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WARNING

To ensure that the equipment described by this User Manual, as well as the equipment
connected to and used with it, operates satisfactorily and safely, all applicable local and national
codes that apply to installing and operating the equipment must be followed. This includes the
National Electrical Code in the USA and other applicable legislation, regulations, and codes in
practice elsewhere. Since codes can vary geographically and can change with time, it is the
user’s responsibility to determine which standards and codes apply, and to comply with them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN RESULT IN
DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO PERSONNEL.

Persons supervising and performing installation or maintenance must be suitably qualified and
competent in these duties, and should carefully study the User Manual and any other manuals
referred to by it prior to installation and/or operation of the equipment.

The manufacturer accepts no liability for any consequences resulting from inappropriate,
negligent or incorrect installation, operation, or adjustment of the equipment.

The contents of the User Manual are believed to be correct at the time of printing; however, no
responsibility is assumed for inaccuracies. In the interests of a commitment to a policy of
continuous development and improvement, the manufacturer reserves the right to change the
specification of the product or it's performance or the contents of the User Manual without notice.
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SECTION 1
GENERAL DESCRIPTION

This section describes the features of the HSL-WISV CUP Servo
Cupfeed control package. Thisincludes the functional description,
alarms detected, interlocks between the control package and the
existing control system, etc.

1.1 FEATURES

Provides Servo motor driven positive cupfeed cam control for
APM Positive cupfeed cam upgrade.

Interfaces directly with cupfeed cam servo motor, machine
mounted main crank resolver, and existing control system to
accurately cam cupfeed with main crank in all modes and al
Speeds.

Immediate cupfeed cam stop at detection of short can or tear-off
protects valuable tooling by preventing the feeding of an additional
cup.

Completely automatic synchronization of cupfeed cam with main
crank shaft when clutch is engaged to reduce down-time and
reduce operator manual interaction.

Optional high speed logic functions add-on performs additional
high speed control functions of Ragsdale Bodymaker including
cupfeed solenoid control, air strip control, as well as die protection
(short can detection).

Alarm detection: cupfeed following fault, cupfeed servo motor
o'temp, cupfeed motor amplifier fault.

Provided with Windows and DOS based set-up software packages.
Thisalows all user selectable parameters to be set using easy to
use menus as well as download the respective application
programs and set-up data.

Based on the high performance M4510 PLC/PL S/Motion control
module. This allows easy trouble-shooting and user customization
using SY Sdev (DOS-based) programming package.

HSL.-WISVCUP User’s Manual

SYSTEMS Electronics Group



SECTION 1

GENERAL DESRIPTION

1.2 FUNCTIONAL DESCRIPTION

The HSL-WISV CUP Bodymaker servo cupfeed control package is an
electronic upgrade package used in conjunction with the Ragsdale
servo positive cupfeed upgrade. It provides complete motion control
of the servo cupfeed cam plus detection of the following alarms:
cupfeed motor over temp, amplifier fault and cupfeed cam following
fault.

The package interfaces directly to the machine mounted cupfeed servo
motor, cupfeed timing sensor, main crank resolver, as well as the host
PLC viadiscrete DC I/0O.

The control system is not a dedicated "black box", but is instead
implemented using the high performance SY STEMS M4510 PLC/PLS
Motion control module. This allows easy customization by either SEA
or the end user. The M4510 module is programmed using the DOS-
based SY Sdev programming package. This allows the module to be
programmed in any combination of Ladder or High-level (subset of
"C"), aswell as perform on-line monitoring and trouble-shooting.

1.3 CUPFEED CAM SERVO MOTOR CONTROL

The cupfeed cam motor control is implemented with a high speed
(0.5msec update) PID servo loop. The main crank position is used as
the reference for the servo loop with the cupfeed cam position used as
the feedback. Both main crank position and cupfeed cam positions are
generated with resolvers to provide the highest degree of reliability
and noise immunity. Both resolver format signals are converted to
digital with aresolution of 12-bits (0-4095). The PID servo loop nulls
the error (difference) between the main crank and cupfeed positions to
zero (or as minimal asis practical). Full access to the PID gains allows
the servo loop to be tuned to provide the optimum balance between
acceptable error and minimum running current.

At the detection of a short can or tear-off, the cupfeed camis
immediately stopped to prevent the feeding of an additional cup which
protects valuable tooling. The cupfeed cam automatically synchronizes
with the main crank when the machine is re-started to minimize down-
time and eliminate manual timing by the operator.
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The cupfeed cam is activated by the clutch solenoid control of the
existing control system. The "HSL-WISVCUP" isinterlocked to the
existing clutch solenoids via redundant positively guided relays with
sdlf-check to maximize safety. The cupfeed servo motor is enabled via
a contactor driven by these relays and thus incorporates the same level
of safety typically provided with dua clutch solenoids with hardware
interlocks.

1.4 ALARM DETECTION

The package detects the following alarms:

Cupfeed Following Fault: Thisaarm occurs when the cupfeed
cam following error (difference between main crank position and
cupfeed cam position) exceeds a user defined preset. Thisindicates
either binding in the cupfeed cam, miss-tuning of the PID gains,
broken belt, etc.

Cupfeed Amplifier Fault: Thisfault is generated by the B25A20
Cupfeed amplifier directly. Sources of this fault include: amplifier
output short circuit, amplifier over-voltage, amplifier over
temperature.

Cupfeed Motor Over Temp: Activated by the thermostat in the
cupfeed servo motor. This fault occurs when the temperature of the
motor exceeds 155° C.

The above alarms are available to the host PLC via discrete outputs.
These should be used to stop the machine and indicate the problem
when any one of the alarms occurs. In addition, the alarms are summed
into the "Machine Run Enable" output which is available to the host
PLC viaadiscrete output. This should be used to stop the machine
when any one of the alarms occurs.
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1.5 INTERLOCKS TO EXISTING CONTROL SYSTEM

In addition to the darms listed in section 1.4, the following interlocks
are +24VDC Discrete signals which should be interlocked to the
existing control system:

Machine Run Enable: Thissigna isthe summation of all the alarms
in section 1.4. When "ON", all dlarms are clear and the machineis
enabled to stroke. When "off", one or more of the alarms is active and
the machine must be stopped and disabled from running.

Cupfeed Enable: Thissignal indicates to the existing system when
the cupfeed is synchronized with the main crank and thus, if the
existing system is ready, cups can be feed into the machine. Thissigna
typical turns "on" within one stroke after the clutch is engaged in
continuous or inch mode when the cupfeed has synchronized with the
main crank and stays "on" until a short can is detected or the cupfeed
cam is manually moved out of time with the crank.

1.6 INTERLOCKS FROM EXISTING CONTROL SYSTEM

The following interlocks must be provided by the existing control
system:

Run Mode (Wire 544): Thisis an input to the HSL-WISVCUP
controller which should be on when "Cont." or "Inch" mode is
selected. This can be mapped from an output of the existing PLC. See
the suggested existing PLC ladder logic in Appendix A.

Run Mode (Wire 526): Thisis ahardware interlock which must be
derived directly from the RUN/BAR selector switch of the existing
system. Thisinterlock disables the cupfeed servo motor contactor
when in BAR mode and thus provides the function of safety interlock
when bar mode is selected.

Short Can Alarm: Thisis an input to the HSL-WISV CUP which
should be mapped from an output of the existing PLC and should be
"on" when ashort can is detected by the existing PLC. Thisinput
stops the cupfeed cam immediately and prevents another cup from
being fed into the machine.
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Alarm Reset: Thisisan input to the HSL-WISV CUP controller
which can be mapped from an output of the existing PLC and should
be "on" while the "Alarm" reset push-button of the existing systemis
depressed.

Clutch On: Thisisan input to the HSL-WISVCUP which can either
be mapped from an output of the existing PLC whichis"on" when the
clutchis"on", or can be derived directly from one of the clutch
solenoids (assuming +24V DC solenoids are used).

1.7 OPTIONAL HIGH SPEED LOGIC

In addition to performing the standard cupfeed cam control, the HSL -
WISV CUP package can be upgraded to perform additional high speed
logic functions of the bodymaker by purchasing the optional HSL-WI6
package.

The HSL-WI6 option package performs the following:

Additional high speed functions of the Ragsdale Bodymaker
including cupfeed solenoid control, air strip control, aswell asdie
protection (short can detection)

Accurate short can detection to aresolution of 1/4" can length.
Short can detection incorporates immediate stop of the cupfeed
cam and cupfeed solenoid to prevent the feeding of an additiona
cup.

Highly repeatable air strip control to reduce can stripping and
blow-out problems.

Brake Wear compensation (Auto BDC timing programming)
algorithm to stop press at BDC regardless of brake response.
Brake response determination allows displaying of actua brake
response (in degrees). Brake response alarm to indicate when
brake stopping response (in degrees) has exceeded user preset.

Trimmer speed reference (0-10volt analog output) provides
reference to trimmer proportional to speed of bodymaker (user
scalable).

Data Acquisition: Total number of good cans produced and total
number of short can faults (for both the current shift and last shift).
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Built-in 2 Line X 40 character sealed display with 24 key
membrane keypad allows local viewing of collected data (good can
count, short can count, brake response) by operator and set-up of
some user variables (passcode protected) by authorized personnel.

Built-in PLS provides al machine timing, eliminating need for
additional PLS.

The HSL-WI6 consists of an additional 1/0 board which is added to
the M4510 module, pre-wired field wiring arm for the 1/0 board,
D4591 Keypad/Display, HSL-WI16 User manual, and the high speed
logic program "HSLSCUP6" which isloaded into the main processor
of the M4510 (replacing the "HSLSCUP" program).

The HSL-WI6 option package can be used to enhance the
performance of the APM Bodymaker or to reduce the program
modifications required to the existing PLC when upgrading a standard
from a standard cupfeed to the positive cupfeed.
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SECTION 2
INSTALLATION

The HSL-WISV CUP package is provided in a self contained NEMA
12 enclosure for mounting adjacent to the existing control cabinet.

2.1 WHAT'S INCLUDED

Verify that the following items are included when unpacking the HSL -
WISVCUP:

lea

lea
lea
lea
lea
lea
lea
lea
lea

HSL-WISVCUP NEMA 12 enclosure including the
following:

lea. M4510 PLC/PLS module

lea. P4500 Power Supply

lea. B25A20 Servo Amplifier

lea. PS300W-96V Servo Power Supply

MPM892FRMM-B 3" Servo Motor
Bi4-M12-AP6X-H1141 Timing Sensor
WK 4T-6 Sensor Cable

4-Conductor Servo Motor Power Cable
8-Conductor Servo Motor Feedback Cable
HSL-WISVCUP User's Manual

M4510 User's Manual

HSL-WISVCUP Program Disk

The following items can be purchased separately as required or
desired. All items are compatible with both the back-panel mountable
package or the NEMA 12 enclosed package:

lea
lea
lea

HSL-WI6 High Speed Logic Option
RSV 34-MS1 Resolver
RSV-RSCBLE-XX Resolver Cable
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2.2 POWER REQUIRED

The HSL-WISVCUP is powered from 115VAC 50/60HZ and
+24VDC. The 115VAC is used to power the M4510 module and
B25A20 Cupfeed Servo amplifier while the +24VDC is used to power
the +24VDC I/O (sensors, discrete interlocks, etc.). Current required
from the 115VAC lineis 2.5 Amps (with a6 Amp peak at power up).
Current requirements from the +24VDC power source is less than 0.5
Amps.

The input power should be derived from the existing control system
(or at least interlocked with the existing control system) such that
when the main disconnect of the existing control system is turned
"off", al power to the HSL-WISVCUP is dso turned "off".

2.3 MOUNTING THE HSL-WISVCUP

Mount the HSL-WISVCUP NEMA 12 enclosure in proximity to the
existing control cabinet. Mount the MPM892FRMM-B cupfeed servo
motor on the mounting bracket supplied with the mechanical portion
of the Ragsdale servo cupfeed upgrade package. Mount the Bi4-M 12-
AP6X-H1141 timing sensor on the mounting bracket supplied with the
mechanical portion of the servo cupfeed upgrade package.

2.4 WIRING THE HSL-WISVCUP

Referring to the electrical control schematic at the back of this manual,
wire the HSL-WISVCUP as follows:

1) Incoming Power (115VAC - Wires 803, 801, 900 and +24VDC -
Wires 501 and 500)

2) Interlocks between existing control system and HSL-WISVCUP
(Wires 544, 545, 546, 547, 550-557, FLT1, and FLT?2)

3) Clutch interlock wiring (Wires 512, 513, 518, 519, and 526)

4) Cupfeed timing sensor (Wires 510, 501, and 500)
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5) Cupfeed Motor - both stator and feedback using supplied 4-
conductor and 8-conductor cable.

Note: Individua conduit runs (Liguidtight) should be provided for
the 4-conductor motor leads and the 8-conductor resolver
feedback cable to reduce EMI pick-up on the resolver leads.
Figure 1 shows an example of usng a"T" conduit fitting to
separate the two conduits. If only one Liquid-tight run is made to
the motor, run it to the nearest junction box and then separate the
two runs.

[ CUPFEED SERVO MOTOR

e
— 3/4” NPT
3/4” LIGUIDTIGHT
i FOR STATOR CABLE
(4—CONDUCTOR)
I O1
3/4” LIGUIDITIGHT 3/4" CONDUIT
FOR RESOLVER FEEDBACK
CABLE (8—CONDUCTOR)
Figure 1 - Cupfeed Motor Conduit Routing
HS_-WISVCUP User’s Manual SYSTEMS Electronics Group
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6) Main Crank Resolver. If machineis aready equipped with a
resolver, parallel resolver wiring with existing PLS (R2 of the
M4510 is reference ground). If machine is not equipped with a
resolver, see section 2.5 — Mounting the RSV34-M S1 Resovlver.

In general, when wiring the HSL-WISV CUP, keep al +24vVDC and
resolver wiring away from high voltage wiring.

2.5 MOUNTING THE RSV34-MS1 RESOLVER

The HSL-WISVCUP is designed to interface to a resolver (not
encoder) for machine timing. If the machine is not already equipped
with aresolver, then the existing encoder will have to be removed and
an RSV 34-MS1 resolver will have to be mounted init's place. If thisis
the case, refer to the RSV 34-M S1 data sheet for details on mounting
the resolver. Use the RSV-RSCBLE cable to connect the resolver to
the HSL-WISV CUP. Route the resolver cable in a separate conduit,
away from all other high voltage and control wiring. Wire the cable
directly to the 8-pin resolver connector on the M4510.

HSL.-WISVCUP User’s Manual
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2.6 HSL-WISVCUP SOFTWARE INSTALLATION

Follow the steps below to install either the Windows or DOS based
setup programs and PLC application program on a PC used to support
the HSL-WISV CUP control system.

2.6.1 WINDOWS™BASED SETUP PROGRAM
INSTALLATION

The WISV CUP setup program is compatible with Windows

95/98/M E/2000/X P operating systems and is used to:
1) Setup (tune) the user adjustable variables
2) Adjust the timing channel set-points
3) Download the application programs to the M4510 and $S4520
4) Download (restore) or upload (save) the user setup variables
5) View “Shift” data.

To install the set-up software, perform the following steps:

1) Insert the HSL-WISVCUP CD into the drive

2) From the Windows desktop, “Click” Start and then select run.
3) From the “Run” dialog box, “Click” the Browse button.

4) Select the drive with HSL-WISVCUP CD. Select the “setup.exe’
fileand “Click” Open and then Ok.

5) Thiswill initiate the installation process. Follow the instructions
that appear on the screen to compl ete the installation process. The
WISV CUP setup program can be executed from the “ Systems’
folder located in Programs.

HS_-WISVCUP User’s Manual SYSTEMS Electronics Group
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2.6.2 DOS BASED SETUP PROGRAM INSTALLATION

The HSL-WISV CUP set-up software is used to:
1) Download the program to the M4510 module
2) Tune (set-up) the user adjustable variables of the HSL -
WISV CUP.
3) Download (restore) and upload (save) the user set-up variables

To install the set-up software, perform the following steps:

1) Create one directory off the root for the HSL-WISV CUP called
"HSLSCUP". Thiswill be used to store:
The "HSLSCUP.EXE" setup program
The HSL-WISV CUP application programs
The HSL SCUP set-up data for each bodymaker

Create this directory by typing the following at the DOS prompt:
MD \HSLSCUP<ENTER>

2) Ingtal the disk labeled “HSL-WISVCUP PROGRAMS’ into the
drive, switch to that directory and install the “HSL-WISVCUP’
programs by typing the following at the DOS prompt:

CD \HSLSCUP<ENTER>
A:INSTALL<ENTER>

3) Add the HSL-WISV CUP set-up program to your computer's menu
software by creating a selection called "B/M SERVO CUPFEED".
The DOS commands executed for these selections should be:

For the "B/M SERVO CUPFEED" selection:
CD \HSLSCUP
HSLSCUP
CD \

4) To execute the servo cupfeed set-up program, smply select the
corresponding "B/M SERVO CUPFEED" selection from the menu
software's menu.

HS_-WISVCUP User’s Manual SYSTEMS Electronics Group
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2.6.3 SYSdev PROGRAM DEVELOPMENT SOFTWARE
INSTALLATION

The SY Sdev Program Development software is used to perform on-
line trouble-shooting and program modifications to the HSL -

WISV CUP. If SY Sdev was purchased with the HSL-WISV CUP
package and is not aready installed on the your computer, install

SY Sdev onto the hard drive of your computer following the steps in
outlined in the SY Sdev Program Devel opment manual.

2.6.4 APPLICATION PROGRAM INSTALLATION

The application program is a SY Sdev based program, loaded into the
M4510 module and the $4520 motion control board. These programs
perform the HSL-WISV CUP logic. The programs are written in a
combination of Ladder logic and High-level. If the user desires to
make program changes or perform on-line monitoring of the programs
that constitute the HSL WISV CUP program, the application programs
will have to be loaded onto the hard drive of the PC used to support
the system. The SY Sdev Program Development Software will aso
have to be loaded on the PC. To install this program perform the
following:

1) Install the “PROGRAMS’ disk into the drive.
2) For each of the” HSLSCUP " directories (created in section

2.6.2), copy al the files from the disk to each of these
subdirectories.

HS_-WISVCUP User’s Manual SYSTEMS Electronics Group
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2.7 MODIFY EXISTING PLC PROGRAM

Modify the existing control system PLC program to interface with the
HSL-WISVCUP by incorporating the following into the existing PLC
ladder logic:

1) Addthe"Run Mode" output into the existing PLC logic. This
should be "Continuous Mode" OR'd with "Inch Mode" ANDed
within "Run Mode". Add the "Clutch On" output as well which
should be "on" when the clutch is activated.

2) Addthe"Alarm Reset" output. This should be driven directly by
the Alarm Reset push-button of the existing system.

3) Addthe"Short Can Alarm" output. This should be driven directly
by the short can alarm detection logic of the existing system and
should go "on" immediately when the short can is detected and
should stay "on" until reset.

4) Add the "Machine Run Enable" input from the HSL-WISV CUP
into the existing system. This sums all the HSL-WISVCUP adarms
into one input that should disable the cupfeed and stop the machine
at BDC. In addition, outputs from the HSL-WISVCUP are
available for each individual aarm. These can be input to the
existing PLC aswell so they can be displayed on the existing
alphanumeric display, etc.

5) Add the "Cupfeed Cam In Sync" input from the HSL-WISV CUP
into the existing system. Thisis"on" when the cupfeed camisin
sync with the main crank and should be interlocked with the
cupfeed enable logic to prevent the feeding of cups when "off".

Refer to the suggested existing PLC ladder logic at the back of this
manual as an example of how the existing PLC ladder logic might be
modified for the previous interlocks.

HS_-WISVCUP User’s Manual SYSTEMS Electronics Group
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2.8 POWER UP HSL-WISVCUP

With the wiring to the HSL-WISV CUP complete, apply power and
verify the following:

1) Green"PWR" and "RUN" LEDs on M4510 main processor are
"on" and red "FLT" LED is"off".

2) Green"PWR" and "RUN" LEDs on $4520-RDC in M4510 slot 01
are both "on". Green "AMP ENB" LED is "off".

3) LED on B25A20 servo amplifier is"RED" (thisis normal when the
amplifier is disabled which it is until the cupfeed motor is actually
running).

4) If the above is not as described, verify that power is applied to
both the M4510 module and the B25A20 amplifier. Also verify all
cables are connected properly the respective modules.

5) Using the set-up program, verify that the M4510 main processor is
loaded with the "HSLSCUP" application program and that the
520 in dot 01 isloaded with the "SRV CUPR" application
program. See section 4 or 5 for details on using the setup program
to verify these programs are loaded.
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2.9 HSL-WISVCUP SET-UP

The HSL-WISVCUP is shipped from the factory with the PLC
program "HSLSCUP" loaded in the main processor of the M4510
module (PLC section) and the PLS channel set-point file "TMGSCUP"
loaded in the PL S section of the M4510 module. Program
"SRVCUPR" isloaded in the $4520 motion controller located in slot
01 of the M4510. These are the standard programs used to implement
the standard HSL-WISV CUP servo cupfeed algorithm.

In some cases, the following user variables and timing channels may
have to be atered to tune the HSL-WISV CUP to the actua
bodymaker it is controlling.

Once the HSL-WISVCUP isingtalled and the control system is
powered back up, perform the following to set-up and tune the HSL -
WISV CUP. The set-up is performed using a PC running the set-up
program. See section 4 or 5 for a description of the menus and
variables and how to use the setup program.

2.9.1 DEFAULT SET-UP VARIABLES

As shipped, the set-up variables for the $4520-RDC motion control
processor in sot 01 are set to the following defaults:

Cupfeed Stop Position at Short Can: : 1950
Synchronization Error Limits:
Max Error for "Out of Sync" Disable: : 100
Max Error for Enable Cupfeed Synchronization: : 500
Max Error for "Following Error" Alarm: : 050

Cupfeed Servo PID Gains:

Proportional Gain (P): : 15.0
Integral Gain (1): : 100
Derivative Gain (D): : 25

The above default set-up variables are stored in the datafile for
Bodymaker 00.
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2.9.2 VERIFY SERVO CUPFEED SET-UP PARAMETERS

Using the set-up program, verify that the user variables of the S4520-
RDC in dot 01 of the M4510 are set to the defaults as out-lined in
section 2.9.1. If they are not, download the default set-up parameters
for bodymaker #00. These may be changed once the servo cupfeed is
run, but should be set to the defaults to start out. Refer to section 4 or
5 for details on observing these variables and downloading these
variables using the setup program.

2.9.3 VERIFY MAIN CRANK RESOLVER

From the "Cupfeed Cam Time/Position Diagnostics' menu of the setup
program, observe the actual main crank position. Verify that the main
crank resolver direction is correct and is linear by barring or inching
the machine forward. The position should increment linearly through
the range of 0 to 4095. If the direction is backwards, reverse the S1
and S3 leads of the resolver where they connect to the M4510 module.
If the position is not linear (increments up then down or does not
increment through full range), verify that the resolver leads are all
connected correctly.

2.9.4 SET MAIN CRANK ZERO

Inch the main crank of the bodymaker to back dead center (BDC) and
set the M4510 offset by pressing the "Zero Main Crank™ push-button
inside the HSL-WISV CUP enclosure.
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2.9.5 VERIFY CUPFEED CAM RESOLVER

From the "Cupfeed Cam Time/Position Diagnostics' menu of the setup

program, observe the actual cupfeed cam
cupfeed resolver direction is correct and i

position. Verify that the
slinear by pulling the

cupfeed cam forward by hand. The position should increment linearly
through the range of 0 to 4095. If the direction is backwards, verify

the resolver iswired per the schematic at

the back of this manual. If

the position is not linear (increments up then down or does not

increment through full range), verify that
connected correctly.

the resolver leads are all

2.9.6 TIME CUPFEED CAM TO MAIN CRANK

Prior to timing the cupfeed cam with respect to the main crank, pull
the cam forward through at least one complete revolution with the
target on the cam passing the timing sensor.

Perform the following to time the cupfeed cam with respect to the

main crank:

1) Inch or bar the ram to the position where the punch has just
opened to the point where the cup could first be loaded (thisis
when the ram is on the back stroke). See figure 3.

CUP BEING FED

S
} REDRAW SLEEVE
mll
L //PUNCH
/ DIRECTION
== ————== [OF PUNCH
MOVEMENT
R A R (N
\ \ CUP LOCATOR
\ TOOL PACK
Figure 3 - Location of Ram at "Cupfeed Time" Position
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2) Using the "Manual Cupfeed" push-button, feed one cup into the
cupfeed cam and rotate the cam by hand until the cup is fully
loaded into the cam. Rotate the cupfeed cam (with the cup loaded)
into the position where the cup would first be loaded into the cup
locator (seefigure 4).

INFEED TRACK

CUPFEED CAM

CUP LOCATOR

CUP BEING FED

Figure 4 - Location of Cupfeed Cam at "Cupfeed Time" Position

3) With the cupfeed cam located as described above, press the "Home
Cupfeed Cam" push-button inside the HSL-WISV CUP enclosure.
Make sure the cupfeed cam does not dlip from the "cupfeed time"
position when performing this step.

4) At thispoint in time, the cupfeed cam is timed with respect to the
main crank such that when the machine is running the cupfeed cam
will bein sync with the main crank and load the cup when the ram
has just opened up.

5) The previous steps will automatically set the "Cupfeed Cam Home
Position" by calculating the cupfeed cam offset relative to the main
crank position.
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2.9.7 VERIFY CUPFEED TRACKING

By inching the machine, verify that the cupfeed does track (follow) the
main crank. Verify that the cupfeed is correctly in time with crank in
all crank positions.

If the cupfeed oscillates wildly or does not follow the crank, verify that
the PID gains are set correctly (see section 2.9.1 — Default Set-up
Variables). If the gains are set correctly, verify that the motor stator
wiring and feedback wiring are correct (see schematic at the back of
this manual). If they are correct, verify that the analog command
reference from the $4520-RDC to the B25A 20 is not swapped (see
schematic at the back of this manual).

2.9.8 VERIFY MACHINE OPERATION

Run the machine in normal production (both at low and high speeds
where practical) and verify that the cupfeed cam does track the main
crank in both inch and continuous modes.

Note: After power-up, the cupfeed cam will automatically time itself
when the machine isfirst run (in inch or continuous). The cupfeed cam
will rotate at a slow speed until it passes the timing sensor and then
will start tracking the main crank.

Verify that the cupfeed cam does stop immediately at the detection of
a short can or tear off (no longer in sync with the ram). The position
the cupfeed will stop at is set by the " Cupfeed Stop Position at Short
Can" parameter (see section 4.6.1 — Windows Setup Program
Reference or section 5.3 — DOS Setup Program Reference).

Verify that the cupfeed solenoid feeds cups properly.
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Note: The positive cupfeed sequence is different than that of the
standard cupfeed. With the positive cupfeed, the first can is punched
on the second stroke after the cupfeed is opened. Two additional
strokes will have to be made (with air strip and die protect enabled)
after the cupfeed isturned "off" to process the cups in the cam.
Modify the existing PLC die protect and cupfeed logic as necessary to
achieve this. The HSL-WI6 high speed logic option performs the
cupfeed logic as outlined in the preceding sequence.

Verify that the Cupfeed Cam is disabled in BAR mode. Activate the
clutch in Bar mode and verify that the C1 contactor for the servo
amplifier is not activated. This makes sure that the Cupfeed servo
motor is disabled while activating the clutch in Bar mode.

The Machine Is Now Set-Up And Ready To Run!
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2.10 MODULE/SERVO AMPLIFIER
INSTALLATION/REPLACEMENT

The following is provided only as areference. These steps are
performed by the factory prior to shipping the HSL-WISVCUP. These
steps need only be performed in the event the M4510 module, P4500
power supply, or B25A 20 servo amplifier need to be replaced. Refer
to the M4500 User's Manual for general details on installing the
M4510 and P4500.

2.10.1 M4510 MODULE INSTALLATION
To ingtall the M4510 module, perform the following:
1) Remove the cover from the M4510 chassis (retained with three

captive screws on the lower front of the cover and two captive
screws on each side of the chassis).

/\ M4510
MOTION CONTROLLER
SLOT 00 [SLoT 01 |[sLoT 02 |sLoT 03 |sLor 10 |[SLoT 11 [sLoT 12 |sLoT 13
1 12 12
Swi Swi SW1
54520—RDG S4568 | S4568
MOTION DC IN/OUT|DC IN/QUT
CONTROL SOURCE | SOURCE
CUPFEED (OPTIONAL)

Figure 5 - S4520 and S4568 Dip Switch Settings
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2)

3)

4)

5)

6)

7)

8)

Install S4520-RDC (SLOTO0-1): Set the slot address dip
switches (SW1) on the $S4520-RDC to the following positions
(slotl):

$A520-RDC:  SW1 switchl = "ON"
SW1 switch2 = "OFF"

Install the S4520-RDC in Slot0-1 (second slot from the left) of the
M4510 chassis.

Install S4568 (SLOT1-0): Set the ot address dip switches
(SW1) on the $4568 to the following positions (slot0):

$4568:  SW1 switchl = "OFF"
SW1 switch2 = "OFF"

Install the 4568 in Slot1-0 (fifth slot from the left) of the M4510
chassis.

Install the cover back over the M4510, making sure all the board
connectors protrude through the slotsin the cover. Tighten the
three captive screws on the lower front of the cover and the two
captive screws on each side of the chassis.

Mount the M4510 chassis to the HSL-WISV CUP back panel using
four 8-32 screws.

With power "off", install the P4500 power supply cable to the
+5/C/+12/C/-12 connector on the M4510. The connector on the
cable is polarized and should mate with the connector on the
M4510 only one way.

Install the respective field wiring arms on all the I/O boards of the
M4510 (1/O dlots0-1 and 1-0). Make sure al the field wiring
connectors are fully mated in the M4510.

Power-up the M4510 module and download the "HSL SCUP"
program to the M4510 main processor (see section 2.10.4).
Download the "SRV CUPR" program and data to the S4520-RDC
in slot0-1 (see section 2.10.5).
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2.10.2 P4500 POWER SUPPLY INSTALLATION

To ingtall the P4500, perform the following steps:

1) Mount the P4500 to the HSL-WISV CUP in the mounting holes
next to the M4510 (left side) using two 8-32 screws.

2) Instal the P4500 power supply cable to the +5/C/+12/C/-12
connector on the M4510. The connector on the cable is polarized
and should mate with the connector on the M4510 only one way.

3) With power to the P4500 L, N, G field wiring connector "off",
connect this connector to the P4500 input power connector.
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2.10.3 B25A20 SERVO AMPLIFIER INSTALLATION

To ingtall the B25A20 Servo Amplifier, perform the following steps:

1)

2)

3)

4)

5)

6)

7)

Set the dip switches on the B25A 20 as follows:

1: Test/Offset . OFF
2: Loop Gain : ON
3: Current Scaling : OFF
4: Vel Loop Integrator : ON
5: Duty Cycle Feedback : OFF
6: Velocity Feedback : OFF
7: Velocity Direction : OFF
8: Cont Current Reduction . OFF
9: Integrate Cap . OFF
10: 60/120 Phasing : ON

Verify both the "Current Limit" and "Ref In Gain"
potentiometers on the B25A 20 are turned fully clockwise for
maximum gain (these are multi-turn pots and should be turned
clockwise at least 14 times to ensure they are at the maximum gain
Settings).

Verify "Loop Gain" potentiometer on B25A20 is turned fully
counter-clockwise (14 times) for minimum loop gain.

Remove the cover of the B25A20 and verify that the J1 jumper on
the PC board has been removed (cut out). Thisis a zero ohm
surface mount resistor. If it has not been removed, carefully cut it
out with apair of side cutters. Thisinverts the Inhibit input turning
it into an enable input. Install the cover back on the B25A 20.

Mount the B25A20 to the side of the PS300W-96V power supply
using the supplied 8-32 hardware.

Wirethe MOTOR A, B, and C stator leads to the P2 connector
along with the high power and ground leads. Be sure to connect
the MOTOR A, B, and C stator leads per the schematic at the back
of this manual, otherwise the motor will not run correctly (jerk or
stall).

Connect the P1 Molex connector to the P1 connector of the
B25A20.
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2.10.4 DOWNLOAD HSLSCUP PROGRAM AND SET-UP
DATA TO M4510

Once the M4510 isinstalled, perform the following to download the
HSL SCUP application program to the M4510 main processor as well
as download the previousy saved set-up data and timing channel set-
points:

1)

2)

3)

4)

5)

6)

7)

Power up the M4510 and the IBM PC or compatible used to
interface with the HSL-WISV CUP.

Connect an RS-232 cable from the computer COM port to the
"PROG" port on the M4510.

Execute the setup program (WISVCUP for Windows based
systems, HSL-SCUP for DOS based).

If using the HSL-SCUP setup program, select the bodymaker
(B/M number) that is being interfaced to. If using the WISVCUP
setup program, open a previously saved setup data table file.

Select Bodymaker set-up (M4510 PROG PORT).

Download the HSL SCUP application program to the M4510. The
current program ident, revision, and checksum for both the
program to be loaded (on disk) and for the program already |oaded
in the M4510 will be displayed. Confirm your choice to start the
download. See section 4.2.3 — Windows Setup Program Reference
or section 5.2 — DOS Setup Program Reference for complete
details.

Download the PL S timing set-points and setup data to the M4510.
See section 4.2.4 — Windows Setup Program Reference or section
5.2 — DOS Setup Program Reference for complete details.
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2.10.5 DOWNLOAD SRVCUPR PROGRAM AND SET-
UP DATA TO S4520-RDC IN SLOTO1

Perform the following to download the SRV CUPR application
program to the $4520-RDC motion control processor as well as
download the previously saved set-up data:

1)

2)

3)

4)

5)

6)

7)

8)

Power up the HSL-WISV CUP and the PC used to interface with
the HSL-WISV CUP.

Connect an RS-232 cable from the computer COM port to the
"MOTION" port on the $4520-RDC in dot 01.

Execute the setup program (WISVCUP for Windows based
systems, HSL-SCUP for DOS based).

If using the HSL-SCUP setup program, select the bodymaker
(B/M number) that is being interfaced to. If using the WISVCUP
setup program, open a previously saved setup data table file.

Select Cupfeed Set-up ($4520 Slot-01 MOTION PORT).

Download the SRV CUPR application program to the S4520.
Confirm your choice to start the download. See section 4.2.3 —
Windows Setup Program Reference or section 5.3 — DOS Setup
Program Reference for complete details.

Download the previousy saved set-up data to the S4520-RDC.
See section 4.2.4 — Windows Setup Program Reference or section
5.3 — DOS Setup Program Reference for complete details.

Verify that the cupfeed cam is timed correctly to the main crank
(see section 2.9.6).

The HSL-WISVCUP is now ready to run, loaded with the application
programs, timing set-points, and set-up data previously saved for the
respective bodymaker.
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This section describes the PID servo loop in genera (as used with the
cupfeed motor), provides definitions of the PID gains, plustipson
tuning the servo loop.

Note: The defaults PID gains have been determined to be the
optimum gains. The PID gains should only be changed by quaified
personnel familiar with closed loop servo control. Instability
(oscillation) of the servo motor can result if the PID gains are set
incorrectly.

3.1 DESCRIPTION OF PID SERVO LOOP

In the servo cupfeed application, the intention is to have the cupfeed
track (follow) the main crank position as accurately as possible. Thisis
accomplished using an individual $4520 motion controller
implementing a PID servo loop for the cupfeed cam.

Essentially the PID loop determines the difference between the main
crank position and the actual servo motor position and generates a
torque to null the difference to zero (or as minimal asis practical).
This is done continuously through out the main crank stroke. Full
access to the PID gains allows the servo loop to be tuned to provide
the optimum bal ance between acceptable error and minimum running
current.

The servo motor control is implemented with a high speed (0.5msec
update) PID servo loop. The main crank position is used as the
reference for the servo loop with the servo motor position used as the
feedback. Both main crank position and servo motor positions are
generated with resolvers to provide the highest degree of reliability
and noise immunity. Both resolver format signals are converted to
digital with aresolution of 12-bits (0-4095).

The PID servo loop isimplemented in the S4520 motion control
processor of the M4510. This board interfaces to the servo amplifier
which drives the motor. The S4520 motion controller provides a +/-10
Volt analog signal to the amplifier which is essentially a "torque”
command.
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The servo amplifier will supply a current to the servo motor which is
proportional to the +/-10 Volt analog command. The servo motor in
turn generates a torque to the load which is again proportiona to this
current. Thus the +/-10 Volt analog signa from the $S4520 can be
considered a “torque” command (both positive and negative torque) to
the motor.

The stability and responsiveness of the servo motor is defined by the
combination of the PID gains. These gains determine whether the
servo loop is stable (under-damped, over-damped, or critically
damped) or unstable (oscillatory). Each individua (P), (1), and (D)
gain isused to generate an individua error term. The summation of
these three error terms is the “torque” command that is applied to the
servo amplifier which drives the motor.

In general, the gains are determined empirically by observing the
response of the system (both step response and while running
continuoudly) and adjusting the gains until the desired response (and
required torque) are achieved. The gains are set using the set-up
program. The following describes the individual (P), (1), and (D) gains
and corresponding error terms.

3.2 PROPORTIONAL (P) GAIN

The proportional (P) gain is used to create an error term which is
“proportiona” to the difference between the main crank position and
the servo motor position. The higher the proportiona error term, the
higher the torque generated to null the error. For a specific amount of
error, the higher the (P) gain, the higher the torque generated.

Note: By itsdlf, the (P) term cannot null the error to zero since a
torque is only generated when there is a difference between the main
crank position and servo motor.
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The (P) gain is used in conjunction with the other gains to define the
system stability and responsiveness. The higher the (P) gain, the higher
the responsiveness.

Note: Too high of a(P) gain will cause the system to be unstable
(oscillate) because the system cannot respond quick enough. Excessive
current will also be drawn which is undesirable. Too low again will
cause excessive following error to the point of instability depending on
wherethe (1) gainis set. In general, the (P) gain is used to overcome
high frictional loads (higher (P) for higher friction).

3.3 INTEGRAL (I) GAIN

Theintegral (1) gainisused to create an error term that is proportional
to the cumulative difference (error) between the main crank position
and servo motor position. Thus for a fixed amount of error, the torque
generated due to the integral error term will continue to increase at a
rate proportional to the (I) gain. The higher the integral error term, the
faster the torque generated to null the error will increase. Thisterm s
used to null afixed error to zero since atorque of whatever amplitude
will be generated to null the error to zero.

Note: Without the other gains ((P) and (D)), the system would be
unstable.

Aswith the (P) gain, the higher the integral gain, the higher the
responsiveness.

Note: Too high of an (1) gain will cause the system to be unstable
(oscillate) because the system cannot respond quick enough. Too low
an (I) gain will cause excessive following error since at low (1) gains,
the (P) gain would be mostly responsible for nulling the error. The
system will not be unstable if the (1) gain is set to zero.
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3.4 DERIVATIVE (D) GAIN

The derivative (D) gain is used to create an error term which is
proportiona to the rate of change of error between the main crank
position and servo motor position. Thus for a fixed amount of error,
the torque generated due to the derivative error term will be zero (rate
of change is zero). This error term is only generated when the amount
of error is changing. The higher the rate at which the error changes,
the higher the derivative error term. Thisterm is primarily used to
stabilize the servo loop. It is used to reduce ringing in underdamped
responses or to provide fundamental stability to loops that would
otherwise be unstable.

There is a definite comprise between to much (D) gain and not enough
(D). With too little, the system may go unstable or be marginally
stable. Also excess ringing with a corresponding longer settling time to
a step response will occur if the (D) gain istoo low. If the derivative
gainistoo high, the system response will be reduced and high
frequency oscillations may occur, not to the point of instability but to
the point where higher current will be drawn and excessive high
frequency torque will be applied to the load.
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3.5 TUNING THE SERVO MOTOR WITH MACHINE
RUNNING

Once the servo motor is approximately tuned (by using the default PID
gains), the servo loop can be further tuned by observing the response
while the machine is running. This can be done by observing the
positive and negative peak position error using the set-up program
(see section 4.6.2 — Windows Setup Program Reference or 5.3 — DOS
Setup Program Reference).

The PID gains are generally adjusted to achieve the minimum peak
errors.

Note: Higher gains, which are used to minimize the error, also require
more motor current. Thiswill cause additional heating in the motor.
Therefore, use the lowest possible gains to achieve acceptable running
error.

In addition, the "Acquire Data Signatures' selection can be used to
acquire the "current”, "error”, "actual profile", and "reference profile’
for one stroke while the machine is running. This datais sampled every
millisecond and saved to atext file. Thisfile can be uploaded into an
Excel worksheet and viewed in achart as well as scaled and
summarized. This alows the corresponding waveforms to be observed
and analyzed.
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The Windows based set-up program is menu driven, allowing the user
to easily view data, alter set-up variables or set machine timing
(machine offset, timing signal locations, etc.), using a PC running the
Windows (95/98/ME/2000/XP/NT) operating system. The set-up
variables are used to configure and tune the M4510 to match the
configuration and performance of the specific bodymaker (see section
2.9 —HSL-WISVCUP Set-Up).

Note: The set-up program is an on-line communications program
used to interface with the M4510 module. The data displayed and set
in the windows is communicated directly to the module, while in the
“Online” edit mode. Therefore, prior to going online with the
processor, make sure an RS-232 cable is connected from the COM
port on the computer to the "PROG" or “MOTION” port on the
M4510. The variables displayed while in the “Online” edit mode are
read directly from the processor. Datais saved to a“Set-up Data’ file
(*.sdt) whenever changes are made to a parameter or if the datais
uploaded from the processor.

File: Edit “iew Bodymaker Serov Cupfesd Help

=101 %]

- Meszages

-- Spstem Mormal - =]
Set-up Program iz Currently OMLINE

(

o

Machine S5peed SPM —‘ i~ Machine Position

@

Systemn Mezzage: All Faults Maormal

| OMUNE [10/19/2003 10:254M
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WISVCUP - WINDOWS BASED
SET-UP PROGRAM REFERENCE

4.1 GENERAL DESCRIPTION

Title Bar: At the top of the window isthe “Title Bar”. Thetitle bar
is used to display the name of the working “ Set-up Data’ file, aswell
as, the name of the active “Window”. Thetitle bar isdark if the
window is active and grayed if another window is active. The color
depends on the settings of the Display Properties of the Control Pandl.

Status Bar: At the bottom of the window is the “ Status Bar”. The
status bar is used to display system messages, online or offline mode,
aswell as, the current time and date as set by the operating system.
The system messages panel displays general information about
operation of the system. The Online/Offline mode panel displays the
status of the current set-up program mode of operation. The mode of
operation can be changed by ssmply double clicking the online/offline
mode pandl.

Hot Keys: Hot keys are activated by holding down the “ALT” key
and simultaneoudly pressing the underlined letter of the desired
function. Almost every function can be activated by either pressing a
series of hot keys or using the “TAB” key to move between fields.

Online/Offline Modes: The set-up program alows the user to
make changes while “Online” with the processor. The “Offlineg” mode
is used to preset parameters prior to download. All functions are
available to the user while “Online”, however, specific “ Onling”
functions are disabled in the “ Offline” edit mode.

Note: Offline changes can only be made by enabling “ Offline
Editing”, accessed under the “Edit” menu.

Getting Help: The entire contents of the user’s manual is contained
within the help file. Pressing Ctrl+H will display the help file window.
Pressing the F1 key will display the contents file. Hot spots allow
jumps to other topics to display additional information as desired.
Sdlecting About WISV CUP from the Help menu will display adiaog
box listing information about the current revision of the setup program
and how to obtain technical support.
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4.2 THE FILE MENU
The “File’” menu alows the user to perform the following functions:

Create a“New” set-up “DataFile’.

Open an existing “Data File’.

Save any changes made to the current “Data File” to disk.
Upload (save) Data from the Processor.

Download a SY Sdev (.sdv) program to the processor
Download (restore) Data from the current set-up “Data File’ to
the processor.

Print a Report of the current set-up parameters.

Exit the set-up program.

B WISYCUP - [unnamed] - [BM Main Display]

File Edit Wiew Bodymaker Serov Cupfeed Help

! Chl+0

Open... =
5 Chl+5 -- Spstem Mormal - =
iy i Set-up Program iz Currently OMLINE

Saveds .

Export Shift Data..  Chl+x

Upload [save] Data * |Speed SPM Machine Poszition
Dovanload Program 4
Download Data 3 L ’7 I 2t
Frint Beport. .. Chrl+F
E it
Systemn Mezzage: All Faults Maormal | ONLINE  |10/13/2003 | 10:26 AM 2
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4.2.1 THE SET-UP DATA FILE

The set-up “Data File” (.sdt) isabinary access file, designed for fast
file 1/O operation. When the set-up program isfirst invoked, the
default set-up parameters are loaded into memory. If changes are
made to any of the set-up parameters (either online or offline), as well
as shift data, the user will be flagged to “ Save Changes’ upon exit of
the program.

Note: Any windows based “ Set-up” program can open a set-up
“DataFile’, however, the data tables will not be properly aligned. The
user will be alerted to the problem if a set-up datafile has been created
by either a different set-up program or a different revision of the
software.

The set-up “Data File” is smilar to that of aword processing file.
When the program first starts, a default file is loaded and the user is
able to make any changes as desired. The set-up program is unaware
of the settings and parameters that exist within the processor.
Therefore, to normalize the set-up program, the user should define or
open an existing file, then upload “All” variables from the processor.
This alows the user to either create a backup of the data or maintain
an exigting file. The user can even open a datafile for another
bodymaker, save the file to a new name, make the necessary changes
and simply download the new parameters to another processor.

The following functions can be accessed any time, from any set-up or
display windows.

New: To create a“New” datafile, select “New” from the “File”
menu or press “Ctrl + N”. This creates a completely new file, loaded
with the default variables and the word “[unnamed]” is displayed in the
title bar. If any changes were made to the existing file, the user is
prompted to save changes to the existing file.

Open: To“Open” and existing datafile, select “Open” from the
“File” menu or press“Ctrl + O”". Thisdisplays adialog box allowing
the user to select an existing data file to open. The name of the file will
be displayed in the title bar. If any changes were made to the existing
file, the user will be prompted to save any changes before terminating
the program.
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Save: To*“Save’ datafileto disk, select “Save’ from the “File’ menu
or press“Ctrl + S’. Thisdisplays adialog box allowing the user to
select afolder and enter a name for the file. The user will be notified if
the file already exists and the extension “.sat” will automatically be
added to the file name. If thisisa“New” file, the user will be
prompted to enter afile name.

Save As: To savethe datafile to a new name, select “Save As’ from
the “File’ menu.. Thisdisplays adiaog box allowing the user to select
afolder and enter in anew name for the file. The user will be notified
if the file exists and the extension “.sdt” will automatically be added to
the file name.

Export Shift Data...: Thisfunction allows the user to export the
shift datato a“Tab Delimited” text file. This allows the user to easily
use the shift data to produce production reports.

4.2.2 UPLOAD (SAVE) DATA

The “Set-up” program allows the user to upload blow-off parameters,
timing channel set-points and shift data from the M4510 and S4520
into a set-up “DataFile’. Thisfunction is accessed from the “File”
menu and the user is given the choice of the following options:

B WISYCUP - [unnamed] - [BM Main Display]

|Fi|e Edit “iew Bodymaker Serov Cupfeed Help

MNew... Chil+M

Open... Chrl+0

Save Chil+5 - System Normal -

S e A Set-up Program iz Currently OMLINE

Export Shift Data..  Chl+x =

T TN T achio Possion

Dovanload Program 4 S4520 Motion Control

Download Data 3 | I 2t

Frint Beport. .. Chrl+F

E it

|System Message: All Faulks Mormnal | OMLINE |1D.-"1 5/2003 |'ID:2E AM 2
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M4510 PLC: Thisoption uploads (reads) set-up parameters,
machine timing set-points and shift data from the M4510, only.

S4520 Motion Control: Thisoption uploads (reads) set-up and
tuning parameters from the S4520 Motion Control Board, only.

4.2.3 DOWNLOAD PROGRAM

The “Set-up” program allows the user to “Download” any SY Sdev
program file to either the M4510 or $4520.

B WISYCUP - [unnamed] - [BM Main Display]

File Edit “iew Bodymaker Serov Cupfeed Help

Mew. . Clrl+M

Open... Chrl+0

Save Chil+5 - System Mormal -

S e ds Set-up Program iz Currently OMLINE

Ewport Shift Data...  Clrl+

Upload [zave] Data

Cneed SPM Machine Position

54520 Motion Contral N ’7 I 4

Download Program

Download Data

Frint Report... Chrl+P
E xit
| System Message: &)l Faults Nomal | OMUME [10419/2003 10.258M

Note: To“Download” a SY Sdev program to the processor, the
program must be “Online”. If “Online” mode cannot be achieved,
program download will not be executed. If the programis currently
“Offline”, the user will be prompted to first go “Online”.
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Once selected, and the set-up program “Online” with the processor, a
dialog box will be displayed, alowing the user to select the SY Sdev
file to download.

Note: Only thefileswith the “.sdv” file extension will be displayed.
It isimportant to keep in mind that only avalid M4510 PLC SY Sdev
file can be downloaded through the set-up program. Care should be
taken when selecting a program to download.

Once selected, a message box is displayed informing the user of the
current program, revision and checksum of the program loaded in the
processor, as well as, that of the selected program. The user must
confirm their selection by clicking the “Yes’ command button. After
the user confirms their choice, program download is initiated and the
current program download address is displayed. When program
download is complete, the user is prompted to acknowledge. Control
is passed back to the main program and the set-up program remainsin
an “Onling” edit mode.
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4.2.4 DOWNLOAD (RESTORE) DATA

The set-up program allows the user to download “Set-up”
parameters, timing channel set-points and shift data to the M4510 or
4520 from the set-up “DataFile’. Thisfunction is accessed from the
“File” menu and the user is given the choice of the following options:

B WISVCUP - [unnamed] - [BM Main Display]

File Edit “iew Bodymaker Serov Cupfeed Help

Mew. . Clrl+M
Open... Chrl+0
Save Chrl+5
Save bz,

Ewport Shift Data...  Clrl+

Upload [zave] Data
D ownload Program

Davenload Drata

Frint Report... Chrl+P

-- Syztem Marmal --
Set-up Program iz Currently OMLINE

Speed SPM _l

S4520 kMation Control g |

Exit

Machine Fosition

|T

| System Meszage: All Faults Mormal

| OMWUNE [10419/2003 [10:288M 4

M4510 PLC: This option downloads set-up parameters, machine
timing set-points and shift data to the M4510, only.

S4520 Motion Control: This option downloads set-up and tuning
parameters to the $S4520 Motion Control Board, only

Note: Only the values contained within the current datafile are used.
If the validity of the current data file is questionable, review the datain
an “Offline” mode prior to download.

HSL.-WISVCUP User’s Manual

-42-

SYSTEMS Electronics Group




SECTION 4
WISVCUP - WINDOWS BASED
SET-UP PROGRAM REFERENCE

4.2.5 PRINT REPORT

The “ Set-up” program allows the user to generate a “Report” printout
of all the set-up parameters, timing channel set-points and shift data.
This function is accessed from the “File” menu.

At the top of each page, the report displays the name of the set-up file
being printed. At the bottom of each page is the date and time the
document was printed, as well as, the page number.

To printout a report of the settings contained in the set-up “Data File”,
perform the following:

1) From the“File’” menu, select “Print Report” or press“Ctrl + P.

2) Thisdisplaysthe “Print Setup” dialog box, allowing the user to
select a printer, as well as, the paper size and orientation. Once
the user selects “OK”, the report is generated and sent to the
specified printer device.

Note: This function makes use of the windows print manager, which
allows the user to continue with their work while the document is
being printed.
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4.3 THE EDIT MENU
The “Edit” menu allows the user to perform the following functions:

Enable/Disable Offline Editing.
Set-up the Comm Port.
Edit the Set-Up Passcode.

B WISVCUP - [unnamed] - [BM Main Display]

FiIe|Edit “iew Bodymaker Serov Cupfeed Help

Eriable Offine Editing F2
Comnm Port Ctrl+hd - System Naormal -
Eet-up Program iz Currently OHLIME
Set-up Paszcode
| =
Machine Speed 5SPM ——— Machine Poszition
’V i ] ’7 I 24
Supstern Meszage: &l Faults Narmal | OMLIME |1D.-"1 9/2003 |1D:29 AW

4.3.1 ENABLE OFFLINE EDITING

This function allows the user to perform “Offling” editing on the
currently loaded set-up datafile. This allows the user the ability to
make any necessary changes to the set-up parameters while offline
with the processor.

If offline editing is not enabled, the user is only able to view the set-up
parameters and shift data. When the program isfirst invoked, the
default setting is offline editing disabled. The user will need to
specifically select “ Enable Offline Editing” from the edit menu (or
press function key F2) to enable/disable this feature.
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4.3.2 SET-UP COMM PORT

This function alows the user to specify the serial communications port
and rate to communicate with the M4510. The PROG and MOTION
communicates at 9600 baud.

e Comm Port Settings x|

—Port Speed — |' Comm Port———

|1::,"

" 19200

Save I

LCancel |

The option to select the 19200 baud rate is to allow the user to
communicate via the $4516 serial communications board. In most
cases, the user will only need to specify the communications port and
leave the baud rate at 9600.

If communication problems occur, make sure there is a secure
connection from the PC to the PLC. Then check the Comm port. In
most cases, the user will only need to select anew Comm port. If
communication problems persist, there may be another program
causing a conflict with the port. Check the port configuration from the
“Settings’ folder.
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4.3.3 EDIT SET-UP PASSCODE

The edit “ Set-up Passcode” isan “Onling” function only. Thisalows
the user the ability to directly change the value of the “ Set-up
Passcode”.

Once selected, an input box is displayed, allowing the user to view the
current “Passcode” setting and to change the value if necessary.

Keypad Set-up Passcode N _;(j
Flease Enter New Paszcode [0-65535)
Cancel i
[@

If the passcode is set to zero, passcode entry is disabled. The operator
can press the Set-up key on the Keypad/Display and smply press the
<ENTER> key to gain access to the set-up parameters without having
to enter a zero.

If the value of the “Passcode” is set somewhere between 1 and 65,000,
“Passcode Entry” isenabled. This requires the operator to enter in the
“Correct” passcode to gain access to the set-up parameters.

Note: Passcode entry isonly in effect when the “ Set-up Enable’
selector switch isin the “Disable” position.

If aninvalid vaue is entered, the passcode value will not be reset and a
message box notifying the user of the error is displayed.
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4.4 THE VIEW MENU
The “View” menu allows the user to perform the following functions:
View the “ Target Board Interface”

View “Online’ Data
View “Offling” Data

B WISVCUP - [unnamed] - [BM Main Display]

File Edit|\,"iew Bodymaker Serov Cupfeed  Help

CMes Target Board Interface
v Online Data F3 - Systern Mormal --
Offline Data Fd p Program iz Currently OHLIME
Machine Speed 5SPM ——— Machine Poszition
’V i ] ’7 I 24
Supstern Meszage: &l Faults Narmal | OMLIME |1D.-"1 9/2003 |1D:3EI AW

4.4.1 TARGET BOARD INTERFACE

This function alows the user to view fault codes, S3000 network
communication error codes and review the current “ldent” and
“Revision” of the application program. Thisis accessed by the “View”
menu, by selecting “ Target Board Interface’.

Once invoked, the set-up program will prompt the user to select a
program. The setup program will then attempt to communicate with
the M4510. If unsuccessful, awarning message will be displayed,
prompting the user to either “Retry” or “Cancel” the operation. The
“Target Board Interface” window will then be displayed.
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: Target Board Interface

{Ma Internal Fault has Ocured.
{Ma Internal Fault has Ocured.

Mo Metwark Canm Error.

Mo Metwark Canim Error.

: Target Board Interface
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4.4.2 VIEW ONLINE DATA

This function allows the user to go “Online” with either the M4510 or
A520. Thisis accessed by the “View” menu, by selecting “Online
Data’ or by smply pressing the “F3” function key.

Note: The user can be toggled between “Offline” and “Onling’ by
simply double clicking on the “Online” or “Offline” panel displayed in
the status bar at the bottom of the window.

Once invoked, the set-up program will to open the Comm port and
attempt to communicate with the processor. If unsuccessful, a
warning message will be displayed prompting the user to either
“Retry” or “Cancel” the operation. If the operation is canceled and
communication with the processor cannot be established the system
will be placed in an “ Offlineg’” mode.

Note: Anytime while the set-up programis*“Online” with the
processor and communication is interrupted, a warning message will
be displayed.

4.4.3 VIEW OFFLINE DATA

This function allows the user to place the set-up program in an
“Offline” mode. Thisis accessed by the “View” menu, by selecting
“Offline Data’ or by smply pressing the “F4” function key. All values
displayed in “ Offling” edit mode reflect the actual values contained in
the currently loaded set-up datafile.

Note: The program can be toggled between “Onling” and “ Offline”
by smply double clicking on the “Onling” or “Offlineg” panel displayed
in the status bar at the bottom of the window.

Once invoked, the set-up program will cease communication with the
processor and close the Comm port.
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4.5 THE BODYMAKER MENU

The “Bodymaker” menu allows the user to select one of five different
Display/Set-up windows, used to modify set-up parameters, view shift
data, adjust timing channel set-points or receive feedback about the
current status of the control system

B WISVCUP - [unnamed] - [BM Main Display]

File  Edit View|Bod_|,|make[ Serov Cupfeed  Help

Mossages — AL N 0
2 Set-up Parameters
3 Machine Timing -- System Normal --
4 Shit Data b Program iz Currently OHLIME
5140 States
Machine Speed 5SPM ——— ~Machine Position
’V i ] I 24
| Spstem Message: &ll Faults Normal | ONLINE  [10/19/2003 [10:364M

Once awindow menu item is selected, a check mark is placed next to
the selected item, and the selected window is displayed and the name is
changed in the title bar.

Note: “Read” only variables are displayed in blue with a gray
background. Any variablesthat can be altered by the user are
displayed in black with awhite background. In most cases, a
parameter that can be changed by the user will have associated with it
increment and decrement controls. The user can either click on the
desired parameter to adjust and enter in anew value, or use the
increment or decrement controls to change the value by 1 unit.
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4.5.1 THE BODYMAKER MAIN DISPLAY WINDOW

The bodymaker “Main Display” window is used to display the generd
state of the control system. Thiswindow is selected from the
“Bodymaker” menu.

: =101 %]
File:: Edit
- Meszages
-- Spstem Mormal - =]
Set-up Program iz Currently OMLINE
Machine Speed SPM —— i~ Machine Position
’7 i 0 ‘ I 24
| System Message: All Faults Nomal | ONUNE  [10M19/2003 10:258M

Thefollowing isalist of the functions of the “Main Display” window.

Messages: The“Messages’ display is continuously updated. It
displays alarm and status messages specific to the M4510, as well as,
the current “Online”’ or “Offling” status of the set-up program. By
simply scrolling the display the user is able to view al active alarm and
status messages. If no alarm or status messages are active, a default

message is displayed.

Machine Speed SPM: Thisdisplay isonly active while “Online’
and displays the current speed of the machine in “ Strokes Per Minute”.

Machine Position: Thisdisplay isonly active while “Online” and
displays the current position to the main crank resolver in degrees.
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4.5.2 THE BODYMAKER SET-UP PARAMETERS WINDOW

The bodymaker “ Set-up Parameters’ window is used to view and
adjust the set-up parameters. Thiswindow is selected from the
“Bodymaker” menu.

B WISYCUP - [unnamed] - [EM Set-Up Parameters]

File Edit “iew Bodymaker Serov Cupfeed Help

— Brake Wear Compensation:
Enable Brake ‘ware Compenzation: [~

Desired BOC Stop Pozition [lovw zpeed): | 0 j

Diezired BOC Stop Position [high 2peed]: I_g_ﬂ

T awiniun Allowed Stopping Responze [dearees]: 300 j

- Bodymaker Running Speeds: -~ Tnmmer Speed References:
Laow Speed [SPR]: 280 j td awiniuny Speed [full scale calibration]: 375 j
High Speed [SPME [ 350 3-' Idle Speed [/l stopped) [ Z5q 3-'
| Systemn Mezzage: All Faults Maormal | OMLIME 104 9£2DE§ 10:36AM 2

Brake Wear Compensation:

1) Brake Wear Compensation Enable: Thisisused to enable
or disable the brake wear compensation. To disabled, click the
checkbox and remove the checked state. If the compensation isto
be enabled, click the checkbox to set the checked state.

2) Desired BDC Stop Position (Low Speed): Thisisthe
desired stopping location (in degrees) for aBDC stop at low speed
when the brake wear compensation is enabled. Thisistypicaly set
to 000 degrees (back dead center).

Note: This parameter is automatically disabled whenever “Brake
Wear Compensation” is disabled.
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Desired BDC Stop Position (Low Speed): Thisisthe
desired stopping location (in degrees) for aBDC stop at high
speed when the brake wear compensation is enabled. Thisis
typically set to 000 degrees (back dead center).

Note: This parameter is automatically disabled whenever “Brake
Wear Compensation” is disabled.

Maximum Allowed Stopping Response: Thisdefinesthe
maximum allowed brake response before the "Brake Response
Too Long" adarm is generated. If the actual brake response
(number of degrees from when the brake is activated to the
position where the press ends up at rest when aBDC stop is
performed) islonger than this number, the alarm is generated. If
the actual brake responseisless, the larm is not generated. Set
this parameter to the value where the brake response is considered
too long and service to the brake should be performed (typically
270 to 300 degrees).

Bodymaker Running Speeds:

1) Running Bodymaker Low Speed (SPM): Thisisthe speed

(in strokes per minute) the bodymaker will run when in low (inch)
Speed.

2) Running Bodymaker High Speed (SPM): Thisisthe speed

(in strokes per minute) the bodymaker will run when in high
(cont./single) speed.
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Trimmer Speed References:

1)

2)

Trimmer Maximum Speed (CPM): The"Trimmer Maximum
Speed” is used to scale the 0-10VDC analog output such that
when the bodymaker is running at the speed entered the analog
output is 10 volts. Thisistypically set to the running high speed of
the Bodymaker or dightly higher.

Trimmer Idle Speed (CPM): This parameter determines the
speed the trimmer will run a when the bodymaker is stopped (de-
clutched).

Note: This parameter is used to provide the speed reference when
the bodymaker speed is zero. When the bodymaker is running, the
trimmer speed reference is proportional to the speed of the
bodymaker.
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Adjust Timing Channel set-points.
Set the Main Crank resolver offset.

Clear or Recall a PLS timing channel.

View the current PLS configuration

4.5.3 THE MACHINE TIMING WINDOW

The Machine Timing window is used to invoke the PLS programming
command menus. From this window, the user can view or adjust the
following parameters:

Reset the PL S configuration to default settings.

B WISYCUP - [unnamed] - [Machine Timing]

File Edit “iew Bodymaker Serov Cupfeed Help

- Timing Channels - PLS Configuration -
ON OFF
I 16
BOC [High) Timing (CHODE [ 150 =] [ 170 = HomBerahlsthariihs
I 0
BDC (Low) Tiing (CHO1; [ 180 =] [200 =] ELS P_mg'am'
Short Can Check Timing (CHOZ) [ 155 = [ 175 = pead Fospenzalion bat vanite).
= = CHOD [mzec]: I
Sensor Check Timing [CHO3): | 110 =5 | 130 =
I 0
Cupfeed Timing (CHO4), | 270 j a0 “‘ Gl esen):
=1 EHD2[msec]| 0
&ir Stip [Low] Timing [CHOS): | 150 7= | 200 _.I
= I 0
i Stip [High) Tiring (CHOBE | 120 = [190 = B lnsect
= i I 0
PLE Clock Timing (cHozy [ 180 = [0 = Bt tnsect
EHDE[msec]I 0
—Hesolver Offzet —; [ PLS Channel ——— CHOE [msec): I 0
l i ﬁ | i ﬁ Becall Channel I CHO? [msec]: I 0
Set Offset I LClear Channel I Reset PLS I:anigl
RFM: O | Fosition: 24 | Offset 235 | Scale: 360

| Systemn Meszage: All Faults Mormal

| ONUNE  [10/19/2003 1037 8M

The following parameters are displayed at the bottom of this window:

RPM: Thisisthe current speed in “Revolutions per Minute” of the
main crank resolver.

Position: Thisisthe current “Position” in degrees of the main crank
resolver.

Offset: Thisisthe current resolver offset (set in degrees).
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Scale: Thisisthe scalefactor of the resolver or the number of
divisonsin one revolution.

Zeroing the Machine (setting the resolver offset): To set
machine zero, perform the following:

1) Connect an RS-232 SY Sdev cable from the COM port on the
computer to the “PROG” port on the M4510.

2) From the “Bodymaker” menu, select “Machine Timing”.
3) Fromthe“View” menu, select “Online Data’.

4) Observe the “Position” field at the bottom of the window. Verify
that as the machine is rotated forward, that the position increases
linearly from O through 359 degrees. If not, swap the S1 and S3
leads at the resolver connector on the M4510. Then, verify that
the position does indeed increase with forward movement.

5) Position the machine at back dead center.

6) Auto zero the resolver by entering “0” in the “Resolver Offset”
field and clicking the “ Set Offset” command button. A message
box will appear, prompting the user to confirm their choice. Select
“Yes’ to set the resolver offset.

7) The M4510 will calculate the actual offset value required to make
thisthe “0” position. The new offset value will be displayed in the
“Offset” field and the position will then read zero.
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Adjusting the Timing Channel Setpoints: To set any of the
timing signal setpoints, perform the following:

Note: Any changes made to the timing channel setpoints will be
saved as part of the setup datafile.

1) Connect an RS-232 SY Sdev cable from the COM port on the
computer to the “PROG” port on the M4510.

2) From the “Bodymaker” menu, select “Machine Timing’”.
3) Fromthe“View” menu, seect “Online Data’.

4) Setpointsfor aparticular channel are either entered in the field or
adjusted by using the increment/decrement controls.

Note: Only one set-point per channel is used.

5) If achannel needsto be “Recalled” or “Cleared”, enter the desired
channel number into the “PLS Channel” field. Click the “Recall
Channel” command button to recall the set-point. Click the “Clear
Channel” command button the completely clear the selected
channdl.

Note: If achannel has been cleared or the “On” and “ Off”
setpoints have the same setting, the set-point will be displayed as

LR S

Resetting the PLS Configuration: Asan aid to the user, the
current PLS configuration is displayed as part of thiswindow. The
PL S configuration should only need to be reset if a new module has
been installed. To reset the PLS configuration, click the “Reset PLS
Config” command button. This function only resetsthe PLS
configuration to the default settings for the bodymaker.
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4.5.4 THE SHIFT DATA WINDOW

Thiswindow is used to view the Current Shift data, Last Shift data,
Low and High speed brake responses and to invoke the “End of Shift”

datatransfer.

Serov Cupteed  Help

=101 %]

— Current Shift:

Tatal Good Cans: I 1.855
Total Short Cans: I 0

— Last Shift:

Total Good Cans: I 0
Tatal Short Cans: I 0

— Brake Besponse [degrees):

Lows Speed: I oe°

High Speed: 164°

—End of Shift

Tranzfer Data |

| System Meszage: All Faults Mormal

Current Shift - Total Good Cans: Thisis the total number of
good cans produced so far into the current shift. Thisis essentidly a

can counter.

Current Shift - Total Short Can Faults: Thisisthe total number
of short can faults that have occurred so far into the current shift.

Last Shift - Total Good Cans: Thisisthetotal number of good
cans produced in the last (previous) shift. Thisis essentially acan

counter.

Last Shift - Total Short Can Faults: Thisisthe total number of
short can faults that occurred in the last (previous) shift.

HSL.-WISVCUP User’s Manual

-B8 -

SYSTEMS Electronics Group




SECTION 4
WISVCUP - WINDOWS BASED
SET-UP PROGRAM REFERENCE

Note: The current shift dataistransferred to the "Last shift" data
when the end of shift input transfers from a"0" toa"1". This can be at
the end of either an 8 or 12-hour shift. This data can also be reset from
this menu by clicking the “ Transfer Data” command button.

Lo Speed Brake Response (degrees): Thisisthe number of
degrees from the when the clutch was de-activated (at the BDC (L0)
timing) to where the bodymaker crankshaft came to rest when aBDC
stop was performed at Low speed. This can be used to determine the
general condition of the brake and whether servicing of the brakeis
required.

Hi Speed Brake Response (degrees): Thisisthe number of
degrees from the when the clutch was de-activated (at the BDC (hi)
timing) to where the bodymaker crankshaft came to rest when aBDC
stop was performed at high speed. This can be used to determine the
general condition of the brake and whether servicing of the brakeis
required.

Note: The brake response for both high and low speeds is updated
after each BDC stop.
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4.5.5 THE I/O STATES WINDOW

The “1/O States” window is provided to display states of the inputs
and outputs. The control boards, the states of the timing channels, as
well as states of the M4510 are shown. Thisincludes the interrupt
inputs (INO and IN1), the analog 1/0 and the resolver. These values
are displayed as read by the M4510 processor.

£ =[S
File- Edit ‘“iew Bodymaker Serov Cuptesd Help
-M4510 | Timing Channels — [ Slot10 —— - Slot 11 -

IND:  of CHOD:  off (B100.0)  off (B110.0)  off
IN1:  off CHO1:  off (B100.1]  off (B110.1]  off
CHOZ:  off (B100.2]  off (B110.2]  off
Analog Input 0: 0 CHO3: «off (B100.3])  «off (B110.3]  «off
Analog Input 1: 0 CHO4: 0N (B100.4]  «cff (B110.4]  «off
- CHOS:  off (B1005]  off (B1105]  off
::::29 g::":: 1"; g CHOB: off (B100.6)  «off (B110.6)  «off
he i CHO7: off (B100.7]  off (B110.7]  off
CH1D0: off (B101.0] off (B111.0]  off
Resolver PO5: 24 CH11: «off (B101.1)  off (B111.1)  off
Resolver RPM: [ CH12: off (B101.2) off (B111.2) of
Resolver Period: 5000 CH13: «off (B101.3) off (B111.3) off
Scale Factor: 360 CH14: «off (B101.4)  off (B111.4]  off
Dffset: 238 CH15: «off (B101.5) off (B111.5] off
CH1B: off (B101.6)] off (B111.6] off
CH17: off (B101.7]  off (B111.7]  off

| System Message: Al Fauts Nomal | ONUNE  [10/19/2003 1037 8M
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4.6 THE SERVO CUPFEED MENU

The “ Servo Cupfeed” menu allows the user to select one of four
different Display/Set-up windows, used to modify set-up parameters
and tune the servo cupfeed motor.

Prior to making this selection, make sure an RS-232 SY Sdev cableis
connected from the COM port on the computer to the MOTION port
on the $4520 motion control board.

Z WISVCUP - [unnamed] - [BM Main Display] B =] 3
File Edit “iew Bodymaker rSerovEupfeed Help

1 Set-up Parameters
- Mezzages
2 2 Tuning k F&

3 Diagnostics =

4 Acquire D ata Signatures FB HEIRE
=

-~ Machine Speed SPM —— i~ Machine Position
| 0 I 24
| System Message: Al Fauts Nomal | ONUNE  [10M19/2003 1038 aM

Once awindow menu item is selected, the selected window is
displayed and the name is changed in the title bar.

Note: Ingenerd, “Read” only variables are displayed in blue with a
gray background. Any variablesthat can be altered by the user are
displayed in black with awhite background. In most cases, a
parameter that can be changed will have an associated increment and
decrement control. The user can ether click on the desired parameter
and enter in anew value, or use the increment or decrement control to
change the value by one unit.
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4.6.1 THE CUPFEED SET-UP PARAMETERS WINDOW

This selection is used to set the cupfeed set-up parameters. When
selected, the servo cupfeed “ Set-up Parameters’ window is invoked.

B WISYCUP - [unnamed] - [Cupfeed Set-Up Parameters] S [m] x|

File Edit “iew Bodymaker Serov Cupfeed Help

~ Cupfeed:

Stop Position at Short Can [countsl: [ 1950 ﬁ

— Synchronization Error Limits:

b ax Errar for "Out of Spnc Disable [counts): 100 ﬂ
tdax Errar to Enable Cupfeed Synchronization [counts]: 500 ﬂ
4 ax Errar for "Following Error Alarm [counts): | ] ﬂ

| Systemn Meszage: Faults Active in FLC i_ OMLIME I_'IDH 9/2003 |1D:38 AM

The servo cupfeed “ Set-up Parameters' window contains the
following selections:

Cupfeed Stop Position at Short Can (Counts): Thisisthe
position the cupfeed cam will stop at when a short can alarm occurs.
This should be set to the trailing edge of the short can check timing
signal such that when a short can is detected, the cupfeed cam will
immediately stop (and not continue following the ram).

Max Error for "Out of Sync" Disable: Thisis the maximum
amount of error allowed between the ram and the cupfeed to enable
the cupfeed to open. If the running error is less than this threshold, the
cupfeed isin sync with the ram and the cupfeed can be opened. If the
running error is greater than this threshold, the cupfeed will be
disabled.
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Max Error to Enable Cupfeed Synchronization: Thisthreshold
is used to synchronize the cupfeed with the main crank when the
clutch is activated. Once the main crank is within this error threshold
of the cupfeed, the cupfeed will than sync in with the main crank and
then track the ram using the PID servo loop.

Max Error for "Following Error" Alarm: Thisis the maximum
amount of error allowed between the ram and the cupfeed before a
"Following Error" fault is generated. Thisis enabled once the cupfeed
isin sync with the main crank. The "Following Error" alarm is filtered
to alow short errors in excess of this threshold to occur without
generating the alarm. This threshold is primarily used to detect
instability in the cupfeed servomotor or peak current limit conditions
(excessive frictional loads in the cupfeed).

4.6.2 THE CUPFEED TUNING WINDOW

This selection is used to tune the servo cupfeed motor. When selected,
the servo cupfeed “Tuning" window is invoked.

& WISYCUP - [unnamed] - [Tune Cupfeed Servo Motor] = !Dlﬂ

File Edit Wiew Bodymaker Serow Cupfeed Help

— Cupfeed Serva PID Gains: Teszt Mode:
Proportional Gain [P): I 5 j [fire]: I 0 ﬁ Enable Servo Amplifier Test: [
Inteqral Gain (11 200 j DOutput [-100% o 1005 I i j

Qerivativeﬁain[D]:I a0 ﬁ

— Cupfeed Actual Running Error:

Instantaneous Absolute Ermor [countz): | 0
Pazitive Peak Ermor [counts): I 1]
Megative Peak Emor [counts]: I 1]

| System Message: Faults Active in FLC | OMLINE |1D.-"1 205 H11:25 AW
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Cupfeed Servo PID Gains:

Proportional (P) Gain: The proportional gain is used to create an
error term, which is"proportiona” to the difference between the main
crank position and servo motor position. For a specific amount of
error, the higher the (P) gain, the higher the torque generated to null
the error.

Note: By itself, the (P) term cannot null the error to zero since a
torque is only generated when there is a difference between the main
crank position and servomotor.

This (P) gain is used in conjunction with the other gains to define the
system stability and responsiveness. A higher the (P) gain will cause
the servo motor to be more responsive. Too high of a (P) gain will
cause the motor to become unstable (oscillate) because the system
cannot respond quickly enough. Excessive current will also be drawn
which is undesirable. Too low of again will cause excessive following
error to the point of instability depending on where the (1) gain is set.
The (P) gain can aso be used to overcome high frictional loads (higher
(P) for higher friction).

Integral (I) Gain: Theintegral gainisused to create an error term,
which is proportional to the cumulative difference (error) between the
main crank position and servo motor position. Thus for a fixed amount
of error, the torgue generated due to the integral error term will
continue to increase at arate proportional to the (1) gain. The higher
the integral error term, the faster the torque generated to null the error
will increase. Thisterm is used to null afixed error to zero sincea
torque of whatever amplitude will be generated to null the error to
zero.

Note: Without the other gains ((P) and (D)), the system would be
unstable.

Aswith the (P) gain, ahigher (1) gain will cause the servo motor to be
more responsive.

Note: Too high of an (1) gain will cause the motor to be unstable
(oscillate) because the system cannot respond quickly enough. Too
low of an (1) gain will cause excessive following error since at low (1)
gains, the (P) gain would than be mostly responsible to null the error.
The system will not be unstable if the (1) gain is set to zero.
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Derivative (D) Gain: The derivative (D) gainis used to create an
error term, which is proportional to the rate of change of error
between the main crank position and servo motor position. Thus for a
fixed amount of error, the torque generated due to the derivative error
term will be zero (rate of change is zero). This error termis only
generated when the amount of error is changing. The higher the rate at
which the error changes, the higher the derivative error term. This
term is primarily used to stabilize the servo loop. It is used to reduce
ringing in under-damped responses or to provide fundamental stability
to loops that would otherwise be unstable.

There is a definite compromise between to much and not enough (D)
gain. With too low, the system may be marginally to completely
unstable. Excess ringing with a corresponding longer settling timeto a
step response will occur if the (D) gainistoo low. If the (D) gainis
too high, system response will be reduced and high frequency
oscillations may occur. Thiswill not cause instability but higher
current will be drawn and excessive high frequency torque will be
applied to the load.

Cupfeed Actual Running Error:

Instantaneous Absolute Error (Counts): Thisisthe
instantaneous absol ute (magnitude) difference between the main crank
position and the cupfeed cam position.

Positive Peak Error (Counts): Thisis the maximum positive peak
error detected as the cupfeed cam rotates. Thisis updated once every
1.5 seconds while the machine is running.

Negative Peak Error (Counts): Thisisthe maximum negative
peak error detected as the cupfeed cam rotates. This is update once
every 1.5 seconds while the machine is running.

The above diagnostic error data can be used to judge how well the
cupfeed cam motor is tuned and how well the cupfeed cam is tracking
the main crank.
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Servo Amplifier Test Mode:

When the “Enable Servo Amplifier Test” is selected, the user is
prompted to confirm their choice to enable servo amplifier test mode.
When enabled, perform the servo amplifier test, as outlined in the
trouble-shooting section (section 7.3 — Cupfeed Cam Does Not
Move).

Note: Thisisonly used to verify the servo amplifier and motor. The
machine cannot be run with the test mode enabled. For thisreason
due caution must be used when performing this test.

WARNING!! IN THE TEST MODE, THE SERVOMOTOR IS
EXCLUSIVELY CONTROLLED WITH THE "TEST/OFFSET"
(POT 4) ON THE B25A20. STAY CLEAR OF THE CUPFEED
CAM AT ALL TIMES WHEN IN THE SERVO AMPLIFIER
TEST MODE!!

Output (-100% to 100%): Thisfield is enabled when the servo
amplifier test mode is enabled. Thisis used to control the open loop
speed output to the amplifier when using the Kollmorgan AKM22E
servo motor. The —100 to +100 value applies a proportiona —10VDC
to +10VDC signal to the amplifier to run the motor in the reverse or
forward direction. Once test mode is disabled the value will
automatically default to O to give the amplifier anull reference.
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4.6.3 THE CUPFEED DIAGNOSTICS WINDOW

This window displays both the main crank position (0 to 4095) and
cupfeed servo motor position (0 to 4095). Thisis useful for trouble-
shooting purposes to observe the resolver feedback is correct for both
(correct direction and linear).

B WISVCUP - [unnamed] - [Cupfeed Position Diagnostics] S [m] x|

File Edit “iew Bodymaker Serov Cupfeed Help

—Main Crank [position reference for cupfeed]:
Actual Main Crank, Pogition [0-4095); I 3340

tain Crank Offset [0-4095); I AT4E

— Cupfeed Cam:
Actual Cupfeed Cam Poszition [0-4095]; I 227

Cupfeed Cam Offset (0-40595]; I 919

Home Pozition [timing PR off-to-on]; I 2304

~Main Crank to Cupfeed Cam

Abzolute Eror [counts]; I g9z

| Systemn Meszage: Faults Active in FLC i_ OMLIME I_'IDH 9/2003 |'ID:39 AM 2

Thiswindow contains the following selections:

Actual Main Crank Position (0-4095): Thisisthe current main
crank position with reference to a scale factor of 4096 for one
complete revolution of the main crank. Thisis used as the primary
reference for the cupfeed PID servo loop.

Main Crank Offset: Thisis set automatically when the main crank
position is zeroed.

Actual Cupfeed Cam Position (0-4095): Thisisthe current
cupfeed cam position with a scale factor of 4096 for one complete
revolution of the cupfeed cam. Thisis used as the feedback to the
cupfeed PID servo loop.
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Cupfeed Cam Offset (0-4095): Thisis set automatically when the
cupfeed isinitially timed after power up and is calculated based on the
"Cupfeed Home Position".

Cupfeed Cam Home Position: Thisisthe position of the cupfeed
cam when a cup is loaded into the cup locator. The cupfeed cam is
timed such that it will be in sync with the main crank and load the cup
when the ram has just opened up. The position is set when the user
presses the "Home Cupfeed Cam" push-button inside the HSL -

WISV CUP enclosure.

Main Crank-to-Cupfeed Absolute Error: Thisisthe absolute
(magnitude) difference between the main crank position and the
cupfeed cam. When the PID servo loop is active, the torque applied to
the cupfeed cam motor will be a function of this error.
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4.6.3 THE ACQUIRE DATA SIGNATURES WINDOW

This selection is used to acquire the current, error, actual cam profile,
and reference profile data for one stroke. This data is sampled once
every millisecond for one complete stroke and uploaded from the
processor. Thisis used for tuning while the machine is running as well
as trouble-shooting.

B WISVCUP - [unnamed] - [Acquire Data Signatures: Default cfd] . = m] b3

File Edit “iew Bodymaker Serov Cupfeed Help

HalaSignghite=; Poz | Curent [Ampsz] | Errar [deqg] | Profilz [deﬂ
Data Samples Per Stoke: [ 147 a 2.56 27 ans
25 208 25 302
43 1.04 25 305
— Options: i 1.36 23 a0z
33 1.84 21 293
Aggquire Data I 12.3 1562 1.9 297
148 0.48 15 292
ELTIGEE | 173 112 13 288
Eiint Data I 19.7 0.88 1 285
222 016 05 278
Save Data | 247 0 05 274
271 0.24 0.4 27.2
Open Data I 296 08 04 269
321 0.83 0.3 265
Fepaiitola | 345 072 04 %2
37 0.48 0.2 %3
395 0.4 0 253
413 032 01 2%

| System Message: Faults Active in PLC | ONUME  [10/19/2003 10:408M

The total number of samples taken in one stroke is equal to the period
in milliseconds, up to a maximum of 255 samples. Thisvaueis
displayed in the “Data Samples per Stroke” field.

The following functions can be executed from this window:

Acquire Data: By clicking this command button, the S4520 initiates
collecting the data signatures for one stroke. Once completed, the
data collected is displayed in the chart to the right.

Note: The“Acquire Data’ function isonly enabled when the set-up
programis “Online” with the processor.
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Print Data: By clicking this command button, the user can obtain a
printout of the data displayed. Once executed, the “Print Setup”

dialog box is displayed, allowing the user to choose a printer device, as
well as, define the size and orientation of the paper. This printout also
displays the current settings of the PID gains.

Save Data: By clicking this command button, the user can save the
datato a*“Cupfeed Data’ file. Thisalowsthe user to easily save
different sets of acquired data signatures.

Open Data: By clicking this command button, the user can open an
existing “ Cupfeed Data’ file. This allows the user to examine
previoudly saved acquired data signatures, while not “Online” with the
processor.

Export Data: By clicking this command button, the user can export
the displayed datato a“Text” file format. Thisallowsthe datato be
easly used by other windows programs such as Microsoft Excel or
Microsoft Word. Any program that can open a“Text” file format, can
have access to this data.

Note: Data displayed can also be copied to the windows clipboard.
Simply select the desired data, press “ Ctrl+C” and the data will be
copied to the windows clipboard. The user can then open another
windows program, such as Microsoft Excel, and paste the contents of
the clipboard into the new worksheet.
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Graph Data: By clicking this command button, the user is able to
graph the acquired data. This function displays another window,
allowing the user to graph the different data signatures against one
another and obtain a printout of the graph. This printout also displays
the current settings of the PID gains.

Graph Data Signatures

Seivo Cupfeed [Cuirent / Error / Profile] Data Signatures: Default.cid

E. 14

e

e e

1.28 1§

004

0 a0 B0° 90+ 1200 1E0C 180°  210° 240 2700 300 3E0C 3E0°

M ain Crank. Position

Frrint Ok
v Emror [deg) [ Reference Profile [deg)

Graph Data Signatures

Seivo Cupfeed [Cuirent / Error / Profile] Data Signatures: Default.cid

E. 14

e

S

1.28 1§~

0 a0 £0° 90+ {200 1E0C 180°  210° 240 2700 300 3RO 3E0°

M ain Crank. Position

¥ ctual Frofile (deg)
v Emror [deg) W Reference Profilz [deg)

Frrint Ok
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The DOS based "HSLSCUP" set-up program is a menu driven
program that allows the user to easily view data or alter the set-up
variables using a laptop or persona computer. In addition, the set-up
program can be used to tune and test the cupfeed servo motor. The
set-up variables are used to configure and tune the control system to
match the configuration and performance of the specific bodymaker
(see section 2.9 — HSL-WISVCUP Set-Up).

Note: The"HSLSCUP' program is an on-line communications
program used to interface with the M4510 module and $S4520 Motion
Control board. The data displayed and set in the menusis
communicated directly to the M4510 and $4520. Therefore, prior to
selecting any of the menu selections, make sure an RS-232 cableis
connected from the COM port to the respective port ("PROG" or
"MOTION") port on the M4510.

The following sections are a compl ete description of the "HSLSCUP"
setup program selections and menus.

5.1 MAIN MENU

The main menu of the "HSLSCUP" set-up program incorporates the
following menu selections:

“ HSLSCUF.EXE ber

Systems HEL-WISVCUP Serva Cupfeed Set-up Henu = rnn .2

Main Menu

Bodumaker/ Trimmer Set-up (MES10 PROG PORT
Cupfeed Set-up (S4520 Slot-01 MOTION PORT
Select Bodumaker (B/H number) to Set-up

L] ] ol

felected Bodumaker. .. ... 0@
Enter Selection (ESC to exith:
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1: Bodymaker/Trimmer Set-up (M4510 PROG PORT)

This selection is used to interface with the main processor of the

M4510. Thisincludes:

- Set-up of the basic bodymaker and trimmer parameters (HSL-WI16
option).
Downloading the application program to the M4510.
Downloading/uploading the set-up data and saving these
parameters on disk.

When selected, the "Bodymaker/Trimmer Set-Up Main Menu" is
invoked (see section 5.2 — Bodymaker/Trimmer Set-Up Main Menu).

2: Cupfeed Set-up (S4520 Slot-01 MOTION PORT)

This selection is used to interface with the Cupfeed S4520 motion
control processor in slot-01 of the M4510 chassis. Thisincludes:
- Set-up of the cupfeed motion control parameters.
Timing of the servo cupfeed motor.
Tuning the servo cupfeed PID loop gains.
Downloading the "SRV CUPR" application program to the $4520.
Downloading/uploading the servo cupfeed parameters and saving
these parameters on disk.

When selected, the " Cupfeed Set-up Main Menu" isinvoked (see
section 5.3 — Cupfeed Set-Up Main Menu).
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3: Select Bodymaker (B/M number) to Set-up

This selection is used to select the bodymaker that will be interfaced
to. In most cases, the set-up parameters from one bodymaker to
another bodymaker will vary depending on the actual performance of
that bodymaker. This selection allows the setup program to interface
with all the bodymakers in the plant, saving the set-up data for each
bodymaker in separate files.

Note: Be sureto select the respective Bodymaker number prior to
modifying any of the parameters (this should be the first step
performed when the program is invoked). The data file for Bodymaker
number 00 contains the recommended defaults for the HSL -

WISV CUP package.

5.2 BODYMAKER/TRIMMER SET-UP MAIN MENU

The Bodymaker/Trimmer Set-up main menu of the set-up program
incorporates the following menu selections:

“ HSLSCUF.EXE

Systems HEL-WISVCUP Serva Cupfeed Set-up Henu = ﬁéféiun}i.i

jl_[o

=

Bodymaker f Trimmer Set-up Main Meno
Selected Bodumaker: A0

Sat Bodumaker/Trimmer Set-up Parameters

Set Machine Timing

Shift data/Brake Responze

Download Program to M&H10

Download Set-up data to MESIQ

Upload {Savel Set-up data from MES1@

Enter Selection (ESC to exith:

O LA e LS G

MOTE: Before selecting one of the six selections listed
above, connect an RS-232 cable from the COM PORT on
the computer to the PROG PORT on the M&S1@,

Note: All the selections above with the exception of selection 4 are
used with the HSL-WI6 option only. See the HSL-WI6 User's Manual
for more details.
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BODYMAKER/TRIMMER SET-UP MENU
4: Download Program to M4510

This selection is used to download the application program to the
M4510 module. This should only be performed when replacing the
module (see section 2.10.1 — M4510 Module Installation) or when the
program has been changed.

Note: Program download cannot be performed while the bodymaker
isrunning. All outputs on the M4510 are turned "off" and no program
execution is performed. The bodymaker should therefore be stopped
prior to program download.

This selection can aso be used to verify the program ident, revision,
and checksum without downloading the program. Perform steps 1
through 3 below but instead of initiating the download in step 3,
simply press the <ESC> key to abort the download.

To download the program, perform the following:

1) Connect the RS-232 cable from the COM port on the computer to
the "PROG" port on the M4510.

2) Select the "1: Bodymaker/Trimmer Set-up (M4510 PROG
PORT)" sdlection from the HSL-WISVCUP Main Menu.

3) Select "4: Download Program to M4510". The current program
ident, revision, and checksum for both the program on disk and
already loaded in the module will be displayed. A prompt will be
displayed asking to continue or abort. To continue, press any key
except the <ESC> key. To abort, press the <ESC> key. If a
prompt stating that the "HSL SCUP" file could not be openis
displayed, then the "HSLSCUP" application program is not
installed in the current directory.

4) Once program download isinitiated, M4510 program execution
will cease, the current address being downloaded will be displayed,
and the "RUN" LED on the M4510 will flash continuoudly.

5) Once the download is complete, the "RUN" LED on the M4510
will illuminate solid and program execution in the M4510 will
resume.
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5.3 CUPFEED SET-UP MAIN MENU

The Cupfeed Set-up main menu of the "HSLSCUP" program
incorporates the following menu selections:

Systems HEL-WISVCUF Serva Cupfeed Set-up Meno - Version 1.2

Cupfeed Set-up Main Menu
Selected Bodumaker: A0
Sot Cupfeed Set-up Parametors
Time Cupfeed/Fosition Diagnostics
Tune Cupfesd Servo Motor
Download Cupfeed Program to 34520
Download Cupfeed Set-up data to SE520
Upload {Savel Cupfeed Set-up data from SE520

Enter Selection (ESC to exith:

O LA e LS G

MOTE: Before selecting one of the five zelections listed
above, connect an RS-232 cable from the COM PORT on
the computer to the MOTION PORT on the S&520 in slot-81.

Note: Prior to selecting this selection, make sure the RS-232 cable is
connected from the COM port on the computer to the MOTION
PORT on the $4520 in slot-01.
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CUPFEED SET-UP MENU
1: Set Cupfeed Set-up Parameters

This selection is used to set the cupfeed set-up parameters. When
selected, the "Cupfeed Set-up Parameters’ menu isinvoked.

The "Cupfeed Set-up Parameters' menu contains the following
selections:

|- HSLSCUF.EXE

Systems HEL-WISVCUF Serva Cupfeed Set-up ﬂenu = ﬁeréiun.i.i.

Cupfeed Set-up Parameters Menuo
Selected Bodumaker: A0
1: Set Cupfeed Cam Stop Position at Short Can Detection
2: Set Sunchronization Error Limits

Enter Selection (ESC to exit):

Cupfeed Stop Fozition at Short Can (Count=). . ... .: 1958
Svnchronization Error Limits:
Hax Error for “Out of Sync™ Dizable,...........: 1008
Max Error to Enable Cupfeed Senchronization....: od@
Max Error for "Following Error” Alarm.......... "

The following selections set the corresponding parameters.

1. Set Cupfeed Cam Stop Position at Short Can Detection:
Cupfeed Stop Position at Short Can (Counts): Thisis the position
the cupfeed cam will stop at when a short can alarm occurs. This
should be set to the trailing edge of the short can check timing
signal such that when a short can is detected, the cupfeed cam will
immediately stop (and not continue following the ram).
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2: Set Synchronization Error Limits:

Max Error for "Out of Sync" Disable: Thisisthe maximum
amount of error allowed between the ram and the cupfeed to
enable the cupfeed to open. If the running error isless than this
threshold, the cupfeed isin sync with the ram and the cupfeed can
be opened. If the running error is greater than this threshold, the
cupfeed will be disabled.

Max Error to Enable Cupfeed Synchronization: This
threshold is used to synchronize the cupfeed with the main crank
when the clutch is activated. Once the main crank iswithin this
error threshold of the cupfeed, the cupfeed will than sync in with
the main crank and then track the ram using the PID servo loop.

Max Error for "Following Error" Alarm: Thisisthe
maximum amount of error alowed between the ram and the
cupfeed before a"Following Error” fault is generated. Thisis
enabled once the cupfeed is in sync with the main crank. The
"Following Error" alarm isfiltered to allow short errorsin excess
of this threshold to occur without generating the alarm. This
threshold is primarily used to detect instability in the cupfeed servo
motor or peak current limit conditions (excessive frictional loads in
the cupfeed).
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CUPFEED SET-UP MENU
2: Time Cupfeed/Position Diagnostics

This selection is used to time the cupfeed and zero the main crank in
the $S4520 (slot-01). In addition, this menu displays the main crank
position and servo cupfeed motor position. Thisis useful for trouble-
shooting purposes.

The "Cupfeed Time/Position Diagnostics' menu contains the following
selections:

|- HSLSCUF.EXE

Systems HEL-WISVCUF Serva Cupfeed Set-up ﬂenu = ﬁeréiun.i.i

Cupfesd Com Time/Position Magnozticz Menu
Selected Bodumaker: A0
1: Zero Main Crank Position {Auto Offset)
2. %Set Cupfeed Cam Home Fosition

Enter Selection (ESC to exit):

Hain Crark {Position Reference for Cupfeed):

Hain Crank Dffset (B-4095).....................: 2990

Actual Main Crank Fozition (B-£095)............: G00@
Cupfeed Cam;

Home Position (Timing PRE “0Fff"-to-"On").......: 2304

Cupfeed Cam Offset (B-4895). . .. ................: 0919

Actual Cupfeed Com Position (0-609%).........., ; B2an
Main Crank-to-Cupfeed Absolute Error (Count=sk. ... : G230

The following selections set the corresponding parameters.

1: Zero Main Crank Position (Auto Offset): This selection
zeros the main crank position by calculating the required offset to
make the current position zero. This would be done when a new
4520 board has been installed. To zero the main crank position,
set the ram at Back Dead Center and select this selection. A
prompt asking "are you sure?' is displayed. Press"Y" to zero the
position, or "N" to abort. The "main crank offset" will be
calculated and the "Actua Main Crank Position" will now read
"0".

HS_-WISVCUP User’s Manual SYSTEMS Electronics Group

-80-



SECTION 5
HSLSCUP - DOS BASED
SET-UP PROGRAM REFERENCE

Note: Activating this selection will zero the main crank position
in the $4520 (slot-01) only. The M4510 main crank position is not
set from this selection. To set both smultaneously, zero the main
crank position per section 2.9.4 — Set Main Crank Zero.

2. Set Cupfeed Cam Home Position: Thisselectionis used to
set the "Cupfeed Cam Home Position”. Thisis the position of the
cupfeed cam when a cup isloaded into the cup locator. The
cupfeed cam istimed such that it will be in sync with the main
crank and load the cup when the ram has just opened up. The
position is set when the user presses the "Home Cupfeed Cam™
push-button inside the HSL-WISV CUP enclosure.

In addition to the selections listed above, the following datais
displayed in the menu:

Main Crank Offset: Thisis automaticaly set when the main crank
position is zeroed.

Actual Main Crank Position (0-4095): Thisisthe current main
crank position with reference to a scale factor of 4096 for one
complete revolution of the main crank. Thisis used as the primary
reference for the cupfeed PID servo loop.

Cupfeed Cam Home Position: Thisisthe position of the cupfeed
cam when a cup is loaded into the cup locator.

Cupfeed Cam Offset (0-4095): Thisis set automatically when the
cupfeed isinitially timed after power up and is calculated based on the
"Cupfeed Home Position".

Actual Cupfeed Cam Position (0-4095): Thisisthe current
cupfeed cam position with a scale factor of 4096 for one complete
revolution of the cupfeed cam. Thisis used as the feedback to the
cupfeed PID servo loop.

Main Crank-to-Cupfeed Absolute Error: Thisisthe absolute
(magnitude) difference between the main crank position and the
cupfeed cam. When the PID servo loop is active, the torque applied to
the cupfeed cam motor will be afunction of this error.
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CUPFEED SET-UP MENU
3: Tune Cupfeed Servo Motor

This selection is used to tune the cupfeed motor.

The "Cupfeed Servo Motor Tune" menu contains the following
selections:

|- HSLSCUF.EXE

Systems HEL-WISVCUF Serva Cupfeed Set-up ﬂenu = ﬁeréiun.i.i. ;

Cupfeed Servo Motor Tune Menu
Selected Bodumaker: A0

Sat Servo Proportional (P} Gain
Set Servo Intearal (I} Gain
Set Servo Derivative (D} Gain
Servo Amplifier/Hotor Test Mode
Acquire Data Signaturexz (One Stroke)
Enter Selection (ESC to exit):

Cupfeed Servo PID Gains:

LA S P

Proportional Bain (Ph. .. ... ... ...coovvven o, : B15.00

HE i =3 | o, 5T« IR, e gD B T e e B T )1

Derivative Gain (Db, .0 . 0 . o i i i BR2S
Cupfeed Serve Amplifier Test Mode:

Enable Servo Amplifier Test (W/Nb.............0: N
"Current/Error/Profile” Dota Signatures:

Daota Somplex per Stroke. .. .. .. ... . ..o 14T
Cupfeed Actual Running Error:

Instantanuous Abzolute Error (Counts), . .. ... ... ; 0230

Fositive Peak Error (Cownts). ... ...............: @000

Megitive Peak Error (Count=).... ... ... ........: 0230

The following selections set the corresponding parameters. See section
3 for details on tuning the PID servo loop.

1: Set Proportional (P) Gain: Thisisthe proportional gain
(torque proportional to error) of the PID servo loop.

2. Set Integral (I) Gain: Thisistheintegral gain (torque
proportional to cumulative error) of the PID servo loop.

3: Set Derivative Gain (D): Thisisthe derivative gain (torque
proportional to rate of change of error) of the PID servo loop.
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4: Servo Amplifier/Motor Test Mode: When selected, the user is
prompted to either enable or disable the servo amplifier/motor test
mode. Enter "1" to enable or "0" to disable the step response test.
If enabled, the servo amplifier test outlined in the trouble-shooting
section 7.3 can be performed.

Note: Thisisonly used to verify the servo amplifier and motor.
The machine cannot be run with the test mode enabled. For this
reason due caution must be used when performing this test.

WARNING: IN THE TEST MODE, THE SERVO MOTOR IS
EXCLUSIVELY CONTROLLED WITH THE
"TEST/OFFSET" (POT 4) ON THE B25A20. STAY CLEAR
OF THE CUPFEED CAM AT ALL TIMES DURING THE
SERVO AMPLIFIER TEST!!

5: Acquire Data Signatures (One Stroke): Thisselectionis
used to acquire the current, error, actual cam profile, and reference
profile data for one stroke. This datais sampled every millisecond
for one complete stroke, uploaded and saved in atext file. Thisfile
can be imported into an Excel worksheet and then viewed in a
chart aswell as scaled and summarized. Thisis used for tuning
while the machine is running as well as trouble-shooting. The data
issaved in the text file in four columns as follows:

Current Error Actua Profile Reference Profile

The total number of samplestaken in one stroke is equal to the
period of the stroke in milliseconds up to a maximum of 255
samples.

The text file created has the same file name as the program loaded
into the $4520-RDC (default file name is "SRV CUPR") with the
extension "TXT".
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In addition to the selections listed above and the corresponding
parameters set by these selections, the following diagnostic datais
displayed in the "Cupfeed Servo Motor Tune" menu:

Instantaneous Absolute Error (Counts): Thisisthe current
instantaneous absol ute (magnitude) difference between the main crank
position and the cupfeed cam position.

Positive Peak Error (Counts): Thisis the maximum positive peak
error detected as the cupfeed cam rotates. Thisis updated once every
1.5 seconds while the machine is running.

Negative Peak Error (Counts): Thisisthe maximum negative
peak error detected as the cupfeed cam rotates. This is update once
every 1.5 seconds while the machine is running.

The above diagnostic error data can be used to judge how well the
cupfeed cam motor is tuned and how well the cupfeed cam is tracking
the main crank.
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CUPFEED SET-UP MENU
4: Download Cupfeed Program to S4520

This selection is used to download the SRV CUPR application program
to the $4520 in dot-01. This should only be performed when either
replacing the $4520 in dlot-01 or when the program has been changed.
To download the program, perform the following:

Note: Program download cannot be performed while the bodymaker
is running. Control of the Cupfeed servo motor ceases during program
downloaded. The bodymaker should be stopped before the download
takes place.

1) Connect the RS-232 cable from the COM port on the computer to
the "MOTION" port on the $4520 in slot-01.

2) Select the"3: Cupfeed Set-up ($4520 dlot-01 MOTION PORT)"
sdlection from the HSL-WISVCUP Main Menu.

3) Select "4: Download Cupfeed Program to $4520". The current
program ident, revision, and checksum for both the program on
disk and already loaded in the board will be displayed. A prompt
will be displayed asking to continue or abort. To continue, press
any key except the <ESC> key. To abort, press the <ESC> key. If
aprompt stating that the "SRV CUPR" file could not be opened is
displayed, then the "SRV CUPR" application program is not
installed in the current directory.

4) Once program download isinitiated, S4520 program execution
will cease, the current address being downloaded will be displayed,
and the "RUN" LED on the $4520 will flash continuoudly.

5) Once the download is complete, the "RUN" LED on the $4520
will illuminate solid and program execution in the S4520 will
resume. Press any key to return back to the "HSLSCUP" main
menu.
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6) This selection can aso be used to verify the program ident,
revision, and checksum without downloading the program.
Perform steps 1 through 3 above but instead of initiating the
download in step 3, smply press the <ESC> key to abort the
download once the ident, revision, and checksum have been

displayed.

CUPFEED SET-UP MENU
5: Download Cupfeed Set-up Data to S4520

This selection is used to download the previously uploaded (saved)
cupfeed set-up variables for the currently selected Bodymaker to the
4520. This should only be performed when replacing the S4520
board in dot-01.

Note: This set-up data consists of the cupfeed set-up parameters only
and not the bodymaker set-up data. To download the cupfeed set-up
data, perform the following:

1) Connect the RS-232 cable from the COM port on the computer to
the "MOTION" port on the $4520 in slot-01.

2) Select the"3: Cupfeed Set-up ($4520 dlot-01 MOTION PORT)"
sdlection from the HSL-WISVCUP Main Menu.

3) Select "5: Download Cupfeed Set-up datato $4520". A prompt
will be displayed asking to continue or abort. To continue, press
any key except the <ESC> key. To abort, press the <ESC> key.

4) Once data download is initiated, the current address being
downloaded will be displayed.

5) Once set-up data download is complete, press any key to return to
the "HSLSCUP" main menu.
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CUPFEED SET-UP MENU
6: Upload (Save) Cupfeed Set-up Data from S4520

This selection is used to save the cupfeed set-up variables from the
4520 to the hard drive (current directory selected). This should be
performed anytime any of the set-up variables have been changed.

Note: When the set-up variables are changed, they are changed
directly in the $4520, not on the file in the computer.

By uploading (saving) the set-up variables to disk, they can be
downloaded to the S4520 in the event the board must be replaced. The
set-up data consists of the cupfeed set-up parameters for the currently
selected Bodymaker.

To upload the set-up data, perform the following:

1) Connect the RS-232 cable from the COM port on the computer to
the "MOTION" port on the $4520 in slot-01.

2) Select the"3: Cupfeed Set-up ($4520 dlot-01 MOTION PORT)"
sdlection from the HSL-WISVCUP Main Menu.

3) Select "6: Upload (Save) Cupfeed Set-up data from S4520". A
prompt will be displayed asking to continue or abort. To continue,
press any key except the <ESC> key. To abort, press the <ESC>

key.

4) Once data upload isinitiated, the current address being uploaded
will be displayed.

Note: The $S4520 program execution is not ceased, therefore data
upload can be performed while the machine is running.

5) Once set-up data upload is complete, press any key o return to the
"HSLSCUP" main menu.
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RECOMMENDED SPARE PARTS

The following are recommended spares for the HSL-WISV CUP.
These parts are available through Systems Engineering Assoc., Inc.

PLC/PLSProcessor/Chassis

Motion Control CO-CPU

10-30VvDC I/O Board

300 Watt Power Supply

Quantity Part Number Manuf. Description
lea. M4510 SEG
lea. P4500 SEG SEG Power Supply
lea. S4520-RDC SEG
(Resolver)
lea. S4568 SEG 8 input/8 output
lea. B25A20 AMC Brushless Servo
Amplifier(12 Amp)
lea. PS300W-96V SEG
2ea. SH04.31-NSW AEG

Manufacturers Index:

SEG
CSM
AMC

Positively Guided Relay

Systems Electronics Group, Inc.
Custom Servo Motor, Inc.
Advanced Motion Controls, Inc.
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SECTION 7
TROUBLE-SHOOTING

Thefollowing is provided as a quick reference to aid in the
troubleshooting of the HSL-WISVCUP. Typical faultsinclude: cups
not loading properly, cupfeed cam does not move, cupfeed cam
oscillates wildly or jerks when attempting to follow the main crank,
etc.. Thefollowing is ageneral trouble-shooting procedure which
should minimize the time to determine the source of the fault.

7.1 CUPS DO NOT LOAD PROPERLY

If the cupfeed cam appears to track the main crank correctly but cups
do not load properly, most likely the cupfeed cam is out of time.
Perform the following:

1) Verify the main crank zero (see section 2.9.4).

2) Time the cupfeed cam to the main crank (see section 2.9.6).

3) Cupfeed timing sensor may have failed causing the cupfeed cam to
only turn slowly (see section 7.2 below).

7.2 CUPFEED CAM ONLY TURNS SLOWLY WHEN
MACHINE IS STROKED

If the cupfeed cam only turns slowly when the clutch is activated and
never syncs in with the main crank, then most likely the cupfeed timing
sensor has falled. Replace the cupfeed timing sensor and try again. If
problem persists, verify the wiring from the sensor to the HSL -

WISV CUP enclosure (see schematic).
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7.3 CUPFEED CAM DOES NOT MOVE
(Motor stalled, jerks, or oscillates)

Any number of faults can account for afailure of the cupfeed cam to
move, jerk or oscillate. Prior to replacing any components, perform the
following:

Verify the Problem:

1) Disconnect the Cupfeed Timing sensor cable from the Cupfeed
Timing sensor.

2) With the guards closed (C1 contactor "on"), press the "Home
Cupfeed Cam" push-button inside the HSL-WISV CUP enclosure.

3) The cupfeed cam should smoothly rotate forward about 2
revolutions slowly for about 5 seconds in an attempt to time itsalf.
After two revolutions, it will stop on a"following fault”. This
process is normal and indicates that the servo system (servo motor,
amplifier, cables, etc.) is functioning correctly. The "following
fault" at the end of the two revolutions ssimply indicates that the
timing sensor was never located. It is not necessary to perform the
following stepsiif thisis the case. Instead, perform the stepsin
section 7.4.

4) If, on the other hand, a"following fault” is detected immediately
(without making the two revolutions) once the "Home Cupfeed
Cam" push-button is pressed (the motor may jerk forward or
backwards or may not move at all), then a problem does exist in
the servo system. Perform the following stepsto isolate the
problem.
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Verify HSL-WISVCUP Installation:

5) Verify power is applied to enclosure and that CB1 is not tripped or
none of the fuses are blown.

6) Verify that "PWR" and "RUN" LEDs on M4510 and $4520-RDC
are"on" and "FLT" LED is "off".

7) Veify dl inputs from existing system (clutch "on", Run mode,
alarm reset, and CRA/CRB/CRC safety (circuits) to HSL-
WISV CUP function correctly.

8) Veify that the M4510 and $S4520-RDC are loaded with the
correct programs (see section 2.10.4 and 2.10.5).

9) Veify dip switches on $4520-RDC and $S4568 are set correctly
(see section 2.10.1).

10) Verify PID gains are set correctly (see section 2.9.1).

11) Verify dip switches on B25A20 amplifier are set correctly (see
section 2.10.3).

12) Verify "Current Limit" POT and "Reference In" POT on B25A20
are turned fully clockwise (at least 14 turns or until stop in pot
clicks) for maximum gain.

13) Verify "Loop Gain" POT on B25A20 is turned fully counter -
clockwise (at least 14 turns or until stop in POT clicks) for
minimum loop gain.

14) Verify dl field wiring connectors to M4510, $4520-RDC, $4568,
and B25A20 are installed in the correct location and fully seated
(see schematic).

15) Verify stator wiring at cupfeed cam motor terminals and
Clcontactor are tight and are correct (see schematic).

Note: The stator wiring must be connected exactly as shown on
the schematic, any other combination of connections will cause the
motor either to jerk or stall .
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16) Verify the resolver feedback wiring (at the cupfeed cam motor

terminals and connector in HSL-WISV CUP enclosure) are tight
and wired correctly (see schematic).

Note: The resolver feedback wiring must be connected exactly as
shown on the schematic, any other combination of connections will
effect the motor commutation and cause the motor to stall, jerk, or
oscillate.

17) Verify the main crank resolver reference wiring connections (see

schematic).

18) Verify resolver reference signa for servo motor is correct by

measuring the voltage between R1 and R2 on the S4520-RDC
using aDVM (see schematic). This can be measured between the
ORG and WHT wires on the UMSTBHK connector on the upper
left corner of the HSL-WISV CUP back-panel. The voltage should
read 3.7Vrms.

Note: The frequency of thissignal is 2500HZ. For this reason,
some DVM's may read this voltage dightly low.

19) Verify resolver reference signal for the main crank is correct by

measuring the voltage between R1 and R2 on the M4510 using a
DVM. This should be measured between the R1 and R2 terminals
on the 8-pin resolver connector on the M4510. The voltage should
read 1.45Vrms.

Note: The frequency of thissignal is 2500HZ. For this reason,
some DVMs may read this voltage dlightly low.

20) Verify the cupfeed cam and main crank resolvers (see sections

2.9.3and 2.9.5).
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Commutation Test:

Note: Make sure the C1 contactor is "off" (guards open) through-out
the following test.

21) With the C1 contactor "off" (guards open), jumper 210 to 211 on
the N.O. contact of C1.

22) With the C1 contactor "off" (guards open), enable the "Servo
Amplifier/Motor Test" by performing the following:

a) Invoke the "HSLSCUP" setup program

b) Select "2: Cupfeed Set-up (S4520 Slot-01)"
¢) Select "3: Tune Cupfeed Servo Motor"

d) Select "4: Servo Amplifier/Motor Test Mode"
€) "Enable Servo Test Mode" = 1 (enable)
f)"Areyou sure”" =1

This enables the B25A20 Amplifier. The LED on the amplifier
should be "green".

23) Rotate the cupfeed cam one revolution by hand and verify that the
LED on the B25A20 stays "green” the entire revolution. If it turns
"red" at any time during the revolution, the commutation is not
correct. If it stays "green” through the entire revolution, the
commutation (HALL signals from the $4520-RDC are OK).

24) Disable the "Servo Amplifier/Motor Test" mode by performing the
following:

a) Select "4: Servo Amplifier/Motor Test Mode"
b) "Enable Servo Test Mode" = 0 (disable)

The LED on the B25A20 should be "red".

25) Remove the jumper between 210 and 211 on the C1 contactor
N.O. contact.
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Servo Amplifier/Motor Test:

WARNING!!

IN THE SERVO AMPLIFIER/TEST MODE, THE SERVO
MOTOR IS CONTROLLED EXCLUSIVELY BY THE
"TEST/OFFSET" POTENTIOMETER ON THE B25A20
AMPLIFIER. STAY CLEAR OF THE CUPFEED CAM AND
SERVO MOTOR AT ALL TIMES WHILE PERFORMING THIS
TEST!!

26) With the "Servo Amplifier/Motor Test" disabled, turn the C1
contactor "on" (close guards).

27) Enable the "Servo Amplifier/Motor Test" by performing the
following:

a) Select "4: Servo Amplifier/Motor Test Mode"
b) "Enable Servo Test Mode" = 1 (enable)
c) "Areyousure" =1

This enables the B25A20 Amplifier. The LED on the amplifier
should be "green".

28) The servo motor should run proportional to the "Test/Offset"
(pot4) on the B25A20.

29) The motor is running in an open loop torque mode but should run
smoothly either forward or backwards depending on which way
the "Test/Offset” pot is turned. The motor should also be able to
be stopped by nulling out the pot.

30) If the motor does not run smoothly (jerking or running out of
control), either something is wrong with the motor stator wiring,
the motor, or the amplifier.

31) When done with the test, null the "Test/Offset” (pot 4) out such
that the motor is stopped.
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32) Disable the "Servo Amplifier/Motor Test" mode by performing the
following:

a) Select "4: Servo Amplifier/Motor Test Mode"
b) "Enable Servo Test Mode" = 0 (disable)

The LED on the B25A20 should be "red".

Servo Motor Stator Windings Check:

33) If the Servo Amplifier/Motor test is not passed, verify the motor
stator windings as follows:

a) With the C1 contactor "off" (guards open), measure the
impedance of the R, S, and T stator windings against each
other at the T1, T2, and T3 terminals of the C1 contactor. The
impedance from any stator to any other stator should be ~6
ohms.

b) If any stator to any other stator is open, then measure the
impedance of the statorsto each other at the R, S, and T
terminals inside the motor. If these measure OK, then one of
the leads of the cable from C1 to the motor is bad. If the
measurements at the motor terminals are not OK, the motor
itsdlf is bad.

c) If the stator-to-stator readings check out OK, then measure the
impedance from each stator to ground. These should read as an
open. If thisis not the case, disconnect the motor leads at the
motor and read the impedance from each stator to ground at
the motor terminals. If these read OK, the cable from the C1
contactor to the motor is bad. If the readings are not OK, the
motor itself is bad.
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B25A20 Servo Amplifier Check:

34) If the motor stator windings check out OK, verify the B25A20
amplifier is functiona as follows:

a)

b)

d)

Re-activate the motor as was done in steps (26) through (29).
With the motor stalled at a specific location, measure the DC
voltage on al three stators (the VDC range on this check is
100VDC). Two of the three stators should have some DC
voltage (these may be anywhere between 5 to 100 volts and
may vary significantly), while one stator should essentially have
no voltage.

Disable the motor (C1 contactor "off") and move the cam 180
degrees or so. Re-activate the motor again and measure the
stator voltages. The stator that had no voltage on the previous
reading should now read some DC voltage while one of the
other stators no longer reads a voltage.

Thistest verifiesthat al three stators are driven by the
amplifier and thus if voltage can be read at each stator at some
position of the cam, the amplifier is OK.

Note: Only two stators are driven at atime. Therefore, the
cam will have to move to different positions to verify that each
stator is active at some position.

If this test checks out OK, then most likely the motor is bad.
Replace the motor and retry the Servo Amplifier/Motor test
(steps (26) through (32).
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7.4 CUPFEED CAM DOES NOT TRACK PROPERLY
(Intermittent following faults, high running errors)

Any number of problems can account for afailure of the cupfeed cam
to track properly. Intermittent following faults and high running errors
(positive or negative peak errors greater than 40) are due to a change
or variation in the load (thus changing the required tuning of the
system). Thisis generally due to a mechanica problem (incorrect belt
tension, worn or damaged cupfeed cam bearing or motor bearing,
etc.). Prior to replacing any components, perform the following:

1)

2)

3)

4)

5)

6)

7)

Verify PID gains are set correctly (see section 2.9.1).

Verify dip switches on B25A20 amplifier are set correctly (see
section 2.10.3).

Verify "Current Limit" POT and "Reference In" POT on B25A20
are turned fully clockwise (at least 14 turns or until stop in pot
clicks) for maximum gain.

Verify "Loop Gain" POT on B25A20 is turned fully counter-
clockwise (at least 14 turns or until stop in POT clicks) for
minimum loop gain.

Verify all field wiring connectors to M4510, S4520-RDC, S4568,
and B25A20 are installed in the correct location and fully seated
(see schematic).

Verify stator wiring at cupfeed cam motor terminals and
Clcontactor are tight and are correct (see schematic).

Note: The stator wiring must be connected exactly as shown on
the schematic, any other combination of connections will cause the
motor either to jerk or stall.

Verify the resolver feedback wiring at the cupfeed cam motor
terminals and connector in HSL-WISV CUP enclosure are tight
and are correct (see schematic).

Note: The stator wiring must be connected exactly as shown on
the schematic, any other combination of connections will cause the
motor either to jerk or stall.
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8) Verify the main crank resolver reference wiring connections (see

schematic).

9) Verify resolver reference signal for servo motor is correct by

measuring the voltage between R1 and R2 on the S4520-RDC
using aDVM (see schematic). This can be measured between the
ORG and WHT wires on the UMSTBHK connector on the upper
left corner of the HSL-WISV CUP back-panel. The voltage should
read 3.7Vrms.

Note: The frequency of thissignal is 2500HZ. For this reason,
some DVMs may read this voltage dlightly low.

10) Verify resolver reference signal for the main crank is correct by

measuring the voltage between R1 and R2 on the M4510 using a
DVM. This should be measured between the R1 and R2 terminals
on the 8-pin resolver connector on the M4510. The voltage should
read 1.45Vrms.

Note: The frequency of thissignal is 2500HZ. For this reason,
some DVMs may read this voltage dightly low.

11) Verify the cupfeed cam and main crank resolvers (see sections

2.9.3and 2.9.5).

12) Verify the tension on the cupfeed cam belt. If the belt is too loose

the cam will oscillate which causes the following faults. If it istoo
tight, the cupfeed cam bearing will wear prematurely causing a
variation in the load and thus oscillation and following errors.

13) Check the cupfeed cam belt for damage or wear. Replace if

necessary.

14) Check the cupfeed cam bearing. Excessive belt tension or coolant

Spray can cause premature wear or damage to the bearing resulting
in oscillation and following faults. Replace cupfeed cam bearing if
necessary.

15) Check the servo motor bearing. Again excessive belt tension or

coolant spray can cause premature wear or damage. Replace servo
motor if necessary.
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APPENDIX A
PLC PROGRAM
MODIFICATIONS EXAMPLE

The followi ng | adder logic is generalized exanpl e showi ng how t he
PLC |l ogi c of the existing control system PLC should be nodified
to interface with the HSL-W SVCUP package.

Note: The following is nerely suggested |logic and may not accurately
represent the logic of the existing system It is the ultimte
responsibility of the end user to ensure that the HSL_W SVCUP is
interlocked with the existing system properly.

The vari ables shown in the | adder |ogic are defined as foll ows:

FO00 - FOO1: Internal coil of existing PLC

X0.0 - X0.5: Existing Inputs to Existing PLC.

B100. 2 - B100.4: New Qutputs between existing PLC and
HSL- W SVCUP package.

khkhkkhkhkhhhhhhhhhhhhhhhhhdhhhdhhhdhhhdhhhdhhhhhdhhhdhhhdhhhdhhhdhhhdhhhddhdddhdddhrddrxdx*x

This bl ock shows the additional node interlocks fromthe existing
control systemto the HSL-WSVCUP that are required. These rungs
shoul d be added to the existing PLC | ogic.

In addition to the rungs shown, the "Machi ne RUn Enabl e" out put

(B101.0) fromthe HSL-W SVCUP shoul d be added as an input to the
existing PLC logic and interlocked to the BDC stop logic. Wen

B101.0 in "ON' the nmachine is enabled to run, when it is "off",

t he machi ne shoul d be stopped at BDC.

The "Cupfeed Camin Sync" output (B101.5) fromthe HSL-W SVCUP shoul d
al so be added as an input and interlocked with the cupfeed snable
logic. Wen B101.5 is "off", the cupfeed camis not in sync with the
ram and t he cupfeed should be cl osed, when B101.5 si "ON', the cupfeed
camis in sync with the ramand the cupfeed can be opened when ot her
conditions permt.

Qut puts B101.1 thru B101.4 are alarmconditions that can al so be added

as inputs to the existing PLC logic to indicate the cupfeed camfault

if desired. Activation of any one of these alarnms will turn the "Machine
Run Enabl e" out put (B101.0) "off".
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APPENDIX A
PLC PROGRAM
MODIFICATIONS EXAMPLE

Run/
Cont Not Bar Run
Mbde Mbde Mbde
X000.0 X000.5 B0100. 2
0:+--] [--+--] [--+ ------- o mm - - o mm - - o mm - - o mm - - o mm - - +--( )--
Cont | RunMode HSL SCUP
|
|
Inch |
Mode |
X000.1 |
1i+--] [--+
I nch
Al arm
Reset Al arm
PB Reset
X000. 2 B0100. 3
204--] [--4------- Fommm e Fommm e Fommm e Fommm e Fommm e Fommm e +-()--
Reset HSL SCUP
Shor t Shor t
Can Can
Al arm Al arm
FO00 B0100. 4
3+--] [--+ ------- o mm - - o mm - - o mm - - o mm - - o mm - - o mm - - +--( --
Shrt Can HSL SCUP
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APPENDIX B
DF1 COMMUNICATIONS

HARDWARE

DF1 communication takes place via the Channel O port of the Allen
Bradley PLC. The RS-232 cable should be constructed and connected
as shown below:

S4516-DF1 to PLC5

SLOT 1-3

SW1 sw2
HH ON H ON
PLCS

54516—DF 1 ZSCﬁg\N

COMMUNICATIONS
CO-CPU 1
,,,,,,,,,,
I RXD 0 H = 2 | X
| Il Il
} RSZBZH TXD 1 B = 3 | Rx
I i

} SG 2 H H 7 | s6
|
| 3 |: 4 | RTS
} RXD+ 4 5|
|
‘ RXD— 5 6 | DSR
|RS—422 8 | pco
| XD+ 6 50| 1R
|
|

S3000 NETWORK

~
COMMUNICATIONS
(IF USED)

Internally, the PLC-5 should be set up for RS-232C communication.
Refer to the dip-switch settings guide on the side of the processor.

Note: The S4516-DF1 should be switched for RS-232
communication.

Dip switch SW1 isthe RS-232/RS-422 dip switch should be st to:
POLE 1=0ON
POLE 2 = OFF

Dip switch SW2 isthe ot address, and is dependent upon the rest of
the cards in the M4500 rack and should be set to:

POLE 1=0ON

POLE 2=0ON
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S4516-DF1to SLC

SLoT 1-3
SW1 SW2
altheluls g
SLC500
CHO
S4516—DF 1 CH
COMMUNICATIONS 9-PIN
CO-CPU ]
R [ 1
‘ RXD O —H H— 2 | Rx
! I K
} RS‘ZBZH XD 1 |—H — 3| X
I I
‘ SG 2 —+ H—{s]|sc
I o H
} 3 I: 4| DR
! 6| DSR
| RXD+ 4
|
| RXD- 5 E 7| rRTS
|RS—422 sl c1s
| TXD+ 6
|
| TXD- 7
N
rpy
‘ — 7= | S3000 NETWORK
I COMMUNICATIONS
[ (IF USED)
|
|+ 2
I
-3
|
l's 4
[
S4516-DF1 to ControLogix
CONTROLOGIX
SLOT 1-3 NTROLO!
SW1 Sw2 [SERIAL PORT]
1| pcp
S4516-DF 1
COMMUNICATIONS E 4| DTR
CO-CPU 6| bsr
r————— ~ "
‘ RXD 0 t H—1 2| rRx
‘ N K
} RSZBZH TXD 1 - H 5| Tx
I I
} 6 2 k—H N P O
w T
| 3 ’: 7| RTS
} RXD+ 4 8| CTs
I
| RXD— 5
|RS—422
| TXD+ 6
I
I ™D- 7
|
iy
I T = | $3000 NETWORK
| COMMUNICATIONS
=1 (IF USED)
I
I+ 2
|
-3
|
I's 4
L
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DF1 COMMUNICATIONS

SOFTWARE

PLC5

The following sample RSL ogix5 code is used to execute the message
control function to alow a PLC5 processor to communicate with the
A516-DF1 seria communications board.

sk S451 £ DF] SERIAL COMMUNICATIONS #ose
- Execute MG Instruction Fead™Write Messages --
S4518-DF1 MIG
Commmirnications Instmction FEADDATA 1
Reset Hurmber (54518-DF1)
T4:0 EQT MG
0000 =B Equal Read Write Message |—CEN )
TT Source A N70 Comtrol  MG20:0 —DH 33—
0= Setup Sereen = —CER T —
Source B 0
0=
MEG
Instmaction WEITE DATA 1
Hurmber (54516-DF1)
EQT MG
Equal Read/Write Message —( EN J—
Source A N7:0 Contrsl  MG20:2 —CDH —
0= Setup Sereen = —C ER —
Source B 1
1=
-- Increment to HEET MG Instmction --
- The "Done" bit (D] is set when the last packet of the message is successfully transferred.
- The "Error" bit (EE] 15 set when the controller detects that a transfer failed.
MEG Instrucion MEG
READ DATA 1 READ DATA 1 - DOWE Instraetion
(54516-DF1) [Cne Shot) Humhber
MG20:0 E5:0 ADD
o001 J E [[ons 7] Add
DH 1] Sonroe & okl
0=
FEAD DATA 1 Somree B 1
(34516-DF1) 1=
MiG20:0 Dest N30
Tk 0=
ER
MG Instracion
WEITE DATA 1 WEITE DATA 1 - DONE
(34516-DF1) (Cne Shot)
MIG20:2 E5:0
] E [oNs ]
DH o
WEITE DATA 1
(54516-DF1)
MIG20:2
JE
s,
ER
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ooz

oo03

0oo4

Q003

-- Boll-aver MSG Instmction Hamber -

MG MIG
Instmection Instmction
Humber Humber
GRT MOV
Greater Than (4=F) Move
Source 4 N0 Source 1]
0= 0=
Source B 1 Diest Hrn
1= 0=
-- 34518-DF] Serial Comnmnications Faset -
34516-0F1
FEAD DATA 1 Comnonucations
(54518-DF1) Reset
Mz20:0 TOW
1 E Timer On Delay —EW ) —o|
ER Timer T4:0
Time Base 1.0 —DH}—
WEITE DATA 1 Preset 35=
(54518-DF1) Acoum 0=
MG20:2
] &
ER
24516-DF1
Comnurications
Feset
T4:0
=
BT
-- Reset MSG Instmction Exvors --
34516-DF1
Commmmications READ DATA 1
Raset (S451&-DF1)
T4:0 MG20:0
B {1
DN ER
WEITE DATA 1
(54518-DF1)
MG20:2
i
ER

{END —
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SLC500
The following sample RSLogix500 code is used to execute the
message control function to allow a SLC500 processor to
communicate with the $4516-DF1 serial communications board.

APPENDIX B
DF1 COMMUNICATIONS

kot 2451 6-DF1 SERTAL COMMUNICATIONS febbbn

| Execute M3F Instruction ReadWrite Blessages -

S4516-DF1 MiG
Comnmurications Instmction READ DATA 1
Reset Hurmber (54515-DF1)
T4:0 EQT MG
o000 = -E Equal ReadWrite Message —EN
TT Sonrce & N0 Type Pear-To-Fear
D= ReadWrite Read (DN —
Somrce B o Target Device S00CPIT
0= LocalFemote Local —{ERT—
Control Block N1z:0
Control Block Length 14
Setup Sereen =
MEG
Instmction WEITE DATA 1
Nurber (34516-DF1)
EQT MG
Equal Fead Write Meassage RN )—
Somrce & N0 Type Pear-Tao-Fear
D= Read Write Write |—{DH 3—
Sonrce B 1 Target Davice S00CP1T
1= LocalFemote Local —{ERT—
Control Block H12:40
Control Block Length 14
Setup Sereen =
-- Increment to HEET MG Instmction --
- The "Dione" bit (.13) is set when tha last packet of the message is mceessfully transferred.
- The "Error" bat [.12] 15 set when the controller detects that a transfer faled.
READ DATA 1 MEG Instrucion MEG
DONE FEAD DATA 1 - DOWNE Instruction
(54516-DF1) (Ome Shot) Humber
Hlz2:0 E3:0 ADD
ool ] F [ O3E ] Add
15 1] Sonroe 4 w0
0=
READ DATA 1 Somree B 1
ERROR 1=
(54518-DF1) Dest W0
Hlz0 0=
q1 E
= ik
12
-- Foll-over MSG Instmction Mamber --
WEITE DATA 1 MEG Instmeion MG
DONE WEITE DATA 1 - DONE Instraetion
(54518-DF1) [One Shat) Hurrber
Wlz2:40 B3:0 ADD
000z ] E [[osk ] Add
13 2 Sonroe A gl
0=
WERITE DATA 1 Scmree B 1
ERROR 1=
(54518-DF1) Dest N0
W12:40 0=
e
el
12
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0003

0oo4

0005

000e

-- Boll-aver MSG Instmction Hamber -

MG MIG
Instmection Instmction
Humber Humber
GRT MOV
Greater Than (4=F) Move
Source 4 N0 Source 1]
0= 0=
Source B 1 Diest Hrn
1= 0=
-- 34518-DF1 Serial Comnmnications Faset -
READ DATA 1 34516-DF1
ERROR Comnmmications
(54518-DF1) Feset
Hlz0 TON
1 E Timer On Delay gy fy—
12 Timer T4:.0
Time Base 10 —DH—
WEITE DATA 1 Praset 35
ERROR Acomm 0=
(54518-DF1)
Hlz2:40
] B
12
34516-DF1
Comnmrications
Reset
T4:0
2k
TT
-- Resat MSG Instmction Exvors --
54516-DF1 READ DaT4 1
Commmnications EEEOR
Raset (5451&-DF1)
T40 Hilza0
1oE U
DH 12
WEITE DATA 1
ERROR
(54518-DF1)
Wlz2:40
iy
12
{END
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ControlLogix and CompactLogix

The following sample RSLogix5000 code is used to execute the
message control function to allow a ControLogix or CompactL ogix
processor to communicate with the $4516-DF1 seria communications
board.

faxrt S4516-DF1 SERIAL COMMMICATICNS *xxs
F- Execute MSG Instruction Read MWite Messages

=4516-DF1
Communications MEG Instruction READ DATA 1
Reset Mumber [(54516-DF1)
COMM_TOLTT £l S
0 2/ B Erjual Message HCEM
Source & maghum mMeszage Cortrol magRead] E (D 3—
0& HER—
Source B i}
MZG Instruction WRITE DATA 1
Murmber [S4516-DF 1)
EcL WS
Eqquial Mezsage HCEN 3 ——
Source & maghum Mezzage Control maghiite D LDt 3—
0« HER 3—
Source B 1

k- Incremernt to MEXT MSG Instruction --
- The "Done" bit (DM iz 2et when the last packet of the message is successfully transferred.
- The "Error” bit (ER) iz 2et wwhen the controller detects that a transfer failed.

M=G Instruction

READ DATA 1 READ DATA 1 - Done MSG Instruction
(S4516-DF1] (Dne Shot) Mumber
magResd] DN magRead] _ONS A0
1 1 F {onsT] gdd . .
READ DATA 1 bRl u'g H
(S4516-DF1) Shureed 1
megRead] .ER
4] Dest magMum
0+
MG Instruction
WRITE DATA 4 WRITE DATA 1 - Done
(S4516-DF1) [One Shot)
msgyrited Db megyrite] QNS
3L {OMS ]
WRITE DATA 1
(S4516-DF1)
mechtite ER
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MG Instruction MSG Instruction
Mumber Mumber
RT LSRR
2 Greater Than (&=0) Miowe
Source &  maghum Source 1]
0 &
Source B 1 Dest magMum
0+
- S4516-DF1 Serial Communications Reset --
=4516-DF1
READ DATA 1 Communications
(=4516-DF1) Feset
msgRead] ER T
3 1 E Timer On Delay BN —
Timer  COMM_TO
GRS 1 Freset 35000 € 0N >—
(S4516-DF 1) ACCUm 0 #
mEchtite ER
e ol
P
Z4516-DF1
Communications
Reset
COMM_TOTT
JE
EEE
S4516-DF1
Communications READ DATA 1
Reset (S4516-DF1)
COMM_TO DM magRead! ER
4 JE il
WRITE DATA, 1
[S4516-DF1)
magyrite! ER
—{!_|
[Enc)
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USING THE MSG INSTRUCTION

READ INSTRUCTION — PLC5
The read message (M SG) command for a PLC5 is setup as follows:

2 MSG - MG20:0 : (1 Elements) o ]

— Thiz PLCS — Caontral Bits

Communication Command : |SLC Typed Logical Read lanore if imed out [TO; E
Data Table dddress: [N10:0 Tobe retried [MR]: E
Size it Elemerts © (30 Awaiting Execution [Ew]: E
Paort Humber: El Continuous Fun [CO): E
) Error [ER): E
- Target Device Message done [DN); E
Da.ta Table Address: [N7.0 Message Trarsmitting (5T): [0]
Local Station Address [oct]: |1 [dec): tessage Enabled [EN): E
Local # Remote : El
— Error
Ermor CodefHex): 0O

— Ermor Description

Mo emors

Note: The Communication Command is“SLC Typed Logical Read”.
The Data Table Address can be any integer file address. The 30
elements (total) read from the M4510 PLC are defined in the last
section — Read/Write Data Definitions.

The Local Station Addressis only necessary to define if
communications with the $S4516-DF1 is executed over a Data
Highway network (viaa Datalink Module).
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WRITE INSTRUCTION — PLC5
The write message (MSG) command for a PLC5S is setup as follows:

74 MSG - MGZ0:2 : (1 Elements)

=10/ x|

— This PLCS
Communication Command :
D'ata Table Address :

Size in Elements :

SLC Typed Logical \white

— Contral Bits

Tabe retried (MR [0]
Auwaiting Execution [EW): E

|gnore if timed out [TO): E

Continuous Rur [CO): E

Errar [ER]: E

Message done [DM]: E
Message Transmitting [ST): E
Message Enabled [EM]: E

Port Humber: El

— Target Device
Data Table Address: [N10:0
Local Station Address [oct): E [dec):
Local # Remote : El

— Error

Error Code(Hex): 0

Error Description
’7 No emors

Note: The Communication Command is*“SLC Typed Logical Write”.
The Data Table Address can be any integer file address. The 10
elements written to the M4510 PLC are defined in the last section —
Read/Write Data Definitions.
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READ INSTRUCTION — SLC500
The read message (MSG) command for a SLC500 is setup as follows:

F5MSG - N12:0 : (14 Elements) =10} x|
..... 1
This Contraller r Contral Bits
Communication Command: [S00CPU Read | Igrore if timed out [TO]: E
Data Table Address: (y10:0 To be retned [MR): E
Size in Elements: Awaiting Erecution [E4W]: E
Channel:: El Continuous Bun [COYJ: E
= Enar [ER): [0]
~ Taiget Device Message done [DN]; E
Message Timeout : Message Transmitting (ST} [0 ]
Data Table Address: Message Enabled [EN]: E

Local Node Addr [dec]: [octal) Waiting for Queue Space : [0]
Local / Remate :

— Error

Errar Code[Hex): O

Mo emors

" Enror Dezscription

Note: The Data Table Address can be any integer file address. The
30 elements (total) read from the M4510 PLC are defined in the last
section — Read/Write Data Definitions.

The Local Station Addressis only necessary to define if
communications with the $S4516-DF1 is executed over a Data
Highway network (viaaDatalink Module).
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WRITE INSTRUCTION — SLC500
The write message (M SG) command for a SLC500 is setup as follows:

3 MSG - N12:40 : (14 Elements)

This Contraller —Contral Bits——————————————
Communication Command: [SO0CPL wiite Ignore if timed out [TO [0 ]
Data Table Address: (11:0 To be retned [MR): E

Size in Elements: Awaiting Erecution [E4W]: E

Channel:: El Continuous Bun [COYJ: E

Enar [ER]: E

Mezzage done [DM]: E
Meszage Transmitting [ST): E
tessage Enabled [EM): E
Waiting for Queue Space : E

— Target Device

Message Timeout : _

[rata Table Address:
Local Mode Addr [dec]: 1 [ockal):

Local £ Remote || ocal

i

=
]
2
o

— Error

Errar Code[Hex): O

Mo emors

" Enror Dezscription

Note: The Data Table Address can be any integer file address. The
10 €lements written to the M4510 PLC are defined in the last section —
Read/Write Data Definitions.
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READ INSTRUCTION CONFIGURATION — CONTROLOGIX
The read message (M SG) configuration for a ControLogix PLC is
setup as follows:

=
Configuration ! Eommunicationl Tag I
tMeszage Type: ISLE Typed Read L‘
Source Element: JN70
Mumber OF Elements: IBU 3:
Destination Element: |DF'I_F|ead[D] _‘J MNew Tag.. |
(2 Enable {2 Enable Waiting (3:Start 2 Done Dare Length: 0
3 Emor Code: Extended Erar Code; [~ Timed Dut &
Error Path:
Error Text:
Ok | Cancel | Apply I Help |

Note: The“Message Type’ is SLC Typed Read. The Destination
Element can be any integer array. The 30 elements (total) read from
the M4510 PLC are defined in the last section — Read/Write Data
Definitions.
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WRITE INSTRUCTION CONFIGURATION — CONTROLOGIX
The write message (MSG) configuration for a ControLogix PLC is
setup as follows:

Message Configuration - msgWritel ﬂ

Configuratian ! Eommunicationl Tag I

tMeszage Type: ISLE Typed 'wirite L‘

Source Element; |DF'I_Write[D] ;l Mew Tag... |
Mumber OF Elements: I'IU 3:

Destination Element: IN'I o0

(2 Enable {2 Enable Waiting (3:Start 2 Done Dare Length: 0
3 Emor Code: Extended Erar Code; [~ Timed Dut &
Error Path:
Error Text:

Ok I Cancel | Apply | Help |

Note: The“Message Type’ is SLC Typed Write. The Source
Element can be any integer array. The 10 elements written to the
M4510 PLC are defined in the last section — Read/Write Data
Definitions.
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COMMUNICATION TAB - CONTROLOGIX
The communication configuration for a ControLogix PLC is setup as

follows:
Message Configuration - msgReadl ! ﬂ
Configuration  Communication | Tag I
(= Path: |2.0 Browse... |

2.0
* Broadoast: I 'l

Communication M ethod

~ CIP { DH+ Chamnel Il-i"' j‘ Destination Link: IEI 3’
¢~ CIP with Sauree Link: IEI 5: Destinatianods: IEl :i [Detal]

Source 1D
[T Connected ¥ Cache Conrection: &
(2 Enable {2 Enable Waiting (3:Start 2 Done Dare Length: 0
3 Emor Code: Extended Erar Code; [~ Timed Dut &
Error Path:
Error Text:

Ok I Cancel | Apply | Help |

The “Path” describes the route the message takes to get to the
destination. The format of the “Path” uses this format:
port, next_address

For serial DF1 communications, the port is“DF1 seria, channel 0"
(Type = 2), next_addressis for the station address (0-254). Since there
isonly the direct link from channel 0 to the User Port on the $4516-
DF1 board, the next_addressis set for station O.
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APPENDIX B

DF1 COMMUNICATIONS

TAG TAB - CONTROLOGIX

The Tag configuration for a ControLogix PLC is setup as follows:

Message Configuration - msgReadl

Eonfigurationl Communication Tagd |

I arne: Imngead'I

Description: READ DATA 1
[54516-DF1)

Tupe: Base

Dats Typer  MESSAGE

SE0pE; o S45160F1_CLx

External Fead Only

Access

x|

(2 Enable {2 Enable Waiting (3:Start

3 Ermor Code: Extended Eror Code:

Error Path:
Error Text:

]

Done Length: 0
[ Timed Out &

Apply | Help |

Note: The Tag “Data Type” must be MESSAGE and is defined at

the “ Controller” scope level.
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APPENDIX B
DF1 COMMUNICATIONS

CHANNEL 0 SETUP

PLC5
The Channel 0 Serial Port should be setup as follows:

Edit Channel Properties =l

Channel 0 | Channel 14 | Channel 16 | Channel 24| Channel 28 |

Communication b ode - Remote Mode Change

& Spstemn [Point-T o-Point] Attentiar Char:l Wb
" Spstern [Slave) e Systen: l—s
= Syster (aster]

 User [ASCI) Llser:|Ll

Diagnostic FiIe:IU

Serial Port | Options l

Baud Rate: |9600 = Parity: Im
Bitz Per Char: IS 'l Errar Detect: IECC 'l
Stop Bits: |1 'l

Control Line: IFuII Duplex bModem j

k. I Cancel | Apply | Help |

Note: The Communication Mode is setup for System (Point-to-
Point).
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APPENDIX B
DF1 COMMUNICATIONS

PLC5

The Channel 0 Options are setup as follows:

Edit Channel Properties =l

Channel 0 | Channel 14 | Channel 16 | Channel 24| Channel 28 |

Communication b ode - Remote Mode Change

& Spstemn [Point-T o-Point] Attentiar Char:l Wb
 System [Slave) B

Enatle Sustem:ls
= Syster (aster] =

" User [ASCH) USEfﬁ|U
Diagnostic FiIe:IU

Serial Part

Mak Receive: |3
DF1 ENDS:IB

ALK Timeout [20ms]: ISD
[ Detect Duplicate Meszages

Message Application Timeout: ISD seconds i l

k. I Cancel | Apply | Help |

Note: The “Detect Duplicate Messages’ should be unchecked.
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APPENDIX B
DF1 COMMUNICATIONS

SLC500

The Channel 0 Serial Port should be setup as follows:

=]
Gien=al ]I:hm 1-System | Chan 0 -Sml:m; Cran 0 Liser |

Chiansl 1 !
Drver [Bhorel

™ il Fiobecied
Factho Lk IDjdec] 2
Eclt Ruzouraa s Thaa i [4 sac] J60

Dvagraslc Fla ]I]_

i~ Chanrmi

Sjstan WWW NE:= galli-H EEE]— .
Mod |5:.Imm -rl [ Misda Charge Ensbiad
I” lil Prokected Hede Allaran Character |\ b
Pastbou ik IBiiec] [T System Hode Charact |5
Eclt Aeancnce/Csnes Tinenut  see) [60 Lzt Mo Chanacta[L
Cvagrasle: Fie II] |

The Channel 0 Options are setup as follows:

iChamned Configuration

Gienerad | Choen 1 - Systern Chan @ - System | Chan - Liser |

Dimi  [OF1 Ful Dusies ] el

Bad 20 3 [5 skl
Paie  [uome =]
Smpfie | -
Fiolozol Contol
Creimiline [ra Handraking = Ak Tmeeurptingl 0
ErorDeecion  [acC =
Embedid=d Resporses rEmHad E‘
™ Dupiicals Padkel Dabecl M Remesd

Ehll:]Flnlrﬂ'lﬂ |

[ ok | camed | e | Hee |

Note: The “Duplicate Packet Detect” should be unchecked.
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APPENDIX B

DF1 COMMUNICATIONS

CONTROLOGIX

Control Line:

[NoHandshake =]
= | Cartinuous Carier
RTS Serd Delay: [0 (x20me)
RTS O Dela |0 [x20ms]
s

ontroller Properties - S4516DF1_CLX = |EI|5|

Advanced | SFC Execution I File I Redundancy I Monvolatile M emory I Memany I
General Serial Port | System Protocol I User Pratocal I tajor Faults I Minor Faults I Date/Time

Made: : n |l Shiove Dffline Walues |

Baud R ate: 9600 -

Drata Bits: I g hd l

Parity: MHone -

Stop Bits: I 1 x l

The Serial Port (Channel 0) should be setup as follows:

[ o ]

Cancel |

Aol | Help

g"‘ Controller Propetties - S4516DF1_CLX

DatesTime I Advanced I SFC Execution | File

General I Serial Port* Susten Pratocol

Station Address:

F—

MAK. Receive Limit: |3
EMG Trarsmit Limnit: |3
ACK Timeout: IED (=20 mg)

Embedded Responses: IAutodetect 'I

I R edundancy I Moreolatile Memon I b emory I
Uszer Protocal I Major Faults I tinor Faults

Erofoca Iﬁ Error Detection
ratacol: DF1 Paint ta Poirt IV & BOC  © CRC

The “ System Protocol” should be setup as follows:

=lof=]

™ Enable Duplicate Detection

[ o ]

Cancel |

Apply | Help |

Note: The “Enable Duplicate Detection” should be unchecked.
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APPENDIX B
DF1 COMMUNICATIONS

READ/WRITE DATA DEFINITIONS

Data Read From The M4500 (30 Elements) Is Defined As Follows:

M4530 Mapped PLC
Description Add Add Add Function
General:
Status Word - W800 N7:0 R/O
Watchdog Comm Status (Bit 00) - B800.0 N7:0/0
INO — Short Can Sensor (Bit 01) F80 B800.1 N7:0/1
IN1 — Spare (Bit 02) F81 B800.2 N7:0/2
Brake Wear Compensation (Bit 03) B1018.0 B800.3 N7:0/3
Spare (Bit 04) - B800.4 N7:0/4
thru - Thru thru
Spare (Bit 15) - B801.7 N7:0/15
Alarm Word - W802 N7:1 R/O
C2 Contactor Fault (Bit 00) F59 B802.0 N7:1/0
Cupfeed S4520 Fault (Bit 01) F65 B802.1 N7:1/1
Short Can Alarm (Bit 02) F2 B802.2 N7:1/2
Die Sensor Fail Alarm (Bit 03) F4 B802.3 N7:1/3
Timing Signal Fail Alarm (Bit 04) F8 B802.4 N7:1/4
Spare (Bit 05) - B802.5 N7:1/5
thru thru thru
Spare (Bit 15) B803.7 N7:1/15
Machine Speed (SPM) w182 w804 N7:2 R/O
Resolver Position W180 W806 N7:3 R/O
IO Status Slot 01 (Cupfeed S4520) W90 W808 N7:4 R/O
Cupfeed Command Bits to S4520: B90
Cupfeed Run (Track) Command (Bit 00) B90.0 B808.0 N7:4/0
Cupfeed Jog Mode (Bit 01) B90.1 B808.1 N7:4/1
Spare (Bit 02) B90.2 B808.2 N7:4/2
Zero Main Crank (Bit 03) B90.3 B808.3 N7:4/3
Cupfeed Motor Enable (Bit 04) B90.4 B808.4 N7:4/4
Cupfeed Short Can Alarm (Bit 05) B90.5 B808.5 N7:4/5
Alarm Reset (Bit 06) B90.6 B808.6 N7:4/6
Home / Homing Cupfeed (Bit 07) B90.7 B808.7 N7:4/7
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APPENDIX B
DF1 COMMUNICATIONS

M4530 Mapped PLC
Description Add Add Add Function
Cupfeed Status Bits to S4520: B9l
Cupfeed Out of Time (Bit 08) B91.0 B809.0 N7:4/8
Cupfeed Out of Sync (Bit 09) B91.1 B809.1 N7:4/9
Cupfeed Motor O'Temp (Bit 10) B91.2 B809.2 N7:4/10
Cupfeed Amplifier Fault (Bit 11) B91.3 B809.3 N7:4/11
Cupfeed Following Fault (Bit 12) B91.4 B809.4 N7:4/12
Spare (Bit 13) B91.5 B809.5 N7:4/13
Cupfeed machine Run Enable (Bit 14) B91.6 B809.6 N7:4/14
Cupfeed Watchdog Comm (Bit 15) B91.7 B809.7 N7:4/15
IO Status Slot 10 (S4568) W100 w810 N7:5 R/O
IO Status Slot 11 (S4568) W110 w812 N7:6 R/O
Current Shift Good Cans (Lo) W1100 W814 N7:7 R/O
Current Shift Good Cans (Hi) W1102 W816 N7:8 R/O
Current Shift Short Cans W1104 w818 N7:9 R/O
Last Shift Good Cans (Lo) W1200 W820 N7:10 R/O
Last Shift Good Cans (Hi) W1202 w822 N7:11 R/O
Last Shift Short Cans W1204 w824 N7:12 R/O
Brake Response — Low Speed W1040 W826 N7:13 R/O
Brake Response — High Speed W1042 W828 N7:14 R/O
Current 24hr SPC Good Cans (Lo) W1110 W830 N7:15 R/O
Current 24hr SPC Good Cans (Hi) W1112 W832 N7:16 R/O
Current 24hr SPC Short Cans W1114 W834 N7:17 R/O
Previous 24hr SPC Good Cans (Lo) W1210 W836 N7:18 R/O
Previous 24hr SPC Good Cans (Hi) W1212 W838 N7:19 R/O
Previous 24hr SPC Short Cans W1214 W840 N7:20 R/O
Spare - w842 N7:21 R/O
thru thru thru
Spare - W858 N7:29 R/O
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APPENDIX B
DF1 COMMUNICATIONS

Data Written To The M4500 (10 Elements) Is Defined As Follows:

M4530 Mapped PLC
Description Add Add Add Function
Spare - W900 N10:0 R/W
Thru Thru Thru
Spare W918 N10:9 R/W
SYSTEMS Electronics Group
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