamiento del
servo cizallador 82 por un bus serial 76c, el servo controlador de bulbos 84a
se conecta a los cuatro accionamientos de servo entrega de bulbos 84 por un
bus serial de datos 76d, el servo controlador de transportador de la méquina
62a se conecta al accionamiento 62 por un bus serial de datos 60a y un
servo controlador de manipulacién de cristaleria 56a se conecta a los
accionamientos 64, 66, 68 por un bus serial de datos 60b.

Los buses de datos 54, 92 en FIGS. 2-3B comprenden
preferiblemente buses de velocidad relativamente alta, tales como buses de
ethernet. Los buses de ethernet pueden conectarse a varios controladores
en una configuracién de concentrador, como se ilustra en los dibujos, o a
través de conmutadores ethernet, segin se desee, para facilitar la
comunicacién. El bus serial de datos 44 en cada seccién de control de la
méaquina 36 6 36a puede comprender un bus de velocidad media, tal como
el denominado bus serial de datos "firewire" (IEEE 1394). El bus 47 en
FIG. 2 es preferiblemente un bus de bits. Los buses 102, 106, 60 y 76 en
FIG. 2 pueden comprender buses seriales de datos de cualquier
configuracién y protocolo apropiados. Los buses 76a, 76b, 76¢, 76d, 60a y
60b en FIG. 3B pueden comprender buses seriales de datos de velocidad
media, tales como buses "firewire". Los buses 124, 127 y 132 en FIG. 3A
pueden comprender buses de velocidad relativamente baja, tales como
buses seriales de datos que emplean la denominada tecnologia CANbus.

FIG. 4 ilustra una importante ventaja de la presente
invencion, como se ilustra en cualquiera de FIG. 2 6 FIGS. 3A-3B. Es
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decir, toda la programacién de control para todos los controladores del %
sistema de moldeo de cristaleria puede ingresarse, descargarse y
monitorearse a través de un sencillo servidor de la médquina 90. El sistema
maneja automiticamente la totalidad de las miltiples versiones de
programa de control de los distintos controladores en el sistema de'moldeo
de envases de vidrio. Esto evita todo el esfuerzo y todos los errores de
actualizar manualmente cada programa de control, y evita la carga de parar
todo el sistema de moldeo cuando sélo unos cuantos de los accionamientos
de control requieren una actualizacion. El sistema maneja ademss la
situaciébn en que actualizaciones de uno de los programas de los
accionamientos de control requiere una actualizacién correspondiente a
otros programas de accionamientos de control. De igual manera, el sistema
evita la situacién en la cual una combinacién tnica no probada de
versiones de programa de dispositivo de control o niveles de revision se
despliega en forma no intencional, creando potencialmente problemas de
interaccion. El sistema reduce asimismo la cantidad de tiempo de parada
de procesos, requerida para cargar y posibilitar nuevas actualizaciones de
programa de control, y simplifica la reversién a programas previos de
control donde sea necesario.

Con referencia a FIG. 4, una estacién de trabajo 150 se ilustra
estando conectado por una red 152 a un archivo 154 de programacién de
control empleada previamente. Un desarrollador de programas de control
puede emplear una programacion asistente de configuracién apropiada para
compilar un conjunto de programas de control, que pueden almacenarse en
un medio adecuado 156, tal como un CD-ROM o DVD, para cargarlos en
un servidor de la maquina 90. Como alternativa, la estacién de trabajo del
operador 150 puede comprender una de las interfaces de usuario de red 114
(FIGS. 2 y 3 A) conectadas al servidor de la méquina 90 por el bus 54, o
puede conectarse al servidor de la miquina 90 a través del bus 92, ya sea
directamente o a través de la Internet. Un programa administrador de
configuracién 158 en el servidor de la mAquina 90 carga la nueva
programacién de control en una memoria 160 de programas de control

14
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disponibles. El administrador de configuracién 158 tiene también acceso a
una memoria 162 de los demsds programas de control desarroliados
previamente. Si la nueva programacién de control es consistente con el
hardware y los controladores conectados al servidor de la miquina 90, el
administrador de configuracién 158 puede cargar la nueva programacién de
control en un archivo 164 de programacién de control activo para descargar
a los controladores apropiados por medio del bus 54. Ademés de proveer
una instalacion central para almacenar, monitorear y descargar toda la
programacion de control, el sistema de la presente invencién tiene la ventaja
de reducir la cantidad de memoria requerida en los diferentes controladores
de unidad lectora. En otras palabras, no es necesario para el servo
controlador 42, el servo controlador de manipulacién de cristaleria 56, el
servo controlador de entrega de bulbos 58, etc., en FIGS. 2-3B disponer de
suficiente memoria para almacenar una biblioteca de programacién de
control, puesto que la programacion de control requerida para la operacién
inmediata puede descargarse fécil y rdpidamente del servidor de la méquina
90. Mis ain, la capacidad o requerimiento de variacion sustancial para el
operador de la programacién de control en los diferentes controladores
pueden reducirse en gran medida. Puede proveerse una interfaz grifica de
usuario para todas las aplicaciones del sistema de la méquina en una
estacién tinica. Existe una completa comunicacién "de arriba a abajo" de la
programacién, los pardmetros e informacién del estado, asi como
informacién de control critica en términos de tiempo. De igual manera, la
invencién ofrece ventajas en la mejor ampliacién de escala y optimizacién
precio/rendimiento, teniendo al mismo tiempo la capacidad de soportar
dispositivos periféricos adicionales, segin se requiera, para desarrollo
posterior.

FIGS. 5 y 6 ilustran dos configuraciones de controladores para
los distintos controladores electrénicos discutidos en conexién con FIGS. 1-
4. FIG. 5 ilustra una configuracion de controladores 170 sin
almacenamiento no volétil en tarjeta, mientras que FIG. 6 ilustra una
configuracién de controladores 172 con almacenamiento no volitil en
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tarjeta. Con referencia a FIG. 5, la configuracién de controladores 170 se
conecta a un computador central 176, tal como un servidor de la méiquina
90 en FIGS. 2-3A, mediante un bus 177. La configuraciéon de
controladores 170 incluye una tarjeta madre de aplicaciones 178 que posee
indicaciones especificas de aplicaciones de lectura SW 180, tal como un
conmutador de paquete en linea dual (DIP switch). Estos indicios
identifican la aplicacion para la cual estd previsto el controlador, tal como
un servo controlador de manipulacién de cristaleria 56 (FIG. 2), por
ejemplo. Un médulo procesador intercambiable 182 se conecta en forma
desmontable a la tarjeta 178, tal como mediante un enchufe 184. El
moédulo procesador 182 incluye programacion pre-almacenada para leer las
indicaciones de identificacién de aplicaciones 180, comunicar tales
indicaciones a un computador central 176 a través de la red 177, y
descargar luego del computador central programacién de control necesaria
para operacion en conexién con mecanismos de operacién especificos, para
los cuales va a usarse la configuracién de los controladores 170. Por
ejemplo, si la configuracién de los controladores 170 se va a utilizar como
un servo controlador de manipulacién de cristaleria 56 en FIG. 2, al
momento de la aplicacién inicial de energia o en cualquier otro momento
apropiado para re-inicializar programacién de control, el computador
central 176 (servidor de la miquina 90 en este ejemplo) puede descargar a
través de la red 177 (bus 54 en este ejemplo) toda la programacién de
control necesaria para operacién del accionamiento del transportador de la
méquina 62, el accionamiento del transportador transversal 64, el
accionamiento de transferencia radial 66 y el accionamiento del cargador
del homo 68. De otro lado, si la configuracién de los controladores 170 en
FIG. 5 estd prevista para uso como un controlador de vélvulas de la
maquina 122 (FIG. 3A), y las indicaciones de identificacion de aplicaciones
180 asi lo indica, entonces el controlador de védlvulas de la méquina 120
obtendria la programacién de control necesaria del servidor de la maquina
90, y descargaria la programacién de control al controlador del tobogén 136
mediante un bus serial de datos 132 (FIG. 3 A). En este caso, el
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computador central de la red 176 en FIG. 5 comprenderia el controlador de
vélvulas de la mdquina 122 en FIG. 3 A, y la red 175 comprenderia el bus
serial 132,

La configuracién de controladores 172 en FIG. 6 es
particularmente Gtil para controladores conectados al controlador de nivel
préximo més alto 176 mediante una conexion de red relativamente lenta
186. La configuracién de los controladores 172 incluye un médulo
procesador 188 instalado en forma desmontable e intercambiable en una
tarjeta madre 190, tal como mediante un enchufe 192. El mddulo
procesador 188 incluye programacién de control especifica de aplicaciones
en un almacenamiento no volatii 194, y programaciéon 196 para
comparacién de la programacién almacenada en la memoria 194 con las
indicaciones especificas de aplicaciones 180 en la tarjeta madre 190. Al
momento de la aplicacién inicial de energia, el software de arranque
independiente de aplicaciones 198 hace que el software de identificacién
del procesador 196 compare la programacion especifica de aplicaciones en
la memoria 194 con las indicaciones de identificacién de aplicaciones 180
en la tarjeta madre para confirmar que el médulo procesador 174 es
apropiado para esa aplicacién especifica. Por ejemplo, si la configuracién
de controladores 172 en FIG. 6 se emplea como un controlador del tobogén
136 en FIG. 3A y el médulo procesador 188 falla, un operador reemplazaré
el médulo procesador defectuoso con un nuevo modulo procesador. No
obstante, puesto que todos los médulos procesadores aparecerian, por lo
general, idénticos, es necesario confirmar que el nuevo médulo procesador
188 contiene la programacién requerida para uso como un controlador del
tobogin. Esto se logra comparando la programacién especifica de
aplicaciones en la memoria 194 con las indicaciones de identificacion de
aplicaciones 180 antes de iniciar la operacién del mecanismo de control del
tobogdn. Si la comparacién es satisfactoria, entonces puede comenzar el
control del tobogin. No obstante, si la comparacién no es satisfactoria, se
avisaria al operador que reemplace el nuevo modulo procesador con un

control apropiado para control del tobogan o, alternativamente, que
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descargue nueva programacién de control del computador central 176 a
través de la red 186 (bus 54, controlador de la miquina 122 y el bus 132 en
FIG. 3A) para configurar el nuevo médulo procesador como uno adecuado
para el control del tobogén.

' Se ha divulgado por consiguiente un sistema para méquina de
moldeo de cristalerfa y, més particularmente, un sistema de control
electrénico para controlar la operacién de mecanismos de moldeo y de
transferencia de cristaleria, que satisface completamente todos los objetivos
y propdsitos expuestos previamente. La invencién se ha discutido en
conjuncién con un nimero de incorporaciones actualmente preferidas de la
misma, y se han discutido asimismo diferentes modificaciones y
variaciones. Otras modificaciones y variaciones se sugerirén ficilmente por
s{ mismas a personas de habilidad ordinaria en el arte. La invencién tiene el
propésito de abarcar todas y las demas modificaciones y variaciones en la
medida que caigan dentro del espiritu y el amplio dmbito de las

reivindicaciones anexas.
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Reivindicaciones
1.

Un sistema para méquina de moldeo de cristaleria (10) que
incluye una mdquina de moldeo de cristaleria (24) que tiene primeros
meca.lnismos de operacién para convertir bulbos de vidrio fundido en
articulos de cristaleria, un sistema de entrega de bulbos (12 a 22) que tiene
segundos mecanismos de operacién para entregar bulbos de vidrio fundido
a dicha méquina de moldeo de cristaleria, un sistema de manipulacién de
cristaleria (26 a 32) que tiene terceros mecanismos de operacién para
recibir y transportar articulos de cristaleria de dicha méquina de moldeo de
cristaleria, y un sistema de control electronico (34 6 120) para controlar y
coordinar la operacion de dichos mecanismos de operacién primeros,
segundos y terceros, que incluye:

un controlador de la méquina (37 6 37a) acoplado a dichos
primeros mecanismos de operacion de dicha méquina de moldeo de
cristaleria para controlar y coordinar la operacién de dichos primeros
mecanismos de operacion para producir articulos de cristaleria,

un controlador de entrega de bulbos (58 6 78a, 80a, 82, 84a)
acoplado a dichos segundos mecanismos de operacion de dicho sistema de
entrega de bulbos para controlar y coordinar la operacion de dichos
segundos mecanismos de operacion para entregar bulbos de vidrio fundido
a dicha miquina de moldeo de cristaleria,

un controlador de manipulacion de cristaleria (56 6 56a, 62a)
acoplado a dichos terceros mecanismos de operacién de dicho sistema de
mahipulacién de cristaleria para controlar y coordinar la operacién de
dichos terceros mecanismos para transportar articulos de cristaleria de
dicha méquina de moldeo de cristaleria, y

un bus serial de datos (54) que interconecta dicho controlador
de la méquina, dicho controlador de entrega de bulbos y dicho controlador
de manipulacién de cristaleria para comunicacién entre si para coordinar
mutuamente la operacién de dichos mecanismos de operacién primeros,
segundos y terceros .
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2.

El sistema expuesto en la reivindicacién 1, en donde dicho
sistema de control electrénico incluye ademsés un servidor de la méquina
(90) acoplado a dicho bus serial de datos para transmitir informacién de
control a dicha méquina, entrega de bulbos y controladores de
manipulacién de cristalerfa, y para monitorear la operacién de dichos

controladores.

3.
El sistema expuesto en la reivindicacion 2, en donde dicho
servidor de la méquina (90) incluye una instalacién para descargar
informacion de control de una fuente externa.

4.

El sistema expuesto en la reivindicacion 3, en donde dicho
servidor de la méquina incluye una instalacién para descargar informacién
de control y cargar datos de produccién a sitios remotos a través de la
World Wide Web (94).

5.

El sistema expuesto en la reivindicacion 2 en donde dicho
servidor de la méquina (90) incluye un administrador de configuracién
(158) que monitorea programas de control en dichos controladores para
garantizar que dichos programas de control sean consistentes entre si.

El sistema expuesto en la reivindicacion 5 en donde dicho
servidor de la méquina (90) incluye una instalacién para recibir
programacién de control nueva o revisada para uno de dichos
controladores, acceder a una biblioteca de programacién de control actual
para otro de dichos controladores, y descargar dicha programacién de
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control nueva o revisada a dicho controlador cuando dicha programacién
nueva o revisada es consistente con dicha programacién actual,

7.

El sistema expuesto en la reivindicacién 1 en donde por lo
menos algunos de dichos mecanismos de operacién primeros, segundos y
terceros incluyen mecanismos neumdticos de operacién operados por
vélvulas (40), sensibles a sefiales de control electrénico, y en donde por lo
menos uno de dichos controladores de miquine, entrega de bulbos y
manipulacién de cristaleria se adapta para suministrar dichas sefiales de
control electrénico a dichas védlvulas.

8.

El sistema expuesto en la reivindicacién 7 en donde dicho
sistema de control electrénico incluye ademds un controlador de vilvulas de
la méquina (122), acoplado a dicho bus serial de datos (54)
independientemente de los otros dichos controladores, para controlar el
suministro de aire a por lo menos algunos de dichos mecanismos

neuméticos de operacion.

9.

El sistema expuesto en la reivindicacion 8 en donde cada uno
de dichos mecanismos neuméticos de operacién incluye un mddulo de
accionamiento de vélvulas asociado (126), y en donde un segundo bus
serial (124) conecta dichos médulos de accionamiento de vélvulas a dicho
controlador de valvulas de la miquina.

10.
El sistema expuesto en la reivindicacion 1 en donde dichos
primeros mecanismos de operacion de dicha méiquina de moldeo de
cristaleria incluyen mecanismos neumsticos de operacion (40) y

mecanismos eléctricos de operacién (46, 48, 50), y
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en donde dicho controlador de la mAquina incluye un
controlador de vélvulas (38 6 126) acoplado a dichos mecanismos
neuméticos de operacién y un servo controlador (42) acoplado a dichos
mecanismos eléctricos de operacidn, estando dicho controlador de véilvulas
y dicho servo controlador acoplados separadamente a dicho bus serial de
datos (54).

11.

El sistema expuesto en la reivindicacién 10 en donde cada uno
de dichos mecanismos eléctricos de operacién (46, 48, 50) incluye un
médulo de accionamiento eléctrico asociado, y en donde dicho controlador
de la méquina (37 6 37a) incluye ademés un segundo bus serial de datos
(44) que conecta dicho servo controlador (42) a dichos médulos de

accionamiento.

12.

El sistema expuesto en la reivindicacién 1 en donde dicha
maquina de moldeo de cristaleria incluye una pluralidad de secciones de la
maquina (24a - 24n), que tiene cada una primeros mecanismos de
operacién, y en donde dicho sistema de control electrénico incluye una
pluralidad de dichos controladores de la maquina (37 6 37a), acoplado cada
uno a un conjunto asociado de primeros mecanismos de operacion y
conectado cada uno a dicho bus de datos (54).

13.

El sistema expuesto en la reivindicacién 1 en donde dichos
primeros mecanismos de operacién incluyen mecanismos eléctricos de-
operacién seleccionados del grupo conformado por mecanismos de
extraccién (46), inversion (48) y barrido (50), dichos segundos
mecanismos de operacién incluyen mecanismos eléctricos de operacién
seleccionados del grupo conformado por mecanismos de tubo de control
(78), agujas (80), cizallador (82) y distribucién de bulbos (84), y en donde
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dichos terceros mecanismos de operacién incluyen mecanismos eléctricos
de operacién seleccionados del grupo conformado por mecanismos de
transportadores de la miquina (62), transportadores transversales (64), de
transferencia radial (66) y cargador del horno (68).

14.

El sistema expuesto en la reivindicacién 1 en donde por lo
menos uno de dichos controladores incluye:

una tarjeta madre de aplicaciones (172) que incluye
indicaciones legibles electrénicamente (180) asociados con el uso de dicha
tarjeta madre en combinacién con un mecanismo de operacién especifica, y

un moédulo procesador (192) montado en forma
intercambiable en dicha tarjeta madre, que incluye programacién de control
especifica de aplicaciones (194) en memoria no volétil para comparacioén
con dichos indicios legibles para determinar si dicho médulo procesador

puede utilizarse para controlar dicho mecanismo de operacion especifica.

15.

El sistema expuesto en la reivindicacién 1 en donde dicho
sistema de control electronico incluye un computador central (176)
acoplado a dicha red y que tiene almacenada en él programacién de control
para al menos uno de dichos controladores, y

en donde por lo menos uno de dichos controladores incluye:

una tarjeta madre de aplicaciones (170 6 172) que incluye
indicaciones electrnicamente legibles (180) asociadas con el uso de dicha
tarjeta madre en combinacion con un mecanismo de operacion especifica, y

un moédulo procesador (184, 192) montado de manera
intercambiable en dicha tarjeta madre, que incluye programacion para leer
dichas indicaciones, que comunica dichas indicaciones a dicho computador
central, y que luego descarga de dicho computador central programacién de
control necesaria para operar dicho mecanismo de operacién especifica.



2db

VIDRIO FUNDIDO | |2
¢
TUBO DE CONTROL - | /4
!
AGUJA(S) lé
3
CIZALLADOR 18
1y 20
TOBOGAN e
]
DISTRIBUDOR |}~ &€
¥ 24
MAQUINA IS
PV I g - 24R
-------- ! 26
TRANSPORTADOR(ES) !
' T Y 30
SOPLADO e
!
CARGADOR ” 28
¢ ]
HORNO %
. v
32
EXTREMOFRIO [

FIG. 1

(2,



@ ey |

LUBRICACION ”2
DELA o
MAGUINA

CONCENTRADOR ETHERNET DE LA MAQUINA




120
14| v || L iz d 90— Wiskaiima §® Fec
. o !
54 @ = % M
@ @ [ B9
< CONMUTADOR ETHERNET DE LA MAQUINA ¢ E

TT ﬂ 1774 52— MPC
A 122

il 2 37 [ —~— JL /
. COM-80C I 24
s i o B B P - 7 T N
CONTROLADOR o v MAQUINA
W° 127 T X iz 104 Cotmac oW f+—
N emacoon [T 46 3 : I e DY
— :P 48 |, SMsen LCM e A sznsonefnm —]
BNVERBION /44 c ,32 L mm.m.,._ - /a5-| SENSORGWC2 fe—
50 } res 138\
ACCIONAMENTO [ ROC /,{/ . —»] CONCENTRA- SENSOR GWC N
1 DE N SECCIONES .
) i
Jea BDS BDS BDS
SENSOR/ SENSOR/ SENSOR/
ACTIVADOR 1 | | ACTIVADOR2 | | AcTvADORM| FI(5 3 A
/40—

A



So- "

gl WY ~ 120 72— s
@ /ﬂ
ETHERNET DE LAMAGUINA
@ - 7a 50a. @ ,82a @ 84a @ €2a
SERVO
TUBO [* AGUJAS F" CEALA- o BuLBos [ mﬂ%‘“ﬁ -
‘,'?-'“m"‘?-‘fV manauel / 56 % 'Amunu 86 ARRANQUE
&6 7651 ? 76— 1PARADA 1PARADA 70
‘ 76d~" .
76ad 70\ )
IPARADA MeNTO{ (¢ Acconn- |, AcciowA- |, | [sopLADO o
ao// s 4 . )
ACCIONA- N £
meno1 [+ \mQ—l a‘\\-%‘_l acoows ||
Mawoi [+ anos [+ : omons: o 2z’ % [
64 MIENTO 1 "—
¢é—| Wemor [
P woms |+
. . C8 — Eros 5
FIG.3B S aczom ..
LA L A4 ENTO 8




154
s 150 ESTACKONTE
. /52 TRABAIO
ARCHIVO DE RED DE né:: ( ASISTENTE
COMPONENTE SW DE =D CONFIGURACION
CONTROL (APLICACION Sw)

ENTORNO DE DESARROLLO

T TENTORNO DE PRODUCCION )

Lo
4
COMPONENTES SW
DE CONTROL i
DISPONIBLES ADMINISTRADOR DE
CONFIGURACION
— (APLICACION SW)

COMPONENTES SW DE
CONTROL ACTIVO (EN
ARCHIVOS Y BASE DE DATOS)

54

< _ 'RED DELA MAQUEA . >
T e T2 T
DISPOSITIVO DISPOSITIVO DISPOSITIVO DISPOSITIVO
DE CONTROL DE CONTROL DE CONTROL DE CONTROL
MOLDEADOR | | MOLDEADOR | | MOLDEADOR | ***| moLDEADOR
nev:nmo DE \nznmo DE v;nmo DE v:‘nmo
uec:lnmuo necA{nsuo
- FIG.4 -



2,

COMPUTADOR CENTRAL
CONECTADO A LA . 176
. f 177
¢ * —>
RED
JT e o4 B0 170
:-----"“{E"“f"-{ i
1] MODULO PROCESADOR || | IDENTIFICACION DE
i (INTERCAMBIABLE) || ‘m _
| o ] APLICACION
(OTROS COMPONENTES .
HW % _APLICACIONES
/
178
FIG.5
ConecTabo A A RED |- 176
ﬁ 16
¢ . >
N
T — O0ULD PROCERADOR : TARIETA DE " 172
l: (INTERCAMBIABLE) | ! APLICACIONES
I ': PROGRAMA SW DE ‘:,/&9 Y it
98111 ARRAN !
=l ey mm.o..J
: ] LECTURA 8W)
: IDENTIFICACION :.
196+ PROCESADOR(DE || IDENTIFICADOR DE
I LECTURA 8W) ] NODO DE
" ! | cOMUNICACIONES (DE
; ! LECTURA SW) - 190
, PROGRAMA !
o411 EeseeciFicose ||
I || APLICACIONEBEN Il | (OTRO HW ESPECIFICO
1 [| MEMORIA NO VOLATIL |f! DE APLICACIONES)
mrmmro T FIG. 6



AS 76400
: PATENT COOPERATION TREATY

) PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 6(b

(PCT Article 36 and Rule 70)
Applicants or agent's flle relerence Ses Notification of T Ittal of International
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OWENS-BROCKWAY GLASS CONTAINER INC.

1.  This intemational preliminary examination report has been prepared by this Iinternational Preliminary Examining
Authorlty and ls transmitied to the applicant according to Article 38.

2. This REPORT consists of a total of 5 sheets, including this cover sheet.

[0 This report is also accompanied by ANNEXES, 1.6. sheets of the descﬂplloﬁ. claims andbr drawings which have
been amended and are the basis for this report andbr sheats contalning rectificaions made befora this Authority
{see Rule 70.18 and Section 807 of the Administrative Insiructions under the PCT).

These annexes consist of a total of shests.

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

| [ Basisof the oplnion

] Priority
Non-establishment of oplnion with regard to novslty, inventive siep and industrial applicabllity

O
O
IV DO Lackof unity of Invention
V [ Reasoned statement under Rule 88.2(a)(ii) with regard to novelty, inventive step or industrial applicability;
chetlons and explanations supporting such statament
VI O Certain documents clied
VIi O Caertain defects In the international application
Vil O Certain observations on the International application
Date of submiasion of the damand Dats of completion of this reporl
03.05.2004 07.12.2004
Name and maliing address of the inlemational Authortzed Officer
prefiminary examining authority: f'-s
Eurcpean Patant Office - P.B. 5818 Patentiaan 2 : \
NL-2280 HV Rlswilk - Pays Bas Marrec, P ‘
Tel. +31 70 340 - 2040 Tx: 31 851 epo nl §
Fax: +31 70 340 - 3016 Telephone No. +31 70 340-3785 il

Form PCTAPEA/408 (Cover Sheet) (January 2004)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCTAJS 0327548

|. Basls of the report

1. With regard to the elements of the international application (Replacement sheets which have been fumished to
the receiving Office in response 1o an invitation under Article 14 are referred to in this raport as "originally filed”
and are not annexed lo this report since they do not conlain amendmenis (Rules 70.16 and 70.17)).

Description, Pages
1-16 as originally filed

Claims, Numbers
1-15 as originally filed

Drawings, Sheets
18-86 as originally filed

2. With regard 10 the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.

These elements were available or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the intemeational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nucieotide andbor amino acid eequence disciosed in the international appiication, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the intemational application in written form.

filed together with the imemational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form,

The statement that the subsequently fumnished written sequence listing does not go beyond the disclosure
in the intemational application as filed has baen fumished.

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

O OOD0OO0OAO0

4. The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:

Form PCTAPEA/408 (January 2004)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

47

Intemational application No. PCTAJS 0327548

5. O This report has been established as if (some of) the amendments had not been mads, since they have
been considered to go bayond the disclosure as filed (Rule 70.2(c)).

' (Any replacement sheet containing suct: amendments must be referred to under item 1 and annexed io this

report.)
6. Additional observations, if necessary:

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabliity;
citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims
No: Claims
Inventive step (IS) Yes: Claims
No: Claims
Industriel applicability (1A) Yes: Claims
No: Claims

2. Citations and explanations

see separate sheet

Form PCTAPEA/408 (January 2004)
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Re ltem V

Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step
or industrial applicability; citations and explanations supporting such statement

Reference is made to the following document :

D1: EP1 184 754 A2

1) The solution proposed in claims 1-4, 7, 12 of the present application cannot be
considered as being novel (Article 33(2) PCT) for the following reasons:

1.1) D1 discloses an architecture to control a simple separate operating system for
forming gobs, an operating system for delevering gobs an a later for handling the
glassware.

In more details, document D1 discloses (the references in parentheses applying to
this document):

A glassware forming machine system (paragraph 0001 and 0006) that includes :
- a glassware forming machine (central section 3, paragraph 0011) having first
operating mechanisms (paragraph 0011} for converting gobs of molten glass into
articles of glassware,

- a gob delivery system (top section 4, paragraph 0010) having second operating
mechanisms (paragraph 0010) for delivering gobs of molten glass to said
glassware forming machine,

- a ware handling system (bottom section 5, paragraph 0012) having third
operating mechanisms for receiving and conveying articles (conveyor belt,
paragraph 0012) of glassware from said glassware forming machine,

- and an electronic control system (10, paragraph 0014) for controlling and
coordinating operation of said first, second and third operating mechanisms,
including:

- a machine controller (intelligent peripheral unit 41a, paragraph 0018) coupled to
said first operating mechanisms of said glassware forming machine for controlling
and coordinating operation of said first operating mechanisms to produce articles
of glassware,

- a gob delivery controller (intelligent peripheral unit 41b, paragraph 0016) coupled
to said second operating mechanisms of said gob delivery system for controlling
and coordinating operation of said second operating mechanisms to deliver gobs
of molten glass to said glassware forming machine,

- a ware handling controller (intelligent peripheral unit 41¢, paragraph 0016)
coupled to said third operating mechanisms of said ware handling system for

Form PCT/Separate Sheet/409 {Sheet 1) (EPO-April 1897)
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controlling and coordinating operation of said third mechanisms to convey articles
of glassware from said glassware forming machine,

and

- a serial data bus (lines 40-41, paragraph 0006, and also field bus architecture,
paragraph 0016) interconnecting (lines 2-11, paragraph 0016) said machine
controller, said gob delivery controller and said ware handling controller for
communication with each other to coordinate with each other operation of said
first, second and third operating mechanisms.

Therefore the solution proposed in claim 1 is not new.

1.2) Dependent claims 2-4, 7, 12 and 13 do not appear to contain any additional

2)

features which, in.combination with the featuras of any claim to which they refer,
meet the requirements of the PCT with respect to novelty, the reasons being as
follows:

Document D1 also discloses the use a machine server, the possibility of down
loading and/or uploading information from an extemal source (70, 72), the
mechanism of the machines being able to be operated by valves (paragraph
0014), a plurality of controllers (plurality of intelligent peripheral unit, column 1,
lines 39).

The solution proposed in dependent claims 5, 6, 8-11 and 13-15 of the present
application cannot be considered as involving an inventive step (Article 33(3) PCT)
for the following reasons.

In claims 5, 6, 8-11 and 13-15, a slight constructional change in the glassware
forming system of claim 1 is defined which comes within the scope of the
customary practice followed by persons skilled in the art, especially as the
advantages thus achieved can readily be foreseen. Consequently, the subject-

matter of claims 5, 6, 8-11 and 13-15 also lacks an inventive step.

Form PCT/Sepamte Sheet/408 (Sheet 2) (EPO-Aprll 1887)
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A

A

No. de Expediente del
Solicitante o Apoderado

de axamen preliminar Intemacional (Formularip

OWENS-BROCKWAY GLASS CONTAINER INC.

17964PCT PCT/PEA/416)

No. Solicitud Internacional Fecha Intemacional de Presentacién Fecha de Prioridad (dia/mes/afio)
(dla/mes/afo)

PCT/US 03/27548 03.09.2003 03.09.2002

Clasificecién Intemacional de Patents (IPC) o Clasificacion Necional e IPC

C03B8/41

Solictant

onvia al soficitante sagin Articulo 38.

Esine anaxcs comprendan an tolal de holas.

1.  Esis informs de exaanen preliminer intemacionad fus elaborado por ia Oficina Encargada del Examen Preliminer Intemacional y ss

2  Eun INFORME comprende untolnide 8 hojas, Inclusive esta portada

D Ademis se adjuntan ANEXOS al informe; en ests caso se truta de hojas con descripciones, relvindicaciones y/o dibujos,
que se modificaron y que sirven de base para esis informe, y/o hojes con comreccionas efectusdas por ssta oficine (Wiase
Regia 70.16 y Seccién 807 de iss Instrucciones bajo el PCT).

3.  Esta informe contiene datos con reapecio a los sigulentes puntos:

I [X] Base del informe
] D Prioridad
m D Sn slaboracién de un dictamen sobre novedad, activided iventiva y posbiikiad ds aplicacidn indusdrial
v D Falin de unidad de la invencién
v g Comprobacin justificada segin Ragla 68.2(a){T) con respacto & la novedad, ka activiiad inventiva y la poshbliidad de
splicacién indusirial: documantos y explicacionss sustentando esta comprobacian
| D Cisrins documantos enumandos
i D Clarias daficiancias dal regisiro inamacions|
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03.05.2004 07.12.2004
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Tel.: +31 70 340 — 2040 Tx.:31 851 eponl ] i
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Teléfono No.: +31 70 340-3783
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INFORME DE EXAMEN PRELIMINAR

INTERNACIONAL Solicitud Intemacional No. PCT/US 03/27548

{. Basedel informe

1. Con respecio a los elementos de la soliciiud internacional (hojas intercambiables que se han
suminisirado a la oficina recepiore en respuesta & una invitecion bajo Articulo 14 se tienen en este
informe por ‘presentadas onginaiments” y no se ansxan a este informe puesto que no contienen
cormecciones (Reglas 70.18 y 70.17)):

Descripcién, pdginas
1-18 varsion original

Reivindicaciones, No.
1-15 version original

Dibujos, Hojas
1/8-8/8 version original

2. En lo concemients al idioma: Todos los elementos indicados més amriba estuvieron a disposicion de
la oficina o le fuaron enviados en el idioma en el cual se radicd la solicitud intemacional, salvo
indicacién en contrario consignada bajo este punto.

Estos slementos estuvieron a disposicion de esta oficina o le fueron enviados en el Idioma siguiente:
en este caso se trata de:

O ;lai:!i?:)la de la traduccion enviada para efectoe de la bisqueda intemacional (segin la regia
.1 (b)).
[[] el idioma de publicacion de la solicitud Intemnacional (segan la regla 48.3 (b)).
(] el idioma de la traduccién enviada para los efectos del axamen preliminar Intemacionatl (segdn
la regla 55.2 y/o 55.3).

3. En lo que concieme a la secuencia de nucledtidos y/o aminoécidos, divulgada en la soliciud
intamacional, el examen preliminar internacional se llevd a cabo sobre la base del listado de
secuencias:

contenido en ia solicitud intemacional, por escrito.

presentado con la solicitud Interacional, en formato de lectura por computador.
remitido posteriormente a la oficina, por escrito.

remitido posteriormente a la oficina, en formato de lectura por computador.

88 ha rendido la declaracién, segdn la cual el listado de secuencias por escrito y suministrado
posteriormente no va més allé de ia divuigacion hecha en Ia solicitud en el momento en que se
radico.

sa ha rendido la declaracién, segdn la cual las informaciones regisiradas en formato de lectura
por computador corresponden al listado de secuencias, presentados por escrito.

O [O0oooo

4, Las modificacionas han acarreado la anulacion;

[] de la descripcion, péginas:
[] de las reivindicaciones, Nos.:
[0 de los dibujos, hojas:

Formulario PCTAPEA/409 (Enero 2004)
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INTERNACIONAL Solicitud Intemacional No. PCT/US 03727548 Ep

5. [ El presents informe se prepard sin tener en cuenta (algunas de) las modificaciones, ya que
éstas, por las razones aducidas, en concepio de la oficina van mas alld del contenido de
divuigacion en {a version presantada originaimente (Regla 70.2 (c))

(Hojas intercambiables que incluyan modificaciones de esta Indole deben indicarse en ef punlo
1 y anexarse al presente informe.)

8. Observaciones adicionales, si son necesarias:

V. Declaracién motivada bajo Articulo 38(2) en cuanto a la novedad, ia actividad Inventiva y la
posiblliidad de aplicacién Industrial; documentos y aexplicaciones que sustentan esta
declaracién

1. DECLARACION

Novedad (N) Si: Reivindicaclones 5,8,8-11,13,15
No: Relvindicaciones 14,7,12

Actividad Inventiva (IS) Sl Rebkvindicaciones
No: Reivindicaciones 1-15

Posibilidad de Aplicacién Industrial (1A) SI: Reivindicaciones 1-15
No: Relvindicaciones

2. Documentos y explicaciones
Véasa hoja separada

Formulario PCTAPEAMOS (Enero 2004)



INFORME DE EXAMEN PRELIMINAR
INTERNACIONAL - HOJA SEPARADA Solicltud Intemacional No. PCT/US 03/27548 w

Re [tem V

Declaracién motivada bajo Regla 66.2(a){ll) en cuanto a la novedad, la actividad
inventiva y la posibilidad de aplicacién industrial; cltas y explicaclones que
sustentan eata declaracién

Se hace referencia al siguiente documento:
D1: EP1 184 754 A2

1) La solucidn propuesta en las reivindicaciones 1-4, 7, 12 de la presente solicitud
no pueden considerarse novedosas (Articulo 33(2) PCT) por las siguientes
razones:

1.1) D1 divuiga una arquitectura para controlar un sencillo sistema separado de
operacion para formar bulbos, un sistema de operacidon para entregar los
buibos y uno posterior para manipular la cristaleria.

Entrando en mas detalles, el documento D1 divulga (las referencias entre
paréntesis se aplican a este documento):

Un sistema para una méquina de moldeo de cristaleria (pardgrafo 0001 y
0008) que incluye:

- una méaquina de moldeo de cristaleria (seccién central 3, pardgrafo 0011) que
cuenta con primeros mecanismos de operacién (paragrafo 0011) para convertir
los bulbos de vidrio fundido en articulos de cristaler(a,

- un sistema de entrega de bulbos (seccién superior 4, paragrafo 0010) que
cuenta con segundos mecanismos de operacidon (parégrafo 0010) para
entregar bulbos de vidrio fundido a dicha una méquina de moldeo de vidrio,

- un sistema de manipulacién de producto (seccién inferior 5, parégrafo 0012)
que cuenta con terceros mecanismos de operacion para recibir y transportar
articulos (cinta transportadoma pardgrafo 0012) de cristaleria provenientes de
dicha méquina de moldeo de cristaleria,

-y un sistema de control electrénico (10, paridgrafo 0014) para controlar y
coordinar la operacién de dichos mecanismos de operacién primeros,
segundos y terceros, que incluye:

- un controlador de la méquina (unidad periférica inteligente 41a, paragrafo
0018) acoplado a dichos primeros mecanismos de operacién de dicha
maquina de moldeo de cristalerla para controlar y coordinar la operacién de
dichos primeros mecaniamos de operacion para producir articulos de
cristaleria,

- un controlador de entrega de bulbos (unidad periférica inteligente 41 b,
paragrafo 0016) acoplado a dichos segundos mecanismos de operaciéon de
dicho sistema de entrega de bulbos para controlar y coordinar la operacioén de
dichos segundos mecanismos de operaciéon para entregar bulbos de vidrio
fundido a dicha méquina de moldeo de cristaleria,

~ un controlador de manipulacién de producio (unidad periférica independiente
41c¢, paragrafo 0018) acoplado a dichos terceros mecanismos de operacidn de
dicho sistema de manipulacién de producto para

Formulario PCT/Hoja Separada/408 (Hoja 1) (EPO-Abril 1897)
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Solicitud intemacional No. PCT/US 03/27548

1.2)

2)

controlar y coordinar la operacion de dichos terceros mecanismos para
transportar articulos de cristaleria provenientes de dicha miquina de moldeo
de cristaleria, y

— un bus serial de datos (renglones 40-41, paridgrafo 0008, y ademés
arquitectura de bus de campo, paragrafo 0018) que interconecta (renglones 2-
11, pardgrafo 0016) dicho controlador de la méquina, dicho controlador de
entrega de bulbos y dicho controlador de manipulacion de producto para
comunicacién entre si para coordinar mutuamente la operacién de dichos
mecanismos de operacién primeros, segundos y terceros.

Por consiguiente, la solucion propuesta en la reivindicaciéon 1 no es novedosa.

Las reivindicaciones dependientes 2-4, 7, 12 y 13 no parecen contener
caracteristicas adicionales de ningin tipo que, en combinacién con las
caracteristicas de cualquier reivindicacién a la cual se refieran, satisfagan los
requerimientos del PCT con respecto a la novedad, siendo las razones las
siguientes:

Documento D1 divulga iguaimente el uso de un servidor de la maquina, la
posibilidad de descargar y/o cargar informacién proveniente de una fuente
externa (70, 72), estando el mecanismo de las maquinas en capacidad de ser
operados por valvulas (paragrafo 0014), una pluralidad de controladores
(pluralidad de unidades periféricas inteligentes, columna 1, renglones 39).

No puede considerarse que la solucidn propuesta en las reivindicaciones
dependientes 5, 8, 8-11 y 13-15 de la presente solicitud involucre una actividad
inventiva (Articulo 33(3) PCT) por las siguientes razones:

En las reivindicaciones 5, 6, 8-11 y 13-15, se define un leve cambio de
construccidn en el sistema modelador de cristalerfa de la reivindicacién 1, el
cual esta implicito en el &mbito de la préactica habitual seguida por las personas
expertas en el arte, especialments porque las ventajas asl obtenidas pueden
preverse faciimente. En consecuencia, el asunto de las reivindicaciones 5, 6,
8-11 y 13-15 carece asimismo de actividad inventiva.

Formulario PCT/Hola Separada/408 (Hola 2) (EPO-Abril 1897)
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1. This written opinion ig the firmt drawn up by this Internations! Preliminary Examining Autharity.
2. This opinion contains indications relating Lo the following items
1 [X] Busis of the opinion
n [] Priarity
m I:l Non-establishment of vpinion with regard Lo novelty, inventive step end indumrial applicability

v [] Lack of unity of invention
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VIl [] Certain defects in the international application
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3. The upplicant is hereby invited to reply to this opinion.
When? See the time limit indicated sbove. The applicant may, before the expiratian of that time limit, request this Authority
to grant an extensian, see Rule 66.2(d).
How? By submitting a written reply, accompanied, where sppropriate, by smendments, according to Rule 663,
For the form and the langusge of the amendments, see Rules 656.8 and 66.9.

Abvo For mn additional opportunity to submit amendments, see Rule 66.4.
For the examiner ‘s obligation to congider amendments andjor arguments, see Rule 66.451s.
For sn informal communicalion with the examiner, zee Rule 66.6.

H no reply is filed, the international preliminary examination report will be establisied an the basis of this opinion.

4. The final date by which the inlernational preliminary o8 Potan
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WRITTEN OPINION International application No. PCT/US03/2754

l Basis of the opinion

1.  The basis of this written opinion is the application as originally filed.

V. Reasoned sialement under Rule 66.2(a)(ii) with regard to novelty, Inventive step or
Industrial applicability

1. In light of the documents cited in the international search repon, it is considered that the
invention as defined in at least some of the claims does not appear to meet the
criteria mentioned in Article 33(1) PCT, i.e. does not appear to be novel and/or to involve
an inventiva step (see international search repori, in particular the documents cited X
and/or Y and corresponding claims references).

2. |f amendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments in the documents of the application as
originally filed (Article 34 (2) (b) PCT) ctherwise these amendments may not be taken into
consideration for the establishment of the international preliminary examination report.
The atiention of the applicant is drawn to the fact that if the application contains
an unnecessary plurality of independent claims, no examination of any of the claims will be
carried out.

NB: Should the applicant decide to request detailed substantive examination, then an
international preliminary examination report will normally be established directly.
Exceptionally the examiner may draw up a second writien opinion, should this be explicitly
requested.

Form PCT/408AE1 (EPO-03-2002) P20722
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NCEPT ESCRIT No. de Salicitud Intemacional PCT/US 03/27548

1.

Base del Informe

La base de este informe de examen preliminar la constituye la solicitud tal como se
radicé originalmente.

Declaracién motivada bajo Regla 66.2(a)(il) en cuanto a la novedad, la actividad
inventiva y la posibllidad de aplicacién Industrial

A la luz de los documentos citados en el informe de blsqueda intemacional, se
considera que la invencién como se define en por lo menos algunas de las
reivindicaciones, que han sido objeto de un infoorme de bisqueda intermacional, no
parece satisfacer los criterios mencionados en Articulo 33(1) PCT, es decir, no parece
ser novedosa y/o implicar una actividad inventiva (véase informe de blsqueda
intemacional, en particular ios documentos citados X y/o Y y referencias de
reivindicaciones comespondientes).

Si se presentan comacciones, el solicitante debe cumplir los requerimientos de la Regla
66.8 PCT e indicar la base de las comecciones en los documentos de la solicitud tal
como se radicaron originaimente (Articulo 34 (2) (b) PCT); de lo contrario, estas
correcciones pueden no tomarse en cuenta para el establecimiento del informe de
examen preliminar intemacional. Se llama la atencién del solicitante al hecho que si la
solicitud contiene una pluralidad innecesaria de reivindicaciones independientes, no se
llevard a cabo examen de ninguna de las reivindicaciones.

Si el solicitante decide pedir un examen considerable detallado, entonces, por lo
general, se establecerd nommalmente un informe de examen preliminar intemacional en
forma directa. De manera excepcional el examinador redactard un segundo concepto
por escrito, si éste se solicita explicitaments.

Formulario PCTMO08AE1 (EPO-03-2002) P20722
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PATENT COOPERATION TREATY
International Application No.: PCT/US03/27548

Applicant: Owens-Brockway Glass Container Inc.
Intemational Filing Date: 03 September 2003
In Response to: Written Opinion Mailed 06 July 2004

RESPONSE TO WRITTEN OPINI

European Patent Office
P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk - Netherlands
Sir:

This is in response to the Written Opinion mailed 06 July 2004. The period
for respons'-e was set at one month, this rebly therefore being due on 06 August 2004.

The “reasoned statement” set forth in the Written Opinion states that “at I;aast
some of the claims® do not “appear to be novel and/or involve an inventive step® in light
of the documents cited in the International Search Report, “in particular the documents
cited X and /or Y." This “reasoned statement® appears to be in the nature of a form
paragraph that could be applied equally as well to any international application, particularly
inasmuch as there were no category Y documents cited in the International Search Report

on the present application.
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Tumning to the documents cited in the Intemational Search Report, EP ;

1184754 discloses a glass machine control system that includes a multi-tier or layered

network arrangement. Central units 50-52 are connected to each other by a first network

54, and to associated peripheral units 60-62 by second networks 56-58. Central units 50-

52 also are connected by a network 71 to ‘'a main monitor 70, and through a separate
communication system to a remote technical assistance station 72. It is noted that the
central units 50-52 are dedicated to specific types of driven elements, with drive system
central unit 50 being dedicated to controlling peripheral units operated by motors 64, timing
system central unit 51 being dedicated to pneumatically driven peripheral units 85, and
utility system central unit 52 being dedicated to peripheral sensors 66.

US 5609663 discloses a glass manufacturing system in which computers are
interconnected by networks.

DE 10139809 discloses a control system for controlling operation of the glass
feeder portion of a glassware manufacturing system. |

JP 08337425 relatestoa glassware manufacturing system in which individﬁal
sections of a glassware forming machine are controlled by associated section computers
3S1-3Sn. The auxiliary computer 4 monitors .oondﬂlons at the several sections,

presumably through associated sensors. The computers are interconnected by a bus B,

. which is also connected through a junction computer 6 to a personal computer 5.

EP 1122218 discloses a star network communication hub arrangement for

interconnecting electronic devices of a glassware forming machine system.



None of the documents cited in the Search Report disclose or suggest a

glassware forming machine systém that includes a machine controller coupled to first

operating mechanisms of the glassware forming machine for converting gobs of molten
| glass into articles of glassware, a gob delivery controller coupled to second operatiné
mechanisms of a gob delivery systerﬁ for delivering gobs of molten glass to the glassware
forming machine, a ware handling controller coupled to third c.iperating mechanisms of a
ware handling system for receiving and conveying articles of glassware from the glassware
forming machine, and a serial data bus interconnecting the machine controlier, the gob
delivery controller and the ware handling controller for communication with each other to
coordinate with each other operation of the first, second and third operating mechanisms,
all as recited in application independent claim 1. Independent claim 1 and associated
dependeht dairl;s 2-15 therefore are allowable over the materials cited in the Intemational

Search Report.
It is therefore believed and respectfully submitted that all claims 1-15 meet

the novelty, inventive step and industrial applicability requirements of the PCT.

Respectfully Submitted,

REISING, ETHINGTON, BARNES,
KISSELLE, P.C.

Robert C. Collins

Reg. No. 27,430
Phone: (248) 689-3500

RCC/dc Fax: (248) 688-4071
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OFICINA EUROPEA DE PATENTES
TRATADO DE COOPERACION EN MATERIA DE PATENTES

Solicitud Internacional No.: PCT/US03/27548
Solicitante: Owens-Brockway Glass Container Inc.
Fecha de Presentacion Intemacional: 03 de septiembre de 2003

En respuesta: Concepto escrito enviado por correo el
08 de julio de 2004

PUESTA AL CONCE! ESCRITO

Oficina Europea de Patentes
P.B. 5818 Patentlaan2
NL-2280 HV Rijswijk — Holanda

Sefor:

El presenie es en respuesta al Concepto Escrito enviado por
commeo el 08 de julio de 2004. EIl plazo de respuesta se fij6 en un mes,
venciéndose por lo tanto esta respuesta el 08 de agosto de 2004.

La “declaracién motivada" expuesta en el Concepto Escrito
establece que "por lo menos algunas de las reivindicaciones” no "parecen ser
novedosas y/o involucrar una actividad inventiva" a la luz de los documentos
citados en el Informe de Blsqueda Intemacional, "en particular los

_documentos citados X y/o Y." Esta "declaracién motivada™ parece ser de la

naturaleza de un paragrafo de un formulario. que podria aplicarse igualmente a
cualquier solicitud internacional, particularmente en la medida en que en el
Informe de Blsqueda Internacional no se citaban documentos de categoria Y con
respecto a la presente solicitud.

Volviendo a los documentos citados en el Informe de Blasqueda
Intemacional, EP 1184754 divuilga un sistema de control para méaquina de
vidrio que incluye una disposicién de red multi-tramo o multicapa. Las
unidades centrales 50-52 se conectan entre sl por una primera red 54, y a
unidades periféricas asociadas 60-82 por segundas redes 56-58. Las unidades
centrales 50-52 se conectan asimismo por una red 71 a un monitor principal 70,
y a través de un sistema de comunicacién separado a una estaciébn de
asistencia técnica remota 72. Se anota que las unidades centrales 50-52 estdn
dedicadas a tipos especificos de elementos accionados, dedicAndose la unidad



central del sistema de accionamiento 50 a controlar unidades periféricas
operadas por motores 64, dedicéndose la unidad ceniral del sistema temporizador
51 a unidades periféricas accionadas neumaticamente 85, y dedicdndose la
unidad central del sistema utilitario 52 a sensores periféricos 66.

US 5609663 divuiga un sistema de manufactura de vidrio en el cual
los computadores estén interconectados por redes.

DE 10139809 divuiga un sistema de control para controlar la
operacion de la porcién del alimentador de vidrio de un sistema de manufactura de
cristaleria.

JP 08337425 se refiere a un sistema de manufactura de cristaleria
en el cual secciones indiviluales de una méquina para molkdeo de crietaleria se
controlan por computadores de seccidn asociados 351-3Sn. El computador
auxiliar 4 monitorea las condiciones en las diferentes secciones,
presumiblemente a través de sensores asociados. Los computadores estdn
interconectados por un bus B, el cual se conecta iguaimente a través de un
computador de empaime 6 a un computador personal 5.

EP 1122218 divuiga una disposicion de concentrador de
comunicacion de red en estrella para interconectar dispositivos electrénicos de
un sistema de maquina para mokieo de cristaleria.

Ninguno de los documentos citados en el Informe de Busqueda
divulga o sugiere un sistema de maquina para moideo de cristaleria que
incluya un controlador de méquina acoplado a primeros mecanismos de
operacion de la méquina para moldeo de cristaleria para convertir bulbos de
vidrio fundido en articulos de cristaleria, un controlador de entrega de bulbos
acoplado a segundos mecanismos de operacién de un sistema de entrega de
bulbos para entregar bulbos de vidrio fundido a la maquina para moldeo de
cristalerfa, un controlador de manipulacién de producto acoplado a terceros
mecanismos de operacién de un sistema de manipulacién de producto para
recibir y transportar articulos de cristaleria de la méquina para moldeo de
cristalerfa, y un bus serial de datos que interconecta el controlador de la
maquina, el controlador de entrega de bulbos y el controlador de manipulacién
de producto para comunicacién entre sl para coordinar mutuamente la
operacién de los mecanismos de operacién primeros, segundos y terceros,
todos como se enumera en la reivindicacién independiente 1 de la solicitud. Por
lo tanto, la reivindicacién independiente 1 y las reivindicaciones dependientes
asociadas 2-15 son admisibles con respecto a los materiales citados en el
Informe de Blisqueda Intemacional. '
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En consecuencia, se considera y se expone respetucsamente
que todas las reivindicaciones 1-15 satisfacen los requerimientos de novedad,
actividad inventiva y posibilidad de aplicacion industrial del PCT.

Respetuosamente,

REISING, ETHINGTON, BARNES,
KISSELLE, P.C.

“Pef

obett C. Collins
Reg. No. 27,430
Teléfono: (248) 689-3500
RCCidc Fax: (248) 689-4071
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ll. 2
P RNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT Ok pe
Owens-lllinoid, Inc -
BRUSS, H.G. NOTIFICATION OF RECEIPT
Owens-Lllinois, Inc MAY 28 200 OF DEMAND BY COMPETENT INTERNATIONAL
One SeaGate, 25-LDP PRELIMINARY EXAMINING AUTHORITY
Toledo, OH 43666
ETATS-UNIS D'AMERIQUE 'NTELLECTU L (Pird:*ln:u?l’uﬂe%::uglg?gﬁon 601(x))
PROPERTY SE |0Uy fax in advance
. Date of mail
Fax: + 1 410 247 B555 Duieof millng o 05-2004
Applicant’s or agent’s file reference IMPORTANT NOTIFICATION
17964PCT
International application Neo. International filing date (day/monrh/ysar) Pricrity date (day/monthjyear)
PCT/US03/27548 03/09/2003 0370972002
Applicant

OWENS-BROCKWAY GLASS CONTAINER INC.

1, The apphﬂnt is hereby notified that this [nternational Prehmmlry Examining Authority considers the I'ollom date as the
date of receipt of the demand for international preliminary examination of the international application:

03/05/2004

2. ‘This date of receipt ic

m the actual date of receipt of the demand by this Authority (Rule 61.1(b)).
[[] the actual date of receipt of the demand on behalf of this Autharity (Rule 59.3(c)).

the date on which this Authority has, in regponse 1o the invitation 1o correct defects in the demand
(Form PCT/IPEA/404), received the required corrections.

3 m ATTENTION: That date of receipt is after the expiration of 19 months from the priority date, Consequently, in respect
d‘nmeOﬂ'ln.lluﬁmmddoelnnlhlveuneﬂmof wgﬂ:muymmtbenmﬂphuunﬂlnmmﬂul‘rom
ority date (or later in some Offices) (Article 39(1) the nets for entry into the nationsl phase must therefore be
ormad within 20 months fram the priority date (or lawr in some Offices). However, in respect of some other Offices,
the time limit of 30 months (or later) may nevertheless apply. See the Annex to Form PCT/1B/301 and, for details about the

l.ppl:ﬂhl: tme limits, Office by Office, see the PCT Applicanr's Guids, Volume II, National Chapters and the WIPO
Internet site.

K] {U’-pplmbb} This notification confirme the information given by telephone, faczimile transmission or in perscn
19/05/04, by fax

4.  Only where paragraph 3 applies, a copy of this notification has been sent o the International Bureaw

l‘\.l Pllﬂnr‘
Name and mailing address of the IPEA/ Authorized ofTicer w )
““wN\ European Patent Office, P.B. 5818 Patentlaan 2 -2
NL-2280 HV Rijswijk - Netherlands SMITS A M 3
TeL: (+31-70) 340-2040 ) K.
Fax: (+31-70) 340-3016 Tel. (+31-70) 340-3596 X S

Form PCT/IPEA/402 (April 2002; reprint January 2004) 1970572004 "’Ua,,.. no* ®
83l
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MEMORANDUM OF RESPONSE

TO: Ms. Joyce Murphy
DATE: February 2, 2005
FROM: Robert C. Collins

RE: OI Docket 17964 PCT (1100)
Application: PCT/US03/27548

This memorandum is in response to the Interational Preliminary Examination
Report dated December 7, 2004 and enclosed with your fax of January 28, 2005. 1
recommend that a copy of this Memorandum be forwarded to each associate when instructing
the associate to enter the national phase so that the associate will be able to file a response
to the Intemational Preliminary Examination Report if appropriate.

The examiner in the Report suggests that all application cleims are either
anticipated by or obvious in view of EP 1184754. This document discloses & glass machine
control system that includes a multi-ticr or layered network arrangement. As shown in FIG.
1, the forming system includes a glassware forming machine 2 having sections 3 and
operating mechanizms in each section for converting gobs of molten glass into erticles of
glassware. The system also includes a gob delivery system 4 having operating mechanisms
for delivering gobs of molten glass to the glassware forming machine 2, and a ware handling
system 5 with operating mechanisms for receiving and conveying the articles of glassware.
However, the key distinction between the present invention on the one hand and the
disclosure of the EP reference of the other lies in the way in which the operating mechanisms
are controlled.

FIG. 2 of the EP reference shows the basic block diagram of the contro] system
of that reference, and FIG. 3 is a more detailed diagram of the system illustrated in FIG. 2
(column 3, lines 21-26). It will be noted in both FIGS. 2 and 3 that the operating
mechanisms are pot divided by sections of the system - e.g., the glassware forming machine
section, the gob delivering section and the ware handling section - but rather are divided by
the type of actuators involved (columm 3, lines 22-26). For example, the peripheral unit 41a
in FIG. 2 is connected strictly to actuators 43a such as a solenoid valve for controlling a
machine section (colummn 3, lines 12-13). In the same way, periphery unit 41b in FIG. 2 is
cannected strictly to motors, of which one example is a motor for controlling the gob
distributer 19 in FIG. 1 (column 3, lines 14-17). The peripheral unit 41¢ in FIG. 2 is
connected strictly to sensors 43¢, of which one stated example is a load cell for measuring
the weight of an article of glassware (column 3, lines 17-20).



Ms. Joyce Murphy

February 2, 2005
Page 2

FIG. 3 of the EP reference is stated to be an expansion of FIG. 2. FIG. 3
presupposes dividing machine 2 into three separate machine systems: a drive system for
controlling the electric motors of machine 2; a timing system for controlling pneumatic
article molding movements; and a utility system for accessory checks (column 3, lines 22-
26). InFIG, 3, there is a central unit SO that operates through peripheral units 60 to control
motors 64, of which the stated examples are the feeder and rotary tube motor, the distributer
and scissor assembly motor, both of which would be in the gob delivery system, the conveyar
motor which would be in the ware hendling system, and distributor motors, electric-punch
motors, scissor servo motors, pusher motors, inverter unit servo motors and take-out server
motors, all of which would be in the glassware forming machine (column 3, lines 44-56).
Likewise, in FIG. 3, the iming unit 51 and the peripheral unit 61 opcrate pneumatic articles
65, of which the stated examples are solenoid valves for opersting pneumatic motors, section
controlled push buttons, machine controlled push buttons and generic customer inputs and
outputs (column 4 lines 4-7). The utility unit 52 and the utility peripheral units 62 are
connected strictly to sensory that provide inputs indicative of operation, of which examples
arc lasers for checking the position and size of the articles of glassware, load cells for
weighing the articles and a device for controlling the height and position of the rotary tube
as a function of the weight of the articles (column 4, lines 13-17).

In summary, the control system of the cited EP reference is divided ns a
function of the types of actuators (e.g., electric or pneumatic) being actuated and the sensors
being monitored. The reference does not disclose or suggest provision of a machine
controller for operating the mechenisms of the glassware forming machine, a gob delivery
controller for controlling and coordinating operation of the operating mechanisms of the gob
delivery system, and a ware handling controller for controlling and coordinating operstion
of the glassware conveyor. The advantage of such a system, as claimed in the present
application, is that the system is modular and can readily be expanded, contracted and/or
modified as conditions require. In a given machine section, for example, all of the motors,
valves, actuators and sensors are connected to one controller (see FIG. 2 or FIG. 3A), and not
separate controller as in the EP reference. The same is true for the ware handling and gob
distributor systems (see FIGS. 2A and 3B).

Thus, the invention of claim 1 is neither anticipated by nor obvious in view
of the EP reference.



MEMORANDO DE RESPUESTA
PARA: Ms. Joyce Murphy
FECHA:  Febrero 2 de 2005
DE: Robert C. Collins

REF.: Listado de Casos OI 17964 PCT (1100)
Solicitud: PCT/US03/27548

Este memorando es en respuesta al Informe de Examen Preliminar
Internacional, de fecha diciembre 7 de 2004 e incluido con su fax de enero 28 de
2005. Recomendé que una copia de este Memorando se enviara a cada asociado
cuando se impartieran instrucciones al asociado para ingresar a la fase nacional, de
modo que el asociado esté en capacidad de presentar una respuesta al Informe de
Examen Preliminar Internacional, si se considera pertinente.

El examinador sugiere en el Informe que todas las reivindicaciones de la
solicitud se anticipan por o son obvias a la luz de EP 1184754. Este documento
divulga un sistema de control para una miquina de vidrio que incluye una disposicién
de red multi-tramo o multicapa. Como se representa en FIG. 1, el sistema de moldeo
incluye una méquina para moldeo de cristaleria 2 que tiene secciones 3 y mecanismos
de operacion en cada seccion para convertir bulbos de vidrio fundido en articulos de
cristaleria. El sistema incluye asimismo un sistema de entrega de bulbos 4 que tiene
mecanismos de operacion para entregar bulbos de vidrio fundido a la méiquina para
moldeo de cristaleria 2, y un sistema de manipulacién de producto 5 con mecanismos
de operacién para recibir y transportar los articulos de cristaleria. Sin embargo, la
distincién clave entre la presente invencién, de una parte, y la divulgaciéon de la
referencia EP, por el otro, radica en la forma en que se controlan los mecanismos de

operacion.

FIG. 2 de la referencia EP muestra el diagrama basico en bloques del
sistema de control de esa referencia, y FIG. 3 es un diagrama més detallado del
sistemna ilustrado en FIG. 2 (columna 3, renglones 21-26). Se observard en ambas
FIGS. 2 y 3 que los mecanismos de operacion no estdn divididos por secciones del
sistema - verbigracia, la seccién de la maquina para moldeo de cristaleria, la seccién
de entrega de los bulbos y la seccién de manipulacién de producto — sino més bien
por el tipo de accionadores involucrados (columna 3, renglones 22-26). Por ejemplo,
la unidad periférica 41a en FIG. 2 se conecta estrictamente a los accionadores 43a tal
como una vilvula solenoide para controlar una seccién de la méquina (columna 3,
renglones 12-13). De la misma forma, la unidad periférica 41b en FIG. 2 se conecta
estrictamente a motores, de los cuales un ejemplo es un motor para controlar el
distribuidor de bulbos 19 en FIG. 1 (columna 3, renglones 14-17). La unidad
periférica 41c en FIG. 2 se conecta estrictamente a los sensores 43¢, de los cuales un
ejemplo indicado es una celda de carga para medir el peso de un articulo de cristaleria
(columna 3, renglones 17-20).



Ms. Joyce Murphy
Febrero 2 de 2005
Pégina 2

Se indica que FIG. 3 de la referencia EP es una ampliacién de FIG. 2.
FIG. 3 presupone dividir la maquina 2 en tres sistemas separados de la méquina: un
sistema de accionamiento para controlar los motores eléctricos de la miquina 2; un
sistema temporizador para controlar los movimientos neumiticos de moldeo del
articulo; y un sistema utilitario para controles accesorios (columna 3, renglones 22-
26). En FIG. 3, hay una unidad central 50 que operas a través de las unidades
periféricas 60 para controlar los motores 64, de los cuales los ejemplos indicados son
el motor del alimentador y del tubo rotatorio, el motor del distribuidor y del conjunto
cizallador, dos de los cuales estarian en el sistema de entrega de bulbos, el motor del
transportador que estaria en el sistema de manipulacién de producto, y los motores
del distribuidor, los motores eléctricos de estampado, los servomotores del cizallador,
los motores impulsores, los servomotores de unidad de inversién y los servomotores
de extraccion, todos los cuales estarian en la maquina para moldeo de cristaleria
(columna 3, renglones 44-56). Anélogamente, en FIG. 3, la unidad temporizadora 51
y la unidad periférica 61 operan articulos neumiticos 65, de los cuales los ejemplos
indicados son vélvulas solenoides para operar motores neumdticos, botones
controlados de seccién, botones controlados de la médquina y entradas y salidas
genéricos de cliente (columna 4 renglones 4-7). La unidad utilitaria 52 y las unidades
periféricas utilitarias 62 se conectan estrictamente a sensores que proporcionan
entradas indicativas de operacién, ejemplos de los cuales son rayos ldser para
comprobar la posicion y tamafio de los articulos de cristaleria, celdas de carga para
pesar los articulos y un dispositivo para controlar la altura y la posicién del tubo
rotatorio como funcién del peso de los articulos {(columna 4, renglones 13-17).

En resumen, el sistema de control de la citada referencia EP se divide
como funcién de los tipos de accionadores (verbigracia, eléctricos o neuméticos) que
se accionan y los sensores que se monitorean. La referencia no divulga o sugiere la
provisién de un controlador de la midquina para operar los mecanismos de la maquina
para moldeo de cristaleria, un controlador de entrega de bulbos para controlar y
coordinar la operacién de los mecanismos de operacion del sistema de entrega de
bulbos, y un controlador de manipulacién de producto para controlar y coordinar la
operacién del transportador de cristaleria. La ventaja de tal sistema, reivindicado en
la presente solicitud, es que el sistema es modular y puede ampliarse fécilmente,
reducirse y/o modificarse segim lo exijan las condiciones. En una seccién dada de la
maquina, por ejemplo, todos los motores, vélvulas, accionadores y sensores se
conectan a un controlador (véase FIG. 2 6 FIG. 3A), y no un controlador separado
como en la referencia EP. Lo mismo es cierto para los sistemas de manipulacién de
producto y distribuidor de bulbos (ver FIGS. 2A y 3B).

Por consiguiente, la invencidn de la reivindicacién 1 ni se anticipa ni es
obvia a la luz de la referencia EP.
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Description

{0001] The present Invention relaies to a control sys-
tem for a so-called 1.S. machine for producing hallow
glass articles.

[0002] As is known, cumently used machines for pro-
ducing hollow glass erticles normally have centralized
architecture, in which all the input/outpul peripheral
units are wired one by one on the rack connected to the
centmilzed control system. That Is, the peripheral units
afe connected directly to the centralized control eystem;
and the centrallzed control system comprises dedicated
central control units (CPUs) operating with other analog
and digital input/foutput baarde by means of a serial bus.
[0003)} Though salisisciory at one time intenms ol par-
jormance, the above archiieciure Is no longer capable
of handling all the functions now required or requested
by users. In many applications, In fact. CPU times are
crilleal, on accounl of the high lime percenlage required
to perform elementary functions. such as reading and
writing over the serial bus.

{0004] Monaover, using the above architecturs, add-
ing or changing functions is difficult if not impossible, so
that developing now tunctions (such as weighing the ar-
ticles produced) calls for additional CPUs, thue cresting
interface problems and making the architeciure much
more complex (and therefore less reliabie). As a resull,
design, instaliation, wiring and mainienance of both the
machine and relative documantation involve a good
deal of time and cost.

JOOOS] It is an object of the present invention to pro-
vide a control system designed to eliminate the afore-
mentioned drewbacks.

[0DD8) According 1o the present Invention, there is
provided a centrol system for 8 machine for producing
hollow glass articles, characterized by, in combination:

a central control unit;

a plurallty of intelligent peripheral unite; and

a serial bus Intemposed between said central control
unit and eaid intelligent peripheral units.

[0007] A non-limhing embodiment of the Invention will
be described by way ol example with reference 10 the
accompanying drawings, in which:

Figure 1 shows a block diagram of a syslem for pro-
ducing holiow glass aricles;

Flgure 2 shows an overall biock diagram of the con-
tro{ aysiom accarding to the invention;

Figure 3 shows & more detalied biock diagram of
tho control systemn according to the invention.

[0008] Number 1 in Figure 1 Indicates a system for
producing hollow glass articles, and which comprises a
machine 2 and a control system 10.

[0009] Machine 2 Is configurad In known manner to
produce & plurality of articles simultaneously. More spe-

DOCKk <EP__ 1104754A2_1_»

cifically. machine 2 roughly comprises:

. Aplurality of parallel central article-molding sactions
3:

atop gection 4 - in the example shown, asingle sec-
tion - for forming and supplying glass gobs; and

. asingle bottom section 5 for unloading and check-
ing the articles.

[0010] Top eection 4 comprises a molten glass feedar

15 connected Lo two punches 15a moving back andforth

linaarly to push the molten glees and form two beads; a

scissor assembly 18 far cutting the glass beads Into in-

dividual gobs: a plaie 17 (so-called gob batffle) movable

between a noninlerlerence rest posilion and an inler-
cepling work position in which it diveris the glass gobs

away from the underlying members to an unioading

channel 18, e.g. for cleaning; and a distributer 18 rotat-

ing in & given sequence 1o guide each glass gob 1o a

given central section underneath.

[0011] Each central section 3 (not shown In detall In

Figure 1) comprises a rough mold moveble between an

open and a closed position, recelving one glass gab at

a timo, and producing a somifinishcd pliass article from
each gob; an inverter unk, which grips the semifinkkhed
article and tums Kk over Into a finish mold, also movable
between an open and a closed position, and in which
the hollow glass article is compleated; s take-oul device,
which removas the finished articles from the finigh moid
and transfers them onto a fixed platform; and a pusher
26 for transferring the finished arliclas to botiom saclion
5

j0012] Botlom section 5 is defined by a conveyor belt
5, which extends from the frame of machine 2 to a col-
lecting section 32, and along which are Installed various
arlicle checking uniis, such as load cells for welghing
the articles, and a Inser unit 33 for checking the position
and size of the articles. in particular, an ejector 31 la
provided along the path of conveyor belt 30 to remove
any rejected articles off the belt.

[0013] Mechine 2 s equipped with a panel 35 {shown
only schemaiically) having a piuraiity o push-butions 38
and indicator lights 37 relating to paricular operating
stages of maching 2. Push-buttons 36 can be oparated
by a technician, e.g. to stop the machine in an amergen-
¢y, and each correspond to a respective Indicator light
a7.

[0014] The above members (leeder 15, sclssor as-
sembly 18, plate 17, distritador 18, rough and finish
molds, Inverier unit, take-out device, pusher 26, convey-
or belt 30 and ejector 31) are controlled each, in known
manner not shown in detail, by a respoctivo cloctric mo-
tor or pneumatic actuator, in tum controlled by control
system 10. which alao handles the information received
from sensors on machine 2 or the operator commands
enterad using push-buttons 38, and turns on Indicator
lights 37.

{0015] The overall structure of control system 10 is
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shown in Figure 2 and In detail in Figure 3.

[0D16] As shown In Figure 2, control system 10 hes a
"fieldbus® erchilecture, including at least one central
control unit 40 (e.g. an industrial PC with or without an
operator Iinterface) for process control; a plurality of in-
telligent peripheral unltie 41a, 41b, 41c; a serial bus
("fieldbus") 42 inlerposed betwaen central control unk
40 and intelligent peripheral unhs 41a-41c; and a plu-
rality of membere 43a, 43b, 43¢ controlled by Intelligent
peripheral units 41a-41¢ or recelving information from
themn for local processing. For example, Figure 2 shows
an actuator 43a {e.g. a solenoid valve for controlling one
section) which recaives control signale from respective
intelligent peripheral unit 41a; a servomotor 43b (e.g.
for controlling distributor 18) which exchanges controV
leedback signals with raspective Intelligent peripheral
unit 41b; and a sensor 43¢ (@.g9. & load cell) which trans-
mite signais, relalve lo detected quantiies, 1o reapac-
live Intelligent peripheral unit 41c (e.g. the weight of the
article on the load call at that time).

[0017] Figure 3 shows a prefermed embodiment of the
Figure 2 architecture, which presupposea dividing ma-
chine 2 Into three separatie machine eystems: a drive
systomn controlling tho cloctric motors of maching 2; a
timing eystem controlling pneumatic article molding
meovemants; and a ulility system for accessory chacks.
[0018] Conirol system 10 In Figure 3 therefore com-
prises three separate central uniis 50, 51, 52 for the
drive eystem, liming systam and utlilty system respec-
tively; and a two-level fieldbus structure comprising a
tirst-lavel bue 54 connecting the various central units,
and three second-level buses 58-58, each connecting
a respective central unit 50-52 to respective periphenal
units 60-62. In this case, too, peripheral uniis 80-82 are
intelligent types to decentrailze local declsion-making
processes wherever possible and reduce the computing
load of central units 50-52.

[0018] Both firsi-level bus 54 and second-level buses
56-58 are preferably CANbus-technology, CANopen-
protocol “fieldbuses”, which provide a four-wire connec-
tion and implement a communication prolocol between
central units 50-52 (firel-level bus 54) and between each
central unit 50-52 and respective peripheral units 60-62
(second-level buses 56-58).

[0020] Peripheral unks 60, connected 1o the drive
central unit 50 over second-level bus 58, each contral
operalion of a respective molor or servomotor 64 of ma-
chine 2 by supplying control signals and, if provided for,
recelving relative operating signals. More specifically,
peripheral unis 80 contrel, among other things, the fol-
lowing motore and relative inputs/outputs {etarl, stop,
cmergency, fault, eic.): feeder and rotary-tubo molor;
distribuior and ecissor assembly motor; conveyor motor;
electronic-distributor servomotor; elactronic-punch eer-
vomotor; electronic-sclssaor servornotor; pusher motor;
inverter unit sarvomotor; take-out servormotor.

[0021] Paripheral units 81, connected to timing cen-
tral unit 51 over second-level bus 57, are each connact-
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ed 1o A respactive memhbar 65 fer controlling pneumatic
article molding movements and transmiiting user com-
mands. For example, peripheral units 81 are connected
1o the follcwing members: solenold valves controlling
the pneumeatic molors; section control push-butions;
machine control push-butions; generic customer inpuis
and outpuls.

[0022] Peripheralunits 82, connected to utllity central
unit 52 over second-level bus 58, are each connected
1o a respeclive utilty member 86 and exchange with
thern control and detection signals. For example, pe-
ripheral units 62 ara connecled 1o the following mem-
bers: lasers for chacking the position and size of ihe ar-
ticles and respective inpute/outputs; load cells for
weighing the articles; and a device for controlling the
height and position of the rotary tube as a function of
the weight of the articles.

[0023] In Figure 3, cemral units 50-52 are connected,
over a centrallzed neiwork 71 (e.9. un Ethemel nelwork
- registered tradermnark), to @ main monlitor 70, which is
also connecled, over a national/intemational communi-
cations sysiem shown symbolically, to a remote techni-
cel assistance station 72, e.g. for real-ime controlling
operation of tho machino and remoto fault-finding.
[0024] Theinformation to be made avaflable to central
unite 50-52 and peripheral unite 60-62 & thus routsd
along first-level bus 54; while the local information only
used within each machine eystem (drive, timing, utility)
is routed along the reepective second-leval bus 58, 57,
58 and Is only shared within the machine system con-
cemed. Diagnostic Information ensuring correct opera-
tion of machine 2 |s shared by the whole of control sys-
tem 10. For example, In the avent of a {ault on an aciu-
ator or member 84, 65 essential to the operatlon of ma-
chine 2, the faull Information can be transferred imme-
diately from the respective peripheral unt to all the pe-
ripheral units 80-62, even those lorming part of differant
machine systems, to command Immediate parformance
of any neceseary salety operations or even to shut down
machine 2 entirely.

[0025] The acvaniages of the control sysiem de-
scribed are as follows:

lewer production system cables and easier wiring;
faster design, testing, delivery and stari-up;

lower cost;

eusy conlrol syslem expansion by simply exlending
the network, with no needtorevise the entire control
aystem t0 accommodate addilional peripheral unlis;
interchangeable peripheral uniis, by CANopen pro-
tocol buses permitting connection to elements of
any make;

network connection of the various machine sys-
lems, by all the information common to the various
machine systerns belng avallable over one dedicat-
ed channel {first-levelbus 54} with no additional wir-
ing;

redundan control faciiity: two central control units
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cAn be provided for each machine system, and con-
trol swhched from one o the other in the event of
fault, without stopping the machine;
decentralization of the control sysiem, by the con-
trol panei containing the central unlt, and the periph-
eral units being located in field close to 1he relative
actuators;

remote help Internet connectlon over an Ethemet
network,

[0026] Ciearly, changes may be made io the conirol
system ae described herein without, however, departing
from the scope of the present invention. In particular, it
may also be used far machines other than the one de-
scribed, e.g. with a double top feed section, with 1 to 4
punches 15 (each producing a respective bead), and
whh a different number of moide (according to the
number of glase gobe).

Ciaims

1. A control system (10) for a machine (2) for produc-
Ing holiow piass ariicics, charscéterized by, in com-
bination:

a central control unit (40) ;

a plurality of intelligent peripharal unite {(41a,
41b, 41¢); and

a serial bus {42) interposed between said cen-
tral control unit (40) and said intelligent periph-
eral units (41a. 41b, 41c).

2. A control system as claimed in Claim 1, character-
kred in that said bus {42) Is a "fieldbus”.

3. A control syatem ae claimed in Claim 2, character-
Ized In that said bus (42) is In CANbus 1echnology
and employs a CANopen protocol.

4. A control system as claimed in any one of the fore-
going Claims, characterized by at least one sub-
system for controlling electric molors; and in that
£ald subsystem tor controlling electric motors com-
prises a drive central unkt (50), a piurality of drive
peripherai unite {(60), and a second-level drive bue
{56) inlerpo&ed belween said drive central unil and
eaid drive peripheral unite.

5. A control system as claimed in any one of the fore-
golng Claims, characterlzred by a aubsystem for
canirolling pnoumalic articlo molding movoments.

§. A control system as claimad in any one of the fore-
going Claims, characterized by at least one sub-
syslem for controlling slectric motors, and e subsys-
tem for controliing pneumatic article molding move-
menis; and in ihat said subsystem for controlling

SDOCID: <EP__1184754A2 |_>
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10.

.

12.

13.

electric mators comprises a drive centml untt {(50),
a plurality of drive peripheral units {(60), and a sec-
ond-level drive bus (58) Inlerposed between said
drive central unit and said drive peripheral unis,

A control sysiem as claimed In Claim 6, character-
Ized In thet said drive peripheral unks (80) are In-
telligent types and are each connected to & respec-
tive motor (64) In the group compriging: faeder and
rotary-tube motor, distrbulor and scissor motor;
conveyor motor; electronic-distributor servomotor;
electronic-punch servomotor; electronic-scissor
servomotor; pusher motor; Inverter servomotor;
and take-out servomotor.

A control system &8 claimed in Claim 8 or 7, char-
acterized In thet sald subsystemn for controlling
pneumnatic article moiding movements comprises a
liming central unit (§1), a plurality of timing periph-
eral units {61), and a second-level timing bus (67)
interpoaed betwaen said iming central unk {(51) and
said timing peripheral units (81).

A control eystem as claimed In Claim 8, character-
kzed by a {Iret-level bus (54) connected to aald drive
central unit (50) and to said timing cantral unit (51).

A control system ee claimed In Clalm 8 or 8, char-
acterized In that sald timing peripheral units (81)
are intelligent types and are each connecied to a
respectiva actuator {85) in the group comprising:
solenoid valves; section control push-butions; ma-
chine control push-buttons; generic Inputs and out-
puts.

A conlrol eystem as claimed In any one of Claims 8
to 10, characterized by a utillty controf subsystem
comprising a utliity central unit (52), a pluralty of
utflity periphsral unhis (62), and a second-level utlihy
bus {58) Interposed between sald ulliity central unit
{52) and sald utliity peripheral units {82).

A conirol sysiem &8s claimed In Claim 11 when de~
pendent on Claim 8, characterized in that said
first-levet bus (54) Is connectedto sald utility central
unk (52).

A control sysiem as claimed In Claim 11 or 12, char-
acterized In that sald utility peripheral unlts (62)
are Intelligent types and are each connected to a
respective checking element (88) in the group com-
priging: lascre for chocking the peslition and eize of
the articlas and respective inpute/outputs; load
celle; and a device for controliing the height and po-
sition of rotary members.
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57 ABSTRACT

A sysiem for manufacturing glass and plastic conteiners is
disclosed which has at lcast two computers connected by a
network or more than one network, Esch computer has a
Jocal virtual network process which establishes a connection
with the other node, notlfies that other node when ia
databasc(s) arc open or closed and estahlishes & connection
of i own dawabase(s) so that a2 node can transparently
communicate with any otber node on its netwaork or on any
connected network.
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GLASS OR PLASTIC CONTAINER
MANUFACTURING SYSTEM

The present invention relates (o systems which manu-
faciure glass or plastic conisiness, Such sysiems may
include machines which form the containers, feeders which
dcliver the required input to these machines and ingpection
machines which verily the quality of the formed containers,

In staic of the st gless conweiner manufaciure, the
ingredients which define glaas are mehed and then condi-
tioned in a forehesrth, such as disclosed in U.S. Pat. No.
4,680,051, 10 define a uniform molten glass teroperature.
The forchearth delivers the molten gless lo a feeder such 23
disclosed in U.S. PaL No. 4,551,163, which discharges a
conlinuous shaped runner ar runners of molicn glaas. A shear
mechanism cuts the runner(s) into discreie gobs and these
gobs are delivered by a pob distributor, such s disclosed in
U.S. Pat. No. 4,599,101, 10 tracks which deliver the gob{s)
10 individual sections of an 1.S. machine, such as disclosed
in U.S. Pat. No. 4,685.947. Containcrs formed by a section
of this machinc are pushed onto a conveyor by a pusher
mechanism such a3 shown in U.S. Pa1. No. 4,705,552, These
containers may then be inspected for quality by an inspec-
tion machine such as disclosed in 1U.S. Pat. No. 4,490.800.
Each of these mechanisms and machines may be controlled
by onc or more camputers and each of these computers can
be referred 1o 23 2 node. For cxample, a conventiomal 12
scetion LS. machine may have o computer controlling each
section and a machine supervisary computer and the pusher
shear, pob distributor forchearth and feeder may each have
a singlc computer.

Each computer may have one or mare daiabases which
gre acccased vis an entry in that . A network
(LAN-Local Area Neiwork, WAN-Wide Area Network)
conncels these computers. In such nctworks, 2 collection of
data i3 established that can be sceessed in whole or in part
by the individual computers on the netwark. The computers
within an environment (domain) may be on a number of
networks that have different plaiforms. GATEWAY'S make it
possible for a compuier {node) on ont platform 10 access
data from such a collection of data which is on a different
platform. Such access is often unidirectional and the gate-
way translates the deta from one platform 10 another plat-
form. The GATEWAY acts ss a ceniral dala server for one
networks data for nodes on another network. The informa-
lion concerning the Joceuion of the deats mus be siored in the
GATEWAY. Such a gateway is disclosed in copending U.S.
Ser. No. 08/196,307, U.S. Par. No. 5,475,601, Aled Feb. 15,
1994, and sssigned 10 the assignee of this application,

It is accondingly en object of the present invention 10
providec transparent comumunication from any node (com-
puter) in an environment or domain to my other node either
on the same neiwork or on any other network in the domain,

Other objects and advaniages of the prosent invention
will become apparent from the following portion of this
specificalion and from the accompanying drawings which
illustrate, in accordance with the mandaia of the patent
statutcs a presently prefermed embodiment incorporating the
principles of the invention

REFERRING TO THE DRAWINGS

FIG. 1 is a schemalic rcprescniation of the disclosed
invention;

FIG. 2 is a schemaiic drawing illusirating the operation of
the local virtuel network processes; and
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FIG. 3 is 8 schematic drawing showing how the invention
can be uscd in 8 mulli network domain,

FIG. 1 shows two nodea (A and N). A node is a computer
which has one or more daishases. The two nodes are cither
on the samc netwark or on different networks. As shown,
node A has two databases identified as database 11 and
datebase 22 and can represent any iwo devices within the
systcm environment (domain) such 88 an 1.S. machine and a
shear mechanism for that machine. Node N which can be
any ather node on the same netwark or on any other network
in thc domain has a single darabase—daishase 33 which
could represent other devices within the system such as a
forehearth or an inspection machine. To access a datsbase,
8 process mal go through a detabase eniry. A local datahase
entry for each databasc is conventionally crealed on the node
in which the datahase resides and is created and destroyed
with that detabase. Coincidenially, a virtual detabase entry is
created for each local dmebasc on the other nodes in the
domain by the LVNP (as described in the following pams-
graph). Its fonctionality 1o alt application processes is iden-
tical 10 its sibling, tbe local database entry.

To emablish direct iransperent communication from any
node (computer) 1o any database in any other node, a Local
Virtual Network Process (LVNP) Is Jocated in each node.
The LVNP has four mein functions:

1. 10 emablish a connection with all the other LVNP'S
residing on nodes in its domain;

2. 10 notify other LVNP'S in the domain to creaic and
desiroy vinwsl datebase entry(s) when a database in the node
in which it resides opens or closes;

3. upen notification from other LYNP(s) on in the domain,
creale or destroy virtuel detshage entries in jts node; and

4, to meintain commmmication between the daishase(s)
which reside in the same node and all of its virmal dmebase
entrics that appesr on all the nodes in the domein,

The LVNP along with other LVNP's in the domxin
antomatically and dynamically creste connections among
the LVNP"S in (e domain. This process is independent of
the processes that access the dmabases. In order w0 avio-
matically esablish tonncctions among themsélves, the
LVNP'S must use an addressing scheme. The address could
be, bul is not limited, to the combination of all the addresses
from all intermedisie podes. The local virual nctwork
process broadcasts s connection packe! to all nodes belong-
ing to its domain, The LVNP in the recelving node(s) creates
8 data cntry point in its node completing the connection
process. The comection process involves cresting am
address that is used by the database cry 1o Toule data to is
associated database. If the receiving LVNP detccts more
than anc physical natwork connection in Its node, it will
propagate the packet with its node address appended 1o the
packet. To cnahlc a transparent conncction from onc node in
one nctwork 10 & node in any othey network, a dala repeater
function is requined within the node. At least one of the
nodes on the fint network has (o be physically cormected 10
the second nelwork and must also perform the repeating
function. With this approach, the new on-linc datsbase can
be iranaparenily accessed from all nodes that belong to its
domain and this may be comprised of multiple physical
nctworks.

Example of emablishing a conncction across networks s
a result of a new dmebase process “11” staned on node A
(FI1G. 2).

» At B, a vinoal database cntry *11" has the connecting

address such aa: \B\A
* At C a vinual daiahase cntry “11” has the connecting

address such as: VO\A
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» Al BB, a virtual datahasc entry “1]™ has the connecling
address such as: \BB\B\A

* At AA, a virtual dawabase eniry *11™ has the connceling
address such as: \AA\B\A

» ALAAA, a vinual database entry 11 has the connecting
address such as: \AAAVAA\B\A

* At BBB, a virtual database entry “11" has the connecting
address such as: \BBB\AA\B\A

In the preferred embadiment, there are three differem
networks in the environmem or domain; NET1, NET2,
NET3. Nodes A, B and C arc on onc nctwark NET1, AA,
and BB arc on the second network NET2, and Nodes AAA
and BBB arc on the third neiwork NET3. Additionally, while
Node B is on the first network NET1, it could also be on the
second nexwork NET2 and while Node AA is on the second
network NETZ2, it could also be on the third network NET3,

As shown in FIG. 2. onc Repeater 10 bridges or connects
Node B, which is on the firs! network NET] to the sceond
network NET2 end a second Repeater 10 bridges ar con-
nects Node AA which is on the second network NET2 1o the
third network NET3. The repesters are bidirectional. While
thc repeaters are shown ouiside of their associated node
(AA, B), they could be & pan of the associaled node.

Each node within the domain can accondingly have nul-
tiplc datebasc processes since when a databasc process is
Tumning, it connects 10 the local virtual network process. The
virtual nciwork process on cach node croatea a virtuel
database enry 10 make svailable the new daishasc.

We claim:

1. A sysiemn for manufactoring glass or plasiic containers
such s£ an 1.S. machine and an associated shear mechaniam
comprising:

a plurality of nodes,

XD <US 5B0R6BAA1 | >

4
neiwork means for connecling seid plurality of nodes,
each of said nodes including a local vinual network
for

a) notilying all of the other local vinual network
processes when a databesc is opened or clased in iis
nodc,

b) creating or destroying & local virtual databasc entry
when notified that a database has been opened or
closed in another of said nodes,

c) esiablishing a conneclion with any other of ssid
nodes. and

d) mainteining communication hetween any database
on its node and cach of said local virual dsisbase
enines.

2. A system for manufacturing gisss ar plastic containers

according 1o claim 1, wherein

said nelwork means comprises r first noiwork and a
second neiwork,

said plurality of nodes includes at least onc node on said
first neiwork and st lcast one node on ssid second
network, and

said one node on said firsl neiwark includes repester

MeCans.

3. A system for manufacturing glass or plastic contginers
according to claim 2, wherein
said neiwork means comprises a thind netwark,
said plurality of nodes includes ot least one node on said
third network, and
said onc node on said second network includes repester
mcans,



s

\ A
UL R TG

@ BUNDESREPUBLIK ® Offenlegungsschrift ® In.CL%:
pruTsCHLANG o DE 10139809 A 1 Coagron

F
<
@ Akienzeichen: 101 39 809.3 8
® Anmeldetag: 14. 8.2001 0
DEUTSCHES @ Offenlegungstag: 6. 3.2003 g'i,
PATENT- UND -
=
MARKENAMT L o
W
(=]
@ Anmelder: @ Erfinder:
Siemens AG, 80333 Minchen, DE Burgstahler, Ralph, Dipl.-ing. (FH), 76870 Kandel,
DE; Schultheiss, Roland, Dipl.-Ing., 91056 Eriangen,
DE

Die folgenden Angsben sind den vom Annmelider singereichten Unterlagen sntnommen
Prufungsantrag gem. § 44 PatG ist gestelit
@& Einrichtung und Verfshren zur Regelung und/odar Steuerung mindestens einer Speiseeinheit einer
Glasformungsmaschine
&  Dia Erfindung betrifit ein Verfahren und sine Einrich-
tung zur Ragelung und/oder Steuarung mindestens einar

Speisesinhent einer Glasformungemaechine (G). Dabei
werden durch sine zentrele Regelung und/oder Staue-

R

rung (R) mindestens zwsi Sarvonchsen der Spaiseeinheht ync C

(SP) In sinam Achevarbund (iber vordafinierte Funktionen

ausgesteuert, wobei sin externes binares Taekisignal ap-
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1
Beschreibung

|0001] Die Yrfindung bezicht xich auf cine Tinrichiung
und cin Verfubron zur Regelung und/oder Sicuerung minde-
siens einer Speisceeinbeit einer Glasfommungsimaschine.

[0002} Eine Glasiormmaschine Ubemimmi die autonti-
sicrie Formung von Glashehiiliern wiihrend der Glashersiel-
lung. Einc Aushildung ciner Glastonmungsniaschine ist dic
Individual Scaion Maschine {(IS-Maschine), Siv Jisxt sich
beispiclsweise in lolgende Hauptaggrepale unicrvilen:

Troplenspeiser (Teeder)

[0003] Der Troplenspeiser ist nuch dem Glaswannenofen
und der Arhcilswunne angeordnet. Das Nissige Glas ver-
ltiast cdiec Arbeitswanne {iber vine beheizie Rinne (Jeoder,
Speiser). Die Rinne ist dabed in Zonen geicilt und sempers-
urgeregell. Dic letzie Sckiion siellt den Troplenspeiser dar,
in chemn dus Glax durch cinen lochiSrmigen Abfluss abflicBl,
Der Gluxabfluss wird ilber ein hthenversiellbarex Drchrohr
pesteuert und mitels cines frequemicn cimauchenden Sié-
Bels (Plunger) so cinpeschntin, dass die “Troplengrien da-
it bereits vordefinicrt sind.

Schere (Shear)

[0004] Dic Schere is1 veranmwortlich liir das Durchtrennen
ddes Nissigen Glasstranges. welcher vom ‘Troplenspeiser be-
rits eingeschniin die Schere erreichl, Auswechselbare Mes-
ser il V- oder C-Schlill schniiren den Glassirang von allen
Sciten gleichevitig zur Mitie hin cin und durchirennen dic-
sen vollsilindig. Dicser Schneidevorgung muss mbglichst
selinel] erfulgen, da das kalie Messer in Verbindung mit dem
heiBen Glos abhiingig von der Berithrungszeit eine Schain-
uarke im Tenigproduke himerlisst. e Anpassungen dee
CGlasschnilimienge und -qualitdi kiinnen verschiedene Bewe-
gungsprolile in ciner Regelung und Sicuerung hinlerept
sein, Ublich sind bei Behilierplas (0.7 Liter Vlaschen) Trop-
lengewichic im Bereich von ca 200 Granm. Die Glushehiil-
termasse wird mil ciner Wisderholgenauigkeit von 0.8
Gramm bei cinei Durchsutz von bis 2u 250 Troplen pro Mi-
nule ¢rreichl.

Troplenvenciler

|OPDS]  Darch den Troplenveneiler werden die Glasirop-
len in dic Vorformen der verschicdenen I18-Maschinensck-
tionen geleitel. Lin Tropleaveneiler Kann ctwa 12 [8-Sck-
tionen il bis zo 250 Glasschninen pro Minuie {cuis/min)
besehicken. Tin "C'ut™ kann hierhei beispicliweise ¢in cin-
Fach, Zweilneh-. Dreilsich- ader Vieriichiroplen sein.

Individual Sections

foua6]  Die issigen Glasiroption werden vo 'Hropfenver-
wiler in dic Vordformien der 18-Maxchine peleiier. Jede Sek-
tion is [Ur sich unabhlingig (individual) und wird cinzeln
vom Tropfenveneiler bedient. Je nuch Aus(tthrung wird cine
Scktion mit bis zu vier Tropfen gleichzeitig versorpl. Daus
Vorlormen wind in der Repel durch cinen Metallsacmipel be-
werkrtelligl. der das Glas in dic Vorform dribekt urd in der
Miite cin Toch aushildet (Press-Blus-Verlahren). Der vorge-
lormite Glaskolben wird anschlicBend durch cin Schwen-
karmn in dic Endlorm beltrden vnd mitiels Drucklult zum
cndgiiliipen Behdilier geblusen. heinpiclaweise cine 1lusche.
Nach dem Offnen der Tindform schichi ein Greifer die glii-
hende Flasche guf cin Langshand, Die Flaschen werden da-
bei pal. noch sul ein Querbund umpelenky, hevor sie dann

20CID: <DE_ 10128800A1_1_»
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mit cinem Einschicher Gruppenweise in cine Temperiercine
heiy (Kiihlofen) geschoben werden,

J0DO7] Die Ansicucrung der Schere bzw. die Svnchroninae-
tion miil dem “Tropienspeiser-, verieiler und der 18-Maschine
eriolgt Gher dic Swucrung der IS-Maschine. Hierbel int ein
komplexer Prograngmuhleul mit einem komplexen Timing
aller Komponenten »u berlicksichtigen, wak durch cine Viel-
#hl von Rechnercinheiten, beispiclsweise 1Zinzelprovesso-
ren, im $1and derTechnik peldsm wird, Tukischitiper ist in der
Regel dabei der Feeder. Den Stand der ‘Teehnik kennecich-
nen aufwendige und duhwer kogispiclipe Mehrprozegsorspe-
ziglldsungen zum Behermschen cines-Nockensieuerwerks
dicwer (rossenomdnung. Sie bestehen in der Regel aux cinem
Haupiprozessor und ncheeren autarken Einzelprozessoren
niil Ublichcrweise einem Prozessor pro Scktion, welche dber
vin maschinenweiles bindrex ‘Thkisipnal, das von der Spei-
seeinheil (Plunger) generiert wird (cin Tkt pro Schniu).
synchronisicn werden. AuBer der Tekiduienverhindung sind
wiitere Busverbindungen vorhanden. dic der Parunwtrie-
rung und ZusaizdalenUberiragunp dicnen.

|0008]  Aufgabe der Erlindung ist es. den Betrich minde-
wens ciner Speisceinheil von Glesformungsimaschinen z
verhersem,

|0009)  Ausltsen der Bewepgung (Startbelehl) durch cin bi-
nires Tukisipnal, welches vom Feeder iber cinen Nillwe-
rungescholier oder durch Scervounstcucrung gencriert wird.
Plunger. Schere und “Troplenveniciler haben  getrenmie
Sweucrungen. Diese sind gekoppelt dber cin binlires ‘lhkisi-
gnal. um ecin Synchronisicren zu crmbplichen. 1ibenso ist
iiber dix Bussystem cin Purameicraustausch mdglich,

Vorieile

1) Speziulljsungon filr dic Aaiwrichasicucrung der
Scheree, dic aulgrund der schovlien Resktion sut' ein ex-
1emes hindires Bil nd1ig waren. kbnnen durch cine Sian-
dirdisung crsetz werden.

J) Dicse Lasung hundhabi zwei oder nchr Servoach-
scn der Speizecinheit in vinem Achsverbund iber
Funktionen wie Gleichlauf, Kurvenscheibe oder Shni-
che Funkiionen und nichil zwingend Uber cin eaternes
bintirer Tokisignal.

3) Dic Anxicuerung der Antriche kann Anslog oder
aber auch Ohwr digitale Bussysicne (2 B. Profibus
M(7) erfolgen.

Voreike

Alle Antriche der Speisecinheil werden in ciner
Standard-Steuerung pehandhabt {Behermchung cines
pefordenen geringen Jitters, Kosienreduszierung)

Aulgrund der Standardsteucrung ist cine Anbindung
an cine Haupisicuerung (R) Ober ¢in Bussysiem (B)
wmédglich,

[0010] Dic Achsen werden mii ciner Sicuerung als Achs-
verbund realisien.

10011] Weiterhin wind das bindire “Juktsipnal Uber Position
des Antrichs generien und ausgepeben,

|0012] AuvsiBhrungsbeispicle der lidindung sind in den
Ahhildungen dargesielli. Dabei zeipen:

[0013] Fig. 1 cinen svmbolhalicn Aulbau ciner Gltlor-
mupgsmaschine,

[0014] Flg. 2 cinen sehematischen Autbau cines cinheitli-
chen Buskysiemis mit zentraler Sicuerung und/oder Rege-
lung ciner Glasformungsimaschine,

[0015]  Fig. 3 cine zentrule Sieverung und/oder Repelung
7um Beirich ciner Speisceinheit ciner (lasfornmungsma-
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schine mit Analogein- und -auspBngen und
{0016] [ig. 4 cinc zenirale Stewerung undfoder Regelung
zum Betrich ciner Spetsecinheil ciner Glasformungsma-
schinc mil cinent Bussvsiem,
[00171 I Beispicl ist ¢ine SIMOTION-C Sicuerung (RY 3
der Tirma STEMIENS pezeipt. die lber analoge Hin- und
Ausglinge cinen Anirich der Glasformunpsmuschine (G) an-
sicuert. Je nach Antorderung ist dies auch diber cin Bussy-
stem (B) nidglich,

n

Patenianspriiche

1. Verfuhren zur Regelung undéoduer Sicucrung minde-
siens ciner Speiseeinheil ciner Glasformungsmaschine,
dadurch pekennzdichnel. dasx durch cine zentrale Re- 15
pelung und/oder Steuerung (R) mindemens 2wei Servo-
uchsen der Speiseeinheil (SP) in ¢inem Achsverbund
ilber vordelinicric lfunkiionen auspgexicuert werden.
wohei ein exlernes bindires "Tukisignal optional ist.

2, Verfahren nach Anspruch 1. dadurch pekennzeich- ™
ncl. duss durch cine zenirle Regelung und/oder Steuc-
rung (R) mindesiens awei Servoachsen der Speiseein-
heit (SP) in cinem Achsverbund iiber vordefinienie
Funktionen ausgesicucert werden, wobei ¢in Kennsignal
von der zenirden Regelung uboder Sicuerung (R) er- 25
zeugl wird, .

3. Einrichiung zur Regelung undfoder Steucerung min-
desiens ciner Speisecinhedl ciner Glasformungsma-
schine, dadurch pekennzeichnel, doss eine zonirale Re-
gelung und/oder Siwcucrung (R) von mindesicns zwei
Servoachsen der Speiseeinheit (SP) in cinem Achsver-
bund dber vordelinicric unklionen aussteuerl. wobei
cin eatermes bindres Tukisigoual uptional isi.

4, TCinrichiung nuch Anspruch 3. dodurch pekenn-
veichnel, duse cine zenrale Regelung und/oder Steue- %
rung (R) mindexiens wei Servoachsen der Speiscvin-
heit (SP) in cinem Achsverbund dber vordefiniene
TFunkiionen aussicuert. wobei ein Kennsignal von der
zentralen Regelung und/oder Sieucrung (R) erzeupl
wird. e

Micren 3 Seite(n) Zeichnungen
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1
Beschreibung

[0001]) Dic Lrfindung bezicht xich wuf eine Kinrichiung
und ein Verfezhren zor Repelung und/oder Sieuening viner
Clasformungsmaschine.

[0002]) Eine Glaxformmuschine dbernimmt die automatj-
siene Formwung von Glashehiiliern wihrend der Glashersiel-
lunp. Tine Ausbildung ciner Cilastonnungsmaschine ist da-
bei die Individual Scction Maschine (IN-Maschine). Sie
ltiss1 sich beispiclawrise in folgende Mauptaggregate unter-
teilen:

Troplenepeiser (1eeder)

|0003] Der Troplenspeiser ist nach dem Glaswannenolen
und der Arbeitswanne angeordnel. Das NOssige Glas ver-
lisw dic Arbeitswanne iiber cine beheizte Rinne (Feeder,
Speiser). Dic Rinne int dabei in Zomen gercill und tlempers-
wrgeregell, Die letaie Sckiion siclh den Troplengpeixer dar.
in dem dux Glas durch cinen lachirmigen Abfluss abflicBt,
Der Gluzubftuss wird liber cia hdhenversteltbarex Drehrohr
gestouert und mittels cines frequentien eimuuchenden S10-
Bels (Plunger) so cingeschnlin, dass dic TropfengriBen da-
mil bereits vordefinien sind.

Nchere (Shear)

[0004]) Die Schene ixt veramwonlich fiir das Durchirennen
des Miiskigen Glassiranpes. welcher vom Troplenspeiser be-
reils cingexchniint die Schere erreichl. Auswechselbare Mes-
ser mit V- oder C-Schlifi’ schnilren den Glassirung von allen
Sciten gleichaeitig zur Mitie hin ¢in und durchtrennen dice-
sen vollstéimlig, Dieser Schiwidevorgang luuss midglichs
achnell erlolgen. du das kulic Messer in Verbindung mit dem
hviBen Glax shhiingig von der Berthrungsarit eine Schain-
marke im Rertigproduki hinterliism. Fiir Anpassungen der
Glasschaitimenge und -yualitiit kdnnen verschicdene Bewe-
gungsprofile in ciner Repelung und Steverung himerlegt
xcin. Ublich sind bei Behiilieglas (0.7 Liter Iaschen) Trop-
lengewichic im Bervich von ea, 2X) Gramm, Dic Glashehal-
enwwmse wind mil viner Wiederholgenauipkein von + 0.5
Grunm bei eincein Durchsauty. von big yu 250 Tropton pro Mi-
nule erreichl.

‘Iroptenveniciler

10008] Durch den Troplenvertciler werden die Glastrop-
fen in dic Vorformen der verschicdenen IS-Maschinensek-
tionen peleiier. Ysn ‘Tropfenventeiler kunn ciwa 12 18-Sek-
tionen mit bis zu 250 Glasschnitien pro Minuie {(cuts/mini
heschicken. Ein *(Cin™ kann hierhei heispiclsweise ein ein-
lach, Zweilach-, Dreifach- oder Vierfachiropten sein.

Individual Sections

|0006] Dic Niskigen Glasiropfen werden vom Tropfenver-
wiler in dic Vorfornen der 18-Maschine geleitet, Jede Sck-
tion im [fiir sich unabhiingig (individual) und wind cinzeln
vom Troplenverteiler bedient. Je nach Auslthrung wird cine
Sckiion nrit bis 20 vier Troplen gleichzeitig versorpl. Das
Varforneen wird in der Regel durch ciren Metallsempel be-
werksiellipl, der dux Glas in die Vorform drilekl und in der
Milie cin Loch aushildet (Prews-Blas-Verfahren). Der vorge-
fomiie Glskolben wind anschlicBend durch ein Schwen-
kerm in dic Iindiorm befdrden und mitteis Drucklull zum
endgilltigen Behiilier geblusen. beispiclsweise cine Tlasche,
Nuch dem Offnen dee Tndiorm schichi ein Greiter dic gld-
hende Flasche aul vin Lingshand. Dic Flaschen werden da-
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hei gt noch aul’ ein Querhand umigelenki. bevor sie dum
mil vinem Einschicher Gruppenweiae in cine Temiperioncin-
it (Kishlofen) peschobon waerden,

[0007]  1%e Ancienerung der Schere bzw. die Syachremisa-
tion mit demi ‘yoplonspeiscr-, venieiler und der 1S-Maschine
erfoipt iiber dic S1euerung der IS-Maschine. Hierbed i cin
komplexer Programmahleuf mit cinem komplexen Timing
aller Konmponenien zu berilcksichligend was durch cine
Viclzahl von Rechnercinheien, beispiclswcisc Einzelpro-
zessoren, im Siand der Technik gelést wird, Takischliiger im
in der Rege! dabei der Feeder. Den Stand der Technik kenn-
zeichnen aufwendige und daher kosispiclige Mchrprozes-
sorspeziallsungen zum Beherrschen cines-Nockensicucr-
werks dicser Griéissenordnung. Sic besiehen in der Repel aus
cinem Haupiprozessor und mehreren awtarken Einzelpro-
zsworen niil dblicherweise einem Prozrssor pro Sckiion,
welche Gber cin maschinenweiles binires Takisignal, das
von der Spcinccinheit (Plunger) gencrient wird (cin Tuki pro
Schnitt). svnchronisient werden. AuBer der Tukidutenverbin-
dung rind weiten: Busverhindunpen vorhanden. die der Pu-
runiciricrung und Zusuzdatenfiberiragung dicnen.

{00081 Aufgabe der Erfindung igt es. den Bewich von
Glasfornungsimaschinen zu verbessern.,

[90V9] Dic zentrale Regelung und/oder Sicuerung ciner
I8S-Cilas formungsmuschine erfolgt durch dic Erfindung. Die-
ses unifuem dic korrekie Zcilansteucrung aller Aggreguic
durch Siart -und Siopbelehle. Hicrzu gehnen unter anderem
dic kommckie Regelung undioder Sicucrung von TFeeder.
Schere, ‘Tropfenvericiler. Sckiionen, Biinder, Einschicher
cie. Dic Sian- und Siopbefchlc werden zcniral beispicin-
wrisc als groBes Nockensicucrwerk miit Uher 1200 Nocken
i ciner Sckiionsmaschine mit Gber zchn Sckijonen ubge-
hildet. [n cinem Maschinenumlaul (360") werden beispicls-
weise in cu, 24 Svkunden tber 12(X) Nocken ausgeltst.
[0010] Die Erfindung emntiglicht dic zentrale Verwaliung
uncl/ocler dic Steuerunp der gesanmien Maschincnstan- und -
soecilpunkic (Nocken) mit cinem zeniralen Syscm,
Durch cine komfortable Vorverarbeilung, sowic cincr sulo-
matischen Priorisicrung erfolgt dic dezeniralen Nockenaus-
gube auf Tin- und Ausglingen bzw. an den Antrieben unt ci-
mwin cinheitlichen Bussysiem, wic beispiclsweise cinem
1kisynchronen Bussysicm PROFIHUS DP,

|0011] Dus Buugystem fibernimmi in der Glasformma-
schine unier andercm dic Aulpaben:

a) Uheriragung von Paramctrierungsinfonuation

b) Ubcnrugung von  Synchronisierungsinfonmation
und

¢) Ubenragung von Bewcgungsinformation undloder
Bewegungsablauidaten.

Voricike

zentrule [.Osung is1 kostengilnsliger
- cinheitliches Bussystem MUr alle DatcnObertragungs-
aulgaben gecignet. ecinschlicBlich der Synchronisic-
rung. cin exierne Synchronisicrung kunn damit entfal-
len
- Erndglichung ciner cinheitlichen Projekticrung. Pu-
rameirierung und Bedienung (zeniral/derenral)
Skahicrbarkeil des Svsiems, bei TANDEM, 2x Zen-
irule CPUs.

j0012]1 Als weitere Voricile erpeben sich:

zcnirales Nockenmianagement (lir dic gessmic Ma-
schine
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- zemrales autherciten der Nocken Gber NSofiware
(« B. sckiions- und winkelbezogen als Matria 80 x
36 (Spalien emsprichl Ausglingen x Zeilen (0.1
Winkel mitglich). Priorisicrung cic.)

Lircetzen von mauschinenxpezilischen Speziallsun-
gen. die zur Zeit im Stand der Techik realisient werden
unad

Linilall einer externen Verdrahtung des Svnchronisa-
lionssignals, Dic Svnchronismion wind Ober das cin-
heiiliches Bussystem vorgenonmien.

Erluterung

[0013] Im angefUhnen Beispicl ist dic zenirle Repelung
uncV/oder Steucrung durch ein SIMOTION P-Sysiem cer
Tinna SIEMIENS realisieri. Aul diesem Wiull dus Nocken-
steuerwerk ab, Dic berechneten Nacken werden dber cinen
Profibus DP aul dic Ein- und Ausgiinge sowie dic Aniriche
der Sckiionen gegeben. Dic dargestellic Konfipurution pro
Scktion erfolgl dabei beispiclswueise jeweils zehn bis 2wdll’
nuil pro Maschine,

[0014] Tin AusiGhrungsheispicl der Erfindung isi in der
7rcichnung dargesielll. Dabei zcigen:

[0015] Fig. 1 cinen symbolhalien Aufbau cimr Glastor-
mungsmaschine und

|on16] Flg. 2 cinen schematischen Aufbaw einex einheilli-
chen Bussystem mil zentraler Steuerung und/oder Repe-
lung.

|0017] ie Umirdchier Ul bis U3 Obernehmen die An-
steucrung unkd Drchzuhlregelung der Moloren M. Sic wer-
den von der zentralen Steucrung undfoder Regelung R iiber
duw vinhwitlicty: Bussystiem B angestewert, Uber cine Be-
dien- und Beobachiungseinheit BI lassen sich Parutetrier-
duten undioder Svnchromisationsdaien und/oder Bewe-
gungsiniormation und/oder Bewcpungsahlaufdaten Obor-
nmitieln, Als Bussystem B kann beispiclsweise cin Prolibus
DP verwendet wenten. Die Umrichier 11 bis U3 kdnnen
brispiclrweise Microntasier und Masier Drives der Finma
SIEMINS verwendel wenden.

[0018] Die Regelong und/oder Sieucrung (R) kann bei-
spiclsweise folgende Tunktionen der Gluslomaungsima-
schine G iibernchmen:

Drehzahiregelung

Lil-Schleichgang

Tghren auf YVestanschiap

Positionicren

Drehzahl-. Winkelglcichlaut

Elekirische Cretrichelunktion

Kurvenscheibe

komplexes. umfangreiches und zenirules Nocken-
managenent.

jou19}
Asvnchronmotoren und Servomaschinen ausgebildet sein.
Sic kénnen folgende Komponenten der CGlaslormungsmia-
schine G ansicoern:

Drehrohr

Drechrahr 16he

Tiller

Tingsband

Umlenkecke

Querbund

Yiinschicher X. Yinschiche Y. linschicher 2.,
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4
Palentanspriiche

1. Verlahren zur Regelung und/ocler Steucrung ciner
Gilasformungsmaschine, dudurch gekennzeichnet.
dus durch cine zentrule Regelung und/oder Steuerung
(R) dber mindesiens cin jeweils cinheitliches Bussy-
stem (B) Paruanetrierdoien und/oder Synchronisations-
daien undfader Bewregungsinformation und/oder He-
wepungsablaufdaen Ubemninel werden,

2. Verfuhren nach Anspruch 1. dadurch gekennzeich-
nct, cdass cin zenirales Nockenmanagemens filr dic
Gilasformungsmaschine ((3) durch dic zenirale Rege-
lung und/oder Sicucrung (R) vorgenonmmen wird.

1. Einrichiung zur Regelung undAsder Sicuerung einer
Glestormungsmaschine. dadurch gekennzeichnet, dass
durch cine wentrale Regelung und/oder Sicuerung (R)
Ober mincdestens cin jeweils cinbeilliches Bussysiem
(B) Puramiciricrduten und/oder Synchronisutionsdulen
unc/oder Bewegungs- und/oder Bewegungsubluufda.
1en Uberminelbar sind.

4, Yinrichiung nach Anspruch 3. dadurch gekenn-
zeichnel, duss cin renirales Nockenmanugement fiir die
Glasformungsmaschine (G) durch die zcmirale Rege-
lung und/oder Sicuerung (R) durchfilhrbar js1.

Hierzu 2 Svile(n) Zeichnungen
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(54) Glassware forming system with star network communieation eonfiguration

{(57) A glassware forming system {10) that inciudes
a plurglity of electronic devices {18a through 18d) for
performing operetions on articles of glasaware (14),
Thesa devices rmay comprise devicea tor controlling the
glassware iorming operation by controlling one or more
operating mechanisms of a giassware forming eysiem,
or may comprise devices for Inspecting articles of glass-
ware for commercial variations that may affect commer-
cial ecceptablity of the glassware and call for possible
adjustment or repalr of the glaseware forming aystem.
A neiwork interconnects the devices for inlercommuni-
cation among the devices, and includes a s1ar network
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hub (24) and conductors connecting the hub to the plu-
rality of devices in a star network configuration for bidi-
rectional communication amongthe devices through the
hub. The star network hub includes a hub controllar (28)
for controlling operation of the hub according to a CAN
bus communication protocol, circuitry (32, 38) for sans-
ing inltiation of communication from one of the devices,
and circultry (36, 38, 40 ) for blocking transmisslon of
such communication 1o the device from which the com-
munication is Inllisied and enabling communication
from the device through the s1ar network hub to all other
devices connectad 1o the hub.
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Description

[0001] The present inventlon Is directed to manufac-
ture of glassware such as hollow glass containers. and
mare paricularly to @ communication system for imple-
menting automatic control of one ar more aspects of &
glassware jorming system.

Background and Summary of the Invention

[0002] The science of glass container manufacture is
currently served by the so-calied individual section me-
chine. Such machines comprige a plurality of separate
or individual manufacturing eectians, each of which in-
cludes a mulliplicily of operating mechaniams or con-
verting hot gobe or charges of molten glase into hollow
plass contalners. In general, each section Includas one
or more blank molds In which a giass gob Is Initlally
lormed In a blowing or pressing operalion, an invert amm
for franeferring each blank or parison 1o a blow mold in
which the container is blown to final torm, tongs for re-
moving the containers onto a deadplaie, and a sweap-
out mechanism for sweeping the conlainers from the
deadplalc onlo a conveyor. Additional mechanisms in
the machine provide for closura of mold halves, move-
ment of baflles and blow nozzles, control of mold cooling
wind, etc. Other controliable mechenisms control oper-
ation of the conveyor, inspection of containers paseing
along the conveyor, transfer of the containars to an an-
nealing lehr, elc. U.S. Patents 4,762,544, 5, 580,368 and
5.824,473 illusimaie sysiema of this character.

[00Q3] It is & genersl object of the present invention
1o provide a network for interconnecting the operaling
devices of a glassware manufacturing system for bidi-
rectional communication employing a CANbus commu-
nication protoeol, in which the length of the interconnec-
tion cables need not be identical, which exhibits reduced
noise susceplibiiity, and in which an operating device
may be disconnected from the communication network
far replacement or repair without Interrupting communi-
cations among the remaining devices.

joD04] A glassware forming sysiem in accordance
wih one aspect of Lhe present invention includes B plu-
rality of electronic devices for pertorming operations on
articles of glasaware. These devices may comprise de-
vices for controlling the glagsware forming operation by
controlling one or more operaling mechanisme of
glassware forming system, or may comprise devices for
inspecting articles of glassware for commercial varia-
tions that may aflect commercial acceptabiity of the
glassware and call for possible adjustment or repair of
the glasaware forming system. A network inlerconnects
the devices for intercommunication among the davices,
and includes a star nelwork hub and conductors con-
necting the hub to the piurality of devices in a star net-
work configumtion for bidirectional communication
amang the devices through the hub. The star netwark
hub includes a hub coniroller far controlling operation of
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the hub According to A CANbus communication proto-
col, eireuitry for gensing initiatlon of communication from
one of the devices, and circultry for biocking transmis-
sion of such communication to the device frorm which
the communication l¢ Initlated and enabling cormmuni-
cation from the devica through the star network hub to
all oiher devices connecied 1o the hub. The siar network
hub preferably aleo includes circultry responsive to ter-
mination of communication from the one device for de-
laying enablement of communication from other devices
to accommodate differences In length of the Intercon-
nection conductors or flberoptics.

Brief Description Of The Drawings

[0005] The Invention, together with edditional objects,
feaiures and advaniages thereof, wil be best under-
stood from the foliowing description, the appended
cluims and the accompanying drawinga In which:

FIG. 1 is a schemaltlc diagram of a portion of a glass-
wars manufaciuring system embodying & star net-
work communication system In accordance with
one presontlly preformed embodimom of the invon-
tion;

FIG. 2 is a funciional block diagram of the commu-
nication eyslemn [Hustrated in FIG. 1;

FIG. 3 Is a functional block diagram of the star net-
work hub illusirated in FIG. 2;

FIGS. 4A-4C are fragmentary achematic diagrams
of the field progremmable gate amay (FPGA) lllus-
trated in FIG. 3;

FIG. 5 & a partlal block diagram of a second em-
bodimeant of the invantion;

FIG. 6 is a siate dingram that |llusirales operation
of each channel in the embodiment of FIG. 5; and
FIG. 7 is a detalled block diagram of each channel
in the embodiment of FIG. 5.

Detalled Description Of Preferred Embodimenta

[0006] FiG. 1 Nluairales a portion 10 of a glassware
manutacturing sysiem in accordance with the present
Invention. An individual section machine 12 manufac-
1urec articles 14 of glassware and places the articles in
sequence on an endlese belt conveyor 16. The hot
glusswure Is ransporied by conveyor 18 Lhrough a se-
quence of inspection stations 18a-18d, and thence io
an annealing lehr for stress relief, etc. Machine 12 may
ba as disclosed, for exampla, in U.S. Patent 4,362 544,
Jo007] In eccordance with the present invention ilius-
trated in FIGS. 1 and 2, inspoction dovicos 1Ba-18d arc
interconnectied In a siar communication configuration
with a star network hub 24. In accordance with the
preseni invention, the star configuration in which devie-
es 18a-18d ara connacted to network hub 24 may ba an
unbalanced star configuration or network, in which the
lengths of the Interconnections are or may be unaqual.
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In A presantly preferred embodiment of the invantion,
tha devices communicale with each other through net-
wark hub 24 employing the go-called CANbus commu-
nication protocol, which is a high efficlency serlal com-
munication pratocol and described, for example, In ISO
11888 specifications, which are incorporaled herein by
relerence. Devices 18a-18d are connecled 1o network
hub 24 by bidirectional conduciors, with iranscelvers be-
ing positioned in hub 24 and in each of the devices In
accordance, for exampla, with ISO specification 11982,
also Incorporated herein by reference.

[0008] FIG. 3 is a functional block diagram of network
hub 24. A hub CAN controlier 28 containg suiteble pro-
gramming for superviging and arbitrating communice-
tlons. Hub CAN controller 26 provides a clock signal and
a Hub CAN Transmit signal1o a field programmabie gate
amay (FPGA) 28, which in tum provides a Hub CAN Re-
celve signal 1o hub CAN controller 26. FPGA 28 Is con-
necled Lo a plurafily of Iransceivers 30 for communica-
tion with devices 18a-18d, 20 through suitable connec-
tions.

[a009] FIGS. 4A-4C are schematlc diagrams of cir-
cultry containad within FPGA 28. FPGA 28 provides the
necessary lagic necded to pags one device's communi-
cation measage to all otherdevices and to hub CAN con-
irolier 28. When hub CAN controller 28 sends die mes-
sa8ge. il must be sem back to iself since a transcelver
is not prasant. FIG. 4A shows tha logic for gating mes-
sages from the various devices to the hub CAN control-
ler.

[0010] According to CAN protocol, the receive signal
{rom each device siays at a high logical level or reces-
sive siaie when the device is not sending & message.
When a davica begins 1o send a message, the CAN Re-
ceive signal from that device will change 1o a low loglc
level or dominant state. When no devices are sending
a meseaga, all of the Device CAN Receive sipnals are
at a high or recessive stale. This will cause all of the
Fitared Qut Device signalato be ata low logic level, and
tha Combined CAN Qut signal 10 be at & high logic level.
Thus, all inputs to AND gste 32 In FIG. 4A are initially
high, and the Hub CAN Receive output io hub CAN con-
troller 28 (FIG. 3) Is high. The Hub CAN Tranemit input
to Inverier 34 and NOR gete 38 (FIG. 4C) is high, and
all of the Flitered Out Device Inputs to gate 36 are low.
The Combined CAN Out output from gate 386 Is thus in-
ilially high.

[0011] FIG. 4B litustretes iwo channels 38,40 for gen-
erating assoclated Filtered Out Device signals, in this
case for a device 1 (channel 3B) and device N (channel
40). In both channels 38, 40, the Device CAN Receive
inputs arc inktlally high and the Combined CAN Qut in-
puts lo OR gates 42 are inltially high. Thue, as noted
above, the Filtered Out Device signals from each chan-
nel 38, 40 are initially low, and the Device CAN Tranami
ouiputs are inkially high. Each channal 38, 40 includas
an AND gale 44 that receives & Device CAN Receive
input for the assoclated device through an inverier 48,
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and which receives the output of OR grte 42 directly,
through a 0.1 microsecond delay 48, and through a 1.5
microsecond laich 50 and inverler 52.

[0012] If device 1 begins sending a message (e.9., In-
spection device 18a in FIGS, 1 and 2), the Device CAN
Recelve signal for that device will change 1o a low logic
level. This Input to channel 38 operates through inverter
48 and gate 44 1o ewlich the Filter Out Device signal for
davice 1 to a high logic ievel because the other inputs
1o AND gate 44 are aiready at a high logic level. This
switching of the Fitered Out Device signal for device |
will cause the Combinad CAN Out signal (FIG. 4C) 1o
change to a low logic level. Thus, In channel 38 of FIG.
4B, the Device CAN Tranamlt signal for device 1 will re-
main high due to the Filtered Oul Device signal for de-
vice 1. This Inhbits transmission of the message from
device 7 back 10 device | since such retransmission
would lock the channel In that state. In the meantims,
lhe Device CAN Transmil signals for Lhe other channals
(e.g., channel 40) will change to a low logic level since
baoth the Fitered Out Device signals and the Combined
CAN Out signal will be at a low loglc level. Thua, com-
munication from device 1 is enabled for tranemisaion to
davices 2-N, but Is inhibited from rotranemission back
to device 1 by generation of the Fltered Out Device sig-
nal in channel 38 for device 1.

[0013]) When the Device 1 CAN Receive signal later
retumns the high logic level, the Filterad Out Device 1
signal (FIG. 4B) will retum to the low logic leval. The
Combined CAN Out signal (FIG. 4C) changes back to
the high logic level. Forthe devices otherthan the trans-
miiting device {davice 1 In this exampie), tha Device
CAN Transmi signals (FIG. 4B) return to the high logic
level. However, the 0.10 microsecond delay 48 and the
1.5 microsecond positive edge-triggered lgich 50 will
maintain the Filtered Out Device signal for device 1 at
the low logic level for 1.5 microseconds. The Device
CAN Recelve signal for sach assoclated devica 2-N will
have no effect during the 1.5 microsecond delay period
that the laiches 50 are active. After this 1.5 microsecond
tima delay period, the Davice CAN Recelva signal will
be enabled to chanpe the Filtered Out Device signale
for davices 2-N.

[0014] This latching of the Filered Out Device signals
Is used to prevent lalse emors from belng detected dur-
Ing the CAN acknawledgment bit portion of the commu-
nicalion messages. According 1o CAN communication
protocol, a transmitting device (device 1 in the present
example) sends a recessiva state bil atthe end of ames-
sage calling for acknowledgment. Any cther device that
successfully received the message must reply with a
dominant bit, which the tranemitting dovico Is walting to
dalect. To accommodaia the possibility of different cable
lengths belwsen each device and the natwork hub, the
delaye before each device's acknowledgment arrives
can vary. Uge of latch delays 50 prevenis each device
from detecting an error due to time differances with an-
other device's tralling edge of the acknowledge bit. In a



5 EP 1122218 A2 8

hub implementation empleying CAN protocol at & speed
of 250,000 bits per second, 4 microseconds I8 required
to transmit one bit. Every bit Is sampled by CAN Con-
troller 28 in each device at about 2.5 microgeconds into
the bit time. The delay of 1.5 micraeeconds at laiches
60 is saiected 10 ensure that bit information transmited
1o the varlous devices will be at the correct logic level at
the time i is sampled.

[0015] FIG. b Is & partial block diagram of another em-
bodiment of the invention, which Hlustrates that the
transcelver 30 for each channel is connected to a cor-
responding iranscelver in each device 18a-18¢ and 20.
The tranemitting stale of each device ls dependent upon
whether the dominant siate is generated by that device
or anothar. in datermining the logic {or setting the output
siate of the ranamitier (TXn), The inherenl deiay in the
transcelver must be taken Into consideration. When the
tranemitier (TXn) Is put In & domninant state, it will ba up
lo 75 neec. later before tha receivar {(RXn) will register
the change In state. This can create problemns In deter-
mining the proper state of the transmitter during these
tranaition perfods. FIG. 8 is a siate diagram (or the RAX
signal from the transcsiver to FPGA 28, the transmit
(TXn) signal from the FPGA, and the combined rocclve
(CRXn) eignal from the other CAN channgle. There are
six dafinable states for sach channel, as followa:

Siate 1 - This Is the normal State of the network
when nona of the devices are trying to communi-
cate. The receive Input will be (n is recessive state
(RAXn=H), the combined receive Input from all the
other devices will be recessivea (CRXn=H). and the
state of the transmit line will be recessive (TXn=H).
State 2 - This Stale has the RXn input dominant
(AXn= L), the CRXn input recessive {CAXn=H), and
the transmit output recessive (TXn=H). This State
Is & transitory condition that is caused by the delays
through the transceiver and the high clock speed of
the stale machine. It can be entered into through
three different seta of circumstances.

State 1 1o Siate 2- This is the moet likely eniry
means Into State 2. The device connecied to
the channel In question begins transmission
{RXn goes low.) Since no other devices are
transmitting at 1hat time, the CRXn Input wil be
In a recessive slate. (This will chunge luler
when the dominant state of AXn is transmitted
to the other devices and relumed to RXn
through the CRXn Input.) Under these condl-
tions the dominant siate should not be broad-
cas! back to the originating device on that chan-
nel, which would causa the network can get
locked In the dominant state. Therefore, TXn
should remain recessive allowing the connect-
ed device 10 control the state of tha RXn Input.
Siate 3 to State 2 - This transhtion is a temporary
condliian that can arice because of the delay in
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the tmneceiver reporting back A changa In aiate
for Its natwork segment (75 ngec. daiay). If dur-
Ing the acknowledge part of the tranemission
two devices register a dominant input on the
sama clock cycle, both TX outputs would be In
a high elate. If the CRXn input goes recessive
before the local device, the channel could mo-
mentarly ba In Stale 2 until the local device re-
turmna to a recessive slate. This transhion is pos-
slible but not very lkely to oceur.

Siate 6 to State 2 - This transition is also atem-
porary condition due to transceiver dalay. The
controlling device has relumed to the recessive
slate and the local TX outpul has changed lo
the recessive elale, but the RX input has not
ye1 registered the change because of the delay
through the transcelver.

Siute 3 - This Siale Is lhe normal Siate lor & lruns-
mission where the dominant siate is originated from
the local device. The RXn input will be low, and the
CRXn Input will also be low because the dominant
state that is being iranamitied io the other devices
ie being reportod back to their asseciated RX inputs,
By looking at FIG. &, it can be seen that ail but the
local RX Inputs are combined to make the CRX in-
put, Therafore, afier the transceiver deiays have ax-
pirad, the CRX input will algo be In the dominam
alate. Sinca the local device is Initiating the domi-
nari state, the local TX output will remain recessive.
This Stats can only be entered from Stale 2.

Siste 4 - While this State can only be entered from
Siate 3, there are two possble exits from this State.
It the locai device Is the only device that was trans-
mitling the dominant state, then the CAX input
should retum te the recessive slate after the trana-
ceiver delay has elapsed and retum this channel to
State 1, I however, after 75 neec, (length of trans-
ceiver delay), the CRX Input has not gone races-
&ive, then another davice Is algo transmitling a dom-
inant state and the output of the local TX should
change from recessive to dominant. if more than
one channel is tranemitting a dominant state, the
channel should ideally go directly from State 3 to
State 5 when the local RX Inpui goes recessive, but
there I8 no direct way to distingulsh betweenthe two
possbilllles (State 3 to 5 or Slale 3 lo 4). The only
way of detarmining which case is currenily active ls
by going Into Stale 4 and seeing if the CRX inpul
lasls more than 75 nsec. This momentary ermor in
output state should not create a communications
problem bocauso R occurs st tho bit transitions and
the bit is not sampled until much later In the bit time.
State 5 - This is a transitory State that occurs be-
cause of transceiver delays. i occurs when the
dominant siate is generated from a device other
than the local one {(CRX<=L). There can be As much
as 75 ngec. delay from when the TX outpul goes
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dominant to when It |s reported by the RX input. The
channel will be In thie State untll the recalver {RX)
caiches up with the tranemitter (TX). This Stale Is
entered from elther State 1 or Stale 4. and In both
cases is only a transitional State needed to get to
the final State, which i& State 6.

Siate 6 - This State is the result of the dominant
slale being generated by a device other than the
local davice (CRX input). The only difference be-
tween this State and State 3 is the condilion of the
TX output. Since the dominant siate is exiernally
generated, it must be communicated 1o the local de-
vice by pulling the TX output low (dominant state).
The channet wili stay in this State until the CRX In-
put goes back to the receseive state. Whenthe CRX
Input goes recessive, than the channel whi transi-
tion through Siate 2 on iis way back to Siate 1. This
State Is entered because of the transcelver delays.

[0018] The logic for sach channel to support the state
diagram In FIG. 6 is shown In FIG. 7. it has been sim-
pllied to minimize space required within the FPGA. The
logic looks only at those States that would cause the TX
output to go low. A shift registor is uscd to determine the
length of time the channel staye in State 4, By using a
40 MHz ciock, a three stage shifl register provides the
required 75 nsec. delay. if a different clock frequency Is
used. the number of stages in the shift repister must also
be changed.

[0017]1 There has thus been disclosed a glassware
forming system, which employs a star network configu-
ration for cornmunication among operating davices. that
fully satisfles all of the objects and aims previously set
forih. Aithough the communication syelem of the
prasent invention has been disclosed in conjunction with
a presently preferred implementation for Inspecting hot
plassware between an individual section machine and
an annealing lehr (FIG. 1), other Implementations are
coniemplated. For example, the communication system
of the present invention can ba employed for communi-
cation between and among computers lor operating in-
dividual sections of the glassware forming machine, as
disclosed for example in above-referanced noted U.S.
Patenis 5,580.388 and 5,624,473. The communication
system of the present invention can also be employed
for communication among hot end and/or cold end in-
speclion equipment as disclosed, lor example, in ubove-
referenced U.S. Patent 4,782,544. The neiwork hub In
the preferred embodiments of the invention employs a
fleld programmable gate amray, which Ia 8 commercially
avallabls programmable logic device that containe an
array of hardware logic olements that arc variably con-
figursble co procese signal data. However, FPGA 28
could be replaced by an amay of standard hardware log-
ic elements, If desired. Other modHicatione and varia-
tions will readily suggest themsaives o persons of ordl
nary eklll In the art. The Invention Is Intendet to ambrace
all seuch modifications and variations as fall within the
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gpirit and broad scope of tha Appended clalms,

Claims

1. A glassware forming syatem thet includes a plurality
of electronic devices (18a through 18d) for perform-
ing opersations on ariicles of glassware and a net-
work interconnecting eaid devices for Intercommu-
nication Among said devices, characterized in that
said network Includes::

a star network hub (24) and means connecling
said hubto said plurality of devices in a siar net-
work configuration 1or bidirectional communi-
cation among said devices through said hub,
sald star network hub Including:

& hub controlier (26) for controlling operation of
&aid hub eccording lo @ CANbus communica-
tlon protocol,

means (32, 38) for sensing a communication
tranamitied from one of aald devices, and
meana reaponsive lo said eenalng meana and
to said hub controller for blocking tranamieslon
of said communicatlon to said one of sald de-
vices and for enabling communication from
sald one of gald devices through seld star net-
work hub 1o all other devices connected to said
hub.

2. Thesystem setlorth in claim 1 wherein said devices

(18a through 18Bd) are responsive to operling con-
ditions for controlling at least one aspect of opem-
tlon of an individual gection machine glassware
forming system (10) that includes an individual sec-
tion machine (12) with a plurality of Individual sec-
tions for forming glass gobs Into aricles (14) of
glagsware and a conveyor (186) for recelving and
transporting articles of glassware from the machine.

3. The sysiem set forth in claim 1 or 2 wherein said
star network hub further Includes a plurality of tlang-
celvers (30) for connection o said devices.

4. The sysiem set forth In claim 1 or 2 whereln said

sensing means and said means responsive 1o said
sensing mesns comprise u lield programmable gule
array (28).

5. The aystemn set forth in claim 1 or 2 wherain said

star network hub (24) further includes means (48,
50) rceponsivo to termination of communication
from sald one of sald devicas for delaying ena-
blement of communication from other of sald devie-
ee lo accommodate differences in lengths of said
connecting mesns.

6. The sysiem set forth In claim 1 or 2 whareln eaid

f
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manns responsive to sAid eensing means compris-
es a plurallty of channels {38 through 40}, one for
each of sald devices. with each said channel includ-
ing & gate {44) having an output for enabling com-
municétion from the associated device, one input 5
for recelving communication from the associated
device, and a second input coupled to sald output
through delay means (48, 50) for delaying enable-
ment of communication from said associated de-
vice. 10

7. Thesystem set forth In claime wherein eald devices

{(18a through 18d) comprise means for inspecting

glasgwara from said conveyor.
15

0
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GOTA - COLOMBIA

PODER -

Yo {inosotros) OWENS -
CONTAINER INC.

BROCKWAY GLASS

domlclllado(l} en One SnaGntoﬁ Toledo Ohio 43888,
Estados Unidos’ do América

Nombro(amos) a: JUAN PABLO CADENA SARMIENTO
y/o BEATRIZ - JARAMILLO y/o CARLOS M.  PALACIO
EASTMAN y/o HECTOR GOMEZ MEJIA, de Bogotd,
Colombie, apoderados verdsderas y legales con poder
especial, amplio y suficients, para recabar de las oficinas
y autoridades colombienas administretivas, judicisles y de
policie, en ouslquier instencls o recurso, ia obtencién de
patentes de invencién, reglitros de marcas, disefios
industridles, modelos de utilided, depésitos-de nombres
¢omaerciales y sngeinas, registros de derechos.de autor y
contratoe sobre los mismos, obtencidn de cerdficados de
obtentor de veriedades vegetalas, asl.como sus
prérrogas, rencovaciones, anotacionss des traspaso,
cambios de nombre y/o domlcllio; elsbarer, tramitar v
glatrar contratos de licencia y ficenclas de cualesquiera
‘:ues: Intervenir como demandante o como demandado
sh cuslquier instancla y recurso snts cualquler juez,
corporacidn, funclonario pilblico o autoridad en scciones
judicleles, adminisiratives y de policfa teles como:
oposiclones &l registro de merces; acclones de
caducided, cancelacién y nulidad; acciones
relvindicatorlas, accionea derlvadas de la obtsnclén o
explotacién de licenclas; acctiones de competencia
desleal; demsndas psnales; acciones de lndemnlncldn
de perjulclos, reclamos y obssrvaciones a s

ojercicio ds medidas cautelares y en o©
medidas eimilares,

A este sfecto, lofe) faculto{amos] para sleve
formuler duerlpctonu. snmiendas,
decieraciones,, opommonu, cancelaclone},
apelaciones y ‘reclamos; paglr impuestc

vimenes prescritos por la’ley; renunolar o deslsﬂr a

rechos concedidos o en curse de conocesidn; reolblr
tods clese de dacumentos y valores, dando el descargo
respecivo, y. en general, _para der ente dichas
autoridades todos los pesos néceserios al efecto Indicado

y tomer todes las medidas que creyeren conducentes al

resguardo de mis (nuestros Intersses), con todes las
demis faculiades legales necnl;in

‘- Este poder cnmprqndo {a fuculted de ratlficar o confirmar
on ml " (nubstro} nombre lo aotuado asf como la faoultad
'‘de’ deslistir, wandlglr, Gomprometer, y la de sustiwiro en
todo o en pearte y revocar sustituclonss. Aaimismo
nombro(amos) a: JUAN PABLO CADENA SARMIENTO
y/o BEATRIZ JARAMILLO y/o 'CARLOE H. PALACIO
EASTMAN y/o HECTOR GOMEZ MEJIA, domiclliado(s)
en la Carrera 7'Nd. - 18-68 Pleo 9, mis (nuestros)
apoderndos en Colombia, con facultades para reciblr
notificaclones y designar spodersdos Judicisles o
extrajudiclales.

Otorgado y firmado en
hoy de de ~ 200_

Firma
Nombro

Cargo

POWER F ATTORNEY NGy

1 [We) OWENS - BROCKWAY GLASS CONTAINER
INC.

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

Hereby appoints JUAN PABLO CADENA SARMIENTO
end/or BEATRIZ JARAMILLO and/for CARLOS H.
PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of
Bogotd, Colombia, my (our) true and lawful sttorneys
with special, ample and aufficlent powsr to obtain from
the Colomblan admirilstrative, judicial and police offices
and authoritias, in any Instance, privileges of patents of
inventlon, reglstration of trademarks, industrial designs
and utilhy models:-registration of commercial names and
embleme, reglatration of copyright and contracts related
thereto, certificats of obtainers of vegatables varieties,
as well as wxtensions, renewaia and recordal of
assignments and changes of name and domicile related
to the shove; 10 prepare, prossouta and ragister licenses
of any kind; to act as pleintiff or defandant In any

- instance or recourse, and before any judge, corporation,

public official or authority In judiclal, administrative snd
police actions, such aa: oppositions to the registraton
of trademarks; caducity, cancellation and nullity actians;
clalm actions derlved from tha obtelning or exploitation
of licenses, action of unfelr compedtion; criminal
proceedings, actlong for payment of damages: claims
hgprvations on patent applications, models,
¥ signs and urility models; In the exerclse of
W measures and In other actons or similer

pffact they heresby esmpowered to flle
, formulete descriptions, amendments,
195 declarations, oppositions, cancellations,
ities, eppeals and cleims; to pay taxes, quatas and
ssseesments prescribed by law, renounce or waive the
rights granted or In the process of granting; to receive
alf kinde of documents and valuables, giving the
respective relegse of receipt, and, In general, to take
before sald authoriles the necessery steps to such
eftfect, and any measuras that they may deem partinent
1o the sefeguard of my {our) Interestis) with ail the
other necessary lagal powers. .

This power includes-the faculty to ratify or confirm
desist, settle end compromise on my {our} -behalf, and
to substitute this.power In whole or In part and to
revoke substitutions. -At the same time | (Ws} harsby
appoints JUAN PABLO CADENA SARMIENTO and/or
BEATRIZ JARAMILLO snd/or CARLOS H. PALACIO
EASTMAN and/or HECTOR GOMEZ MEJIA, domiciled In
Carrera 7 No. 16-68, Piso 9, my (our} attorney(s) in
fact, with powers 1o recelve notlflcations and 1o
designate Judicial and extrajudiclal attornays.

this 2 gey of Z 2004
Signature -é

Titde



CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de

personeimente comperecid ante mf

s qulen conazeo, y de quien me consta que firmé el
anterior documento, dabldamente juramentado declard y
dijo que ¢l {ells) es

. de OWENS ~ BROCKWAY GLASS CONTAINER INC

.Hoy,

LY
’

L

T I R L A o
Sociedad legelmente .constituidg . pere un perfodo ds
durscitn que ain no haXepninado; que el declarante esté
sutorizedo por diche compaliia para conferir sate poder;
que ol sello emtampado por:é6l al ple de tal poder, en
nembre y represantacién de:ls sxpresada compsilia, es el
sello oficlal de.ella; y. que.el objete pars el cuasl ss
confiers este. Inatrumento estd comprendldo dentro del
objeto socla! de la socieded.

E suserio Notarlo hlei,co'ns'tu: que tuvo = la viata las
pruebes de la existencia de.la socledad. )

Estado de
con {acha

.y que qulen .conflere ol presents poder we su

. reprasentante. .o

A dg . eumpln;:idlemnl
eptemf

a quien {es)-conazco y 'me: consta que -esison) lals) -

. perspna(s) firmente(s} ‘del :documento que precede y

-
ot

ar e

a N

ailen(es) declara{n} - que otorgen el mismo para los fines
¥ Prppéujtos que en.él.ee expresan.

.
- -

‘\-l ‘

Notatla Pdblico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA,

FHONE kD).

: NV, 26 2084 11:506M F3 @
\9

" NOTARIAL CERTIFICATE (CORP RATION)

On this . z dey of DECEMEER 2004 &
personally sppeared before me

ROBERT E. LACHMILIER
to me known, end known to me to be the person who
signed the foregoing insttument who being by ms duly
gworn did depose and say thet he (she) is the

VICE-PRESIDENT

of OWENS - BROCKWAY GLASS CONTAINER INC

Which is legally consttuted for @ temn not yet expired,
that deponent Is authorized by sald Compaity 10 confer
this Power of Attorriey: that the seal affixed hergunto
by the deponent In the nama and on behalt of sald
Corporation ls the corporate seal thereof: and that the
purpose for which this instrument is granted is included
within the corporata purpose of company.

Tha undersigned Notary Public attests that h:e has seen
the documents that prove the existence of the °
company.

Stats of @f&{) ) :
underdate of 7 4-% -0 ¢ DR

S

and thet he {she) ;n(ho' FantHee
freorney Is tts Representaliyiisg

bn this
personally appeared before ma

day of of

who Is{are) known to me gnd who | attest executed the
foregoing document and he (they) declared he (they)

grantie) the document for the uses and
O oroeoed. _ purposses therein

Notary Public (Seal)

LEGALIZATION BY APOSTILLE I8 REQUIRED.
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' APOSTILLE Q@

(Convention de la Haye du 5 octobre 1861) ™~

1. Country: United States of America
This public document

2. has been signed by REBECCA E. BHAER

3. acting In the capacity of Clerk of Court of Common Pleas
4. bears the seal/stamp of Court of Common Pleas, Wood County

- CERTIFIED

5. at Columbus, Ohlo

6December 20, 2004

7. by the Secretary of State of Ohib.

8.No.200417
9. S.eaIIStamp: 10. Signa

él/ A

J. Kenneth Blackwell
Secretary of State of Ohic

' This certification certifies only the authentidity of the signature of the
offidal who signed the document, the capadty In which that officlal
acted, and where appropriate, the kdentity of the seal or stamp which
the document bears. This certification does not Imply that the -
contents of the document(s) are correct, nor that they have the
approval of this office.
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CERTIFICATE OFFICIAL CHARACTER
THE STATE OF OHIO

WOOD COUNTY COMMON PLEAS COURT

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

Clerk of Courts Wood County, OH
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TRADUCCION DE LO$ SELLOS QUE SE ENCUENTRAN EN EL PODER
OTORGADO POR OWENS - BROCKWAY GLASS CONTAINER INC., COMPANIA '
DOMICILIADA EN ONE .SEA GATE, TOLEDO OHIO 43666, ESTADOS
UNIDOS DE RMERICA, A LOS DOCTORES JUAN PABLO CADENA SARMIENTO

Y/0O BEATRIZ JARAMILLO Y/O CARLOS H. PALACIO EASTMAN Y/O
HECTOR GOMEZ MEJIA.

OTORGADO Y FIRMADO EN PERRYSBURG, OHIO, A LOS 2 DIAS DEL MES

DE DICIEMBRE DE 2004, ]

FIRMADO: ROBERT E. LACHMILLER, VICEPRESIDENTE

TRADUCCION OF lClALbNO. 033/2004.- : i

———————  ——— ——— T ———— —— -

CERTIFICADO NOTARIAL (SOCIEDAD)
EL DIA 2 DE DICIEMBRE DE 2004 PERSONALMENTE COMPRARECIO ANTE
MI ROBERT E. LACHMILLER, VICEPRESIDENTE DE OWENS - BROCKWAY
GLASS CONTAINER INC., UNA SOCIEDAD LEGALMENTE CONSTITUIDA
PARA UN PERIODO DE DURACION QUE AUN NO HA TERMINADO; QUE EL
DECLARANTE ESTA AUTORIZADO POR DICHA COMPANIA PARA CONFERIR
ESTE PODER; QUE EL SELLO ESTAMPADO POR EL AL PIE DE TAL
PODER, EN NOMBRE Y REPRESENTACION DE LA EXPRESADA COMPANIA,
"ES EL SELLO OFICIAL DE ELLA; Y QUE EL OBJETO PARA EL CUAL SE
CONFIERE ESTE INSTRUMENTO ESTA COMPRENDIDO DENTRO DEL DE LA
SOCIEDAD. EL SUSCRITO NOTARIO HACE CONSTAR QUE TUVO A LA
VISTA LAS PRUEBAS DE LA EXISTENCIA DE LA SOCIEDAD.,
ESTADO DE OHIO, EL 2 DE DICIEMBRE, 2004.
Y QUE QUIEN CONFIERE EL PRESENTE PODER ES SU REPRESENTANTE.
FIRMADO: ROBIN S. RAYNER, NOTARIO PUBLICO, ESTADO DE OHIO,
CON COMISION HASTA EL 17 DE FEBRERO DE 2008.
HAY SELLO EN RELIEVE DEL NOTARIO.

D R T R S B A T e e S B g e i e S ———




TRADUCCION OFICIAL NO. 033/2004.-

CERTIFICADO CON CARACTER OFICIAL
ESTADO DE OHIO — CONDADO DE WORD
TRIBUNAL DE ASUNTOS COMUNES

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

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

Corte en la ciudad dp Bowling Green, Ohio, a los 8 dias del mes de Diciembre dsl
afio 2004. '

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

SEPT 6 1972
{ MINISTERIO
JUSTICIA

/



TRADUCCION OFICIAL No. 033/2004.-

APOSTILLA

CONVENIO DE LA HAYA DEL 5 DE OCTUBRE DE 1961

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

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

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

CERTIFICADO

5. EN: COLUMBUS, CHIO

6. EL; 20 DE DICIEMBRﬁ, 2004

7. POR: EL SECRETARIO DE ESTADQ DE OHIOQ
q. BAJO EL NO.: 200417 -

9. SELLO: SECRETARIO DE ESTADO DE OHIO

10. FIRMADO: J. KENNETH BLA.CIEWELL, SECRETARIO DE ESTADO DE OHIO

LA TRADUCTORA OFICIAL

Jilsa tilothianice

HELENA URIBE DE LEMOINbermn o =fi
o cigsigoe & lad

15 FEB.




Redivacion » 85019564 “‘ et
Fecha (AD): 2005-83-gp ihid4e

Trapite 3 W11 peT-PRTENT
Depeniencia: 2024 DIVISION B wmﬁ'ﬁ"gl PRESENTA

Folios: 112

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADOR
PATENTE DE INVENCION / MODELO DE UTILIDAD () ( "r
Incicaclén de que se solicita la concesién de una patente. () ( 2
Datos de idantificaclon del solicitante o de 2 persona que se praserta la solicitud. { ) {
Descripcion de Ja invencion. J {) (1
Dibujos de ser astos partinentes. () (1
Comprobante de Pago de las tasas establecidas.
COMPLETA () INCOMPLETA ( ) ()
DISENO INDUSTRIAL ( )
- Indicaclon de que se solicita el registro de Disefto industrial () { )
- Datos de Identificacion del solicltante o de la persona que presenta { ) { )
- lasolicitud.
- Representacion grifica o fotogrifica del Diseiio Industrial o mueatra del
Material que incorpora el digeflo. () ()
Comprobante de pago de las tasas establecidas () ()
COMPLETA () INCOMPLETA () ()
ESQUEMA DE TRAZADO ()
- Indicacién de que solicita el registro de un Esquama de trazado. () ()
- Datos de Identificacion del soicitante o de la persona que presenta
La solichud. () ()
Representacion gréfica del esquema de trazado () ()
Comprobante de pago de las tasas establecidas. () ()
COMPLETA ( ) INCOMPLETA {) ()

Firma Responsable: Qi)od‘.o M NESOQ

Fecha:



A

Industria y Comercio

SUPERINTENDENCIA

v

2020 \
Bogota, D.C.,

Doctor: oficioN°’ -+ 12467

JUAN PABLO CADENA SARMIENTO

Apoderado

OWENS - BROCKWAY GLASS CONTAINER

ASUNTO: Radicacion N° 05-19564
Solicitud intemacional PCT/US2003/027548
Fecha inicio fase nacional 04/04/2005
Tramite 011
Evento 379
Actuacién . 430
Folios 001

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

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

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

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

El -&nterior requerimiento fue notificado por fijacion en lista de
fecha, .’a; m M -

202030



