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FOREWORD

Special Notations:

Special notations are used in this manual to assist the reader in identifying unique conditions or
information that is important. Three categories of notations are listed below in ascending order
of importance.

Note: A NOTE is a tip, suggestion or emphasized procedure for operating the equipment.

Caution: A CAUTION appears when a condition exists which could cause operating faults or
damage to the equipment.

Warning: WARNING statements identify conditions which could cause bodily harm and/or
severe damage to the eqipment if the operator is not careful. A \WARNING will typically
describe the potential hazard, its possible effect, and measures that must be taken to avoid the
hazards.

Please NOTE that due to variations found in the operating conditions of cerain
applications and their working environments, the notations in this manual cannot
identify all potential problems or hazards. Caution and discretion must always be
used in operating machinery and especially when using electrical power.
Equipment should only be installed and operated by trained personnel.

Repair and Training services are available from REXROTH INDRAMAT.

The Rexroth Corporation
Indramat Division
255 Mittel Drive
Wood Dale, Illinois 60191

Ph. (708) 860-1010 B FAX (708) 530-4631
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CHAPTER 1. GENERAL DESCRIPTION

The CLM-01.3-M is a microprocessor-based positioning control. The user-programmable unit is
intended for precision motion control in one- or two-axis flying cutoff applications. Designed for
use with with Indramat brushless AC servo drives, the CLM control provides closed-loop
synchronized positioning in an economical, modular package. (Figure 1.1)

Typical flying cutoff applications coil or sheet lines, corrugated materials, pipe cutting and cross-
cut sawing.
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Figure 1.1 CLM Positioning Control Module
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Figure 1.2 Typical CLM-LM Flying Cutoff System with Interface Options
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The extensive program command set permits the CLM to perform complex processing tasks.
Using its multi-tasking capability, the CLM can control two motion programs and a background
I/O program simultaneously. The CLM can be programmed on-line or off-line.

The typical CLM-01.3-LM Flying Cutoff System consists of these components:

CLM-01.3-M Flying Cutoff Control

MAC AC servo motor (with tachometer and incremental encoder)
TDM servo amplifier (motor controller)

TVM power supply

Measuring wheel (with incremental encoder)

Interconnect cable set, available from Indramat

* ¥k ¥ X ¥ ¥

The CLM, TDM (servo amplifier), TVM (servo power supply) and MAC servo motor are
combined with a mechanical system for making flying cutoffs. These components are chosen to
best fit the required application. Figure 1.2 is a typical CLM-LM system configuration.

The standard CLLM control consists of 32 inputs (16 system and 16 auxiliary), 32 outputs (16
system and 16 auxiliary), two encoder ports, and a serial communication port. Options increase
the number of auxiliary inputs to 72, and auxiliary outputs to 48.

The CLM-LM system is designed to ensure operating integrity and safety by using the CLM
system inputs and outputs to interface with the flying cutoff machine. In many applications, the
CLM provides sufficient machine control without the use of an external line control.

The serial port on the CLM allows for RS232/422/485 communication with a host device. The
host device can be an Indramat IDS Board, Indramat SOT, or a computer. The serial port allows
the operator to view or edit information about the CLM programs, parameters, and system status.

The user enters the system parameters and program, using the CLM keypad or optional interfaces.
Operating status messages can be displayed in English, French, or German as selected by the
operator. The machine builder or user enters data into the CLM parameters to specify the
mechanical and operating characteristics of the system.

The MAC motor which drives the axis has a tachometer and encoder mounted on the back. The
tachometer provides velocity feedback to the TDM servo amplifier. The encoder provides position
feedback to the CLM, ensuring precise, repeatable positioning of the cutoff carriage. The final
accuracy of the flying cutoff system depends on various factors, such as type of material, gearbox
backlash and other machine mechanics. The CLM constantly monitors the system and if an error
occurs, the CLM will display the proper diagnostic.
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The TDM servo amplifier powers the MAC motor. When a desired command voltage is applied
to the TDM, the MAC motor rotates in the desired direction.

The TVM power supply provides the 300-volt DC bus and the control voltages (+/- 15V, +24V)
to the TDM. The +24V supply on the TVM is also used to power the CLM.

System components are modular, making it easy to install or replace any component. The modular
CLM Control mounts to the interior of a control cabinet or electrical enclosure.

It is designed to be mounted side-by-side with the servo amplifiers (one for each axis) and the
servo power supply.

The CLM module, servo amplifier and servomotor have quick-connect cabling. The servo
amplifier and motor are matched for optimum operation, with a plug-in "personality" module.
Should a failure occur, module or motor replacement is accomplished quickly, without the need
for electronic fine tuning. This results in a minimum of downtime and lost production.

1.1. About This CLM Manual

This manual describes CLM-01.3-M hardware, used in flying-cutoff applications. It explains how
to interface, install, setup and operate the Indramat CLM Positioning Control with LM software.
It is written for the machine builder, and for the end user's operating personnel.

1.1.1. Hardware and Software Versions

This manual revision is based on software version LMO01.3-003, for use with CLM-01.3-M
hardware.

1.1.2. Problem Assistance
Indramat provides assistance for any problems you may encounter with this software. To

report a problem or request assistance, call Indramat between 8:00 AM and 5:00 PM Central
time. Ask for a CLM Service Engineer.
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Chapter 1 - General Description
- CLM hardware, standard features, applications, system configurations, optional features
- Describes LM Software capabilities
- Lists specifications

Chapter 2 - Controls and Indicators
- Keypad functions and symbols
- Use of the LCD display
- I/O connectors on the hardware

Chapter 3 - Description of Inputs and Outputs
- Describes pre-defined and user-definable I/0
- Explains the four operating modes of the CLM
- Interfacing the CLM to the flying cutoff machine
- Information the machine control panel and for troubleshooting.

Chapter 4 - Parameters
- Purpose and use of parameters
- Examples of use and entry

Chapter 5 - Programming
- Introduces the subject of user programming
- Provides a typical flying cutoff program
- Lists and explains all program commands

Chapter 6 - Installation and Start-up
- Presents CLLM installation procedure
- Provides procedure for a typical CLM start-up.

Chapter 7 - Serial Interface
- Describes the multi-format RS-232/422/485 port
- Explains the protocol for two-way communication between the CLM and a host device.

Chapter 8 - Diagnostics and Troubleshooting
- Introduces the CLM's self-diagnostic system
- Lists and explains diagnostic, fault and error messages
- Presents recommended troubleshooting procedures

Appendices
- Includes interconnect drawings and parameter record forms.
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1.2. Introduction to Flying-Cutoff Applications

In a typical flying-cutoff system, material is fed continuously into a cutoff carriage. The carriage
contains the cutting device (shear, saw, etc.) and is driven by the servo motor. (Figure 1.3)

As the material is fed in, it turns a measuring wheel with an incremental encoder. When the
desired length of the material has passed (as defined in the user program), the cutoff carriage starts
to move, accelerating until its speed is synchronized to the material speed. At a point specified in
the user program, the cutoff device is actuated.

The point in the cycle at which cutoff occurs is called the minimum cut point, and is defined in the
CLM user program. The CLM user program may also define a minimum stroke. The minimum
stroke is commonly used to push small pieces out to the next station. (Refer to 1.3.2)

1.2.1. Basic Sequence of Operation (1-Axis)

a) The desired length of material has been pre-selected by the operator, using the input
keyboard of the control unit.

b) The material moves over or under a stationary measuring wheel, turning the wheel and
incremental encoder.

¢) Once the desired length of material has passed the wheel, the CLM activates the servo
motor that drives the carriage or tool slide, accelerating it to match the speed of the
material being processed.

d) Once synchronized movement has been achieved, the cutoff actions begin, activated by the
CLM.

e) After completing the cutoff, the cutoff carriage or tool slide returns to its home position at
a specified maximum velocity.
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1.2.2. Two-Axis Operation

The CLM control is capable of two-axis operation, however the expansion I/O board is
required.

1.2.3. Synchronous Axis

Two synchronous axes can be used for large die and shear carriages. Large, heavy carriages
which would normally require two motors coupled mechanically, can be driven by two motors
operating as separate but synchronized axes (Axis 1 and Axis 2).

1.2.4. Flying Saw

Axis 2 can also be used as a flying saw to make a cut at some angle to the direction of material
flow. The velocity for axis 2 can be set for different profiles, depending on the material.

For example, if pipe is being cut, the saw's velocity profile starts off slow because of the
initial cross-sectional area. The saw can be programmed to speed up until it reaches the other
side, at which point the original velocity is maintained until the cut is finished.

1.3. Basic LM Software Features

The use of LM software allows accurate shearing or sawing of the moving material into pieces of
specific length. The user enters the desired piece length and the batch size. The control operates
according to the speed of the material being fed through the cutoff device. User-entered parameter
values permit the LM software to be adapted to almost any size or type flying-cutoff application
with associated servo or main drive systems.

The LM software has a number of convenient features which allow for greater flexibility and
performance. These features can be classified as parameter-based or program-based.

1-8 GENERAL DESCRIPTION REV. B, 9/92



IA 74786
INDRAIAL CLM-01.3-M

1.3.1. Parameter-Based Features

These features are defined by user entry of values and data within the CLM Parameters.

1.3.1.1. Minimum and Maximum Travel Limits

Travel limit parameters specify the amount of distance the carriage is allowed to move
without initiating a cut. If the carriage and material are not synchronized and the cut cycle
has not been initiated, then the CLM stops and issues an error.

1.3.1.2. Cut Width Compensation

The cut width compensation parameter specifies the amount of material lost from a sawing
or shearing operation. The value entered, equal to the width of the saw or slug, is
automatically added by the CLLM to the user-programmed cutoff length.

1.3.1.3. Task 2&3

The Task 2&3 parameter allows running different subroutines of the main program at the
same time. The values entered in this parameter enable the task and specify the program
block number for the beginning of the task.

Task 2 starts to operate when Automatic mode is selected. Task 3 operates whenever
Parameter mode is not selected. Special considerations should be taken into account before
using this parameter.

1.3.1.4. Serial Interface
The serial interface parameters are used to set up communication between the CLM and a
host device via RS-232/422/485 interface. Any information that can be entered into the

CLM using the keypad can be communicated over this port, at transfer rates up to 19200
baud. The host device can be a computer terminal or a Station Operator Terminal (SOT).

1.3.2. User Program-Based Features

These features are defined and executed within the user program.
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1.3.2.1. Minimum Cut Point

The minimum cut point is the earliest point at which the cutoff action will be initiated. It
ensures that the shear or die is correctly positioned or correctly centered in the carriage for
a cutting cycle, depending on mechanical factors determined by the machine builder.

1.3.2.2. Minimum Stroke

The minimum stroke is the minimum distance that the carriage will move in the positive
direction after the material has been cut. At the end of the minimum stroke, the carriage
reverses direction and returns to the home position.

The minimum stroke can be programmed so that the carriage returns home immediately
after the cut, or it may call for the carriage to follow the cut material to a specific point.
This "following" action is used to help push the cut piece onto a conveyor or stacker.
When a cut cycle is completed, user-programmable batch counters are updated.

1.4. Physical Description of the CLM

The modular CLM control mounts to the panel of a control cabinet (electrical enclosure) using two
screws. It is designed to be mounted side-by-side with the TDM, servo amplifiers, (one for each
axis) and the TVM power supply. Installation procedures are described in chapter 6.

1-10
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The CLM control panel includes a keypad for entering data and a liquid crystal display which
shows operating status and diagnostics fault conditions. The functions and use of the keypad and
display are described in detail in Chapter 2.

The CLM includes a set of auxiliary inputs and outputs which can be defined by the user to control
and acknowledge machine functions. The standard CLM, illustrated in Figure 1.4, includes 16
auxiliary inputs and 16 auxiliary outputs The expandsion option adds 64 auxiliary inputs and 32
auxiliary outputs, increasing the total number of auxiliary I/O to 72 inputs and 48 outputs. A
functional description of each 1/0 signal connection is given in Chapter 3.

The Standard CLM Control is illustrated in Figure 1.4. The Expanded version, with additional
I/O connections, is illustrated in Figure 1.5.
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1.4.1. System Features

The CLM includes a Motorola 68000 microprocessor, and 256K of EPROM containing the
executive program, exclusively designed for position control and eliminating the need for
complicated system user programming. The executive program cannot be altered or changed
by the user.

The CLM also has 128K of RAM, containing the CLM parameters and program. A lithium
backup battery is used to store this information, when the power is turned off. The battery is
located on the slide-out memory card. (Refer to Figure 2.3)

The CLM system features make setup quick and easy, eliminating time consuming mechanical
setup or complex programming when changing parts.

1.4.1.1. Standard and Programmable 1/O

The standard CLM has 32 inputs and 32 outputs for use with the CLM/machine interface.
The first 16 inputs and 16 outputs are defined by the CLM. The remaining 16 inputs and
16 outputs can be defined by the user for controlling and acknowledging machine
functions. The Expanded CLM option increases the total I/O to 96 inputs and 64 outputs,
of which 72 inputs and 48 outputs can be assigned by the user. Additional outputs can be
programmed as flags.

1.4.1.2. Parameters

The machine manufacturer or the user adapts the CLM to the mechanical and electrical
characteristics of an application by entering data into a set of parameters. Parameters are
usually entered when the system is first set up, and are changed only if the configuration
changes or if a different type of cutoff operation is required.

1.4.1.3. Self-Diagnostics

A complete diagnostic system monitors all inputs, outputs and operating conditions. The
CLM detects normal operating status, operator errors, errors in the control itself and
machine faults. The system stops if a fault is detected. Diagnostic messages are displayed
to aid the operator in troubleshooting problems and quickly getting the system back into
production. Fault and status messages are displayed on the CLLM control panel in the user-
selected language, informing the operator of the system fault or status.
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1.4.1.4. Programming

The basic program for standard motions is entered by the user. The user prepares a
program of up to 1000 blocks, using pre-defined commands. These commands,
represented by three letter mnemonic codes on the CLM display, specify the function. The
CLM display assists the user in properly entering the necessary data for each command
used, such as axis number, desired position, desired velocity, etc. The program blocks can
be down-loaded to the CLM from a host device (computer, PLC, etc.), while the control is
operating.

1.4.1.5. Registration

Maintains a consistent cutoff position, based upon a registration mark printed on the
material. This ensures that printed patterns are kept in alignment with the finished product.

1.4.1.6. Serial Interface

A multi-format (RS-232/422/485) serial interface allows communication with a program-
mable logic controller, an Indramat IDS or SOT, a personal computer, or other host
device. All information normally entered using the CLM keypad and displayed on the
LCD can be communicated at rates up to 19200 baud. Any rate and transmission format
can be selected.

1.4.1.7. Remote Keypad/Display Mounting

The keypad can be remotely mounted, on the user's control panel or elsewhere, up to 30
meters from the CLM module. Thus the CLM can be panel-mounted inside a cabinet, with
the CLM's front panel separately mounted on the outside of the cabinet. A separate cable
is required for this arrangement.

1.4.2. System Options

1.4.2.1. IDS (Indramat Decade Switch)
The IDS is a thumbwheel switch module. It allows the operator to enter the required part

length. The IDS connects to the RS-232 serial communications port on the CLM, and can
be mounted a maximum of 50 feet from the CLM. (Fig. 1.6)
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Figure 1.6 Optional IDS

1.4.2.2. Station Operator Terminal & ScreenMlanager Software

The Indramat Station Operator Terminal (SOT) is a remote-mounted, operator control
device for the CLM. It can be programmed to provides the same input functions and
displays the same information as the CLM control panel, and several additional features.
(Figure 1.7)

The SOT has a backlit, liquid crystal display with 16 lines of 40 characters each. It can
display much more information at a time than the standard display on the CLM control
panel. The SOT keypad includes "click contact" keys for entering or changing data. The
SOT also has 8 outputs which can be defined by the machine builder with ScreenManager
software

The SOT connects to the serial communications port of the CLM and can be mounted up to
50 feet away using the RS-232 interface. Use of the RS-485 interface allows for remote
mounting up to one (1) kilometer away.

ScreenManager software is a development tool for the SOT. This software package allows
the machine builder to create operator interface screens on the SOT, for a specific
application. The operator interface screens can be configured to allow the operator to view
or edit information in the CLM. This software package is designed to run on a computers
that use DOS.
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Figure 1.7 SOT - Station Operator Terminal

1.4.2.3. MotionManager Software

The MotionManager software is an efficient method of creating and editing user programs
for the CLLM control. It provides several benefits over programming the CLM from its
control panel. It also includes enhanced features for creating and editing programs that are
not available from the CLM control panel. This software is designed to run on a DOS-
based computer.

REV. B, 9/92 GENERAL DESCRIPTION 1-17



IA 74786
CLM-01.3-M INDRAIAL

1.4.3. CLM Operating Modes

LM software provides three modes of operation -- Manual, Test, and Automatic -- plus the
Parameter entry mode.

1.4.3.1. Manual Mode

The Manual mode is used to jog the cutoff carriage in a forward or reverse direction. The
jog speed is a percentage of maximum speed and is set as a parameter value. Also, before
starting up a machine, the carriage axis must first be homed. The homing procedure is
always completed in the manual mode.

1.4.3.2. Test Mode

This mode uses the values in the system parameters and program blocks to simulate the
cutoff operation. It helps cut down on material waste by allowing the carriage mechanical
system to cycle normally, while the CLM provides the simulated flow of material. Test
mode is selected in a specific parameter.

1.4.3.3. Automatic Mode

The Automatic mode is used to continuously process material through a flying cutoff
system. The main user program specifies the material length and the batches being
processed. Also, the main program sets the cut cycle, minimum stroke, and the auxiliary
I/0 used for the specific application.
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1.4.3.4. Parameter Entry Mode

Parameter data entries are used to adapt the CLM-01.3-M to the mechanical characteristics
of the machine and machine systems. To make the data entries, the CLM must be placed
in the parameter entry mode. This is usually done through a hard-wired key-operated
selector switch wired to the parameter mode input on CLM connector X3. Access to the
parameter mode should be restricted so that unauthorized changes cannot be made.

1.5. Specifications
The following sections provide full specifications for the CLM Control and options.

NOTE: Performance specifications can vary, depending on the mechanical limitations of the
equipment.

1.5.1. Dimensions

Height 15.35 in. (390 mm)
Width 4.13 in. (105 mm)
Depth 12.80 in. (325 mm)
Weight 14 Ibs. (6 kg)

1.5.2. Operating Environment
Cooling Convection

Allowable Ambient 41 to 113 deg. F
Temperature Range (5 to 45 deg. C)

Storage/Transport -22 to 185 deg. F
Temperature Range (-30 to 85 deg. C)

Maximum Operating 3,280 ft. (1,000 m)

Altitude At Rated (higher altitudes permitted with proper cooling)
Values
Protection System IP 10 - Open Frame Module suitable for mounting in a control

cabinet (e.g., NEMA 4, NEMA 12)
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1.5.3. Control Specifications
Number of Axes Two (use either one or both)

Position Feedback One Incremental or Absolute
Encoder per Axis (1 or 2)

Meas. Wheel Feedback Incremental Encoder only

Part Length Resolution 0.001 inches (0.01 mm)
Programmable Velocity 0.1% - 99.9% of Maximum
Programmable Dwell Time 0.01 - 99.99 seconds in 0.01 steps
Status/Fault Display Alphanumeric, 16 char./line

CLM command outputs 2 analog outputs +/- 10 volts (resolution 14 bits) for
commanding two servo amplifiers.

Analog Override Input 3 analog inputs (+/- 10 volts)
1 differential input (resolution 12 bits)
1.5.4. Power Requirements

Control Voltage:

CLM Control only 24 Vdc, 200 mA +20% (supplied from TVM)
Incremental Encoder 24 Vdc, 50 mA each

Absolute Encoder 24 Vdc, 400 mA each

Bb Contacts 24 Vdc, 150 mA

Optional IDS Module 24 Vdc, 50 mA
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Optional Expanded 1I/O0 24 Vdc, 250 mA

NOTE: Add current listed for each item for total requirements - (also see 1/0).
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I/O Interface
Inputs 16 (+24 Vdc @ 10 mA) (pre-defined function)

Aux. Inputs 16 - Standard CLM
80 - Expanded Version CLM
(user defined and programmable)

Outputs 16 (+24 Vdc @ 10 mA)
(pre-defined function)

Aux. Outputs 16 - Standard CLM
48 - Expanded Version CLM
(user defined and programmable)

NOTE: Inputs draw 10 mA at 24 Vdc. The maximum current available per output is 50 mA.
Outputs are thermally protected by a current limiter, to eliminate the need for additional fuses.

CAUTION: If the external load (solenoid, relay, etc.) connected to a CLM output draws in excess
of 50 mA, the output current will start to drop. The higher the overload, the faster the fade
occurs, usually within seconds. The current may drop enough to turn the external device off,
which could result in damage to the machine. To prevent such occurrences, make sure that the
load on each CLM output does not draw more than 50 mA.
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CHAPTER 2. CONTROLS AND INDICATORS

This chapter contains a general description of the:

- overall layout of the control, including the lower front panel.
- CLM keypad and display functions.
- display screens, and how to scroll through and interpret them.

2.1 CLM Front Panel

The CLM front panel consists of two sections. The upper section of the front panel contains the
display/keypad module (Figure 2.1). The lower section of the front panel includes the X5 and X7
connectors and other components (Figure 2.3).

2.2 Keypad and Display Module

This module consists of a keypad with 20 pressure sensitive membrane type keys and a liquid
crystal display (LCD) which allows the capability of up to four lines of 16 alphanumeric
characters.

NOTE: LM software uses only the top two lines of the four-line display.

The keypad and display module (also referred to as the Local Operator Interface) is factory-
installed on the front of the CLM. However, the module can be removed from the CLM. Using a
special cable, the module can be installed up to 30 meters away, for example on the operator panel
supplied by the machine builder.

The keypad contains all of the keys required for data entry, cursor movement, clearing fault/error
messages, entering program and parameter data, etc.

The display informs the operator of the operating status of the CLM system and displays all
diagnostic messages. It is also used when entering or editing the program or parameters.
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Figure 2.1 Keypad/Display Module
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2.3 Data Entry Keys (Refer to Fig. 2.1)

This section describes the function of each key on the keypad. Note that cursor movement
functions may vary slightly from earlier versions of the LM software.

CL

CR

Clear - The CL key is enabled only if there is an error. Use it to clear the error
message displayed, once the error condition has been corrected.

NOTE: Use Manual mode to clear errors. If the error is cleared in automatic
mode, the CLM will issue the error "Axis 1 Not Homed". In that case, you will have
to select manual mode, home the axis and go back to the automatic mode.

Carriage Return - The CR key is used to position the flashing cursor line. The
position it moves to depends on the display screen or operating mode currently
being displayed. The CR key is only used on the edit (E) display and counter
display screens, or when the CLLM is in parameter mode. Pressing the CR key on
the edit or counter screen causes the flashing cursor to be positioned to the left of
the block number. This position is sometimes referred to as the cursor's "home"
position. Do not confuse it with the "axis home" function.

Pressing the CR key in parameter mode positions the flashing cursor at the first
digit of the parameter number.

When changing the data on the Edit display screen, press CR key before pressing
the Store key to cancel the change and leave the data as previously stored (saved),
and remain at the same block number; the cursor moves to the first position of the
previous field. Changing to another block number, display screen, etc. without first
pressing the Store key also causes loss of a change to a block's data.

Right and Left Arrow Keys - The right arrow key is used to move the cursor to
the right, one character at a time. The left arrow key is used to move the cursor to
the left, one character at a time. For display screens that have no cursor, pressing
the arrow keys causes additional screens to appear. These screens are described in
section 2.4.

Plus and Minus Keys - The plus and minus keys are used in certain program
commands to specify axis direction. In Parameter mode, these plus and minus keys
are used to step up or down through the parameters. When the Edit display screen
or counter display screens are displayed, these keys are used to scroll through the
block numbers. The cursor must be on the top line, third position from left.

REV. B, 9/92

CONTROLS AND INDICATORS 2-3



IA 74786
INDRAIAL CLM-01.3-M

NOTE: In Test mode, pressing the plus and minus keys on the material speed
display screen increases or decreases the simulated material speed. Refer to
Chapter 6 for more information about using this feature to set up the cutoff system.

0-9 Numerical Keys - The 0 through 9 keys are used to enter numerical data into the
parameters and the user program.

T, Up and Down Arrow Keys - The up and down arrow keys are used to change
display screens and to scroll through the program commands while the Edit screen
is displayed.

With the cursor positioned to the right of the three-letter command mnemonic (e.g.,
NOP ), press the up and down arrow keys to step through the program commands
in alphabetical order.

0- Block Store Key - Used when programming the CLM from the Edit display screen.
When the proper command and program data have been entered, press the block
store key to enter the new data into the CLM memory. The display then changes to
the next program block, with the cursor positioned on the first line, at the third
space from the left.

Pressing the Carriage Return key or changing to another block number or another
display screen, without first pressing the Block Store key, causes loss of the
previously entered changes. The screen data returns to that which was previously
stored in memory.

Pressing the Block Store key in Automatic or Test mode while the Position Lag
(LS) Display Screen is displaying the position lag value will "freeze" the screen for
5 seconds. This feature is useful during initial setup of the flying cutoff system.
Refer to chapter 6 for more information.

2.4 Display Screens and the Display Map

The CLM uses its liquid crystal display for several screens. The screen appearing at any given
time depends on the keyboard entries and the operating mode that has been selected.

When the CLM is in Parameter mode, the data can be viewed, entered or edited. While in
Automatic, Test, or Manual mode, display screens show the CLM software version, operating
status messages, counters, etc. The Edit display screen allows entry and editing of the user
program.
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The Display Map shows how the individual screens are related to each other and will help you
understand how to move to, and scroll through, the different displays. The same illustration is
included in Appendix C. (Fig. 2.2)

Each row of the Display Map is labeled A, B, C, etc. Press the up or down arrow key to scroll up
or down through the display screens in the order shown on the map. The left or right arrow keys
are used to scroll to the displays on each row. Most rows automatically "wrap" from the last
screen on the row, back to the first screen.

From Row G, press the down arrow key to return to the Row A display screen. From Row A,
press the up-arrow key to display the Edit screen in Row G.

NOTE: Some CLM display screens do not use all of the available lines or character spaces. The
screen illustrations in this manual are sized according to the information that actually appears.
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2.4.1 CLM Hardware & Software Version/Control Status Screen
(Row A, Figure 2.2)

The Hardware & Software Version/Control Status Screen is the first screen to appear when
power is applied with the CLM in Manual mode. It shows the CLM hardware version being
used and the LM software version currently installed.

NOTE: If the CLM is powered up and Automatic mode has been selected, an error will occur.
Refer to Diagnostics, chapter 8.

The right and left arrow keys are used to toggle between the CLM Hardware/Software Version
Screen and the Control Status Screen.

Example:
CLM-01.3-M System is ready
LMO1.3-XXX.X <—| OR -

Hardware Version Control Status

Software Version

In this example, the CLM hardware version is CLM 01.3-M; the "M" designates the flying
cutoff software.

On the second line, "LMO01.3-XXX.X" refers to the software version currently installed. LM
designates the flying cutoff software, and 01.3 is the related hardware version. "XXX.X" is
replaced with the actual version number of the software currently installed.

NOTE: The CLM Hardware/Software Version information can also be transmitted from the
CLM to a host device, by requesting Status 19. Refer to chapter 7 for more information.

When the left arrow key is pressed, the Control Status Screen is displayed. This screen
displays "System is ready" if there are no existing error conditions.

If an error occurs when power is applied to the CLM or while the CLM is operating, the
Control Status Screen displays the error message first.

REV. B, 9/92 CONTROLS AND INDICATORS 2-7



IA 74786

INDRARIAL CLM-01.3-M
Example:
EMERGENCY STOP CLM-01.3-M
EMERGENCY STOP <—| OR —> LMO1.3-XXX.X
Control Status: Hardware Version
Emergency Stop Error Software Version

This example uses the Emergency Stop Error. See Chapter 8 for diagnostic messages and
troubleshooting procedures.

NOTE: The error code and error message that is displayed on the Control Status Screen can
be transmitted from the CLM to a host device, by requesting Status 53. Refer to chapter 7 for
more information.

2.4.2 Length Overall Screen (Row B, Figure 2.2)
The Length Overall screen allows the operator to view the total amount of material that has

been processed. The Length Overall screen has two parts, the Material Length 1 and 2.
Material Length 1 and 2 are displayed in 1000 input units.

Length Overall
00100000 001000

L Material Length 2

Material Length 1

The Material Length 1 number cannot be cleared and displays the amount of material that has
been processed since the CLM was last powered up.

The Material Length 2 number also displays the amount of material that has been processed
since the display was cleared by pressing the CR key. For example, the operator can clear the
Material Length 2 screen when a new coil of material is installed.

NOTE: The Material Length 1 and 2 information can be transmitted from the CLM to a host
device by requesting Status 54 Refer to chapter 7, serial interface, for more information.
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2.4.3 Material Speed Screen (Row C, Figure 2.2)

The Material Speed screen displays the speed of the material passing under the measuring
wheel in Automatic mode. The screen displays input units per second.

Material Speed
+0100.000

The plus sign indicates the direction of measuring wheel rotation. If the direction of the
measuring wheel is minus, the flying cutoff will not process material. The direction of the
measuring wheel is set according to the second digit in the Direction Axis 1 parameter.

If you wish to display Material Speed in units other than input units per second, use the Special
Function A1, parameter 26 to change to the desired unit. Refer to chapter 4, parameter 26.

When Test mode is enabled in parameter 19, the material speed can be simulated while the
mechanical parts of the cutoff system run through the cycle. By pressing the plus or minus key
when the Material Speed screen is displayed, material speed will increase or decrease.

Pressing the plus key 32 times will increment the material speed upward to the value stored in
the Velocity Axis 1, parameter 02. Pressing the CL (clear) key when the Material Speed
screen is displayed, will immediately set the simulated material speed to zero.

NOTE: The Material Speed information can be transmitted from the CLM to a host device, by
requesting Status 55. Refer to Chapter 7, serial interface, for more information about Status
55.
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2.4.4 Counter Screen (Row D, Figure 2.2)

The Counter Screen displays the actual part count and the preset part count when the block
number specified is read. Any count command stored in the CLM program blocks 000-999
can be monitored.

C 014 Counter
0000090 0000100

Counter Display

C - indicates counter display

014 - indicates block number of counter
0000090 - actual number of counts
0000100 - preset number of counts

The first three digits indicate the block number of the counter command. The Counter Screen
allows the operator to enter the block number of the count command. The second line displays
the actual count and preset count. The actual count will increment up by one every time the
CLM program encounters the counter command at the specified block number. The preset
count is the number stored in the counter command. If the block number entered does not
have a count command, then the second line of the display is blank. When power to the CLM
is turned off, the actual count is maintained in RAM by a backup battery.

Pressing the CR key will place the cursor to the left of the block number. With the cursor in
that position, the plus and minus keys can be used to scroll through the block numbers to the
next counter command stored in the user program.

2.4.5 Axis Position Screen (Row E, Figure 2.2)
The Axis Position Screen has two screens, the Current Position Screen and the Position Lag

Screen. The Current Position Screen displays the current position of axis 1 and 2. The
Position Lag Screen displays the actual position lag for axis 1 and axis 2.
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Use the right and left arrow keys to toggle between the Current Position Screen and the
Position Lag Screen.

L P 1A+000010.00 L S 1A+000002.00
012 2 +000000.00 <—| OR —> 012 2 +000000.00
Current Position Display Position Lag Display

Position lag is the difference between the commanded motor position and the actual motor
position. This difference is also referred to as following error.

2.4.5.1 Current Position Screen

L P 1A+000010.00
012 2 +000020.00

L - indicates axis position screen

P - indicates axis current position

1A +000010.00 - indicates axis 1 direction of travel (plus or minus) and the current
position, in input units. The "A" after the axis number indicates that the axis has been
homed.

012 - current block number operating in the CLM program.

2 +000020.00 - indicates axis 2 direction of travel (+/-) and the current position in input

units (I/U).

2.4.5.2 Position Lag Screen

L S 1A+000001.50
012 2 +000000.50

L - indicates axis position screen
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S - indicates axis position lag

1A +000001.50 - indicates the axis 1 deviation between the axis 1 commanded position and
the current axis 1 position in input units (I/U). The "A" after the axis number indicates
that the axis has been homed.

012 - current block number operating in the user program.

2 +000000.50 - indicates the deviation between the axis 2 commanded position and the
current axis 2 position, in input units (I/U).

The position lag value is directly proportional to the velocity command output to the ampli-
fier. The higher the speed, the higher the lag. The position lag value is zero when the
drive is in position. An excess lag caused by binding of the mechanical system will cause a
fault.

2.4.6 Operating Mode Screens

The CLM-LM has four operating modes -- Manual, Automatic, Test, and Parameter. The
screen displayed depends on the CLM system mode input selected.

2.4.6.1 Manual Mode Screen (Row F1, Figure 2.2)

The Manual mode screen displays the following information, if the axis is enabled and if
the axis is homed. In manual mode, the jog forward and reverse inputs are enabled, and
are used to position the axis in Manual mode.

Manual A1l Init.
A2

Manual Mode Display
Al, A2 - the indicated axis number amplifier is enabled or "ready" to operate.

Init. - indicates axis has been homed (in the example, axis 1 has been homed, axis 2 has
not)
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2.4.6.2 Automatic/Test Mode Screen

The Automatic/Test mode screen shows the current CLM program block operating, for
each of the three multi-tasking operations.

These screens can be viewed in either Automatic or Test mode. The right and left arrow
keys are used to scroll through the program status screen for Task 1, 2, or 3.

A1 091 BCE <—> |A2500 VCC <—> |A3 900 AKN
100 01 1 1 000225.00 999 07 1

Task 1 Display Task 2 Display Task 3 Display

A1 091 BCE
100 01 1

A - indicates Automatic /Test mode is selected.
1 - indicates which task number screen is displayed.
Task 1

Task 2
Task 3

1
2
3

091 and BCE indicates the block number and program command that are currently being
executed in the user program.

100 01 1 - indicates the programmed information for the block number that are currently
being executed in the user program.

2.4.6.3 Parameter Mode Display Screens
When Parameter mode is selected, the data field for each parameter can be viewed, entered or

edited. The first line displayed contains the parameter title. The second line contains the
parameter number and related information.
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The following display shows Parameter 00 - Feed Constant for Axis 1.

Feed Constant Al
POO 0001.0000

P - indicates Parameter mode
00 - parameter number
0001.0000 - data field for the specified parameter.

When Parameter Mode is selected, the parameter display appears with the cursor on the first digit
of the parameter data field. Use the right and left arrow keys to move the cursor within the data
field.

To select other parameters to display, first move the cursor onto the parameter number by pressing
the CR key, or use the left and right arrow keys. With the cursor on the parameter number, use
the keypad to enter the number of the parameter to be displayed.

Another method is to press the plus or minus keys, to increment the parameter number up or
down, one number at a time. When the desired parameter number is reached, the data field is
entered or changed by typing over the existing data. Once the new data is in place, press the block
store key to store the new data in memory. When the block store key is pressed, the parameter
number will increment up one.

NOTE: When first entering or changing a parameter's data, an asterisk (*) may appear, meaning
the data entered is incorrect. The data field must be correctly entered and stored, otherwise, the
"Parameter Lost" error will occur.

Always maintain an accurate listing of your parameter entries for reference during troubleshooting
or when changing parameters for a different application. Use the Parameter Record sheets

provided in the Appendix D.

Refer to Chapter 4 for specific parameter description, entry options and requirements.
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2.4.7 Program Edit Screen (Row G, Figure 2.2)

The Program Edit Screen is used to enter, edit or review the CLM program that will execute
the desired application.

E _096 BCE
200 02 1

Edit Display
E - indicates program edit screen
096 - indicates block number (000-999) in CLM program
BCE - programmed command stored at block (096 in the example)
200 02 1 - data field for the program command at block (096 in example)

When you first scroll to this screen, a flashing cursor appears in the "home" position, which is
the third character position from the far left of the top line. The cursor must be in that position
in order for you to use the up or down arrow keys to scroll to different display screens. As
with other display screens that include a cursor, use the left or right arrow key to move the
cursor within the screen. Pressing the CR key will always move the cursor to the "home"
position.

To select a program block, for review or editing, press the right or left arrow key to position
the cursor over the first digit of the block number, then enter the number of the desired block
over the existing block number. The command and data field in the new program block
appears.

NOTE: When changing data on the Edit display screen, press the CR key before pressing the
Store key to cancel the change and leave the data as it was. The block number remains the
same and the cursor moves to the first position of the previous field. Changing to another block
number, display screen, etc. without first pressing the Store key also cancels any change to a
block's data.

To scroll through the block numbers, press the CR key to position the cursor to the left of the
block number. By pressing the plus or minus keys, the program block numbers will scroll up
or down accordingly and display the respective data for each block.

To enter or change a program command within a program block, first press the right arrow
key until the cursor moves to the right of the three-digit program command mnemonic (e.g.,
NOP ).
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Press the up or down arrow keys to increment or decrement through the commands
alphabetically. When the desired command appears on the screen, press the right arrow key.
The cursor moves to the beginning of the second line where the data fields appear specifically
for the selected command. If this block was not previously programmed with this same
command, asterisks (*) appear in the digit positions where data must be entered.

After entering and verifying the program block, press the store key to save the block to
memory. The next program block number automatically appears, waiting to be programmed.
Continue this process until all lines of user program are entered correctly. The program can
also be edited or added to at a later time.

NOTE: If an asterisk appears on the display when command data is entered, it mean the data
entered is incorrect. If the data field is not correctly entered and stored, the "Invalid Program
Command" error will occur. Chapter 5 has more information on CLM program commands
used to create a user program.

When changing data from the Edit display screen, press the CR key before pressing the store
key to cancel the change and leave the data as previously stored. The display remains at the
same block number and the cursor moves to the left of the program block number. Changing
to another block number, display screen, etc. without first pressing the Store key also cancels
any changes made to data for the current block.

2.5 CLM Lower Front Panel
There are six items located on the lower part of the front panel (Fig 2.3).

» The Ready indicator (labeled H1) is a green LED which indicates that the CLM is powered up,
that no CLLM system error exists, and that the Bb contacts (connector X5, pins 3 and 4) are
closed and the CLM is ready to operate.

e The RS-232/422/485 Communications Port (connector X6) is located in the upper left corner
below the keypad. This 25-pin, sub-miniature D-style is used to connect the CLLM to an IDS,
SOT, PLC or other host communication device.

* Fuse F1 (1.6 amps) protects the CLM from a current surge.

e The MOK-11 card slides into the CLM chassis. The card contains EPROM and RAM, and a
lithium battery. The lithium battery provides sufficient power to retain parameter and program
data in RAM whenever external power to the CLM is turned off. If the battery power is low,
a diagnostic message will appear on the CLM display.
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* Connector X5 is located at the bottom of the lower panel. It is used to connect +24 volts from
the Indramat power supply (TVM, KDV, etc.) to the CLM. It also provides connection to the
Bb contacts included in the "Drive On" interconnection, and to the analog command outputs
which connect to the amplifier's command input (TDM, KDS, etc.).

* Connector X7 is located above connector X5. Currently, connector X7 is only used for the
RF1 terminal. The RF1 terminal is connected to the axis 1 servo amplifier (controller enable)
RF input.Figure 2.3

MOK11

Figure 2.3 Lower Front CLM Panel
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CHAPTER 3. FUNCTIONAL DESCRIPTION OF I/O CONNECTIONS

The CLM motion control is designed to function with the mechanical flying cutoff designed by the
machine builder. This chapter describes:

e The CLM-LM inputs and outputs

* How inputs and outputs interface with the flying cutoff system

* The functions of the system and auxiliary inputs and outputs

» Parameters that are used to define the functions of auxiliary inputs and outputs

The standard CLLM has 32 inputs and 32 outputs. The first set of 16 inputs and outputs are called
the "system" inputs and outputs. The second set of 16 inputs and outputs are called "auxiliary"

inputs and outputs.

NOTE: If axis 2 is to be used, the expansion 1/0 board must be installed on the CLM. Connector
X12 on the expansion board provides eight system inputs for axis 2.

3.1. Signal Definitions

The CLM inputs and outputs should always be powered by an external +24 Volt supply. The
state of an input or output in relation to voltage is:

+24V
1 = High (On)
+18 V
UNDEFINED
5V
0 = Low (Off)

An input or output is described as "active high" when its associated action is initiated by a high
(+24 Vdc) level. It is described as "active low" when its associated function is initiated by a low
(zero volts) level.

Active-low signals are shown in this manual (when specifically referred to as a signal) with a line
over the input or output name, such as with Emergency Stop. The Emergency Stop input must be
high during normal operation. If it goes low, the CLM initiates the actions required for an
Emergency Stop function.
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3.2. CLM System & Auxiliary Inputs (Connector X3)

This section describes system and auxiliary inputs and how they interface and work with a
machine. Auxiliary inputs are defined in the user program or parameters. Figure 3.1 illustrates
CLM Connector X3 and its pin designations.

Figure 3.1 X3 Input Connector and Pin Designations
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3.2.1. Parameter Mode Select

Connector — X3, pin 1
Function — (Input) Selects Parameter Mode
+24 Vdc = Parameter mode selected.

0 Vdc = Parameter mode is not selected; another mode is selected or the system has
defaulted to the Manual mode.

The Parameter Mode Select input will allow entry or verification of the system parameters
required to adapt the control for the specific requirements of the application.

Indramat strongly recommends that the Parameter Mode input be wired to a key-operated
selector switch, to help prevent unauthorized parameter changes.

The CLM has Parameter mode system output which can be used to verify or acknowledge that
Parameter mode is selected. This output is typically wired to indicator lights on the user's
control panel.

If +24 Vdc is applied to the Parameter Mode input while the CLM is in Automatic mode, the
error message "Invalid Mode" appears.

NOTE: When Parameter mode is selected, the Task 3 program stops operating in Parameter

Mode. When Parameter mode is not selected, the Task 3 program will begin to operate. Refer
to chapter 4, parameter 84, for more information on Task 3.

3.2.2. Axis #1 Automatic / Manual Mode Select

Connector — X3, pin 2
Function — (Input) Selects Axis #1 Automatic or Manual mode
+24 Vdc = Axis #1 Automatic mode selected.

0 Vdc = Manual mode selected.

Placing the CLM in Manual mode enables the jog forward and reverse inputs, for moving axis
1 and 2 forward or backward. If the neither Automatic nor Parameter mode is selected, the
CLM will default to Manual mode.

REV.B 9/92 I/O CONNECTIONS 3-3



IA 74786
INDRAIAL CLM-01.3-M

In Manual mode, these system inputs are accepted:

- Axis #1 Jog Forward
- Axis #1 Jog Reverse
- Clear

- Crop Cut

Some auxiliary inputs that are user-defined in the parameters are also accepted in Manual
mode. These user-defined inputs are:

- Homing Command (parameter 10/50)

- Manual Cut Vector (parameter 20)

- Manual Vector (parameter 86)

- Axis 2 Jog Forward/Jog Reverse, if axis 2 is programmed as a tooling axis,

The Axis #1 Automatic mode will run the CLM program written by the machine builder. Axis
1 must be homed, before switching into Automatic mode is allowed. If axis 1 is not homed the
following error "Axis 1 Not Homed" will appear.

In Automatic mode, the following system inputs will be accepted:

- Immediate Stop
- Clear

- Crop Cut

- Cut Inhibit.

If +24 Vdc is applied to the Parameter Mode input while the CLM is in Automatic mode, the
error message "Invalid Mode" appears.

The CLM has system outputs that can be used to verify or acknowledge the current operating
mode selection. These outputs are typically wired to indicator lights on the user's control
panel.

NOTE: Task 3 will be running in either Manual or Automatic mode. Refer to chapter 4,
parameter 84, for more information on Task 3.

3.2.3. Emergency Stop

Connector — X3, pin 3
Function — (Input) Emergency Stop Condition Exists
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+24 Vdc = No Emergency Stop condition exists
0 Vdc = An Emergency Stop condition does exist
The CLM turns off all auxiliary outputs and issues an "Emergency Stop" diagnostic message.

WARNING: The Emergency Stop input must be used to ensure safety for the operator and to
protect the machine from any damage. The Emergency Stop input is wired through normally-
closed contacts of the E-Stop pushbutton. The Emergency Stop input must be included in the

Emergency Stop chain.

The Emergency Stop input must have +24Vdc applied to it before the CLM will operate.
When the Emergency Stop input is low (+24Vdc is not applied), the motor is immediately
commanded to reach zero velocity in the minimum time possible. The minimum time possible
is dependent on the maximum torque available and the inertia of the load connected to the
motor. The CLM system and auxiliary outputs will turn off.

If the Emergency Stop input is low, the CLM Bb contacts at connector X5 (pins 3 and 4) open,
preventing the drive(s) and motor(s) from being turned on. When the Emergency Stop input is
high, and if no other errors exist, the CLM Bb contacts close to allow the drive(s) and
motor(s) to operate.

CAUTION: The Emergency Stop input is the only error that will allow Task 3 to operate.
The E-Stop circuit commonly includes the Emergency Stop switch on the user's control panel,
E-Stop switches at various locations around the machine, switches on lubrication or coolant
pumps, and various safety interlock switches on guards and doors.

3.2.4. Home Limit Switch

Connector — X3, pin 4
Function — (Input) Reference position for flying cutoff, axis 1
+24 Vdc = Home Limit Switch is closed
0 Vdc = Home Limit Switch is open.
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The Home Limit Switch is wired to a normally-open proximity sensor or mechanical limit
switch. It is installed on the cutoff machine by the builder, and is used as a fixed reference
position for the flying cutoff, axis 1. The home switch is actuated by a home switch "dog" (or
a metal "target" in the case of a proximity sensor) mounted on the flying cutoff device. When
the switch closes, a low-to-high transition occurs at the Home Limit Switch input. This
transition establishes a zero position, unless there is a homing offset in parameter 09. If an
offset exists in parameter 09, the cutoff axis will travel that distance in the reverse direction.

Once the axis has homed, auxiliary outputs can be defined in parameter 10, to tell the operator
that the axis is at the home position and home is established. In addition, the minimum and
maximum travel limits, as defined in parameters 11 and 12, take effect to help prevent damage
to axis 1.

WARNING: In addition to the travel limits set in software, hardware overtravel limit switches
must be hard-wired into the Axis #1 Drive Ready Input, as an extra measure to ensure that no
damage occurs to the flying cutoff as a result of axis overtravel. Refer to the interconnect
drawings in Appendices A and B.

The CLM-LM has three ways of homing the flying cutoff, axis 1 -- homing by jogging
reverse, homing by the command input, and homing by jogging forward or reverse. Refer to
Chapter 4, parameters 08 to 12, for more information on the homing setup.

NOTE: The flying cutoff (axis 1) must be homed in Manual mode, before Automatic mode can

be selected.

3.2.5. Immediate Stop

Connector — X3, pin 5
Function — (Input) Immediately stop the axis 1, when Automatic mode is selected.
+24 Vdc = (Momentary) Immediate Stop is active.
0 Vdc = Automatic mode is allowed to operate.

The Immediate Stop input is typically wired to a normally-open push-button switch on the user
control panel.

WARNING: The Immediate Stop input is only accepted in Automatic mode.
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The Immediate Stop input used to stop the flying cutoff axis 1 only when Automatic mode is
selected. When Manual mode is selected, the condition of the Immediate Stop input has no
effect on the CLM. When a low to high transition is applied at the Immediate Stop input in
Automatic mode, the flying cutoff axis decelerates to zero velocity and issues the "Immediate
Stop" error.

The machine builder can write a CLM program to retract the shear or saw when the Immediate

Stop input is applied. This CLM program starting block number is defined in parameter 15,
Immediate Stop.

3.2.6. Axis #1 Drive Ready

Connector — X3, pin 6
Function — (Input) Informs the CLM that Axis #1 Amplifier is ready for operation.
+24 Vdc = Axis #1 amplifier has power applied and the Bb contacts have closed telling

the CLM that the amplifier is operating properly.

0 Vdc = Axis #1 amplifier has power applied but, an amplifier problem or a problem
in the Drive On circuitry exist preventing the amplifier Bb contact from closing.

Certain conditions must be satisfied to allow the servos to operate:

When power is applied, the CLM expects to receive the Axis #1 Drive Ready input through
the Bb contacts, indicating the Axis #1 servo amplifier and power supply have properly
powered up and the amplifier RF (regulator release) input is ready for the Axis #1 Drive
Enable Output (connector X7, pin 1 or connector X4, pin 4).

The normally-open Bb contacts are use to provide a +24Vdc output to the Axis #1 Drive
Ready input. These contacts close when the proper amplifier conditions are present. If these
conditions are not satisfied, the appropriate diagnostic message is displayed.

When the CLM receives the Axis #1 Drive Ready input, it issues the Axis #1 Drive Enable
output to allow the amplifier to operate and Axis #1 Brake Release output to release the motor
brake, if the motor has a brake.

For more information, consult the manual for the amplifier (TDM, KDS, etc.) used.

WARNING: Hard-wired overtravel limit switches must be connected to the Axis #1 Drive
Ready input.
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3.2.7. Clear (External)

Connector — X3, pin 8

Function — (Input) Clears the error displayed on the CLM

+24 Vdc = Momentary, clears the error displayed on the CLM and re-initializes the
CLM.

0 Vdc = Has no effect.

The Clear input is typically wired to a normally-open pushbutton switch on the user control
panel.

When an error occurs, the CLM displays an error message, and all CLM system and auxiliary
outputs are turned off. The operator must then correct the error and clear the error message.
The CLM will re-initialize when the error message is cleared.
Clear the error message by one of two ways:

¢ Press the Clear key (CL) on the CLLM control panel.

¢ Press the Clear pushbutton, which is supplied by the machine builder and mounted

on the user's control panel. This Clear pushbutton must be wired to the Clear (External)
input.

"

NOTE: A "program lost" or "'parameter loss" error can only be cleared using the CL key on

the CLM keypad.

WARNING: Task 3 will start as soon as the error is cleared.

3.2.8. Axis #1 Jog Forward

Connector — X3, pin 9
Function — (Input) Jogs the axis #1 forward
+24 Vdc = In Manual mode, axis 1 will move in the forward direction at the velocity set

in the Velocity Axis 1, parameter 02. (switch held closed)

0 Vdc = In Manual mode, stops axis 1 forward motion (switch opened).
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The Axis #1 Jog Forward input is typically wired to a normally- open pushbutton switch on the
user control panel.

When +24 Vdc is applied to this input, axis 1 will move in the forward direction. The
Velocity Axis 1, parameter 02, specifies the jog velocity as a percentage of maximum. The

jog velocity must never exceed the maximum velocity.

NOTE: The Axis #1 Jog Forward input is disabled when the CLM is in the Parameter or
Automatic mode.

3.2.9. Axis #1 Jog Reverse

Connector — X3, pin 10
Function — (Input) Jogs the axis #1 reverse
+24 Vdc = In Manual mode, axis 1 moves in the reverse direction at the velocity set in

the Velocity Axis 1, parameter 03 (switch on user panel held closed)
0 Vdc = In Manual mode, stops axis 1 reverse motion (switch on user panel is open)

The Axis #1 Jog Reverse input is typically wired to a normally-open pushbutton switch on the
user control panel.

When +24 Vdc is applied to the Axis #1 Jog Reverse, axis 1 moves in the reverse direction.
The Velocity Axis 1, parameter 03, specifies the jog velocity as a percentage of maximum

velocity. The jog velocity must never exceed the maximum velocity.

NOTE: The Axis #1 Jog Reverse input is disabled when the CLM is in the Parameter or
Automatic mode.

3.2.10. Crop Cut

Connector — X3, pin 11
Function — (Input) Used to perform the cutting process in Manual or Automatic mode.
+24 Vdc = Crop Cut is active

0 Vdc = Has no effect
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The Crop Cut input is used to perform a sawing or shearing process in Manual or Automatic
mode. The input is typically wired to a normally-open pushbutton switch on the user control
panel.

When the Crop Cut input goes high in Manual mode, a user-written program is initiated. The
starting block number for this program is defined in the Manual Cut Vector, parameter 20.
This program must end with the RTS command. While the user-written program is running,
the Crop Cut and Jog Forward/Jog Reverse inputs are disabled.

When the Crop Cut input goes high in Automatic mode, the flying cutoff will immediately
accelerate and synchronize to the material velocity. When the the two are synchronized, the

material will be cut immediately, regardless of the part currently being processed.

The Crop Cut input is only accepted if the flying cutoff is at the home position and is used as
the starting point for the parts which are going to be processed.

3.2.11. Cut Inhibit

Connector — X3, pin 12
Function — (Input) Prevents execution of the cut process, in Automatic mode only
+24 Vdc = Cut Inhibit input is active

0 Vdc = Has no effect

The Cut Inhibit input is typically wired to a normally-open pushbutton switch on the user
control panel.

When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is at the home
position, the flying cutoff will not synchronize or process the material. The flying cutoff will
remain at the home position and the Cut Inhibit output is turned on.

When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is beginning to
synchronize, or is synchronized with the material, the flying cutoff will finish processing the
part and return to the home position. It will not synchronize to the next part. The flying
cutoff will remain at the home position and the Cut Inhibit output is turned on.

The Cut Inhibit remains in effect until the Crop Cut input is applied. The Cut Inhibit function
is disabled by switching from Automatic to Manual mode.

CAUTION: Cut Inhibit stops the flying cutoff, but does not stop the material line.

3-10 I/O CONNECTIONS REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

3.2.12. Registration Mark

Connector — X3, pin 16
Function — (Input) Used to provide a registration mark input to the CLM
+24 Vdc = Registration Mark is acknowledged

0 Vdc = Has no effect

A registration device, usually some type of photoelectric sensor, is used to detect a registration
mark which appears on the material at precise intervals. When the mark is sensed, a low-to-
high transition occurs at the Registration Mark input, and the flying cutoff will synchronize
and process the part. Refer to the LMR command, chapter 5 Programming, for more
information.

NOTE: The signal from the sensor must be present at the Registration Mark input for at least
2 milliseconds.

3.2.13. Auxiliary Inputs (Standard CLM)

Connector — X3, pins 17 through 32
Function — (Inputs) user-defined in the parameters or program
+24 Vdc = Auxiliary input is on.

0 Vdc = Auxiliary input is off.

The standard CLM has sixteen auxiliary inputs which can be used to perform functions as
defined in the CLM parameters or user-written program.
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3.3. CLM System & Auxiliary Outputs (Connector X4)
This section describes system and auxiliary outputs and how they interface and work with a
machine. Auxiliary outputs are defined in the user program or parameters. Figure 3.2 illustrates

CLM Connector X4 and its pin designations.

NOTE: The CLM system and auxiliary outputs have a maximum current capability of 50 ma.
Refer to Power Requirements in chapter 1.
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3.3.1. Axis #1 Manual Mode

Connector — X4, pin 1
Function — (Output) Indicates Manual mode is selected.
+24 Vdc = Manual mode is selected.

0 Vdc = Another mode has been selected or an error has occurred.

The Manual Mode Indicator output is typically wired to a light on the user control panel, or to
a PLC for additional control functions as determined by the machine builder.

3.3.2. Axis #1 Automatic Mode

Connector — X4, pin 2
Function — (Output) Indicates Axis #1 Automatic mode is selected.
+24 Vdc = Axis #1 Automatic mode is selected.

0 Vdc = Another mode has been selected, or an error has occurred.

The Axis #1 Automatic mode output is typically wired to a light on the user control panel, or
to a PLC.

3.3.3. Parameter Mode

Connector — X4, pin 3
Function — (Output) Indicates Parameter mode is selected.
+24 Vdc = Parameter mode is selected.

0 Vdc = Another mode has been selected, or an error has occurred.

The Parameter mode output is typically wired to a light on the user control panel, or to a PLC.
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3.3.4. Axis #1 Drive Enable (RF)

Connector — X4, pin 4
Function — (Output) Enables Axis #1 Amplifier
+24 Vdc = Axis #1 Amplifier is enabled for operation.

0 Vdc = Axis #1 Amplifier is not enabled, because either the Axis #1 Drive Ready input is
low or a error has occurred.

The Axis #1 Drive Enable output is connected to the RF input of the axis #1 amplifier
(regulator release on TDM, KDS, etc.). The RF1 output on the CLM connector X7, pin 1,
provides the same output as Axis #1 Drive Enable output. It is recommended that the RF1
output (CLM Connector X7, pin 1) is connected to the axis #1 amplifier's RF input.

When power is applied to the CLM or when switching from Parameter mode to Manual mode,
the CLM initializes and verifies that the system is ready for operation. After the CLM system
is verified, the Axis #1 Drive Ready Output will turn on, applying RF to the amplifier. If an
error occurs, the Axis #1 Drive Ready output turns off immediately.

3.3.5. Axis #1 Brake Release

Connector — X4, pin 5
Function — (Output) Controls the Axis #1 servomotor's brake
+24 Vdc = Axis #1 servomotor's brake is disengaged.

0 Vdc = Axis #1 servomotor's brake is engaged, because either the Axis #1 Drive Ready
input is low or a error has occurred.

When power is applied to the CLM or when switching out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified the Axis #1 Drive Ready Output turns on, applying RF to the amplifier. The
Axis #1 Brake Release output will turn on 200 milliseconds after the Axis #1 Drive Ready.
The Axis #1 Brake Release output will electrically release the servomotor's brake by applying
+24 Vdc.

When the +24 Vdc is removed from the motor, the brake will engage. If an error occurs, the
Axis #1 Brake Release output will turn off causing the brake to engage immediately.
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3.3.6. Axis #1 System Fault

Connector — X4, pin 6
Function — (Output) Indicates an error has occurred
+24 Vdc = The system is functioning properly

0 Vdc = The CLM has detected a fault.

The Axis #1 System Fault is typically wired to an indicator light on the user control panel.
This indicator, often labeled System OK, is ON when no fault is present. If an error occurs,
then axis #1 will immediately decelerate to a stop. The Axis #1 System Fault output turns off
and the error message is displayed on the CLLM display. Refer to chapter 8 for a description
and possible solutions to correct the error.

WARNING: This output is a semiconductor that should not be relied upon in the event of an

emergency condition. lIf this signal is used, it should be in conjunction with the CLM Bb
contacts (CLM Connector X5, pins 3 and 4).

3.3.7. Test Mode

Connector — X4, pin 7
Function — (Output) Indicates Test mode is enabled.
+24 Vdc = Automatic mode is selected and Test mode is enabled in Parameter 19.

0 Vdc = Another mode has been selected, or an error has occurred.

Test mode is used to operate the flying cutoff system without having to run material. If Test
Mode is enabled in parameter 19 and the proper parameters and CLLM program are stored,
homing the axis #1 in Manual mode and switching to Automatic mode will turn the Test Mode
output on. The Material Speed is simulated by pressing the plus or minus key while the
material speed screen is displayed; pressing the CL key will cause the simulated material speed
to go to zero.

The Test mode output is typically wired to a light on the user control panel, or to a PLC.

NOTE: If Test Mode is enabled in parameter 19 and Automatic mode has been selected,
switching to Parameter mode will cause the "Invalid Mode" error to occur.
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3.3.8. Cut Inhibit Output

Connector — X4, pin 8
Function — (Output) indicates that the Cut Inhibit input was activated.
+24 Vdc = Cut Inhibit is activated.

0 Vdc = Cut Inhibit is deactivated.
When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is at the home
position, the flying cutoff will not synchronize or process the material. The flying cutoff will
remain at the home position and the Cut Inhibit output is turned on.
When the Cut Inhibit input is pressed in Automatic mode and the flying cutoff is beginning or
is synchronized with the material, the flying cutoff will finish processing the part and return to
the home position and will not synchronize to the next part. The flying cutoff will remain at
the home position and the Cut Inhibit output is turned on.

The Cut Inhibit output remains in effect until the Crop Cut input is applied, or until the CLM
is switched from Automatic to Manual mode.

The Cut Inhibit output is typically wired to an indicator light on the user control panel, or to a
PLC.

3.3.9. Axis #2 Manual Mode

Connector — X4, pin 12

Function — Not available at this time.

3.3.10. Axis #2 Automatic Mode
Connector — X4, pin 13

Function — Not available at this time.
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3.3.11. Axis #2 Drive Enable

Connector — X4, pin 14
Function — (Output) Enables Axis #2 Amplifier
+24 Vdc = Axis #2 Amplifier is enabled for operation.

0 Vdc = Axis #2 Amplifier is not enabled, because either the Axis #2 Drive Ready input is
low or a error has occurred.

The Axis #2 Drive Enable output is connected to the RF input of the axis #2 amplifier
(regulator release on TDM, KDS, etc.).

WARNING: The RF2 output on the CLM connector X7, pin 2, must not be used as the Axis #2
Drive Enable. If axis #2 is used, then the Axis #2 Drive Enable output must be connected to
the RF input of the axis #2 amplifier.

When power is applied to the CLM or when it is switched out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified, the Axis #2 Drive Ready Output turns on, applying RF to the amplifier.

If an error occurs, the Axis #2 Drive Ready output turns off immediately.

3.3.12. Axis #2 Brake Release

Connector — X4, pin 15
Function — (Output) Controls the Axis #2 servomotor's brake
+24 Vdc = Axis #2 servomotor's brake is disengaged.

0 Vdc = Axis #2 servomotor's brake is engaged, because either the Axis #2 Drive Ready
input is low or a error has occurred.

When power is applied to the CLM, or when it is switched out of Parameter mode to Manual
mode, the CLM initializes and verifies that the system is ready for operation. After the CLM
system is verified, the Axis #2 Drive Ready Output turns on, applying RF to the amplifier.
The Axis #2 Brake Release output will turn on 2 milliseconds after the Axis #2 Drive Ready
output is energized, applying +24 Vdc to the brake and releasing it.

When the +24 Vdc is removed, the brake engages. If an error occurs, the Axis #2 Brake
Release output turns off, causing the brake to engage immediately.
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3.3.13. Axis #2 System Fault

Connector — X4, pin 16
Function — Not available at this time.

3.3.14. Auxiliary Outputs (Standard CLM)

Connector — X4, pins 17 through 32
Function — (Outputs) User-defined in the parameters or program
+24 Vdc = Auxiliary output is on.

0 Vdc = Auxiliary output is off.

The standard CLLM has sixteen auxiliary outputs which can be used to perform certain
functions as defined in the CLM parameters or the user-written program.

3.4. CLM With Expansion I/O Board (Optional)
The CLM with expansion I/O board has three additional connectors:

e Connector X11 - aux. inputs 17 through 48
* Connector X12 - aux. inputs 49 through 72 and system inputs needed for axis 2
e Connector X13 - aux. outputs 17 through 48

The following sections describe these connectors and how each works when interfaced to the
machine.
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3.4.1. Expansion CLM Auxiliary Inputs (Connector X11)
Figure 3.3 illustrates CLM Connector X11 and its pin designations.
INFUT SIGNALS
@
1 )
USER INPUT # 36 » USER INPUT # 17
LSER INPUT # - 2 USER INPUT # 18
3
LSER INPUT Y 2 Z USER INPUT # 19
USER INPUT # o B USER INPUT # 20
LSER INPUT # ot 2 USER INPUT # 21
3
USER INPUT # . 25 USER INPUT # 22
7
# 2 USER INPUT # 23
USER INPUT # 42 -]
27 USER INPUT # 24
USER INPUT # 43 B
USER INPUT # 44 ® USER INPUT # 25
2 USER INPUT # 26
USER INPUT # 45 1
30 USER INPUT # 27
USER INPUT # 46 12
a USER INFUT # 28
USER INPUT # 47 13
a2 USER INPUT # 29
USER INPUT # 48 14
@ USER INPUT # 30
a3+ USER INPUT # 31
0 VDC 16
a5 USER INPUT # 32
0 VDC 17
3 USER INPUT # 33
+24 VDG 18
04 VDG a7 . USER INPUT # 34
* USER INPUT # 35
~—
EO8
Figure 3.3 X11 Input Connector and Pin Designations
Figure 3.3 X11 Input Connector and Pin Designations
REV.B 9/92 I/O0 CONNECTIONS 3-19



IA 74786
INDRAIAL CLM-01.3-M

3.4.1.1. Auxiliary Inputs (CLM With Expansion I/O Board)

Connector — X11, pins 1 through 32
Function — (Inputs) user-defined in the parameters or program

+24 Vdc = Auxiliary input is on.
0 Vdc = Auxiliary input is off.

Connector X11 has 32 auxiliary inputs which function as defined in the CLM parameters,
or the user program.
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3.4.2. Expansion CLM Auxiliary Inputs / Axis 2 System Inputs (Connector X12)

Figure 3.4 illustrates CLM Connector X12 and its pin designations.

INPUT SIGNALS

©
— 1 )
20 USER INPUT # 49
USER INPUT # 88 2
USER INPUT # 60 2 USER INPUT # 50
SR INPUT # 2 2 USER INPUT # 51
4
SR INPUT # 7] = USER INPUT # 52
# 74 USER INPUT # 53
USER INPUT # 72 6
2 USER INPUT # 54
AXIS # 2 AUTOMATIC MODE 7
% USER INPUT # 55
AXIS # 2 CYCLE START 8
AXIS # 2 CYCLE STOP z USER INPUT # 56
9
# 28 USER INPUT # 57
AXIS # 2 DRIVE READY 10
29 USER INPUT # 58
AXIS # 2 JOG FORWARD 1
30 USER INPUT # 59
AXIS # 2 JOG REVERSE 12
a USER INPUT # 60
NQT USED 13
3 USER INPUT # 61
NOT USED 1
33 5 USER INPUT # 62
34 USER INPUT # 63
0 \DC 16
= USER INPUT # 64
0 \DC 17
24 Voo a6 USER INPUT # 65
+ 18
37 USER INPUT # 66
+24 VDC 1
USER INPUT # 67
~ /
9 ]

Figure 3.4 X12 Input Connecter and Pin Designations

Figure 3.4 X12 Input Connector and Pin Designations
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3.4.2.1. Auxiliary Inputs (CLM With Expansion I/O Board)

Connector - X12, pins 1 through 24

Function - (Inputs) User-defined in the parameters or program

+24 Vdc = Auxiliary input is on.

0 Vdc = Auxiliary input is off.

Connector X12 has 24 auxiliary inputs which perform functions as defined in the CLM

parameters, or the user program.

3.4.2.2. Axis #2 Automatic Mode

Connector — X12, pin 25

Function — Not available at this time.

3.4.2.3. Axis #2 Cycle Start

Connector — X12, pin 26

Function — Not available at this time.

3.4.2.4. Axis #2 Cycle Stop

Connector — X12, pin 27

Function — Not available at this time.

3.4.2.5. Axis #2 Drive Ready

Connector — X12, pin 28

Function — Informs the CLM that Axis #2 Amplifier is ready for operation.

+24 Vdc = Axis #2 amplifier has power applied and the Bb contacts have closed, telling

the CLM that the amplifier is operating properly.

0 Vdc = Axis #2 amplifier has power applied, but an amplifier problem or a problem
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in the Drive On circuitry exists, preventing the amplifier Bb contact from
closing.

Certain conditions must be satisfied to allow the servos to operate:

When power is applied, the CLM expects to receive the Axis #2 Drive Ready input through
the Bb contacts, indicating the Axis #2 servo amplifier and power supply have properly
powered up and the amplifier RF (regulator release) input is ready for the Axis #2 Drive
Enable Output (connector X4, pin 14).

The normally-open Bb contacts are use to provide a +24Vdc output to the Axis #2 Drive
Ready input. These contacts close when the proper amplifier conditions are present. If
these conditions are not satisfied, the appropriate diagnostic message is displayed.

When the CLM receives the Axis #2 Drive Ready input, it issues the Axis #2 Drive Enable
output to allow the amplifier to operate and Axis #2 Brake Release output to release the
motor brake, if the motor has a brake.

Consult the amplifier manual (TDM, KDS, etc.) used in this application for more
information.

3.4.2.6. Axis #2 Jog Forward

Connector — X12, pin 29
Function — (Input) Jogs the axis #2 forward

+24 Vdc = In Manual mode, axis will move in the forward direction at the velocity set
in the Velocity Axis 2, parameter 42 (switch on user panel held closed)

0 Vdc = In Manual mode, stops axis forward motion (switch on user panel is open)

The Axis #2 Jog Forward input is typically wired to a normally- open pushbutton switch on
the user control panel. When a +24 Vdc is applied to the Axis #2 Jog Forward, axis 2
will move forward. The Velocity Axis 2, parameter 42, specifies the jog velocity for axis
2, as a percentage of maximum velocity. The jog velocity must never exceed the maximum
velocity.

The Axis #2 Jog Forward input is disabled when the CLM is in Parameter or Automatic
Mode.
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3.4.2.7. Axis #2 Jog Reverse

Connector — X12, pin 30
Function — (Input) Jogs the axis #2 reverse

+24 Vdc = In Manual mode, axis will move in the reverse direction at the velocity set in
the Velocity Axis 2, parameter 42. (switch on panel held closed)

0 Vdc = In Manual mode, stops axis reverse motion. (switch on panel is open)

The Axis #2 Jog Reverse input is typically wired to a normally-open pushbutton switch on
the user control panel. When a +24 Vdc is applied to the Axis #2 Jog Reverse, axis 2
moves in the reverse direction. The Velocity Axis 2, parameter 42, specifies the jog
velocity for axis 2, as a percentage of maximum velocity. The jog velocity can never
exceed the maximum velocity.

The Axis #2 Jog Reverse input is disabled when the CLM is in Parameter or Automatic
mode.
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3.4.3. Expansion CLM Auxiliary Outputs (Connector X13)
OUTPUT SIGNALS
©)
9 )
7 O USER INPUT # 17
USER INPUT # 38 = 5 USER INPUT # 18
USER INPUT # 37 017 USER INPUT # 19
USER INPUT # 38 0 USER NPUT # 20
USER INPUT # 39 08 USER NPUT § 21
USER INPUT # 40 2 ' USER INPUT # 22
USER INPUT # 41 013 USER INPUT 4 23
USER INPUT # 42 012
Wm0 USER INPUT # 24
USER INPUT # 43 o USER NPUT § 25
USER INPUT § 44 010 USER NPUT # 26
USER INPUT # 45 0 s USER NPUT § 27
USER INPUT # 46 2% 50 USER INPUT # 28
USER INPUT # 47 07 USER NPUT § 29
USER INPUT # 48 05 USER NPUT # 30
= % USER INPUT # 31
0 voe 2 4 USER INPUT # 32
0 Voo 2 3 USER INPUT # 33
+24 VDC N USER INPUT # 34
+24 VDC 0 1
o USER INPUT # 35
~—
O
Figure 3.5 X13 Output Connector and Pin Designations
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3.4.3.1 Auxiliary Outputs (CLM With Expansion 1/0O Board)

Connector — X13, pins 1 through 32
Function — (Outputs) User-defined in the parameters or program
+24 Vdc = Auxiliary output is on.

0 Vdc = Auxiliary output is off.

Connector X13 has 32 auxiliary outputs, used to perform functions as defined in the CLM
parameters or user program.

3.5. Parameter Programmable Inputs

*  Home Command Input Axis #1 - Refer to chapter 4, Parameter 10

* Repeat Last Part Input - Refer to chapter 4, Parameter 22

e Crop Cut Input (Auxiliary Input) - Refer to chapter 4, Parameter 23

* Reversing Hold Input - Refer to chapter 4, Parameter 24

e Tail Out Input - Refer to chapter 4, Parameter 25

e Start At Program Block 000 Input - Refer to chapter 4, Parameter 26

*  Home Command Input Axis #2 - Refer to chapter 4, Parameter 50

* Feed Interrupt (Axis 2) - Refer to chapter 4, Parameter 54, Monitoring Axis 2

* Feed Angle Monitoring (Axis 2) - Refer to chapter 4, Parameter 54, Monitoring Axis 2

e Manual Vector - Refer to chapter 4, Parameter 86
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3.6. Parameter-Programmable Outputs

Position Tolerance Output (Axis 1) - Refer to chapter 4, Parameter 7

At Home Output (Axis 1) - Refer to chapter 4, Parameter 10, Homing Setup

Home Established Output Axis #1 - Refer to chapter 4, Parameter 10

Position Presignal Output (Axis 1) - Refer to chapter 4, Parameter 13

Crop Cut Output (Axis 1) - Refer to chapter 4, Parameter 22

Repeat Last Part Output (Axis 1) - Refer to chapter 4, Parameter 22, Spec. Function Al
Meter Pulse Output (Axis 1) - Refer to chapter 4, Parameter 22, Spec. Function A1
Position Tolerance Output (Axis 2) - Refer to chapter 4, Parameter 47

Home Established Output Axis #2 - Refer to chapter 4, Parameter 50

Position Presignal Output (Axis 2) - Refer to chapter 4, Parameter 53

3.7. Flags (Software Outputs)

The CLM allows for the programming of flags, which are used by the machine builder to assign
outputs that are not physically accessible. The number of flags available depends on the type of
CLM, standard or expanded. Table 3.1 shows the number of flags available and how they are
handled in the CLM software when certain conditions occur.

Flags can be used as markers in the CLM users program. For example, if the machine builder
didn't need a hardware output stored in the Position Tolerance A1 parameter, a flag (software
output) could be stored, saving the hardware output for something else.

Table 3.1 Output Definitions

Standard CLM 16 Hardware Outputs : 1-16
83 Software Flags :17-99

Expanded CLM |48 Hardware Outputs : 1-48
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| 51 Software Flags : 49-99
]
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Outputs and Flags 1 - 72 are cleared (set to O volts) when:

- the CLM is powered-up initially, or after a loss of power
- there is a system fault (hardware or program)

Output Flags 73 - 80 are cleared when:

- the CLM is powered-up initially, or after a loss of power
- an E-Stop error occurs, or the CLM is switched to Parameter Mode.

Output Flags 81 - 88 are retained in RAM by battery. They can only be cleared:

- if they are turned ON/OFF in the user program
- if the battery is disconnected or fails

Output Flags 89 - 99 are set in firmware, and the state of these outputs can only be requested
within the user program.

89 - 1 indicates Manual mode
90 - 1 indicates Automatic mode
91 - currently not used

92 - currently not used

93 - currently not used

94 - 0 indicates a system fault
95 - currently not used

96 - currently not used

97 - currently not used

98 - currently not used

99 - currently not used
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CHAPTER 4. SYSTEM AND AXIS PARAMETERS

Prior to programming and operating the CLM control, the user must enter a set of system and
axis-related parameters into the CLM memory. These parameters are used to adapt the mechanical
characteristics and define key I/0O connections between the CLM and the machine being controlled.

All values for parameters must be known before an application program can be written. If a
function is programmed or attempted that would exceed the conditions established by the
parameters, the control will halt and a diagnostic error will be displayed.

This chapter contains a complete list of all parameters and their required formats, and the
procedure for entering system parameters into the CLM-01.3-M Control. Maintain an accurate
list of parameter entries for the system. Appendix D contains work sheets for recording the
parameter entries.

Loss of parameter entries from power failure is prevented by a battery backup on the MOK 11
card.
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4.1. Parameter Entry

Parameter numbers are assigned as follows:

e Parameters 0 to 39 apply to Axis 1.
» Parameters 40 to 79 apply to Axis 2.
* Parameters 80 to 99 apply to general system requirements.

Before parameters can be entered, the CLM must be placed in Parameter mode, and the
Emergency Stop signal must be present. The parameters are checked each time the CLM is
powered up, as well as each time parameters are read into CLM memory. If any are incorrect or
missing, an appropriate error message is displayed. Upon exit from the parameter mode, if any
parameters have been changed, internal buffers that are dependent on parameter values are re-
calculated. During that time, the message "Please Wait !" is displayed.

If any entries are incorrect, the error message "Invalid Input (Parameter Description)" appears. In
that case, switch back to Parameter mode and press the CL (Clear) key to display the invalid
parameter.

Enter or change a Parameter's data by writing over any previous data stored. Once the new data
have been entered, press the Store key. If the Store key is not pressed, the data will change back
to the previously stored data. After the Store key is pressed, the parameter number displayed will
increase to the next parameter. An asterisk (*) appears if the parameter information is incorrect.

There are two ways to view or select the parameter information. One way is by pressing the " +"
plus or "-" minus keys, to scroll through them, up or down. The other way is to position the
cursor on the parameter number, by pressing the carriage return (CR) key and entering the number
of the desired parameter. Press the left or right arrow key to position the cursor as desired.
Decimal points are present for those parameters dealing with position.

If you change parameter values, all the program blocks that depend on those parameters are
recalculated when you leave the parameter entry mode. The message 'please wait' appears on the
display while recalculating takes place.

4-2 PARAMETERS REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

4.1.1. Initial Display Setup

To ensure the display appears as shown in this manual, set Parameter 82 for the English
language:

1. Select Parameter mode.

2. Press the carriage return (CR) key.

3. Press the eight and the two key.

4. Enter 2 or 3 in the first digit and a one in the third digit.
5. The display will appear as follows:

Language Language
P82 2010 P82 3010
Two Decimal Places Three Decimal Places
English Language English Language

4.1.2. Auxiliary Inputs/Outputs

Certain parameters require the selection of auxiliary inputs or auxiliary outputs to be used.
The auxiliary numbers used must be selected by the machine builder and shown on the
interconnect drawings, where applicable. Each auxiliary output selected should be unique to
that parameter.

WARNING: Auxiliary input and output numbers that have been assigned by the machine
builder for a specific purpose must not be changed. Personal injury or damage to the
machine/drive train could result from such changes.

4.2. Input Units

The user specifies most parameter data in terms of input units (IU). A unit is defined by the user,
and can be feet, inches, millimeter, degrees, radians, etc. Once the user has chosen the unit of
measurement, all position and feed rate data must be in accordance to that unit. For example, the
input unit could be specified in inches. The Feed Constant parameter POO is in inches. The
Velocity parameter (P02) is in inches per second. The Acceleration Rate parameter (P04) is in
inches per second-squared.

The Feed Constant parameters POO for Axis 1, and parameter 40 for Axis 2, must be determined
before the remaining parameters can be entered. These two parameters define the input units (IU)
for movement of each axis.
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4.3. CLM-01 Parameter List

A listing of parameters available in the CLM-01.3-M software, Version LM01.3-003.X.

IR AA

NO. Description AXxis NO. DESCRIPTION AXis
POO FeedConstant 1 P40 Feed Constant 2
PO1 EncoderData 1 P41 EncoderData 2
P02 Velocity 1 P42 Velocity 2
P03 Drive Sensit. 1 P43 Drive Sensit. 2
P04 Accel. Rate 1 P44 Accel. Rate 2
PO5 Position Gain 1 P45 Position Gain 2
P06 Direction 1 P46 Direction 2
PO7 Position Tol. 1 P47 Position Tol. 2
P08 Homing Setup 1 P48 Homing Setup 2
P09 Homing Offset 1 P49 Homing Offset 2
P10 Homing Setup /O 1 P50 Homing Setup I/O 2
P11 Min. Travel 1 P51 Min. Travel 2
P12 Max. Travel 1 P52 Max. Travel 2
P13 Pos.Presignal 1 P53 Pos. Presignal 2
P14  Monitoring 1 P54 Monitoring 2
P15 Immediate Stop 1 P55 Special Func. 2
P16 Cut Width 1 P56 Rotary Table 2
P17 Knee Point 1 P57 Knee Point 2
P18 Material Speed 1 P58 Synchr. Diff. 2
P19 Test Mode 1
P20 Man. Cut-Vector 1 NOTE: The following parameters are
P21 Length Corr. 1 Not Used (Free)
P22 Special Funct1l 1
P23  Crop Cut 1 (P27 through P37)
P24 Reversing Hold 1 (P59 through P79)
P25 Restende 1 (P88 through P99)
P26 Special Funct2 1
P38 Feed Constant MW 1
P39 Enc Lines/Rev MW 1
General System Requirements:

NO. Description

P80  Serial Inteface

P81 Serial Interface

P82 Language

P83 Memory Display

P84 Start Task2 & 3

P85 Interrupt Vector

P86 Manual Vector

P87  Variation
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4.4. Description of the Parameters

This section describes the purpose of each parameter, and how each is used. In many cases, an
example is provided to help you better understand how to interpret what you see displayed on the
CLM screen.

NOTE: The inputs and outputs, as well as any values shown in the description of the parameters,
are intended as examples only.

CAUTION: When assigning outputs in parameter entry, take care to avoid duplicate assignment
of inputs and outputs, which can cause machine malfunctions.

4.4.1. Parameters for Axis 1
Parameters 0 to 39 apply only to Axis 1.

4.4.1.1. Parameter 00 - Feed Constant Axis 1

Feed Constant Al
POO 0001.0000

Feed Constant in input units per encoder
revolution.

The Feed Constant is the ratio of material movement per encoder revolution. The number
entered equals the distance the axis will travel per one revolution of the encoder.

The value in this parameter is entered in input units. Input units can be millimeters,
centimeters, meters, inches, degrees, etc.

NOTE: The input units used in the Feed Constant parameter must remain consistent
throughout the parameters and program.

The Feed Constant entry may be entered and displayed using four, or five, decimal places.
If the first digit in parameter 82 is a "2," then four decimal places are shown. If the first
digit in parameter 82 is a "3," then five decimal places are shown.
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The limits are:
Parameter 82 (first digit = 2) = 0000.1000 min., 1000.0000 max.
Parameter 82 (first digit = 3) = 000.01000 min., 100.00000 max.
Some of the common calculations of the Feed Constant are:
ball screw lead (units/rev)
Ball Screw =
gear ratio
pinion pitch diameter * pi
Rack and Pinion =
gear ratio
roll diameter * pi
Roll Feed Systems =
gear ratio
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4.4.1.2. Parameter 01 - Encoder Data Axis 1 (Incremental)

Encoder Data Al
P01 00 0000 0000

L Not used

Line counts per revolution

00 = Incremental encoder enabled

The CLM allows an incremental or absolute encoder to be used. When 00 is programmed
in the first two digits, the CLLM is set for an incremental encoder on axis 1. (See also
4.4.1.3)

The next four digits specify the number of line counts from the incremental encoder, per
revolution, which is used in several different computations related to positioning.

The last four digits are not used when an incremental encoder is enabled. In that case,
enter four zeros.

The information for this entry is provided on the motor data plate and/or the incremental
encoder itself.

The incremental encoder entry has the following limits:

0100 minimum
5000 maximum

Example:

Encoder Data Al
P01 00 1250 0000

. : :
| L————— 1250 Lines per revolution
|
|

Incremental encoder enabled
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4.4.1.3. Parameter 01 - Encoder Data Axis 1 (Absolute)

Encoder Data Al
P01 21 1024 0256

I .
L Number of revolutions

Resolution of encoder: In steps per 360
degrees revolution of encoder

L 12 = Single-turn absolute encoder with 12 bits
21 = Multi-turn absolute encoder with 21 bits
24 = Multi-turn absolute encoder with 24 bits

The CLM allows an incremental or absolute encoder to be used. This parameter specifies
the type of absolute encoder device used for Axis 1. (See also 4.4.1.2)

The first two digits select the type of absolute encoder being used with the CLM. The CLM
will accept three types of absolute encoders. These three types are 12 bit single-turn, 21 bit
multi-turn, and 24 bit multi-turn.

The next four digits specify the resolution of the absolute encoder. The resolution is the
number of pulses (bit count) per revolution of the encoder.

The last four digits specify the number of revolutions of the encoder for the entire set of
data. The number of revolutions is the maximum the absolute encoder will turn before it
either physically stops or causes an error by exceeding its range.

The resolution and the number of revolutions must be an even power of 2. The maximum
number for the resolution and the number of revolutions is 4096. The information for this
entry is provided on the encoder data plate.
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Example:

Encoder Data Al
P01 24 1024 1024

I .
L 1024 = Number of revolutions

— —
|

| 1024 = Resolution of encoder
I

|

24 = Multi-turn absolute encoder with 24 bits

4.4.1.4. Parameter 02 - Velocity Axis 1

Velocity Axis 1
P02 000050.00 10

—
L Jog Velocity: Percentage of max. velocity.

Max. velocity for axis 1 (Input Units/Sec).

The first eight digits specifies the maximum velocity for axis 1 in input units per second.
The input units are defined in parameter 00 (Feed Constant).

The maximum velocity depends on the Feed Constant (PO0) and Drive Input Sensitvity
(P03). The CLM will output a command voltage in the positive or negative direction, and
at a certain speed, depending on the desired direction and command voltage. The
maximum command voltage and the maximum RPM of the motor are defined in the Drive
Input Sensitivity parameter (P03). The velocity parameter does not have to be set to
maximum. If a slower RPM is desired, calculate the parameter for that RPM.

The last two digits specify the jog velocity for axis 1. The jog velocity is a percentage of
maximum velocity.

A formula for calculating maximum velocity:

Max. Velocity Max. RPM (P03) X Feed Constant (P00)
(Input Units/Sec.) =

60
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Example:

Drive Input Sensitivity (PO3) = 1500 RPM at 10V
Feed Constant (P00) = 3.1416 Input Units/Revolution
1500 RPM X 3.1416 Input Units/Rev.

Max. Velocity = = 78.54 Input Units/sec.
60

Velocity Axis 1
P03 000078.54 10

—
L— 10 = Jog Velocity (10% = 150 RPM)

78.54 = Max. Velocity (1500 RPM)

The velocity (axis 1) parameter entry is entered and displayed to two or three decimal
places, depending on the first digit in parameter 82. The limits are as follows:

Parameter 82 (first digit = 2) = 000000.10 min., 005000.00 max.

Parameter 82 (first digit = 3) 00000.100 min., 05000.000 max.
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4.4.1.5. Parameter 03 - Drive Input Sensitivity Axis 1

Drive Sensit. Al
P03 3000 10.0

Command voltage for maximum motor RPM.

Maximum motor RPM for the specified command
voltage.

This parameter defines the sensitivity of the motor RPM to the drive voltage for axis 1.

The first four digits specify the maximum RPM of the motor. When the command voltage
is at maximum, the motor will operate at this RPM. The entry range for maximum RPM
is:

0001 minimum
9999 maximum

The last three digits specify the command voltage for maximum RPM. The entry range for
command voltage is:

05.0 minimum
10.0 maximum

The information for this parameter can be found on the amplifier's personality module for
the drive system (motor, amplifier, etc.). Refer to the manual for the amplifier being used
(TDM, KDS, etc.). The CLM uses the differential command input of E1/E2, also found in
the manual for the specific drive system.

Example:

Drive Sensit. Al
P03 1500 10.0

—
L 10 Volts command

1500 maximum RPM
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When the CLM is commanded to operate at maximum RPM, the CLM outputs 10 volts
from connector X5-pin 5 (A1), referenced to connector X5-pin 6 (OV). The 10 volt output
will go to the E1/E2 input of the drive, causing the motor to operate at 1500 RPM.

4.4.1.6. Parameter 04 - Acceleration Axis 1

Accel. Rate Al
P04 00386.00

L Axis 1 accelerates and decelerates at this
specified rate (input unit per second 2),

The acceleration parameter defines the rate at which the drive can accelerate, from a zero holding
state to a desired speed. This parameter also defines rate at which the drive can decelerate, from a
desired speed to a zero holding state.

This parameter provides protection for the machinery, by limiting the amount of torque produced
during speed changes. The drive system must be capable of accelerating at the rate specified here,
or an error message occurs during the speed change.

The parameter value is specified in input units/ second” (units/second/second).

Example:

To program the machine in the force of 1G, assuming your input units are programmed in inches:
1G = 32.160 feet/second?

Convert to inches, (input units, inches used in this example)

32.160 X 12 = 385.92 inches/second?

Accel. Rate Al
P04  0385.92

385.92 inches/second 2
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The number of decimal places, two or three, in the acceleration rate parameter entry is set in the
first digit of parameter 82.

4.4.1.7. Parameter 05 - Position Gain, Axis 1

Position Gain Al
P05 1.000 1.000

L Position Gain Factor for Deceleration

Position Gain Factor for Acceleration

This parameter specifies the position gain of the closed loop positioning control. The proper
setting of the position loop gain is essential for the optimum performance of the drive system.

The position gain, axis 1, parameter has the following limits:

minimum 0.500
maximum 1.999

Position Gain is expressed in terms of commanded velocity per .001 units of position error. The
position control commands a given velocity (input units/second) per each thousandth (input unit) of
position error detected by the control.

There is no established setting for this parameter, because of the many variables that influence the
proper gain, such as load interia, friction, motor dynamics and velocity.

However, it is recommended that the user begin with a small number and increase the numeric
entry until optimum performance is achieved. The higher the gain the smaller the following error.
Position Gain is tuned to achieve the desired performance, without system overshoot or
oscillation. Refer to chapter 6, Installation, for more information on tuning the position gain.
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A position loop gain setting that is too low results in sluggish operation. Too high a setting
causes the system to oscillate.

WARNING: If the gain is set excessively high, the motor could begin oscillating when
power is applied. This condition could result in damage to the machine and/or personal

injury.

NOTE: Before setting the position gain, make sure the acceleration rate is set correctly for
the particular application. Refer to Parameter 04

4.4.1.8. Parameter 06 - Direction, Axis 1

Direction Axis 1
P06 000

TTT

L— 0 = Motor direction remains unchanged.
1 = Motor direction is reversed.

L—— 0 = Measuring wheel encoder direction
remains unchanged.
1 = Measuring wheel encoder direction is
reversed.

0 = Analog output polarity remains
unchanged.
1 = Analog output polarity is reversed.

The direction parameter allows changing the axis 1 direction of rotation, eliminating the
need to make wiring changes for direction and polarity.

WARNING: Drive Runaway conditions can occur if the phase relationship between motor
direction and the analog output polarity is incorrect. This incorrect phase relationship may
result in unexpected motor direction movement, which could result in machine damage
and/or physical injury.

To avoid this condition, disconnect the load from the motor when powering up the system.
The load can be reconnected once the motor operation and direction are verified.

When a CLLM system is powered up, a "Drive Runaway A1" error may occur. The "Drive
Runaway A1" error may mean the analog output polarity or the motor encoder are going in
opposite directions.
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The error may be corrected by changing the condition of the analog output polarity. If the
"Drive Runaway A1" error still occurs, consult Diagnostics, chapter 8.

When the CLM system is powered up, the motor may rotate opposite to the desired
direction. To correct the problem, change the condition of the motor encoder direction.

The motor should then operate in the proper direction.

4.4.1.9. Parameter 07 - Position Tolerance, Axis 1

Position Tol. Al
PO7 15 0000.05

L Position tolerance (input units) to two or
three decimal places.

Auxiliary Output to be turned on when axis 1 is
synchronized with the material, or axis is in
Position.

The position tolerance parameter defines the position window within which the CLM will
consider axis 1 synchronized with the material or in position. Adjusting the position
tolerance tells the CLM when to read the next command line. Meaning, when axis 1
synchronizes with the material and the synchronization between the axis and the material
reached the position tolerance window, the CLM will then read the next program command
line.

The first two digits specify the auxiliary output number that turns on when either of these
two conditions occur. This output can be used to turn on a light, buzzer, etc.

NOTE: The auxiliary output number is assigned by the machine builder. This output can
only be used for the (Axis 1) Position Tolerance parameter and may not be used in any
other parameters.
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Any auxiliary output that is assigned in parameter should only be used for that parameter,
and should not be used in the CLM program or in any other parameter, as problems will
result. Using the same output for Axis 1 as for Axis 2 will cause serious problems.

The next six digits specify the desired position tolerance window. This window is
sometimes called the switching threshold, and is entered in input units.

Example:

Position Tol. Al
PO7 15 0000.05

—

L .05 input units

Auxiliary output 15

When axis 1 is within .05 input units of commanded position, auxiliary output 15 will turn
on.

The position tolerance parameter entry is to two or three decimal places, depending on the
first digit in parameter 82.

4.4.1.10. Parameter 08 - Homing Setup, Axis 1

PO8

Homing Setup Al

000

T
| L— Search velocity in percentage of maximum

|  velocity (Home Command Input Only).

L 0 = Homing by jogging reverse
1 = Homing by the homing command input.
2 = Homing by jogging forward or reverse.

The Homing Setup parameter defines the type of homing routine and the speed of the
homing motion. Axis 1 must be homed before switching from Manual mode to Automatic
mode. For absolute positioning of axis #1 with an incremental encoder, a homing routine
is necessary to establish a reference point. Axis #1 can be homed one of three ways, as
selected in Homing Setup, parameter 08.
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Homing by jogging in the reverse direction:

When the first digit is a zero, the homing routine is completed by jogging axis 1 in the reverse
direction towards the home switch. When the switch is reached, axis 1 stops and the position is
set to zero. If the homing offset parameter (P09) is programmed, axis 1 is jogged in the reverse
direction, at jog velocity, to the offset distance. The axis then stops, and the "Home Established"
and the "At Home" outputs (Homing Setup P10) turn on.

Homing by the home command input:
When the first digit is a one, the homing routine is initiated by pressing a button wired to an

auxiliary input. This auxiliary input is assigned by the machine builder in the Homing Setup Axis
1, parameter (P10). When it is applied, axis 1 will run the following homing routine.

MARKER PULSE ~__ 4

V3

NT . )/

Figure 4.1 Homing Routine
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1. When the Homing Command Input is issued (in Manual mode) the axis moves toward the
home switch at the home velocity V1, set in the Homing Setup, parameter 08, unless axis 1
is already on the switch.

2. When the home switch closes, axis 1 will decelerate to a stop, reversing direction and
moving off the switch at 25 percent of the home velocity V2, until the switch opens.

3. The axis then moves toward the switch at velocity V3 (5000 pulses/sec) until the CLM
senses closure of the home switch and the next occurrence of the marker pulse.

NOTE: When the home switch closes, the home switch must remain closed until the marker pulse
has occurred. If the home switch opens or no marker pulse occurs within one revolution, the error
"No Marker Pulse 1" will occur. The home switch cam must be at least as long as the reverse
travel distance from the home switch.

4. When the marker pulse is sensed, the axis decelerates to a stop, then returns towards the
marker pulse at velocity V4 (500 pulses/sec). The CLM records the next occurrence of the
marker pulse as the reference position (a) and ramps to a stop (b) where it will remain until
the next command.

5. At that point (b) the "Home Established" and "At Home" outputs (Homing Setup A1, P10)
turn on, indicating that axis 1 homing is complete.

NOTES: Afier axis 1 has been homed, and if the homing offset parameter (P09) is programmed,
axis 1 will travel in the reverse direction at maximum velocity to the offset distance. The axis then
stops and the "Home Established" and the "At Home" output (Homing Setup Al, P10) turn on.

If the Home Switch Closure is within 1/16 of a motor revolution, with respect to the marker pulse,
the CLM will not complete the homing procedure and will issue the error "Marker Pulse 1 ?". As
a rule of thumb, the Home Switch should be moved a distance of about 1/3 of the axis 1 feed
constant.

Homing by jogging forward or reverse:

When the first digit is a two, the homing procedure can be completed by jogging axis 1 in the
reverse direction towards the home switch. When the home switch is reached, axis 1 will stop and
the position is set to zero. If the homing offset parameter (P09) is programmed, axis 1 is jogged
in the reverse direction, at jog velocity to the offset distance. The axis then stops and the "Home
Established" and "At Home" outputs (Homing Setup A1, P10) turn on.
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Homing can also be accomplished by jogging axis 1 in the forward direction. When the
home switch is applied, jogging axis 1 forward off the home switch will result in homing
the axis. If the homing offset parameter (P09) is programmed, the offset distance is set as
the absolute position and the "Home Established" and "At Home" outputs (Homing Setup
A1 P10) will turn on.

4.4.1.11. Parameter 09 - Homing Offset Axis 1

Homing Offset Al
P09 00000.00

Homing offset distance in input units (only in
the reverse direction)

In many cases, some position other than the home position, such as the center-line of the
slide, is used as the reference position. This parameter defines the distance from the home
switch that you want to use as the reference position. When the home switch is reached,
axis 1 travels in the reverse direction to this homing offset distance.

The homing offset distance accepts two or three decimal places, depending on the first digit
in parameter 82.

4.4.1.12. Parameter 10 - Homing Setup Input/Output, Axis 1

Hom Setup 1/0 Al
P10 010503

|
|
]

L Auxiliary output number to be used for the
"Home Established" output.

Auxiliary input number to be used for homing
command input.

Auxiliary output number to be used for the
"At Home" output.
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This parameter specifies an auxiliary input and two auxiliary outputs used for the homing
routine.

The first two digits specify an auxiliary output that will turn on after axis 1 is homed. This
output will turn off when axis moves away from the home position. When the axis returns
back to home the output will turn on again. This auxiliary output is assigned by the
machine builder. If 00 is entered, the "At Home" output is not used.

The next two digits specify an auxiliary input to perform the homing routine. The homing-
by-home-command input is selected in parameter 08, Homing Setup. This auxiliary input
is defined by the machine builder. If 00 is entered, the home command input is not used.
If the homing by home command input is selected in parameter 08 and auxiliary input is
not selected, the error "Invalid Input Homing Setup I/0 A1" will occur. If absolute
encoders are used, axis 1 must be on the home switch before changing from Manual to
Automatic mode.

The last two digits specify an auxiliary output that will turn on when home is established.

The "Home Established" output will remain on until an error occurs or the CLM power is
turned off. If 00 is entered, the "Home Established" output is not used.

4.4.1.13. Parameter 11 - Minimum Travel Limit, Axis 1

Min Travel Al
P11 -000000.00

|
L Minimum travel limit in input units.

This parameter specifies the travel limit value in the negative direction, with reference to
the home switch. The limit is effective only after axis 1 has been homed.

In the manual mode, the corresponding jog key is disabled when this position has been
reached. If, in the Automatic mode, the commanded position is smaller than this limit
value, the following error message will be displayed "Error Minimum Travel Limit 1".

The travel limit value is measured from the home switch, and is not added to, or subtracted
from, the offset distance.

The minimum travel limit entry accepts two or three decimal places, depending on the first
digit in parameter 82.
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4.4.1.14. Parameter 12 - Maximum Travel Limit, Axis 1

Max Travel Al
P12 +000000.00

Maximum travel limit in input units.

This parameter specifies the travel limit value in the positive direction, in reference to the
home switch. The limit is effective only after the axis 1 has been homed.

In the Manual mode, the corresponding jog input is disabled when this position has been
reached. If, in the automatic mode, the commanded position is smaller than this limit

value, the message "Error Maximum Travel Limit 1" is displayed.

The travel limit value is measured from the home switch, and is not added to, or subtracted
from, the offset distance.

The maximum travel limit accepts two or three decimal places, depending on the first digit
in parameter 82.

4.4.1.15. Parameter 13 - Position Presignal, Axis 1

Pos Presignal A1
P13 00 00 0000.0

Measuring wheel distance in input units

|
]

L Timein 0.1 seconds (0.1-9.9 in 0.1 increments)

Auxiliary output to be turned on
(00 = not activated)

The Position Presignal feature is used to turn on an auxiliary output at a specified
measuring wheel distance.
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The first two digits specify an auxiliary output to be turned on. This output will turn on
after the position presignal distance is reached.

The next two digits specify the amount of time the auxiliary output will remain on. The
output remains on until the carriage begins to decelerate and return to the home position.

The last four digits specify the measuring wheel distance in input units. The auxiliary
output turns on after this distance has been measured.

NOTE: The distance entered in this parameter is relative to the measuring wheel distance.
The auxiliary output will turn on when the measuring wheel distance has reached this
position.

The position presignal distance parameter entry is to one or two decimal places, depending
on the first digit in parameter 82. If the first digit in parameter 82 is a two then, one
decimal place is shown. If the first digit in parameter 82 is a three, then two decimal
places are shown.

Example:

Pos Presignal A1
P13 17 01 0025.0

Auxiliary output #17 turns on for 0.1 seconds after the measuring wheel distance has
reached 25 input units.

4.4.1.16. Parameter 14 - Monitoring, Axis 1

P14

Monitoring Al

000

1]
| L NotUsed
|

L— Not Used

0 = Position Feedback Monitoring On
1 = Position Feedback Monitoring Off
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This parameter turns the monitoring of the motor's position feedback on or off. The first
digit must always be set to zero, so that the CLM continuously monitors the motor for
drive runaway and excessive position lag conditions.

WARNING: The first digit MUST BE SET TO ZERO to prevent physical injury to
personnel and/or machine damage.

The "Drive Runaway" error occurs if the actual position of the encoder exceeds the
expected position by 10%. The "Excessive Pos Lag" error occurs if the actual position of
the encoder is less than the position expected by 10%.

Refer to chapter 8, Diagnostics for more information about Drive Runaway and Excessive

Position Lag errors and how to solve them.

4.4.1.17. Parameter 15 - Immediate Stop, Axis 1

Immediate Stop 1
P15 000 00000.00

L Maximum Stroke Limit in input units (I1U)

Starting Block Number

This parameter specifies how the carriage will stop during a synchronized movement. This
parameter works with the Immediate Stop input (Connector X3, Pin 5). When +24V is
applied to the Immediate Stop input, the CLM program is immediately interrupted and
another program is processed. The first three digits are the starting block number for the
Immediate Stop program, which can be used to quickly remove tooling from the material.
This program must be terminated with a EOS command (refer to chapter 5).

As long as the Immediate Stop program is being processed, the carriage will remain
synchronized with the material. When the Immediate Stop program is completed, the
carriage will ramp immediately to zero volts, turn all outputs off, and issue an "Immediate
Stop" error on the CLM display.

The last five digits are the maximum stroke limit. This limit is programmed in input units
(IU). This maximum stroke limit is equal to the Minimum Stroke distance the carriage
travels subtracted from the Max. Travel value in parameter 12. If a maximum stroke limit
distance is programmed and that distance is exceeded, a "Maximum Stroke" error is
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displayed and the carriage is immediately stopped.
If all zeros are entered, the maximum stroke limit is not enabled.

If a starting block number and maximum stroke limit are entered, the Immediate Stop
program is processed whenever the maximum stroke is exceeded. When the Immediate
Stop program is complete, the carriage will ramp immediately to zero volts, turn all outputs
off, and issue a "Maximum Stroke" error on the CLM display.

If no starting block number and no maximum stroke limit is programmed and the
Immediate Stop input is applied, the carriage will immediately ramp to zero volts, turn all
outputs off, and issue an "Immediate Stop" error on the CLM display.

The maximum stroke limit parameter entry accepts two or three decimal places, depending

on the first digit in parameter 82.

4.4.1.18. Parameter 16 - Cut Width, Axis 1

Cut Width Al
P16 00.00

Cut width in input units

If the material is sawed, the actual part length is shortened by the width of the saw cut.
Loss of material length may also occur when the material is sheared. In order to obtain the
correct part length, the saw width is added to the part length in the commands LML and
LMD. The cut width is not processed in the LMR command.

The cut width parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.
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4.4.1.19. Parameter 17 - Second Position Gain, Axis 1

Knee Point Al
P17 00.00 00.00

L Second Position Gain in input units

Knee Point Distance in input units (IU)

This parameter is used to reduce the synchronization time between the carriage and the
material. The position gain parameter (PO5) can be increased before actually achieving
synchronization. The second position gain is useful when short parts are being produced
and minimum carriage travel is desired. This second position is also referred to as the
"knee point."

The first four digits specify the knee point distance. During the beginning of
synchronization, the following error will be larger than the knee point distance and the
Position gain P05 will be in effect. When the following error becomes less than knee point
distance, the second position gain takes effect for the remaining portion of the synchronized
move.

If four zeros are entered for the knee point distance, this parameter is turned off.

The knee point parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.

4.4.1.20. Parameter 18 - Material Speed, Axis 1

Material Speed
P18 000.0

L Voltage at Maximum Material Speed

|

L 0 = Voltage Output Disabled.
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1 = Voltage Output for Material Speed Enabled.
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This parameter makes it possible for an external device to be connected to the CLM, for
the purpose of indicating the material line speed. The device receives a voltage output
from the CLM.

The first parameter digit enables the voltage output to the material speed function. The
voltage output comes from analog output A2 (connector X5, pin 8), referenced to zero
volts (connector X35, pin 9).

The last three digits specify the voltage at maximum material speed. The voltage value is
then scaled according to the material speed. This function is enabled in automatic mode
only.

CAUTION: The Material Speed parameter (P18) can only be used in single axis
applications. If the CLM-LM is used as a two-axis control the Material Speed parameter
(P18) cannot be used, because the second axis uses the analog output A2. If the Material
Speed parameter (P18) and the second axis are enabled, an "Invalid Input Material Speed”
error will occur.

4.4.1.21. Parameter 19 - Test Mode, Axis 1

P19

Testmode Al

0

]

0 = Automatic mode
L 1 = Test mode on

This parameter allows the Automatic mode to be simulated by selecting the Test mode
function. The Test mode is selected when a "1" is entered. Test mode simulates the
operation of the flying cutoff carriage, using the values in the system parameters and
program blocks to simulate the cutoff operation. In Test mode, material feed is simulated
by the internal clock generator of the CLM.

To test the system, Test mode must be enabled and the carriage must be homed. The
system is then switched into Automatic mode at the user panel.

Press the up-arrow key on the CLM keypad until the Material Speed screen appears.

Material Speed
+00000000
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The material speed can be simulated by pressing the "+ " (plus) or (minus) key to increase or
decrease the material speed. The material speed will increase to the velocity programmed in the
Velocity Axis 1 parameter (P0O2). The material speed number is programmed in input units per
second (IU/s).

The velocity of the material can be set to zero immediately by pressing the CL clear key.

If a zero is entered for this parameter, the CLM will operate in Automatic mode.

4.4.1.22. Parameter 20 - Manual Cut Vector, Axis 1

Man. Cut-Vector
P20 000

[

Starting Block Number for a Manual Cut Program

The Manual Cut-Vector program is used to cycle the shear or saw in Manual mode, and should be
separate from the Automatic program. This parameter specifies a starting block number for the
Manual Cut-Vector program which will process only in Manual mode. The program starts
running when +24 volts is applied to the Crop Cut input; the program must end with an RTS
command.

4.4.1.23. Parameter 21 - Length Correction, Axis 1

Length Corr. Al
P21 000

ul

| L—00 = Length Correction Disabled
| 01 = Length Correction Enabled

|

L— 0 = Index Length Disabled
1 = Index Length Enabled

This parameter allows two functions to occur, index length and length correction. The length
correction parameter applies to the LML command only.
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NOTE: For this parameter to operate properly, the Length Measurement must be enabled, using
the FUN command in the user program.

The first digit enables the index length. When the CLM is powered up, with Manual mode
selected and index length enabled, the material that has been passed under the measuring wheel is
subtracted from the part length in the LML command to be processed. If the index length is
disabled, the material that has passed under the measuring wheel is not subtracted from the LML
command. If the material that passed under the measuring wheel is greater than the part length in
the LML command, the "Error Index Length" error occurs. This error will occur when switching
from Manual to Automatic mode.

Example:
Position Lag L S 1A+000080.00
Display Screen 012 2 +000000.00

For this example, 20 inches of material has passed under the measuring wheel. The part length in
the LML command is 100 inches. The carriage is homed and Automatic mode is selected. When
switching from Manual to Automatic mode, the distance traveled under the measuring wheel is
subtracted from the LML command. The position lag screen displays 80 inches of part length left
to travel before the carriage will synchronize and process the part.

The last two digits are for the length correction feature. If length correction is enabled, the
current part length in the LML command can be changed at any time. The part length can be
changed by typing the new part length, in the current LML command block being processed, via
the keypad of the CLM. Also, the new part length can be transmitted to the current LML
command block in the CLM, via the serial communication port.

If the new part length is greater than the current part length being processed, then the difference
between the new part length and the current part length is added to the current part length being
processed.

Example:

The current part length in the LML command is 100 inches, but 50 inches has already passed
through the measuring wheel.
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Position Lag L S 1A+000050.00
Display Screen 012 2 +000000.00

Measuring Wheel Length
Remaining To Be Traveled = 50 inches

If the new part length entered is 300 inches, then the new part length subtracted from the current
part length of 100 inches is 200 inches. 200 inches is immediately added to the measuring wheel
length remaining to be traveled. The measuring wheel length remaining to be traveled is 250
inches (shown below).

Position Lag L S 1A+000250.00
Display Screen 012 2 +000000.00

Measuring Wheel Length
Remaining To Be Traveled = 250 inches

If the new part length is less than the current part length being processed, then current part length
will be processed. The new part length is processed after the current part length is processed. If
the length correction is disabled, the part length entered will be processed the next time the LML
is read in the CLM.

NOTE: When the length correction and the index length are used, the FUN command with length
measurement enabled with Status 30 can be used to view this information. For more information,
refer to the FUN command in chapter 4, and Status 30 in chapter 7.

4-30 PARAMETERS REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

4.4.1.24. Parameter 22 - Special Function 1, Axis 1

Spec. Func. 1 Al
P22 00 00 00 00

— i_ —
| L Meter Pulse Output

L Repeat Last Part Output

Repeat Last Part Input

Crop Cut Output

This parameter has four special functions for axis 1 only. The four special functions are crop cut
output, repeat last part input, repeat last part output, and the meter pulse output.
These inputs and outputs are assigned by the machine builder.

NOTE: Zeros must be entered for any output that will not be used.

The first two digits specify an auxiliary output to be turned on when the crop cut system input
(CLM connector X3, pin 11) is turned on. Also, if the crop cut parameter (parameter 23) is
enabled, this auxiliary output will also turn on. This output remains on until the carriage begins to
decelerate and return to the home position. The auxiliary output is used to tell the operator that
this is a bad part. When the STZ command is used as the part counter and the crop cut input is
activated (either by system input or parameter), the part counter will not advance.

The second pair of digits specifies an auxiliary input to be used to repeat the last part processed.
When the repeat last part input is applied, the last part length read by the CLM will be processed.

The third pair of digits specify an auxiliary output to be used as the repeat last part output. This
output will turn on when the "repeat last part" length input is applied. The repeat last part output
remains on until the carriage begins to decelerate and return to the home position. When the STZ
command is used as the part counter and the repeat last part input is activated, the part counter will
not advance.

The last two digits specify an auxiliary output to be turned on after one meter of material has
passed the measuring wheel. The meter pulse output is a 100-millisecond pulse which occurs for
each meter of material that passes under the measuring wheel. This function is only enabled in
Automatic mode.
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4.4.1.25. Parameter 23 - Crop Cut, Axis 1

Cropcut Al
P23 00 0 0000.00

Crop Cut Distance in input units

- 1

L 0= No Crop Cut (When switching from Manual to
Automatic mode)
1 = Crop Cut (When switching from Manual to
Automatic mode)

Crop Cut Input (Auxiliary input)

This parameter specifies an auxiliary input used to initiate a crop cut. The crop cut parameter is
valid for Automatic and Test modes only. This auxiliary input is selected by the machine builder.
The crop cut parameter performs the same function as the crop cut system input (CLM connector
X3, pin 11), with the addition of some special features which are described below. Refer to
chapter 3 for more information about the crop cut system input.

The first two digits specify the auxiliary input to be used to perform the crop cut function. When
this crop cut input is turned on, the crop cut distance stored in this parameter will be measured by
the measuring wheel. When that distance (entered in the last six digits) is reached, the carriage
will synchronize and cut the material.

The crop cut distance accepts two or three decimal places, depending on the first digit in
parameter 82.

NOTE: The crop cut is initiated by a low-to-high transition at the crop cut input. The carriage
must be at the home position to perform the crop cut. The crop cut input is ignored if input is
initiated after the carriage has begun to process a part.

The single digit specifies whether a crop cut will or will not be initiated when switching from
Manual to Automatic mode.
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4.4.1.26. Parameter 24 - Reversing Hold, Axis 1

Reversing hold
P24 00 0 00000.0

L Carriage Position in input units
(Currently being developed)

|

L Reversing Hold Input Transition
(Currently being developed)

Reversing Hold Input

This parameter specifies an auxiliary input to be used to perform a reversing hold. The reversing
hold parameter commands the carriage to decelerate to a stop and wait for an input to return home.
The reversing hold input is an auxiliary input, selected by the machine builder.

The first two digits specify the auxiliary input used for the reversing hold input. When the
carriage synchronizes and processes a part, the CLM program will return to a EOS (End Of
Synchronization) command. When the EOS command is read by the CLM, the status of the
reversing hold input is checked. If the reversing hold input is on, the carriage will return to home
immediately.

If the reversing hold input is off, the carriage will decelerate to a stop and wait for a high to low
transition at the reversing hold input. When the reversing hold input is applied, the carriage
returns to the home position. Refer to chapter 5 for more information about the EOS command.

WARNING: The carriage must always return to the home position. If the reversing hold input is
on too long, the CLM will cause the carriage, to process another part without returning to the
home position. This might damage the carriage or machine. The customer should make sure the
maximum and minimum overtravel limit switches are install and work properly.

The reversing hold input transition and the reversing hold distance are currently being developed.

REV. B, 9/92 PARAMETERS 4-33



IA 74786
CLM-01.3-M INDRARIAL

4.4.1.27. Parameter 25 - Tail Out, Axis 1

Restende Al
P25 00 00 00 00

o i_ —
| L Remainder > Maximum Part Length Output
| (LML command in program block 981)
L Remainder < Maximum Part Length Output
(LML command in program block 981)

Remainder < Minimum Part Length Output
(LML command in program block 982)

Tail Out Input

NOTE: The following description is informational only. The parameter is currently under
development. Consult Indramat Applications Engineering for additional information on the status
of this parameter.

The "Restende" (remainder) parameter is used to process the remaining material in the machine
when the material coil runs out. The tail out input is acknowledged by a high-to-low transition.
When the tail out is acknowledged, the CLM will evaluate the material still in the machine and
select how it will be processed. The CLM will turn on auxiliary outputs, specified in this
parameter, to let the operator know how much material is left. The tail out input is supported with
the LMD and LML command only.

Setting Up The Tail Out Parameter:

1. The distance is measured between the tail out input and the home position of the carriage.
This distance is entered in an LML command in block 980.

2. The maximum length the machine can process must be entered in an LML command in
block 981.

3. The minimum length the machine can process must be entered in an LML command in
block 982.

If there is a high-to-low transition on the end of material input, the CLM determines how much
material is left and decides if the part length can be processed. If the part length can be processed,
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the minimum and maximum lengths are ignored and the part length is processed properly.

If the part length cannot be properly processed, the remaining material length will be processed
into parts. These part lengths are determined by taking the minimum length divided by two. Once
the remaining material is processed, an internal cut inhibit is initiated. The operator will then
begin the next material to be processed by pressing the crop cut system input (CLM connector X3,
Pin 11) or the crop cut auxiliary input. The crop cut auxiliary input is defined in parameter 23.

4.4.1.28. Parameter 26 - Special Function 2, Axis 1

Spec. Func. 2 Al
P26 0 01.000 00

- 1

|
L Start At Program Block 000 Input

Material Speed Multiplication Factor

Type of Length Overall Display
0 = Production Length
1 = Material Length

This parameter specifies a multiplication factor for the material speed display screen, and the
auxiliary input to be used for starting the CLM user program over from block 000.

The first digit determines how the Length Overall that has passed under the measuring wheel will
be displayed. If Production Length display is enabled and the Cut Inhibit input is pressed in
Automatic mode, then the material under the measuring wheel is not added to the Length Overall
display.
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If the Material Length display is enabled and is used in Manual or Automatic mode, then the
material passing under the measuring wheel is alway counted and displayed on the Length Overall
display, even if the Cut Inhibit input (button) is pressed.

The next five digits specify a multiplication factor for the material speed display screen. The
velocity parameter is entered in input units/second. The material speed screen is also in input
units/second. However, it is sometimes desirable to have the material speed display screen shown
in different input units/second.

For example, if the parameters are entered in inches and the machine builder would like to have
the material speed displayed in feet per minute, a multiplication factor of 05.000 would be entered,
as shown below.

input units (inches) 1ft 60 sec.
= X —— =5.000 ft/min.

sec. 12 inches 1 min.

If a multiplication factor of 01.000 is entered, the material speed display screen is shown in input
units/sec. The input units are specified by the machine builder when parameters are entered.

The last two digits specify an auxiliary input to be used to start the CLM program block 000 when
switching from Manual to Automatic mode. This auxiliary input is specified by the machine
builder. This function is disable by entering 00 in these digits.

If 00 is entered or the auxiliary input is off, the CLM program will start at the last part length
command (LMD, LML, LMR) that was previously being processed.

If an auxiliary input is entered and this auxiliary input is on, then the CLM program will start at
block 000 when switching from Manual to Automatic mode.
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4.4.1.29. Parameter 38 - Measuring Wheel Feed Constant, Axis 1

Feed Constant Al
P38 0060.0000

R Feed constant of the measuring wheel in input
units (1V)

The feed constant for the measuring wheel specifies the length of material which will pass through
in one revolution of the measuring wheel, based on the diameter of the measuring wheel.

To calculate the measuring wheel feed constant:

Diam of Measuring Wheel * pi
Measuring Wheel Feed Constant =

gear ratio, if any

This must be specified in the same input units that were selected for the feed constant (parameter
00) for Axis 1.

The measuring wheel feed constant entry is to four or five decimal places, depending on the first
digit in parameter 82. If the first digit in parameter 82 is a two, then four decimal places are
shown. If the first digit in parameter 82 is a three, then five decimal places are shown. The limits
are:

0000.1000 min., 1000.0000 max.
000.01000 min., 100.00000 max.

Parameter 82 (first digit = 2)
Parameter 82 (first digit = 3)
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4.4.1.30. Parameter 39 - Measuring Wheel Encoder Lines, Axis 1

Enc Lines/Rev MW
P39 6 2500

17 . :
| L— Incremental encoder lines/rev of the measuring

wheel.

L Measuring wheel averaging function

averaging function disabled.
average every 2 msec.
average every 4 msec.
average every 8 msec.
average every 16 msec
average every 32 msec.
average every 64 msec.
average every 128 msec.
average every 256 msec.
average every 512 msec.

OO AWNR—O
Il

The first digit is for measuring wheel averaging function, which is used to smooth the measuring
wheel encoder pulses. If the material is moving at an uneven rate, this function will make the
carriage move evenly during synchronized movement.

The last four digits are for the measuring wheel encoder lines per revolution. The measuring
wheel must use an incremental encoder.

The measuring wheel encoder limits are:

minimum 100
maximum 5000
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4.4.2. Parameters for Axis 2

4.4.2.1. Parameter 40 - Feed Constant, Axis 2

Feed Constant A2
P40 0 0010.0000

Feed constant in input units per encoder

revolution

0 = Axis 2 is disabled
1 = Axis 2 synchronous axis
2 = Axis 2 tooling axis

This parameter specifies the feed constant for axis 2, and selects the type of application for the
axis.

The first digit determines the type of application.

If a 1 is entered, axis 2 will be synchronized with axis 1. When the carriage or flying cutoff
device has too much inertia for one axis, axis 2 can be synchronized with axis 1 to drive the
carriage. Also, the ability to have two axes synchronized might reduce the need for some
mechanical interlocking. If axis 2 is used as a synchronized axis, parameter 58 Synchronization
Difference must be programmed.

If Axis 2 is used as the synchronous axis, the feed constants for Axis 1 and Axis 2 have to be
identical. Otherwise, the message "Invalid Input" appears. Consult an Indramat Application
Engineer for additional information.

If a 2 is entered, axis 2 is a tooling axis. The function of the tooling axis depends on CLM
program, written by the machine builder. The tooling axis has several different CLM commands
that it can use. Refer to chapter 5 for more information on the CLM commands for the tooling
axis (Axis 2 Commands Only).

If a zero is entered, axis 2 is disabled.
The next eight digits are for the Feed Constant, which is the ratio of material movement per

encoder revolution. The number entered equals the distance the axis will travel per one revolution
of the encoder.
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The value entered in this parameter is in input units. These input units can be mm, cm, m, inch,
degree, etc.

NOTE: The input units used in the feed constant parameter must remain consistent throughout the
axis 2 parameters and program.

The feed constant entry accepts four or five decimal places, depending on the first digit in
parameter 82. If the first digit in parameter 82 is a two, then four decimal places are shown. If
the first digit in parameter 82 is a three, then five decimal places are shown.

First digit = 2 = 0000.1000 min., 1000.0000 max.
First digit = 3 = 000.01000 min., 100.00000 max.

Some of the common formulas for calculating the feed constant
parameter are:

ball screw lead (units/rev)
Ball Screw =

gear ratio

pinion pitch diameter * pi

Rack and Pinion =
gear ratio

roll diameter * pi
Roll Feed =

gear ratio
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4.4.2.2. Parameter 41 - Encoder Data, Axis 2 (Incremental)

Encoder Data A2
P41 00 0000 0000

L Not used

Lines counts per revolution

00 = Incremental encoder enabled

This parameter specifies the type of encoder device used for axis 2. The CLM works with
incremental or absolute encoders.

When 00 is programmed in the first two digits, the CLM is set for an incremental encoder on axis
2.

The next four digits specify the number of line counts from the incremental encoder, per encoder
revolution. This data is used in several computations that affect positioning.

The last four digits are not used when incremental encoders are enabled.

The information for this entry is provided on the motor data plate or the incremental encoder
mounted on the rear of the servo motor.

CAUTION: If Axis 2 is used as the synchronous axis, the encoder value for Axis 1 and Axis 2
must be identical. The encoder value stored is not monitored and there is no error message for a
condition where the values are no longer identical.

The incremental encoder entry range is:

minimum 0100
maximum 5000
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Example:

Encoder Data A2
P41 00 1250 0000

. : :
| L—————— 1250 Lines per revolution
|
|

Incremental encoder enabled

4.4.2.3. Parameter 41 - Encoder Data, Axis 2 (Absolute)

Encoder Data A2
P41 21 1024 0256

I .
L Number of revolutions

Resolution of encoder: No. of steps per 360
degrees revolution of encoder

12 = Single-turn absolute encoder with 12 bits
21 = Multi-turn absolute encoder with 21 bits
24 = Multi-turn absolute encoder with 24 bits

The first two digits specify one of three types of absolute encoder that can be used with the CLM.
If an incremental type is used, refer to Parameter 40.

The next four digits specify the resolution of the absolute encoder. Resolution is the number of
pulses (bit count) per revolution of the encoder.

The last four digits specify the number of revolutions of the encoder for the entire set of data. The
number of revolutions is the maximum the absolute encoder will turn before it either physically
stops or causes an error by exceeding its range.

The resolution and the number of revolutions must be an even power of 2. The maximum number
for the resolution and the number of revolutions is 4096. The information for this entry is found
on the encoder data plate.

CAUTION: If Axis 2 is used as the synchronous axis, the encoder value for Axis 1 and Axis 2
must be identical. These values are not monitored during operation and there is no error message
that will appear for the condition. In other words, no comparison is made,; improper operation
may result but there will be no error message.
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4.4.2.4. Parameter 42 - Velocity, Axis 2

Velocity Axis 2
P42 000050.00 10

—
L— Jog Velocity: Percentage of maximum velocity.

Maximum velocity for axis 2 (Input Units/Sec).

The first eight digits specify the maximum velocity for axis 2 in input units per second. The input
units are defined in parameter 40 (Feed Constant).

The maximum velocity depends on the Feed Constant (P40) and Drive Input Sensitvity (P43). The
CLM will output a command voltage in the positive or negative direction, depending on the
desired direction. Depending on the command voltage, the motor will

operate at a certain speed. The maximum command voltage and the maximum RPM of the motor
are defined in the Drive Input Sensitivity parameter (P43). The velocity parameter does not have
to be set to maximum. If a slower RPM is desired, calculate the parameter for that RPM.

The last two digits specify the jog velocity for axis 2. The jog velocity is a percentage of
maximum velocity.

A formula for calculating maximum velocity:

Max. Velocity Max. RPM (P43) X Feed Constant (P40)
(Input Units/Sec.) =

60

The velocity axis 2 parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82. The limits are:

First digit = 2 = 000000.10 min., 005000.00 max.
First digit = 3 = 00000.100 min., 05000.000 max.

NOTE: If axis 2 is used as the synchronous axis, the maximum velocity for axis 1 and axis 2 must
be identical. If not, the error message "Invalid Input" appears.
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4.4.2.5. Parameter 43 - Drive Input Sensitivity, Axis 2

Drive Sensit. A2
P43 3000 10.0

Command voltage for maximum motor RPM.
Maximum motor RPM for the specified command
voltage.

This parameter defines the sensitivity of the motor RPM to the drive voltage for axis 2.

The first four digits specify the maximum RPM of the motor. When the command voltage is at
maximum, the motor will operate at this RPM. The entry range for maximum RPM is:

minimum 0001
maximum 9999

The last three digits specify the command voltage for maximum RPM. The entry range for
command voltage is:

minimum 05.0

maximum 10.0

The information for this parameter can be found on the amplifier's personality module for the
drive system (motor, amplifier, etc.). Refer to the manual for the amplifier being used (TDM,
KDS, etc.). The CLM uses the differential command input of E1/E2, also found in the manual for
the specific drive system.

Example:

Drive Sensit. A2
P43 1500 10.0

—
L 10 Volts command

1500 maximum RPM

When the CLM is commanded to operate at maximum RPM, the CLM will output 10 volts from
connector X5-8 (A2), referenced to connector X5-9 (0V). The 10-volt output will go to the E1/E2
input of the drive causing the motor to operate at 1500 RPM.
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4.4.2.6. Parameter 44 - Acceleration, Axis 2

Accel. Rate A2
P44 00386.00

L AXis 2 accelerates and decelerates at this
specified rate (input unit per second 2),

The acceleration parameter defines the rate of speed the drive can accelerate from a zero holding
state to a desired speed. This parameter also defines rate of speed the drive can decelerate from a
desired speed to a zero holding state.
This parameter provides protection for the machinery by limiting the amount of torque produced
during speed changes. The drive system must be capable of acceleration at the rate specified here,
or an error message will occur during a speed change.
The parameter value is specified in input units/second’.
Example:
To program the machine in the force of 1G, assuming the input units are entered in inches.

1G = 32.16 feet/second’

Convert to inches, (input units, inches used in this example)

32.16 X 12 = 385.92 inches/second?

Accel. Rate A2
P44 0385.92

l .
L 385.92 inches/second 2

The acceleration rate parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.

NOTE: If axis 2 is used as the synchronous axis, the maximum velocity for axis 1 and axis 2 must
be identical. If they are not, the error message "Invalid Input" appears.
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4.4.2.7. Parameter 45 - Position Gain, Axis 2

Position Gain A2
P45 01.000

L Position Gain Factor

This parameter specifies the position gain of the closed-loop positioning control. The proper
setting of the position loop gain is essential for optimum performance of the drive system.

The entry range for the axis 2 position gain parameter is:

minimum 00.001
maximum 19.999

Position Gain is expressed as commanded velocity per .001 units of position (following) error.
The position control commands a given velocity (input units/second) per each thousandth (input
unit) of position (following) error detected by the control. The higher the gain, the smaller the
following error. Position Gain is tuned to achieve the desired performance, without system
overshoot or oscillation.

There is no established setting for this parameter, because of the many variables that influence the
proper gain, such as load interia, friction, motor dynamics and velocity. However, it is
recommended that the user begin with a small number and increase the numeric entry until
optimum performance is achieved. A position loop gain setting that is too low results in sluggish
operation. Too high a setting causes the system to be sensitive, which results in motor oscillation
and an audible buzz or ringing noise.

NOTE: The Position Gain (P45) and the Acceleration Rate (P44) directly interact with one
another. Before setting the position gain, make sure the acceleration rate is set at the correct rate
for the particular application.

WARNING: If the gain is set excessively high, the motor could begin oscillating the moment
power is applied. This condition could result in machine damage or personal injury.
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4.4.2.8. Parameter 46 - Direction, Axis 2

Direction Axis 2
P46 00

'i' T
| L— 0 = Motor rotation remains unchanged.
| 1= Motor rotation is reversed.

L 0 = Analog output polarity remains unchanged.
1 = Analog output polarity is reversed.

The direction parameter allows changing the axis 2 motor rotation by using the software in the
CLM-LM, eliminating the need for wiring changes on direction and polarity.

WARNING: Drive Runaway conditions can occur if the phase relationship between motor
direction and the analog output polarity is incorrect. This incorrect phase relationship will result
in unexpected motor direction movement. This condition could result in machine damage and/or
physical injury. It is recommended to disconnect the load from the motor when powering up the
system. Once the operation and direction are verified, the load can be reconnected.

When a CLLM system is powered up, a "Drive Runaway A2" error may occur. The "Drive
Runaway A2" error may mean the analog output polarity or the motor encoder are going in
opposite directions. The error may be corrected by changing the condition of the analog output
polarity. If the "Drive Runaway A2" error still occurs, consult the Diagnostics, chapter 8.

When the CLM system is powered up, the motor may operate in the opposite direction. To
correct this problem, change the condition of the motor encoder direction. The motor should now
operate in the proper direction.
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4.4.2.9. Parameter 47 - Position Tolerance, Axis 2

Position Tol. A2
P47 15 0000.05

L Position tolerance (input units) to two or
three decimal places.

Auxiliary output to be turned on when position
IS reached.

The position tolerance parameter defines a position "window," within which the CLM will
consider axis 2 to be in position. Adjusting this tolerance does not affect the accuracy of the
move. It simply allows the CLM to advance to the next command line in the user program.

The first two digits specify the auxiliary output number that turns on when axis 2 is in position.
This output can be used to turn on a light, buzzer, etc.

NOTE: The auxiliary output number is selected by the machine builder. The selected output can
only be used for the (Axis 2) Position Tolerance parameter and may not be used in any other

parameters. Also, the selected output should not be forced high or low in the CLM program.

The next six digits specify the desired position tolerance window. This window is sometimes
called the switching threshold, and is entered in input units.

Example:

Position Tol. A2
P47 15 0000.05

—

L .05 input units

Auxiliary output 15
When axis 2 is within .05 input units of commanded position, auxiliary output 15 will turn on.

The position tolerance parameter entry accepts two or three decimal places, depending on the first
digit in parameter 82.
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4.4.2.10. Parameter 48 - Homing Setup, Axis 2

Homing Setup A2
P48 000

T
| L— Search velocity in percentage of maximum

|  velocity.

L— 0 = Homing in the reverse direction
1 = Homing in the forward direction

The Homing Setup parameter specifies the direction of homing and the speed of the homing
motion. The first digit specifies the homing direction for axis 2. When the homing command is
acknowledged, the motor rotates (forward or reverse) toward the home switch. The homing
command can be accomplished by an auxiliary input in Manual mode. The homing command in
Manual mode is specified in parameter 50. The homing command can also be programmed in the
CLM program, using the HOM command, described in chapter 5.

The next two digits specify the velocity for the homing routine. Homing velocity is set as a
percentage of the Velocity Axis 2, parameter 42.

Axis #2 Homing Routine (Figure 4.2)

For absolute positioning of axis #2 with an incremental encoder, a homing routine is necessary to
establish a reference point. Axis #2 can be homed in Manual or Automatic mode. When homing
axis 2, an auxiliary input must be assigned to the axis 2 home switch. This auxiliary input is
defined in the Homing Setup I/0, parameter 50.

When homing axis 2 in Manual mode, an auxiliary input must be assigned as the "homing-in-
Manual mode" input (Homing Setup I/O A2)

For homing axis 2 in Automatic mode, the HOM command can be used. After the CLM has read
this command for axis 2, the next program block is immediately read. The "Home Established"
auxiliary output is assigned by the machine builder in Homing Setup I/O A2, parameter 50.

1. The homing routine begins when a pushbutton wired to the auxiliary input is pressed in
Manual, or when the user program reads the HOM command in Automatic mode.

2. Axis 2 will move toward the home switch at the home velocity (V1) set in the Homing
Setup A2, parameter 48, unless axis 2 is already on the switch.
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3. When the home switch closes, axis 2 decelerates to a stop, then reverses direction and
moves off the switch at 25 percent of the home velocity (V2) until the switch opens.

4. The axis then moves toward the switch at velocity V3 (5000 pulses/sec) until the CLM
senses the closure of the home switch and the next occurrence of the marker pulse.

NOTE: Once the home switch closes, it must remain closed until the marker pulse has occurred.
If the home switch opens or no marker pulse occurs within one revolution, the error "No Marker
Pulse 2" occurs. The home switch cam must be at least as long as the reverse travel distance from
the home switch.

MARKER PULSE \|

Vi

HOME SWITCH
-—

Figure 4.2 Homing Routine, Axis 2

5. When the marker pulse is sensed, the axis decelerates to a stop, then returns towards the
marker pulse at velocity V4 (500 pulses/sec). The CLM records the next occurrence of the
marker pulse as the reference position (a) and ramps to a stop (b) where it remains until the
next command.

6. The "Home Established" output (Homing Setup A2, P10) turns on, indicating that axis 2
homing is complete.

NOTES: After axis 2 has been homed and if the homing offset parameter (P49) is programmed,
the offset distance is inserted as the axis 2 position. Axis 2 does not physically move to the offset
position. The "Home Established" output will then turn on. If the Home Switch closure is within
1/16 of a motor revolution, with respect to the marker pulse, the CLM will not complete the
homing procedure and will issue the error "Marker Pulse 2 ?". As a rule of thumb, the Home
Switch should be moved a distance of about 1/3 of the axis 2 feed constant.
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4.4.2.11. Parameter 49 - Homing Offset, Axis 2

Homing Offset A2
P49 0 00000.00

L Homing offset distance in input units,
to two or three decimal places

0 = Offset distance in the forward direction
1 = Offset distance in the reverse direction

The Homing Offset, Axis 2 specifies an offset from the home position and the direction of the
offset.

The first digit determines the direction of the offset, after the home switch is reached.

The next seven digits define the distance from the home switch, to be use as the reference position.
When the homing routine is complete, the offset distance is inserted as the axis 2 position.

NOTE: The offset distance is inserted as (substituted for) the axis 2 position. Axis 2 does not
physically move to the offset position.

The homing offset distance entry accepts two or three decimal places, depending on the first digit
in parameter 82.

REV. B, 9/92 PARAMETERS 4-51



IA 74786
CLM-01.3-M INDRARIAL

4.4.2.12. Parameter 50 - Homing Setup Input/Output, Axis 2

Hom Setup 1/0 A2
P50 010503

— I I
|
I

L—— Auxiliary output number to be used for the
"Home Established" output.

Auxiliary input number to be used for Axis 2
home switch.

Auxiliary input number to be used to initiate
a homing in Manual mode.

This parameter specifies two auxiliary inputs and one auxiliary output used for axis 2 homing. In
Manual mode, homing can take place by means of an auxiliary input. In Automatic, homing can
take place by means of the HOM command. Refer to chapter 5 for more information about the
HOM command.

The first two digits specify an auxiliary input to be used to home axis 2 in manual mode. This
auxiliary input is defined by the machine builder. When this auxiliary input detects a low-to-high
transition in manual mode, axis 2 will perform the homing sequence. The homing sequence is
explained in parameter 48.

The second two digits specify an auxiliary input to be used as the axis 2 home switch. This input
is assigned by the machine builder. When the home switch auxiliary input detects a low-to-high
transition, axis 2 will preform the homing routine and all axis 2 position commands will be
referenced from this switch.

The last two digits specify an auxiliary output that will turn on when home is established. This
output is assigned by the machine builder. The "Home Established" output will remain on until an
error occurs or the CLM power is turned off. If two zeros are entered, the "Home Established"
output is not used.
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4.4.2.13. Parameter 51 - Minimum Travel Limit, Axis 2

Min Travel A2
P51 -000000.00

|
L Minimum travel limit in input units.

This parameter specifies the travel limit value, in the negative direction, in reference to the home
switch. The limit is effective only after axis 2 has been homed.

In the manual mode, the corresponding jog key is disabled when this position has been reached.
If, in the Automatic mode, the commanded position is smaller than this limit value, error message

"Error Minimum Travel Limit 2" appears.

The travel limit value is measured from the home switch. It is not added to or subtracted from the
offset distance.

The minimum travel limit accepts two or three decimal places, depending on the first digit in
parameter 82.

4.4.2.14. Parameter 52 - Maximum Travel Limit, Axis 2

Max Travel A2
P52 +000000.00

Maximum travel limit in input units.

This parameter specifies the travel limit value in the positive direction, in reference to the home
switch. The limit is effective only after the axis 2 has been homed.

In the Manual mode, the corresponding jog key is disabled when this position has been reached.
If, in the Automatic mode, the commanded position is greater than this limit value, the error
message "Error Maximum Travel Limit 2" is displayed.

The travel limit value is measured from the home switch. It is not added to or subtracted from the
offset distance.

The maximum travel entry accepts two or three decimal places, depending on the first digit in
parameter 82.
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4.4.2.15. Parameter 53 - Position Presignal, Axis 2

Pos Presignal A2
P53 00 00 0000.0

Axis 2 presignal distance in input units

|
]

L Timein 0.1 seconds

Auxiliary output to be turned on
(00 = not activated)

The position presignal parameter is used to turn on an auxiliary output at a specified distance prior
to the axis 2 positioning. Typically, the position presignal is used when anticipation of the end of

a feed is needed, so other processes can be initiated ahead of time. The position presignal applies

to following positioning commands: POI, PSI, POA, POM, PSA, PSM.

The first two digits specify an auxiliary output to be turned on. This output will turn on after the
axis 2 presignal distance is reached.

The next two digits specify the amount of time the auxiliary output will remain on. This output
will remain on until the time is up. If 00 is entered, the auxiliary output will remain on until the
next positioning command. Also, the auxiliary output can be turned off with an AEA command.
Refer to chapter 5 for more information about the AEA command.

The last four digits specify the axis 2 presignal distance in input units. The auxiliary output turns
on prior to the target position. If the target position is equal to or less than the position presignal

distance, the position presignal output turns on for the period of time set in parameter, or until the
next move.

In the example shown, the CLM encounters a position command of 100 inches and the position
presignal parameter is programmed to turn on output 14 for 2 seconds at a distance of 25 inches
before the end of the positioning.

100 inches > |
75 inches >|<—25inches  —>|
| |

|

NN

|
Presignal Output | Presignal output
OFF ON
(For Programmed Time)
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The position presignal distance parameter entry accepts one or two decimal places, depending on
the first digit in parameter 82. If the first digit in parameter 82 is a two, then one decimal place is
shown. If the first digit is a three, then two decimal places are shown.

4.4.2.16. Parameter 54 - Monitoring, Axis 2

Monitoring A2
P54 000000

. i_ —
| L Auxiliary Input Number for Axis 2 Feed Angle
|  Monitoring.

L— Auxiliary Input Number for Axis 2 Feed

Interruption (Feed Hold).

0 = Drive Runaway Monitoring On
1 = Drive Runaway Monitoring Off

0 = Excessive Position Lag Monitoring On
1 = Excessive Position Lag Monitoring Off

This parameter specifies the monitoring of the motor's position feedback. Also, this parameter
can specify an auxiliary input for feed monitoring and an auxiliary input for interrupting a feed.

Excessive Position Lag and Drive Runaway Monitoring:

The first and second digits must always be set to zero (0). When the first digit is a zero, the CLM
continuously monitors the motor for "Excessive Position Lag" conditions. When the
second digit is a zero, the CLM continuously monitors the motor for "Drive Runaway" conditions.

WARNING: The first and second digits must be set to zero, to prevent physical injury to
personnel and/or machine damage.

The "Drive Runaway" error occurs if the actual position of the encoder exceeds the expected
position by 10%. The "Excessive Pos Lag" error occurs if the actual position of the encoder is
less than the position expected by 10%.

Refer to chapter 8, Diagnostics for more information about the Drive Runaway and Excessive
Position Lag errors and how to solve these problems.
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Feed Interrupt (Feed Hold):

The next two digits specify an auxiliary input used to interrupt the feed command. This auxiliary
input is assigned by the machine builder. If "00" is entered in these digits, then the feed is not
interrupted. If an auxiliary input number is entered and the interrupt is present at the input, no
feed commands will be executed.

The CLM continues to process all blocks not containing feed commands. When the CLM program
comes to a block containing a feed command, the CLM stops in that block until the auxiliary input
detects a low-to-high transition. During the feed command, the auxiliary input must remain high
until the feed is completed. If the auxiliary input detects a high to low transition during the feed,
the feed stops. No error message is issued.

Feed Angle Monitoring:

The last two digits specify an auxiliary input for monitoring the axis 2 feed. The auxiliary input is
defined by the machine builder. If "00" is stored in these digits, then the feed is not monitored. If
an auxiliary input number is stored in these digits and if no signal is present at the input, no feed
will be executed.

The CLM will continue to process all blocks not containing any feed commands. As soon as the
program processing comes to a block containing a feed command, the CLM will stop in this block
until the auxiliary input detects a low to high transition. During the feed command, the auxiliary
input must remain high until the feed is completed. If the auxiliary input detects a high-to-low
transition during the feed, the feed stops and an error message is displayed on the CLM.

4.4.2.17. Parameter 55 - Special Function, Axis 2

Special Funct.A2
P55 00 00

Development of this parameter is not complete. The Special Function, Axis 2 parameter must
have a zero entered for each digit.
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4.4.2.18. Parameter 56 - Rotary Table, Axis 2

Rotary Table A2
P56 0 0000 0000

Development of this parameter is not complete. The Rotary Table, Axis 2 parameter must have a
zero entered for each digit.

4.4.2.19. Parameter 57 - Second Acceleration Rate, Axis 2

Knee Point A2
P57 00 000000.00

Second Acceleration Rate
(input units per second 2)

Axis 2 Velocity Change Point
(Percentage of Velocity Axis 2, Parameter 42)

The second acceleration rate parameter allows axis 2 to change its acceleration and deceleration
during a feed. This function is effective in either Automatic or Manual mode.

The only limitation for the second acceleration parameter is in the CLM user program. When
using the second acceleration rate parameter, the ACC command is not effective. The machine
builder must decide which to use.

The first two digits set up the axis 2 velocity change point. The velocity change point is a
percentage of the axis 2 velocity (Velocity, Axis 2, P42). This velocity percentage determines
where the acceleration and deceleration will change during the feed.
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The next eight digits specify the second acceleration rate. When a feed is commanded to move,
the axis will accelerate at the rate specified in parameter 44 (Accel. Rate A2). When the axis 2
velocity change point is reached, the acceleration will then be changed to the second acceleration
rate in parameter 57.

When a feed is commanded to stop, the axis will decelerate at the second acceleration rate. When
the axis 2 velocity change point is reached, the deceleration will then change to the acceleration
rate specified in parameter 44 (Accel. Rate A2).

The second acceleration rate entry accepts two or three decimal places, depending on the first digit
in parameter 82.

The acceleration and deceleration of a feed can be set up in one of two ways, as illustrated in Fig.
4.3. First, axis 2 Second Acceleration Rate (Parameter 57) is higher than the Axis 2 Acceleration
(Parameter 44). Next, axis 2 Second Acceleration Rate (Parameter 57) is lower than axis 2
Acceleration (Parameter 44).

DECELERATION IS MIRROR
OF ACCELERATION

P57
SECOND ACCELERATION

P44
FIRST ACCELERATION

P57 > P44 P57 < P44

Figure 4.3 Second Acceleration Rate
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4.4.2.20. Parameter 58 - Synchronization Difference, Axis 2

Synchr. Diff A2
P58 0 00.00

r
I
| Maximum permissible synchronization
| difference in input units

I
L———— 0 = Compensation for Synchronization
Difference

1 = Compensation Immediately for
Synchronization Difference

This Axis 2 Synchronous function is currently not supported. Consult an Indramat Application
Engineer for additional information.

The purpose of Parameter 58 is to define the maximum allowable difference between the
synchronization of axis 2 to axis 1. When two motors are operating simultaneously as separate
axes to drive the same carriage or cutoff device, one axis might have a tendency to lead the other
and cause skewing of the carriage.

NOTE: This parameter is in effect only if axis 2 is programmed as a synchronous axis. If the first
digit of parameter 40, Feed Constant Axis 2 is a one, then axis 2 will be synchronized with axis 1.

The purpose for Axis 2 being synchronized with axis 1 is, if the carriage or flying cutoff device is
too large and has too much inertia for one axis to control. Also, the ability to have two axis
synchronized might reduce the need for some mechanical interlocking.

The first digit specifies how to compensate for the synchronization difference. If the first digit is a
0, the CLM will smoothly compensate for the difference, during the move. If the first digitis a 1,
the CLM will immediately command axis 2 to compensate for the difference.

The next four digits specify how large the synchronization difference can be between the two
motors. If the positioning difference between the two axes becomes greater than the values
programmed here, the CLM will immediately command the axis to a stop, turn off all outputs, and
issue the message "Error Synchronization Difference A2".
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4.4.3. General Parameters

4.4.3.1. Parameter 80 - Serial Interface

Serial Interface
P8019200181

rr ,
| L Stop Bit(s)
|

r
|
| L— Word Length

L— Parity

Interface Mode

Baud Rate

The serial interface parameter specifies how the CLM will communicate with a host device. The
interface is described in chapter 7 of this manual.

The first four digits of this parameter defines the baud rate. Baud rate specifies the rate of
communication between the CLM and a host device. If "0000" is entered, the serial interface is

not enabled. The CLLM can communicate at these rates:

Parameter Baud

Entry Rate
0030 = 0300
0120 = 1200
0240 = 2400
0480 = 4800
0960 = 9600
1920 = 19200

The fifth digit in this parameter specifies the interface mode the CLM will be using with the host
device. The interface modes are:

Standard RS-232/422 (full duplex)

IDS, decade switch option

Standard RS-232/422 (full duplex)

Serial port for SOT (Station Operator Terminal);
RS-232/422, half duplex, one station ONLY

W= O
Il
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4 = Serial bus for SOT; RS-485, half duplex, station 1 through 15
When selecting the IDS decade switch option, the other data in this parameter does not have to be
entered.

When RS-485 mode is enabled, the user must enter a station number in the Serial Interface
Functions, parameter 81. The RS-485 mode has a transmission range of 1000 meters.

The sixth digit specifies the parity the CLM will be using with the host device. The CLM parity
modes are:

1 = no parity
2 = even parity
3 = odd parity

The seventh digit specifies the word length the CLM will be using with the host device. The CLM
uses the following word lengths:

7 = 7-bit word length
8 = 8-bit word length

The eighth digit specifies the number of stop bits the CLM will be using with the host device. The
CLM uses the following stop bits.

1 = 1 stop bit
2 = 2 stop bits

4.4.3.2. Parameter 81 - Serial Interface Functions

Serial Interface
P81 00000

rr

| LO=Transmission Acknowledge Disabled

| 1= Transmission Acknowledge Enabled

I

L— 0 = Checksum On/Hardware Handshaking Off
1 = Checksum Off/Hardware Handshaking Off

2 = Checksum On, RTS/CTS On

3 = Checksum Off, RTS/CTS On

Station Number (01-15)

0 = Error Transmission Disabled
1 = Error Transmission Enabled
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This parameter provides some special functions for communicating with the CLM. Chapter 7 of
this manual describes the use of the CLM serial interface in detail.

The first digit is used to allow error transmission through the RS-232 communication port (CLM
connector X6). If the first digit is a one, the error code and error message are immediately
transmitted over the RS-232 to the host device when the error occurs. Error codes and messages
are described in Diagnostics, chapter 8.

The second and third digit assign the station number in RS-485 mode only. If parameter 80 has a
four in the interface mode digit, then a station number must be entered. The station number can
be any number between 01 and 15.

The fourth digit specifies the checksum/hardware handshaking used by the CLM with the host
device. The checksum determines if the information transmitted is correct. The hardware
handshaking determines when it is clear to send (CTS) and ready to send (RTS).

The fifth digit is used for a transmission acknowledgement. When transmitting program blocks
and parameters to the CLM, the CLM sends a "Y CRLF" message to the host device if the
information is received and accepted.
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4.4.3.3.

Parameter 82 - Language

Language
P82 2010

- rr
||
| L0 =Program Lockout Disabled
| 1= Program Lockout Enabled
|
L— Language
0 = German
1 = English
2 = French

Error Code Number

0 = no error code via the outputs
1 = error code via outputs 01-08
2 = error code via outputs 09-16
3 = error code via outputs 17-24
4 = error code via outputs 25-32
5 = error code via outputs 33-40
6 = error code via outputs 41-48

Decimal Point Location

2 = two decimal places
3 = three decimal places

The first digit specifies how many digits are to the right of the decimal point for positioning
commands and certain parameters. The machine builder will make the selection depending on the
resolution required. The following table shows the number of decimal places (resolution)
resulting from entering a 2 or 3 in parameter 82.

Parameters # affected: 1st digit of P82 =

2=3

P00, P38, P40

P02, P04, PO7, P09, P11, P12
P15, P16, P17, P23, P26, P42, P44
P47, P49, P51, P52, P57, P58

P13, P24, P53
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The second digit is for the Error Code Number, which sends a BCD error code to eight auxiliary
outputs. This digit selects which 8 auxiliary outputs are used.

The third digit specifies which language the text will be displayed in, on the CLM.
The last digit is used to prevent changes from being made to the user program via the key pad.
NOTE: The user program can still by changed by the serial interface. The program lockout

feature prevents accidental or unauthorized changes.

4.4.3.4. Parameter 83 - Memory Display

Memory Display
P83 0 FFO000

Note: This parameter is for Indramat Service use only. The standard input value is: 0 FF00O0
0.
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4.4.3.5. Parameter 84 - Task 2 & 3

Start Task 2 & 3
P84 0 000 0 000

r—T
| L-Task 3 Program Block Number
|
|

Task 3
L 0 = Disabled
1 = Enabled

Task 2 Program Block Number

Task 2
0 = Disabled
1 = Enabled

When Task 2 is enabled, a separate program is allowed to operate only in automatic mode. The
Task 2 program block number specifies the starting block number for this program.

WARNING: When Automatic mode is selected, the Task 2 program starts to operate immediately.

When Task 3 is enabled, a separate program is allowed to operate. The Task 3 program block
number specifies the block number for this program. When switching out of Parameter mode, the
Task 3 program will start immediately.

The Task 3 user program must be installed before Task 3 is enabled. Positioning commands must
not be used in Task 3. The Task 3 program continues to operate in Manual mode and during E-
Stop. A subroutine may not be called up by more than one Task at a time, or a system fault will
occur.

4.4.3.6. Parameter 85 - Program Interrupt Vector

Interrupt Vector
P85 00 0 0 000

Development of this parameter has not been completed. The Program Interrupt Vector parameter
must have zeros entered for each digit.
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4.4.3.7. Parameter 86 - Manual Vector

Manual - Vector
P86 00 0000

-1
L Starting block for the Manual Vector program

- 1

—
|
| L—— Manual Vector Operating Mode

L Manual Vector Input

The Manual Vector allows a subroutine to operate in Manual mode. The Manual Vector program
will not operate during a homing sequence or while the jog (forward or reverse) inputs are on.

The first two digits specify an auxiliary input to be used to initiate the manual vector program.
The program has to end with an RTS command. If the operating mode is changed from Manual to
Parameter, the manual vector routine that is currently running is terminated. If a manual vector
subroutine is currently being processed, a change from Manual mode to Automatic mode is
accepted only when that routine has finished running.

The third digit defines when the manual vector program will operate. If a zero is entered, the
manual vector program operates only when Manual mode is selected and the manual vector input
is turned on. Ifa "1" is entered, the manual vector program operates as when a zero is selected,
and will also operate when the CLM is switched from Automatic to Manual mode.

The 'manual vector' function is not activated if 'start via input signal' has been selected and '00' is
programmed for the input.

The last three digits specify the starting block number for the manual vector program.
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4.4.3.8. Parameter 87 - Variations

Variations
P87 0

r

L— Velocity Override (Axis 2 Only)
0 = Velocity Override Disabled
1 = Velocity Override Via Analog Command
Voltage Input
2 = Velocity Override Via Gray Code Inputs

The Variations parameter allows for a velocity override for axis 2 only. The Velocity Override
can occur either via an analog command input or gray code input. When the digit is a zero, the
Velocity Override is disabled.

When the digit is a one, an analog command voltage input is used to override the axis 2 velocity.
The velocity override for axis 2 is accomplished by applying a zero to ten volt command input to
the AE2 (connector X5, pin 14), with reference to the 0 V (connector X5, pin 15). Figure 4.4
shows how to connect the velocity override for axis 2 via an analog command.

CLM 01.3
_
M/
'ETErINEE
PR IR L
1 2 3 456 7 8
X7
M
3
T288s3 I3y
1 23 4 5 6 7 8 910N 12131415
| — ik }——o
X5 [ RECOMMENDED.
) ® 10K & POTENTIOME TER

Earwrs

Figure 4.4 Feed Rate Override Command Input
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If ten volts is applied as the analog command voltage input, then axis 2 velocity will operate at 100
percent of the velocity commanded. If zero volts is applied as the analog command voltage input,

then axis 2 velocity will operate at 5 percent of the velocity commanded.

When the digit is a two, gray code inputs are use to override the axis 2 velocity. The auxiliary
inputs 13 through 16 are used as the gray code inputs. The following table describes the auxiliary
input significance and the resulting percentage of maximum velocity for axis 2. The maximum

velocity for axis 2 is defined in the Velocity Axis 2, parameter 42.

Table 4.1 Gray Code Inputs, Feed Rate Override

Auxiliary Input Number

13

14

15

Input Significance

2"0

2"

2N2

23

Velocity
in %

oA~ DN|FL|O

20

30

40

50

60

70

80

90

O|lrR|FP|IO|IOC|(FR|IFRP|OC|IO|FRP|IRFRP|OC|IO]|F|F]O

O|lOo|kFRP|IFRP|IFP|IFPRP|IO|OC|IO|OC|IFR|FP|IRFR|FL|O] O

O|lOo0|OC|O|kFR|IFP|IF|IFRP|IF|IFPIFRP|IFPIO|IO|O] O

Rl FPIFPIPIPIOIO|IOC|O|lOClO]|Of O

100
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CHAPTER 5. PROGRAMMING

The application program, which defines and directs the operation of the cutoff system, is written
and entered by the machine builder or the end user. It can be entered directly via the CLM-01.3-
M keyboard, or from a remote terminal device through the CLM serial interface port.

Optional MotionManager[] programming software provides an efficient method of creating and
editing the user program. It runs on a DOS-based personal computer, and offers several benefits
not available when programming the CLM from the keypad. Indramat Publication IA74733
provides more information on MotionManager.

This chapter explains:

* basic considerations for creating a user program.

* how to enter the user program using the CLM keypad.

* the programming commands and their function in the program.

* atypical flying cutoff program.

5.1. Positioning

All positioning is done in the units of your choice and are referred to as Input Units (IU). Input
Units are the user's desired units of measure (inches, mm, radians, degrees, etc.).

The type of positioning for axis 1 is always absolute. In absolute positioning, all axis movements
are referenced from the axis home position. So, if the axis is at +2 inches from home, and an
absolute position command to move +3 inches is executed, the result is a one-inch feed in the
positive direction.

Axis 1 must always be homed in Manual mode before switching into Automatic mode. The LM
software is designed for flying cutoff applications and the only position commands used for axis 1
are LMD, LML, and LMR.

If axis 2 is used, absolute or incremental positioning may be used. In incremental positioning, all
axis 2 movements are made in the commanded direction to the distance specified, starting from the
current position. If a slide were at +2 inches, an incremental command to move +3 inches would
result in the slide being positioned +35 inches from home.
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WARNING: The position command for axis 1 or the flying cutoff must always be one of the
following either the LMD, LML, or LMR. All positioning is done in the units of your choice and
are referred to as Input Units (IU). If any other position command is used on axis 1, personal
injury or damage to the machine may occur.

5.2. Auxiliary Inputs/Outputs

The standard CLM has 32 inputs and 32 outputs; with an expansion I/O board, the numbers
increase to 72 inputs and 64 outputs. The first 16 inputs and 16 outputs are the "system" inputs
and outputs. The second group of 16 inputs and 16 outputs are the "auxiliary" inputs and outputs,
which can be used to control certain machine functions. Auxiliary inputs are also known as
acknowledgments.

The machine builder defines the functions of the inputs and outputs in the system parameters or
within the user program. Certain CLM commands are used to address these inputs and outputs.
The commands are listed in Table 5.2 as I/O Commands.

Auxiliary inputs or outputs assigned within the system parameters must not be used in the user
program. The user program should only monitor the inputs and outputs assigned to system
parameters.

WARNING: Auxiliary input and output numbers that have been assigned by the machine builder
to a specific purpose must not be changed. Personal injury or damage to the machine could result
from such changes.

5.2.1. Programming Inputs/Outputs

The CLM system inputs and outputs are predefined in the CLM internal (Indramat) program
and cannot be changed by the user program. When the CLLM is powered on, it sets certain
outputs to a default position, according to its internal program. Likewise, when a fault occurs,
the CLLM turns all outputs off.

Outputs are re-established, either through hardware or software, e.g., the Automatic mode
indicator turns on after that mode is selected by input, assuming all other conditions are met.
A software flag is turned on or off as the user program executes the block containing the
command.

Chapter 3 describes the purpose and use of each system input and output, as well as many
programming and parameter entries used to specify input or output connections. Several I/O
are available for use as flags in the user program. Certain output flags are set in firmware and
can be queried by the user program.
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Table 5.1 list the hardware outputs that can be used in the program to electrically control an
external component. It also lists the output software flags that can be used internally in the
program. Refer to this table when programming an output.

5.2.2. Inputs/Outputs Signal Definition

System inputs/outputs and auxiliary inputs/outputs are always in either of two states, on or off.
In the on, or "high" state, there is a +24-volt DC signal present at the input/output. The off,
or "low" state, means that there is a zero-volt DC signal at the input/output. A signal line is
described as "Active High" when its associated action is initiated by a High (+24 volts) signal
level. It is described as "Active Low" when its function is initiated by a Low signal (zero
volts). An Active Low signal must be held in the high state to allow normal system operation.

Table 5.1 Output Definitions

Standard CLM 16 Hardware Outputs: 1-16
80 Software Flags: 17-99

Expanded CLM |48 Hardware Outputs: 1-48
51 Software Flag: 49-99

Outputs and Flags 1 to 72 are cleared (set to zero volts) when the CLM is first powered-up or
if there is a loss of power, or if there is a system fault (hardware or program).

Output Flags 73 to 80 are cleared when the CLM is first powered-up or there is a loss of
power, or an E-Stop error occurs, or the CLM is switched to Parameter mode.

Output Flags 81 to 88 are retained in battery-backed RAM, can be cleared only if they are
turned ON/OFF in the user program, or if the back-up battery fails or is disconnected.

REV. B, 9/92 PROGRAMMING 5-3



IA 74786
CLM-01.3-M INDRAIAL

Output Flags 89 to 99 are set in firmware and can be queried by the user program.

89 - 1 indicates Manual mode
90 - 1 indicates Automatic mode
91 - currently not used

92 - currently not used

93 - currently not used

94 - 0 indicates a system fault
95 - currently not used

96 - currently not used

97 - currently not used

98 - currently not used

99 - currently not used

5.3. Start of the Program

When the CLM is first powered up or an error is cleared, the CLM program block pointer is set to
the last axis 1 position command (LMD, LML, LMR) for Task 1. The Special Function,
parameter 26, can be set to start the CLM program at block 000. Refer to chapter 4 for more
information on parameter 26. If Tasks 2 and 3 are used, they will start at their assigned starting
block numbers as defined by the user, in parameter 84. The CLM program block numbers will
follow sequentially, unless a jump or branch instruction is encountered.

5.4. Multi-tasking

The CLM is capable of operating two motion programs and a background PLC program
simultaneously. This allows a single CLM to operate two independent processes at the same time
or to utilize multi-tasking in a single process. Refer to Task 2 & 3, parameter 84, for more
information and precautions when using this parameter.

5.5. End of the Program

Controlling the flow of the program is extremely important, especially when using multi-tasking.
Most programs are designed to loop back to the start of each task and wait for the proper sequence
of events before starting again. Make sure that each task will not interfere with any other task. If
block 999 is executed and it is not a jump command, all motions are stopped, and an error code is
displayed.
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5.6. Programming Mode

The CLM accepts program entry or editing from the front panel in either Automatic or Manual
mode. Program entries made while the control is in Automatic mode (while the unit is in
operation) will be accepted as soon as the block store key is depressed. The next time the block is
scanned in the program, the updated data will be executed. However, it is safer and therefore
recommended that the CLM be placed in Manual mode when editing the program, especially when
this involves changing a command or several blocks. Complete and verify the program changes
before returning to Automatic mode.

It is also important to have an accurate listing of the program and parameters when editing, to
reduce the possibility of errors.

WARNING: If Task 3 is used, the Task 3 program must be entered before enabling Task 3 in
parameter 84. Task 3 will begin operating when switching out of Parameter mode.

5.7. General Format

There is a general display format, seen on the CLM control panel display when programs are
being entered or edited:

E 000 ABC
(DATA)

E = shows the display is in the program edit mode
000 = block number displayed; command or data can be viewed or edited.

You can select any block number 000-999 to display. To scroll through the block numbers, first
press the <CR> key twice to locate the cursor in the top line (or use the left/right arrow keys).
Then use the "+" and "-" keys to scroll up or down through the block numbers. You can also
type the block number desired directly over the existing number.

ABC = three-letter mnemonic of command programmed in the displayed block

To scroll through the commands, position the cursor to the right of the displayed three-letter
command. Use the up or down arrow key to scroll alphabetically through commands. When the
desired command appears, press the right arrow key once. Now the cursor should be on the
second line, in the data field for that specific command.
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(DATA) = Each command may require entry of specific data, as described in the following
sections.

NOTE: The CLM display provides four lines of 16 character positions each. The CLM-LM uses
only the top two lines.

5.8. Description of User Program Commands

This manual principally describes hardware version CLM 01.3-M with software version
LMO01.3-003.X. The software allows selection, by parameter, of two- or three-place decimals in
those commands that involve positioning and position-related parameters (See Parameter 82).

Any places for required data in a user program block that contain illegal characters (a space or an
undefined character - not a number or the +/- sign) are replaced by the asterisk (*) in the display.
This enables the user to easily recognize which part of the command data must be reprogrammed.
A program block has the correct syntax when it contains no asterisk in the display.

The various commands can be classified into categories by function, as listed in Table 5.2. Use
this table to select the specific command desired from this general functional listing. Then refer to
that command description in the following section for further details on how it works and
requirements for its entry.

Axis 1 must be used as the flying cutoff axis. Some commands that pertain only to the axis 1
(flying cutoff) axis:

EOS End Of Synchronization

FAK Correction Factor For The Measuring Wheel Feed Constant
FUN Functions

LMD Part Length Via The IDS Board (Decade Switches)

LML Part Length

LMR Part Length With Registration

MLT Material Length Test

STZ Counter With Predefined Jump

The section following Table 5.2 provides a full description of each command, listed in alpha-
betical order.
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Table 5.2 Commands by Function

Axis 1 (Flying Cutoff) Position Commands Only:

LMD
LML
LMR

Part Length Via The IDS Board (Decade Switches)
Part Length
Part Length With Registration

Axis 2 Position Commands Only:

CON
HOM
POA
POI
POM
PSA
PSI
PSM
REF
REP

Continuous Operation

Homing

Absolute Feed

Incremental Feed

Incremental Feed Via The IDS Board (Decade Switches)
Absolute Feed with Position Acknowledgment
Incremental Feed with Position Acknowledgment
Incremental Feed Via The IDS Board (Decade Switches)
Detect Registration Mark

Maximum Search Distance

Position Support Commands:

ACC
CLA
FAK
MLT
PST

SAC
SO1

VEO
VCC

Acceleration Change (A2 Only)

Clear Absolute Position Reference (A2 Only)
Correction Factor / MW Feed Constant (A1 Only)
Material Length Test (A1 Only)

Position Test (A1l or 2)

Set Absolute Counter (A2 Only)

Scanning Inputs & Modifying a Length (Al or A2)
Velocity Override Command (A2 Only)

Velocity Change (A2 Only)
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Branch / Jump Commands:

BAC
BCA
BCB
BCD
BCE
BIO
BMB
BPA
BPE
BPT
IMP
JSR
RTS
STZ

Branch with Count

Output-Dependent Conditional Branch
Binary Input Dependent Conditional Branch
BCD Input Dependent Conditional Branch
Input-Dependent Conditional Branch
Branch Input/Output Compare

Binary Output Dependent Conditional Branch
Branch on Parallel Outputs

Branch on Parallel Inputs

Branch if Position Has Been Reached
Unconditional Jump

Jump to Subroutine

Return from Subroutine

Counter With Predefined Jump

Input / Output Commands:

AEA

Output ON/OFF

AKN Acknowledge Single Input

APE
ATS

Parallel Output ON/OFF
Output Monitor

Timer/Counter, Other Commands:

CLC
COU
EOS

FUN
NOP
STH

WAI

Clear Counter

Counter

End Of Synchronization (Axis 1 Only)
Functions (Axis 1 Only)

No Operation

Send to Host (Communication)

Time Delay

5-8
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ACC Acceleration Change (Axis 2 Only)

E 001 ACC
2 750

2 - Axis 2
750 - Acceleration change in percentage of the acceleration rate set in parameter P44.

Min.= 00.1%
Max.= 99.9%

One decimal place precision (i.e. 750 = 75.0%).

The ACC command allows the acceleration rate to be changed in the user program for axis 2 only.
The desired rate is programmed as a percentage of the acceleration entered in Accel. Rate A2,
parameter 44.

Stepping to the next block takes place immediately after the block is read in. If you change this
rate "on the fly" it will take effect starting with the next positioning command. The change does
not affect a feed currently in progress.

The acceleration rate remains in effect for every positioning command until it is changed via
another ACC command. If the CLM is taken out of Automatic Mode, the acceleration rate resets
to the value programmed in the axis 2 acceleration parameter 44.

NOTE: You can use the ACC command or Parameter 57 (Second Acceleration, Axis 2), but not
both. When one is used, the other does not function.

Example:

000 JMP 500 ; Jump to block 500

500 ACC 2 750 ; Change the acceleration rate to 75.0% of P44
(Axis 2)

501 PSI 2 +00100.000 999 ; Axis 2, incremental feed, with acknowledgment, of
+100.000 IU* at max speed

502 ACC 2 999 ; Change the acceleration back to max. (the value set
in P44)

503 JMP 000 ; Jump to block 000

* JU= Input Units (desired unit of measure for positioning)
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AEA Auxiliary Output On/Off

E 002 AEA
07 0

07 - Auxiliary Output Number

0 - Output State
0= Turn Output Off
1= Turn Output On

The AEA command is used to set the state of any one auxiliary output. Stepping to the next block
occurs immediately after this program block is read.

The auxiliary outputs retain their status when the CLM exits Automatic Mode into Manual Mode.
If a fault condition occurs, or the CLM is switched to Parameter Mode, the auxiliary outputs are
automatically set to the Off (0) state. When the fault is cleared, or Parameter mode is exited, the
auxiliary outputs remain in the Off state until their status is changed when the user program begins

running in Automatic Mode.

NOTE: See Table 5.1 for more information on auxiliary outputs that serve as status markers

(flags).
Example:

Aucxiliary Output #7 continues to turn on for one second and off for one second.

000 JMP 020 ; Jump to program block 020
020 AEA 07 1 ; Turn auxiliary output 07 on
021 WAI 01.00 : Dwell for 1 second

022 AEA 07 O ; Turn auxiliary output 07 off
023 WAI 01.00 : Dwell for 1 second

024 JMP 020 ; Jump to 20 (repeat cycle)
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AKN Acknowledge Input

E 003 AKN

11 1

11 - Auxiliary Input Number
1 - Input Status

0= Input Status Off
1= Input Status On

NOTE: Input 00 does not exist. AKN commands containing Input 00 result in an Invalid Program
Command diagnostic.

When the CLM reads an AKN command in the program, it scans the status of the programmed
auxiliary input for the specified state. It does not step to the next block until the desired status is
present at the specified auxiliary input.

Example:

When auxiliary input #2 is on, auxiliary output 11 is on. When auxiliary input #2 is off, auxiliary
output 11 is off.

000 JMP 860 ; Jump to program block 860
860 AKN 02 1 ; Acknowledge Input #2 is on
861 AEA 11 1 ; Turn On auxiliary output 11
862 AKN 02 0 ; Acknowledge Input #2 is off
863 AEA 11 O ; Turn Off auxiliary output 11
864 JMP 860 ; Unconditional Jump to 860
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APE Parallel Output On/Off

E 004 APE
1 2100122011

1 = Auxiliary output bank number 0-9 (group of 10 aux. outputs)

Bank 0 = auxiliary outputs 01 - 09 **
Bank 1 = auxiliary outputs 10 - 19
Bank 2 = auxiliary outputs 20 - 29
Bank 3 = auxiliary outputs 30 - 39
Bank 4 = auxiliary outputs 40 - 49
Bank 5 = auxiliary outputs 50 - 59
Bank 6 = auxiliary outputs 60 - 69
Bank 7 = auxiliary outputs 70 - 79
Bank 8 = auxiliary outputs 80 - 89
Bank 9 = auxiliary outputs 90 - 99

** NOTE: Auxiliary Output 00, of Bank 0, does not exist. Program this auxiliary output with
"2" status (will not be changed.) No error diagnostic occurs if this output is programmed with
anything besides a not-changed condition.

2100122011 = auxiliary output status as defined by:

0 = Auxiliary output will be set to an Off condition
1 = Auxiliary output will be set to an On condition
2 = Auxiliary output will not be changed

The APE command sets the state of any programmed bank, or group, of ten auxiliary outputs.
The desired bank of auxiliary outputs to be set is first selected, indicated by the single display
digit. The ten-digit entries set the status of each individual auxiliary output in the bank. Stepping
to the next block takes place immediately after the APE command is read. The standard CLM has
auxiliary output numbers 1-16. The auxiliary outputs number 17 through 99 are flags (bit
memory).

WARNING: The manipulation of aux. outputs 89 through 99 can have unexpected results. Refer
to Table 5.1 for more information.

NOTE: The standard CLM-01.3-M has a maximum of 16 auxiliary outputs that are physically
accessible to the user. The CLM-01.3-M-E has expanded auxiliary output capability of 48 outputs.
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Example:

The auxiliary outputs in Bank 1 which consists of auxiliary outputs 10-19, will be programmed to
the states designated in the data field "2100122011" respectively.

E 044 APE
1 2100122011

Bank 1 Selected

Prog. State = 2 1 0 0 1 2 2 0 1 1

I R ) Y I IV
Aux.Output#é= 10 11 12 13 14 15 16 17 18 19

Aux. Outputs 12, 13 and 17 are programmed for an "OFF" state.

Aux. Outputs 11, 14, 18, and 19 are programmed for an "ON" state.
Aux. Outputs 10, 15 and 16 are programmed with a not changed condition.

ATS Output Monitor

E 005 ATS
051

05 - Auxiliary Output Number

1 - Auxiliary Output Status
0 = output status Off
1 = output status On

The ATS command scans the status of the programmed auxiliary output. Stepping to the next
program block does not take place until the desired status is present at the programmed auxiliary
output.

All auxiliary outputs can be monitored and used in the execution of an ATS command. Auxiliary
outputs 81 through 99 function differently from other auxiliary outputs. See Table 5.1 for more
information.
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Example:

The "In Position" output, programmed in Position Tol. A2, (parameter 47 for Axis 2) is auxiliary
number 16. Auxiliary output 16 is Off while Axis 2 is in motion, until the axis is considered "In
Position"; at this point the output turns on.

000 JMP 500 ; Jump to block 500
500 POI 2 +00100.00 39.5; Incremental position command, Axis 2,
+100.00 IU at 39.5% of max. velocity

501 ATS 16 1 ; Check and wait in this block until the status of auxiliary
output 16 is On. (Axis 2 has reached position).
502 JMP 000 ; Jump to Block 000.

BAC Branch With Count

E 006 BAC
150 +0000 00500

150 - Target Block (000-999)

+0000 - Offset Count Value

00500 - Preset Count

Each time this block is executed, the Actual Count increments by one. Program branching to the
Target Block occurs until the Actual Count equals the Preset Count. The Actual Count is then set

to zero and stepping to the next program block number occurs. See Counter Display screen
example.
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Information about the Offset Value:

+1234 - Add Offset Number to the Actual Number
-1234 - Subtract Offset Number from Actual Number
00000 - Delete Actual Number

+0000 - Actual Number unchanged

-0000 - Actual Number unchanged

This is an example of the Counter Display screen for information how to view the Counter Display
screen. (See section 2.3.4)

C 150 Counter
0000056 0000500

Preset Count

Actual Count

Immediately after this block is stored in memory, the Offset Value entered is summed with the
Actual Count to become the new Actual Count. The Offset Value in the BAC program block
display is then set to "+0000." This ensures that the Actual Number is not affected when this
block is put into memory again (for instance, if block store is pressed again). The jump to the
Target Block continues until the programmed Preset Count is reached. After that, the CLM steps
to the next block and the Actual Counter is set to zero. The Actual Count can also be set to zero
by using the program command "CLC".

Example:

Assume the Preset Count desired is normally 100. At this time, the Actual Count is 50.
However, you desire only 20 more pieces, for a total of 70. Program the BAC block as follows:

The Offset Number data field should be programmed with a " +0030".

E 060 BAC
150 +0030 00100
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When you press the block store key, the Actual Count is set to 80 (when viewing the Counter
Display screen). Therefore, the Preset Count is reached after 20 counts, resulting in 70 total
parts. All times after that, the counter starts at 000000, resulting in 100 increments.

The same holds true if a negative number is entered in the Offset Number data field of the BAC
program block. Using the same example as above, if an Offset Number of <-0030> was
entered, the Actual Count starts at 20. Therefore, 80 increments are encountered before the 100
Preset Count is achieved. Thereafter, the Actual Count begins at 000000.

If a negative Offset Number entered is greater than the Actual Count, the Actual Count will be set
to zero. The Actual Count cannot be set to a negative value (set to do less than zero increments).

A typical use for Offset Value is to make up for bad parts. Let's say you had a jam, reached the
end of the roll of material, or for some other reason you have five defective parts. Now, instead
of 100 parts, you need 105 parts to make your production quota. There are two things that can be
done to the program block containing the BAC command. The Preset Count can be changed from
100 to 105 parts, or <-0005> can be entered as an Offset Value to yield five extra parts (by
decrementing the Actual Count by five parts). If the Preset Count is modified, a new Preset Count
may need to be entered for proper quantity of parts per quota.

NOTE: When a power loss or E-Stop condition occurs, the actual count is maintained in RAM by
barttery backup.

BCA Output-Dependent Conditional Jump

E 007 BCA
345 22 0

345 - Target Block (000-999)
22 - Auxiliary Output Number (01-99)
0 - Jump Condition

0 = Jump if auxiliary output is Off
1 = Jump if auxiliary output is On
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The jump to the target block is executed if the programmed auxiliary output meets the preselected
condition (0=Off or 1=0n). If the condition is not met at the programmed output, the program
steps to the next block, instead of branching to the target block.

Example:

000 JMP 500 ; Jump to block 500

500 BCA 600 10 1 ; Jump to block 600 if auxiliary output 10 is on.

501 BCA 700 11 1 ; Jump to block 700 if auxiliary output 11 is on.

502 BCA 800 12 0 ; Jump to block 800 if auxiliary output 12 is off.

503 JMP 500 ; Jump to block 500 and scan outputs 10 through 12 and jump

if any condition occurs.

BCB Binary Input Dependent Conditional Jump

E 008 BCB
100 12 1

100 - Offset
12 - Length of jump

1 - Auxiliary Input Bank Selection
(Can be 1, 2, or 3. This determines the location of the Binary inputs)

The BCB command executes a jump which has been defined by means of the Binary Inputs at the
auxiliary inputs 1 to 8, relative to input bank selection.

The target block is calculated as follows:

Target Block = Offset + (Binary Input Value x Length of Jump)
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The Binary Input Value should be converted to a decimal value to calculate the target block.

The Binary input location can be selected from the following:

Input Bank Selection 1 - use auxiliary inputs 1-4

Auxiliary Inputs 4 3 2 1
Binary

Significance 2"3 272 2" 270
Decimal

Significance 8 4 2 1

Input Bank Selection 2 - use auxiliary inputs 5-8

Auxiliary Inputs 8 7 6 5
Binary

Significance 2"3 27n2 271 270
Decimal

Significance 8 4 2 1

With input bank selection 1 or 2, a total of 15 targets is possible.

Input Bank Selection 3 - use auxiliary inputs 1-8

Auxiliary Inputs

8 7 6 5 4 3 2 1

Binary

Significance 2NT 276 2" 274 273 22 271 270
Decimal

Significance 128 64 32 16 8 4 2 1

With input bank selection 3, a total of 256 targets is possible.
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NOTE: There is no "Invalid Program Command" diagnostic if this command is programmed to
exceed block 999, because the destination block is dependent on the value determined from aux.
inputs (relative to the Binary Input Value selected). However, an "Invalid Block #" diagnostic is
issued when the BCB command is executed and the destination block exceeds program block 999.

BCD BCD-Dependent Conditional Jump

E 009 BCD
100 12

100 - Offset
12 - Length of jump

The BCD command executes a jump which has been defined by means of BCD (Binary Coded
Decimal) inputs at the auxiliary inputs 1 to 8.

The target block is calculated as follows:
Target Block = Offset + (BCD Input Value x Length of Jump)
The BCD Input Value should be converted to a decimal value to calculate the target block.

If a parallel input is not sensed in the BCD format, this will result in "BCD Input Error"
diagnostic.

Auxiliary 8|7|6|5]|4|3]|2]1
Inputs

BCD 80[40|20|10|8 |4 |2 |1
Significance
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Example:

For this example, the offset is 100 and the length of the jump is 12.

Auxiliary 8 7 6 5 4 3 2 1
Inputs

BCD Input 0 1 0 1 0 |0 1 1
Decimal = 40+10+2+1 = 53

Equivalent

Target Block = 100 + (53 x 12) = 736
In the example, a jump to program block 736 takes place.

Any type of program can be stored at the target block. A total of 100 target blocks is possible
using the BCD command.

NOTE: There is no "Invalid Program Command" diagnostic if this command is programmed to
exceed block 999, because the destination block is dependent on the value determined from
auxiliary inputs (relative to the BCD value selected). However, an "Invalid Block #" diagnostic is
issued when the BCD command is executed and the destination block exceeds program block 999.

BCE Input Dependent Conditional Jump

E 010 BCE
234 01 O

234 - Target Block
01 - Auxiliary Input Number (1-16)
0 - Jump Condition:

0 = Jump if auxiliary input is OFF/low
1 = jump if auxiliary input is ON/high
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A conditional jump to the target block will be executed if the auxiliary input meets the preselected
condition (0 or 1). If the condition is not met at the programmed input, the program steps to the
next block.

One use of this command is to allow selecting programs to run different parts, using a switch on
the control panel. In the following example, the main program runs, then branches and executes a
specific program indicated by the first input that is on (high). The last block of the specific
program can jump back to the first block of the main program (block 000) and scan for another
auxiliary input to turn on (high).

Example:

000 NOP ; No Operation

001 BCE 010 01 1 ; Branch to block 10 if auxiliary input 1 is on.

002 BCE 020 02 1 ; Branch to block 20 if auxiliary input 2 is on.

003 BCE 030 03 1 ; Branch to block 30 if auxiliary input 3 is on.

004 BCE 040 04 1 ; Branch to block 40 if auxiliary input 4 is on.

005 JMP 000 ; Jump to block 000 and scan aux. inputs 1 through 4.

BIO Branch Input/Output Compare

E 011 BIO
321 4 1111222222

321 - Target Block Number
4 - Auxiliary output bank number 0-9 (group of 10 aux. outputs)

Bank 0 = auxiliary outputs 01 - 09 **
Bank 1 = auxiliary outputs 10 - 19
Bank 2 = auxiliary outputs 20 - 29
Bank 3 = auxiliary outputs 30 - 39
Bank 4 = auxiliary outputs 40 - 49
Bank 5 = auxiliary outputs 50 - 59
Bank 6 = auxiliary outputs 60 - 69
Bank 7 = auxiliary outputs 70 - 79
Bank 8 = auxiliary outputs 80 - 89
Bank 9 = auxiliary outputs 90 - 99
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1111222222 - Auxiliary input/output states for comparison. States are defined below:

0 = Auxiliary output will be set to an Off condition
1 = Auxiliary output will be set to an On condition
2 = Auxiliary output will not be change

** NOTE: Auxiliary Output 00, of Bank 0, does not exist. Program this auxiliary output with "2"
status (will not be changed.) No error occurs if this output is programmed with anything besides a
not changed condition.

This command is used to check the auxiliary inputs identified with "1" for the level input "1" if the
auxiliary outputs of the same number have been set to "1". The jump to the target block takes

place when the condition is met.

The inputs in the BIO data marked with "0" or "2" will not be checked. The only com-parison
that will cause a jump is if each respective BIO data = "1", output = "1" and input = "1".

Example:

E 801 BIO
040 11111000000

Inputs and outputs from 10 to 13 will be compared

BIO Dat 10="1" 11="1 12="1" 13="0" 14="0"
Outputs 10="1" 11="1 12="1" 13="0" 14="1"
Inputs 10="1" 11="1" 12="0" 13="1" 14="1"
Condition met met not met not check |not check

Since the condition is not being met at one point (input 12), the jump will not be executed.
Instead, the program steps to the next program block.

WARNING: The manipulation of aux. outputs 89 through 99 can have unexpected results. Refer
to Table 5.1 for more information.
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BMB Branch on Multiple Binary Outputs

E 012 BMB
12345678

123 Block Offset

45

Length of Jump

67

Starting Output Number (01-99)

8 Number of Consecutive Outputs Being Used

This command causes a jump to occur, which is determined by means of the output defined in the

command. The target block is calculated as follows:

Target Block = Block offset + ( output value x length of jump )

Example:

E 012 BMB

10002058

Outputs 12 |11 |10 |09 | 08 | O7 | 06 | O5
Significance 128 64 |32 |16 |08 | 04 | 02 | O1
Output value 0 0 1 1 O |0 1 1

Output value (Decimal) = 32 + 16 +2 + 1 = 51

The target block is calculated as follows:
Block offset + ( output value x length of jump )
100 + (51 x02)

Target block = 202
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In this example, a jump to program block 202 takes place.

NOTE: The standard CLM-01.3-M has a maximum of 16 auxiliary outputs that are physically
accessible to the user. The CLM-01.3-M-E has expanded auxiliary output capability of 48 outputs.

BPA Branch on Parallel Outputs

E 013 BPA
234 51111000022

234 - Target Block
5 - Auxiliary output bank number (0-9) (group of 10 aux. outputs)

Bank 0 = auxiliary outputs 01 - 09 **
Bank 1 = auxiliary outputs 10 - 19
Bank 2 = auxiliary outputs 20 - 29
Bank 3 = auxiliary outputs 30 - 39
Bank 4 = auxiliary outputs 40 - 49
Bank 5 = auxiliary outputs 50 - 59
Bank 6 = auxiliary outputs 60 - 69
Bank 7 = auxiliary outputs 70 - 79
Bank 8 = auxiliary outputs 80 - 89
Bank 9 = auxiliary outputs 90 - 99

1111000022 - Output State (for each of the 10) as listed below:

0 = the output will be checked for condition Off
1 = the output will be checked for condition On
2 = the output will not be checked

** NOTE: Auxiliary Output 00, of Bank 0, does not exist. Program this auxiliary output with "2"
status (will not be changed.) No error occurs if this output is programmed with anything besides a
not changed condition.

This command can be used to check if a condition is being met at 10 auxiliary outputs of the
CLM. The condition can be specified separately for each of the 10 outputs.
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The jump to the target block takes place only if all 10 aux. outputs meet their programmed
condition. If not, stepping to the next block takes place.

WARNING: The manipulation of aux. outputs 89 through 99 can have unexpected results. Refer
to Table 5.1 for more information.

One use of this command is to select different programs to run, according to the condition of 10
auxiliary outputs. In the following example, the main program runs a loop, until an auxiliary
output condition causes a branch or jump to the target block. The branch or jump to the target
block will execute a specific program. The last block of the specific program can jump back to the
first block of the main program (block 000) and scan for another auxiliary output condition to
occur.

Example:

000 JMP 500 ; Jump to program block 500

500 BPA 600 1 1002222222 ; Jump to program block 600 if aux. output 10 is on (high)
and 11 and 12 are off (low).

501 BPA 700 1 0102222222 ; Jump to program block 700 is auxiliary output 11 is on
(high) and 10 and 12 are off (low).

502 BPA 800 1 0012222222 ; Jump to program block 800 if auxiliary output 12 is on and
10 and 11 are off.

503 JMP 500 ; Jump to block 500

REV. B, 9/92 PROGRAMMING 5-25



IA 74786
CLM-01.3-M INDRAIAL

BPE Branch on Parallel Inputs

E 014 BPE
345 6 1111000022

345 - Target Block
1 - Auxiliary input bank number (0-8) (group of 10 aux. input)

Bank 0 = auxiliary inputs 01 - 09
Bank 1 = auxiliary inputs 10 - 19
Bank 2 = auxiliary inputs 20 - 29
Bank 3 = auxiliary inputs 30 - 39
Bank 4 = auxiliary inputs 40 - 49
Bank 5 = auxiliary inputs 50 - 59
Bank 6 = auxiliary inputs 60 - 69
Bank 7 = auxiliary inputs 70 - 79
Bank 8 = auxiliary input 80

1111000022 - Input State (for each of the 10) as listed below:

0 = the input will be checked for condition Off.
1 = the input will be checked for condition On.
2 = the input will not be checked.

This command represents an expansion of the command "BCE". It can be used to check
simultaneously if a condition is being met at 10 CLM inputs. The condition can be specified
separately for each input. The jump to the target block takes place only if all 10 inputs meet the
programmed condition.

NOTE: If bank number 8 is used, then only auxiliary input 80 can be checked. The maximum
number of auxiliary inputs available is 80; only the CLM-01.3-M-E makes these inputs accessible
fo the user.

One use of this command is to select different programs to operate by the conditions of 10
auxiliary inputs. In the following example, the main program runs a loop, until an auxiliary input
condition causes a branch or jump to the target block. The branch or jump to the target block will
execute a specific program. The last block of the specific program can jump back to the first
block of the main program (block 000) and scan for another auxiliary input condition to occur.
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Example:

000 JMP 500
500 BPE 600 1 1002222222

501 BPE 700 1 0102222222
502 BPE 800 1 0012222222

503 JMP 500

; Jump to program block 500

; Jump to program block 600 if auxiliary input 10 is on (high)
and 11 and 12 are off (low).

; Jump to program block 700 if auxiliary input 11 is on (high)
and 10 and 12 are off (low).

; Jump to program block 800 if auxiliary input 12 is on (high)
and 10 and 11 are off (low).

; Jump to block 500

BPT Branch If Position Has Been Reached

E 015 BPT
456 2 +123456.78

456 - Target Block

2 - Axis Number (1 or 2)

+123456.78 - Absolute Position (2 or 3 decimal places, as set in P82)

This command can be used to check absolute position of the specified axis number. If the axis is
in this position (+/- position tolerance, (P07,P57)), the jump to the target block will take place. If
the axis is not in this position then stepping to the next block takes place.

NOTE: BPT functions only after the axis has been homed. Prior to homing, the block is scanned

but is not executed.

CLA Clear Absolute Encoder Value (Axis 2 Only)

E 016 CLA
2

2 - Axis 2 Only

REV. B, 9/92

PROGRAMMING 5-27



IA 74786
CLM-01.3-M INDRAIAL

The CLA command is used to set the axis 2 position to zero and allow the absolute position
commands to operate. When the CLA command is encountered in the user's program the position
display is set to zero and the "Home Established" output in the Homing Setup I/O, parameter 50,
is turned on. If the Homing Offset distance is programmed in parameter 49, that distance is
inserted as the position. To use this command, it must be programmed for use with an incremental
encoder. Otherwise, the message "illegal command" will appear when the command CLA is
called up.

CLC Clear Counter

E 017 CLC
123

123 - Counter Block Number (000-999)
Use this command to clear (set to zero) the actual value of the counter at the indicated block

number. If the counter block number does not contain one of the counter commands BAC, COU,
or STZ, then this block is only scanned.

CON Continuous Operation (Axis 2 Only)

E 018 CON
2 1 +345

2 - Axis 2 Only

1 - Continuous Operation (0=off, 1=o0n)

+/-345 - Continuous Velocity as percentage of Vel. Axis 2, parameter 42. (1 decimal place)

+/- direction (relative to Direction of Operation Parameter 46, Axis 2)

The CON command is used for continuous operation of the axis 2 motor. When the CON
command is encountered and turned on, in the CLM, the axis 2 motor will rotate in the direction
specified. The CON command will continue to rotate until another CON command is given to

turn it off. Also, if an error occurs, the CON command will turn off. The continuous velocity is
programmed as a percentage of the Velocity Axis 2, parameter 42.
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The plus and minus sign before the velocity determines the direction of axis 2 motor's rotation.
Stepping to the next block takes place immediately after the block is read.

WARNING: The CON command is for axis 2 positioning only. If the CON command is
programmed for axis 1, unexpected positioning may occur resulting in personal injury or damage
fo the machine.

WARNING: Subsequent commands relating to the axis 2 programmed here may be affected by the
continuous operation. If the axis has limited travel (ie. ballscrew), safeguards should be taken to
assure the axis will be stopped before travel limit is exceeded.

NOTE: Axis 2 position commands should not be used while continuous operation is on.

Example:

If auxiliary input 10 is turned on, axis 2 will move in the positive direction at 25 % of the
Velocity, Axis 2 parameter. If auxiliary input 10 is turned off, axis 2 will stop. If auxiliary input

11 is turned on, axis 2 will move in the negative direction at 25 % of Velocity, Axis 2 parameter.
If auxiliary input 11 is turned off, axis 2 will stop.

000 BCE 010 10 1 ; If auxiliary input 10 is on, the program at block 10 is
selected.

001 BCE 020 11 1 ; If auxiliary input 11 is on, the program at block 20 is
selected.

002 JMP 000 ; Jump to program block 000 and scan auxiliary inputs 10 and
11.

010 CON 2 1 +250 ; Axis 2 continuous positioning in the positive direction at 25
% of the Velocity Axis 2 (P42).

011 AKN 10 O ; Acknowledge auxiliary input 10 is off (low).

012 CON 2 0 +000 ; Axis 2 will stop positioning.

013 JMP 000 ; Jump to program block 000.

020 CON 2 1 -250 ; Axis 2 continuous positioning in the negative direction at 25 % of
the Velocity Axis 2 (P42).

021 AKN 11 O ; Acknowledge auxiliary input 11 is off (low).

022 CON 2 0 -000 ; Axis 2 will stop positioning.

023 JMP 000 ; Jump to program block 000.

REV. B, 9/92 PROGRAMMING 5-29



IA 74786
CLM-01.3-M INDRAIAL

COU Counter

E 019 COU
+12345 12 123456

+12345 - Offset count value

12 - Auxiliary output number

123456 - Preset count

When the COU command is read in the user program, the actual count on the Counter display is
incremented by 1. When the preset count is reached, the auxiliary output programmed in this
command is turned on. The actual count is subsequently cleared. The actual count can be also set
to zero by using the CLC command.

Example:

The Counter Display screen, shown below, has the counter (COU command) programmed at block
014. The preset count is 500 and the actual count is 56.

C 014 Counter
0000056 0000500

|
L Preset Counter Value

Actual Count

When the COU command is read in program block 014, the actual count will increment to 57.
For a description and example of using the offset count value, refer to the BAC command.

NOTE: If a power loss or E-Stop condition occurs, the actual count is maintained in RAM by
battery backup.
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EOS End Of Synchronization (Axis 1 Only)

E 020 EOS

The flying cutoff program must always end with the EOS command. The EOS command is used
to tell the flying cutoff device that the processing cycle (sawing or shear) has been completed. The
EOS command tells the flying cutoff device that synchronization has ended and the next
LMD,LML, or LMR will return the flying cutoff device to the home position. If the EOS
command is not programmed and the CLM program encounters an LMD, LML, or LMR
command, the "EOS Command Missing" error will occur. Refer to section 5.9, Typical Flying
Cutoff Program.

FAK Correction Factor For The MW Feed Constant (Axis 1 Only)

E 021 FAK
1 1.99999

1-Axis 1
1.99999 - Correction Factor, 0.00000 to 1.99999

The FAK command applies a multiplication factor to the measuring wheel feed constant.
Adjusting the correction factor in the FAK command provides better part length accuracy. When
the FAK command is used, parameter 38 (Measuring Wheel Feed Constant) does not have to be
changed to compensate for the inaccuracy of part lengths.

When the correction factor is less than 1.00000, the part length being processed will be adjusted
longer.

When the correction factor is greater than 1.00000, the part length being processed will be
adjusted shorter.

At the start of the automatic operating mode the correction factor is 1.00000 until it is changed by
the FAK command in the CLM program. The correction factor will remain in effect until a new

correction factor is entered and read with the FAK command, in the user program.

A new correction factor has no effect on the part length currently being processed.
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FUN Functions (Axis 1 Only)

E 021 FUN
012

0 - Time Measurement 1
0 = Store time and turn off time measurement 1
1 = Clear and turn on time measurement 1
2 = Time Measurement 1 is not used

1 - Time Measurement 2
0 = Store time and turn off time measurement 2
1 = Clear and turn on time measurement 2
2 = Time Measurement 2 is not used

2 - Length Measurement
0 = Clear and store temporarily
1 = Clear length measurement and restart
2 = Length Measurement is not used

The FUN command allows for two time-measurement functions and one length function, for axis 1
only. When the FUN command is used in the program to turn any or all of the functions on,
another FUN command must be used to turn any or all of the functions off. When a 2 is stored in
any of these digits, that function is not used.

Time Measurement 1

When the time measurement 1 is turned on, the time is measured in milliseconds, until the next
FUN command turns the time measurement 1 off. When the FUN command turns the time
measurement 1 off, the time is stored and can be requested by status 80. The time measured will
remain stored, until the next cycle of turning the time measurement on and off occurs.

Time Measurement 2

When the time measurement 2 is turned on, the time is measured in milliseconds, until the next
FUN command turns the time measurement 2 off. When the FUN command turns the time
measurement 2 off, the time is stored and can be requested by status 81. The time measured will
remain stored, until the next cycle of turning the time measurement 2 on and off occurs.
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Length Measurement

When the length measurement is turned on, the length is measured in input units, until the next
FUN command turns the length measurement off. When the FUN command turns the length
measurement off, the length is stored and can be requested by status 31. The length measured will
remain stored, until the next cycle of turning the length measurement on and off occurs.

NOTE: The length measurement function must be enabled when using the index length or length

correction in Parameter 21, Length Correction. Refer also to Typical Flying Cutoff Program in
section 5.9.

HOM Homing (Axis 2 Only)

E 023 HOM
2

2 - Axis 2

The HOM command is used for axis 2 only and uses parameters 48 through 52. Stepping to the
next program block takes place immediately after the block has been read in. The next program
block after the HOM command should be a ATS command. The "Home Established" output
should be stored in the ATS command's auxiliary output number.

The "Home Established" output is specified in the Homing Setup I/O A2, parameter 50. The ATS
command will monitor the "Home Established" output and prevent stepping to the next block until
the homing sequence is finished. An error will be issued if the program sequence encounters an
absolute position command (POA, PSA) before the homing sequence is completed.

If the homing offset parameter (P49) is programmed, the homing offset distance is inserted as the
new position after the homing sequence. Refer to chapters 4, Homing Setup Parameter 48 for
more information about the homing sequence.

If the HOM command is used and axis 2 is using an absolute value encoder, an error message will
appear.

WARNING: The HOM command is for axis 2 positioning only. If the HOM command is
programmed for axis 1, unexpected positioning may occur resulting in personal injury or damage
fo the machine.
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Example:

The Homing Setup I/0O A2, parameter 50 has auxiliary output #3 as the "Home Established"
output. This program will continuously perform position moves between +0 and + 10 input units.
After each move, a one-second dwell occurs.

000 JMP 500 ; Jump to program block 500

500 HOM 2 ; Home axis 2

501 ATS 03 1 ; Acknowledge "Home Established"

502 JMP 510 ; Jump to program block 510

510 PSA 2 +000010.00 250 ; Position axis 2 to +10 inches at 25% of max. velocity
511 WAI 01.00 : Dwell for 1 second

512 JMP 515 ; Jump to program block 515

515 PSA 2 +000000.00 250 ; Position axis 2 to +0 inches at 25% of max. velocity
516 WAI 01.00 : Dwell for 1 second

517 JMP 510 ; Jump to program block 510

JMP Unconditional Jump

E 024 JMP
123

123 - Target Block (000-999)

When this command is encountered, the user program will immediately jump to the specified
target block. The JMP command can also be used in Task 2 and/or Task 3, but the JMP command
should not be used for jumping from one task to another. The JMP should only be used to jump
within the specified program blocks of Task 2 and/or Task 3.

NOTE: When using Task 2 and 3, the program blocks used for each task must remain separate
Jfrom each other.
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JSR Jump to Subroutine

E 025 JSR
567

567 - Target block (starting block of the subroutine)

The JSR command allows for an unconditional jump to a subroutine. When the JSR command is
read in the program, the program will jump to a subroutine at the specified target block. The
subroutine program must end with an RTS command (Return From Subroutine). When the RTS
command is encountered, the program returns to the program block immediately following the
block containing the JSR command, and the program continues. If an RTS command is not
programmed at the end of a subroutine, the program blocks following the end of the subroutine
will be executed. This can result in unexpected axis movement, "Invalid Program Command"
diagnostic, etc.

A maximum of 127 nested subroutines is allowed.

LMD Part Length Via The IDS Board (Axis 1 Only)

E 026 LMD

The LMD command allows the part length to be entered on the Indramat IDS board. The IDS
board has six decade switches, used by the operator to set part length. The part length entered
contains two or three decimal places, depending on the setting of Parameter 82.

The IDS board transmits the part length via RS-232 serial communications to connector X6 on the
CLM. Once the part length entered has passed the measuring wheel, the carriage (axis 1) will
synchronize. After the carriage synchronizes, the CLM program moves to the next program
block.

The Serial Interface parameter 80 is used to enable the IDS option. If the IDS board is not
enabled, this program block is scanned, but no positioning takes place.

NOTES: If a cut width is programmed in parameter P16, then the cut width distance is taken into
consideration when this part length is processed.
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After a part has been processed and EOS command has been reached in the CLM program, the
next LMD command will tell the carriage (axis 1) to return to home position.

There is only a single memory location, and only one position value can be stored at one time.

When using the LMD command for axis 1, the POM or PSM commands must not be used for axis
2.

LML Part Length (Axis 1 Only)

E 027 LML
000100.00

000100.00 - Part Length, in input units

The LML command allows the operator to enter the part length via the CLM keypad. The part
length entered contains two or three decimal places, depending on the setting of Parameter 82.

When the length of material passing the measuring wheel equals the part length entered, the
carriage (axis 1) will synchronize. Once the carriage synchronizes, the program moves to the next
program block.

NOTES: If a cut width is programmed in parameter P16, then the cut width distance is taken into
consideration when this part length is processed.

After a part has been processed and an EOS command has been reached in the CLM program, the
next LML command will tell the carriage (axis 1) to return to the home position.
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LMR Part Length with Registration (Axis 1 Only)

E 028 LMR
00010.00 0004.00

00010.00 - Bypass Length, in input units
0004.00 - Offset Length, in input units

The LMR command allows the operator to enter the offset and bypass lengths for parts being
processed by a registration mark. The part lengths are determined by the registration marks on the
material. The bypass and offset lengths entered contain two or three decimal places, depending on
the setting of Parameter 82.

The offset length is the distance from the registration device (sensor) to the cutting device (shear,
saw, etc.). The offset length must be larger than the acceleration distance. If necessary, the offset
length can be adjusted to locate the cut in the middle of the registration mark. (Refer to Fig. 5.1)

Acceleration Vmax (P02) * Vmax (P02)
Distance =

2 * Acceleration (P04) * Position Gain (P0S)

LMR COMMAND

BYPASS LENGTH

NOTE: THE OFFSET DISTANCE IS THE DISTANCE FROM THE REGISTRATION MARK TO
THE SHEAR OR SAW. IF THE CUSTOMER WOULD PREFER TO CUT IN THE
MIDDLE OF THE MARK; THE OFFSET DISTANCE CAN BE INCREASED.

Figure 5.1 LMR Command, Offset and Bypass Distances
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If the registration mark is detected when the carriage (axis 1) returns to home position, the offset
length must be greater than four times the acceleration distance. It is recommended that the
registration device be mounted to the carriage (axis 1).

The bypass length is used to blank out the registration marks on the material that are not supposed
to be registered. If the part being processed does not have multiple registration marks, the bypass
length can be zero.

Once the bypass length has passed under the measuring wheel, then the next registration mark is
anticipated. When the next registration mark is detected and the offset distance has passed, the
carriage (axis 1) will synchronize. After the carriage synchronizes, the CLM program moves to
the next program block.

NOTE: After a part has been processed and an EOS command has been reached in the CLM
program, the next LMR command will tell the carriage (axis 1) to return to the home position.

MLT Material Length Test (Axis 1 Only)

E 029 MLT
05 000100.00

05 - Auxiliary Output Number

000100.00 - Material Length Test Position

The MLT command is used to check the length of the processed part. For this command to work
properly, the MLT must be programmed in the CLM user's program or the manual cut vector and

the length measurement function in the FUN command must be enabled.

When the processed part is less than the material length test position, the auxiliary output specified
in this command will turn on.

When the processed part is equal to or greater than the material length test position, the auxiliary
output specified in this command will turn off.
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The material length test position entered contains two or three decimal places, depending on the
setting of Parameter 82.

NOTE: The MLT command is currently under development. Consult Indramat Application
Engineering.

NOP No Operation

E 030 NOP

The NOP command is used to describe a "no-operation" program block. During processing in the
automatic mode, this blank block is scanned only; processing then continues with the next program
block.

NOP's are used to reserve program block space for future program change and expansion. They
can also be used in the program wherever it might be necessary or advantageous to add commands
"on the fly" during production.

NOP's may also be used to provide a 2ms delay. Note that the WAI command offers a 10 ms
delay period.

POA Absolute Feed (Axis 2 Only)

E 031 POA
2 +123456.78 999

2 - Axis 2 only

+/-123456.78 - Plus or minus absolute target position, in input units. (2 or 3 decimal places,
depending on parameter 82)

999 - Feed rate in percentage (0.1-99.9) of the Velocity Axis 2, parameter 42.

NOTE: Axis 2 must be homed (HOM 2 or CLA 2) prior to execution of this command. Otherwise,
an "Axis 2 Not Homed" error will occur.
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The POA command is used to perform an absolute feed (position) for axis 2. When the POA
command is read in the CLM program, the absolute target position is stored in the position buffer
and stepping to the next block takes place immediately. Since this POA command does not wait
for axis 2 to be in position, the command(s) following the POA command will be executed. This
allows other functions to be executed while the axis is moving toward the target position.

If multiple POA commands are executed in a sequence, the target position will be the last POA
issued.

The ATS command can be used to prevent the CLM program from executing any more program
blocks until axis 2 is in position. The auxiliary output used in the ATS command is the same

output specified as the Position Tolerance Axis 2 output in parameter 47

NOTE: Stepping to the next program block takes place immediately after the POA command has
been read in the CLM program.

Example:

Auxiliary output #16 is used in the Position Tolerance Axis 2, parameter 47.

500 POA 2 +000010.00 999 ; Axis 2 will absolute feed + 10 inches at 99.9% of
Velocity A2.

501 VCC 2 000005.00 500 ; Axis 2 position equals +5 inches change velocity to 50%

503 ATS 16 1 ; Wait in this block until Axis 2 is in position

(Auxiliary output #16 is on)

The ATS command on auxiliary output #16 will prevent the execution of the CLM program until
axis 2 is in position.
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POl Incremental Feed (Axis 2 Only)

E 032 POI
2 +123456.78 999

2 - Axis 2 only

+/-123456.78 - Plus or minus incremental target position, in input units.
(2 or 3 decimal places, depending on the setting in parameter 82)

999 - Feed rate in percentage (0.1-99.9) of the Velocity Axis 2, parameter 42.

The POI command is used to perform an incremental feed (position) for axis 2. When the POI
command is read in the CLM program, the incremental target position is stored in the position
buffer and stepping to the next block takes place immediately. Since this POI command does not
wait for axis 2 to be in position, the command(s) following the POI command will be executed.
This allows other functions to be executed while the axis is moving toward the target position.

If multiple POI commands are executed in a sequence, the resulting position will be the addition of
all incremental feeds. The ATS command can be used to prevent the CLM program from
executing any more program blocks until axis 2 is in position. The auxiliary output used in the
ATS command is the same output specified as the Position Tolerance Axis 2 output in parameter
47.

NOTE: Stepping to the next program block takes place immediately after the POI command has
been read in the CLM program.

Example:

The auxiliary output #16 is used in the Position Tolerance Axis 2, parameter 47.

500 POI 2 +000010.00 999 ; Axis 2 will incremental feed + 10 inches at 99.9% of
Velocity A2.

501 VCC 2 000005.00 500 ; Axis 2 position equals +5 inches change velocity to 50%

503 ATS 16 1 ; Wait in this block until Axis 2 is in position

(Auxiliary output #16 is on)

The ATS command on auxiliary output #16 will prevent the execution of the CLM program until
axis 2 is in position.
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POM Position On Memory (Axis 2 Only)

E 033 POM
21

2 - Axis 2 Direction
2 = Axis 2, forward (+) direction
4 = Axis 2, reverse (-) direction

1 - Type Of Positioning
0 = Incremental
1 = Absolute

The POM command is an incremental or absolute positioning command. The programmed feed
length and speed are stored in a single memory location, either by use of the optional IDS board,
or by multiplexing a set of inputs (See program command SO1, Scanning of Inputs and Modifying
a Length).

Use parameter 80 to enable the IDS board. If the IDS board is not enabled, this program block is
scanned but no positioning takes place.

If Axis 2 absolute positioning is selected, the axis 2 must be homed before POM is read in the
program.

The feed length entered contains two or three decimal places, depending on the setting of
Parameter 82.

NOTES: Stepping to the next program block takes place immediately after the POM command has
been read in the CLM program.

When using the POM command for axis 2, do not use the LMD command for axis 1.
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PSA Absolute Feed (With In-Position Signal) (Axis 2 only)

E 034 PSA
2 +123456.78 999

2 - Axis 2 only

+/-123456.78 - Plus or minus absolute target position, in input units. (2 or 3 decimal
places, depending on the setting in parameter 82)

999 - Feed rate in percentage (0.1-99.9) of the Velocity Axis 2, parameter 42.

NOTE: Axis 2 must be homed (HOM 2 or CLA 2) prior to execution of this command. Otherwise,
an "Axis 2 Not Homed" error will occur.

The PSA command is used to perform an absolute feed (position) for axis 2. When the PSA
command is read in the CLM program, the absolute target position is stored in the position buffer
and stepping to the next block takes place only after the positioning has been completed. The
Position Tolerance A2, parameter 47, defines when axis 2 is considered in position.

NOTE: Stepping to the next program block takes place when the feed (positioning) has been
completed.

PSI Incremental Feed (With In-Position Signal) (Axis 2 only)

E 035 PSI
2 +123456.78 999

2 - Axis 2 only

+/-123456.78 - Plus or minus incremental target position, in input units.
(2 or 3 decimal places, depending on the setting in parameter 82).

999 - Feed rate in percentage (0.1-99.9) of the Velocity Axis 2, parameter 42.
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The PSI command is used to perform an incremental feed (position) for axis 2. When the PSI

command is read in the CLM program, the incremental target position is stored in the position
buffer and stepping to the next block takes only after the positioning has been completed. The

Position Tolerance A2, parameter 47, defines when axis 2 is considered in position.

NOTE: Stepping to the next program block takes place when the feed (positioning) has been
completed.

PSM Position On Memory, With In-Position Signal (Axis 2 Only)

E 036 PSM
21

2 - Axis 2 Direction
2 = Axis 2, forward (+) direction
4 = Axis 2, reverse (-) direction

1 - Type Of Positioning
0 = Incremental
1 = Absolute

The PSM command is an incremental or absolute positioning command. The programmed feed
length and speed are stored in a single memory location, either by use of the optional IDS board,
or by multiplexing a set of inputs (See program command SO1 - Scanning of Inputs and Modifying
a Length).

Use parameter 80 to enable the IDS board. If the IDS board is not enabled, this program block is
scanned, but no positioning takes place.

If Axis 2 absolute positioning is selected, the axis 2 must be homed before the PSM command is
read in the program.

The part length entered contains two or three decimal places, depending on the setting of
Parameter 82, Language.

NOTES: Stepping to the next program block takes place when the feed (positioning) has been
completed.

When using the PSM command for axis 2, do not use the LMD command for axis 1.
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PST Position Test

E 037 PST
1 05 +123456.78

1 - Axis number (1 or 2)
05 - Auxiliary output number
+123456.78 - Test position (2 or 3 decimal places, depending on parameter 82 setting).

The PST command is used to check for a position and control a output based on current position
status. At the execution of this block, the designated auxiliary output is turned ON if the actual
position of the axis is less than the test position. If the actual position is equal to or greater than
the test position, the auxiliary output is turned OFF. Stepping to the next block takes place
immediately after the block has been read in CLM program.

NOTE: The axis must be homed (HOM or CLA) prior to execution of this command. If the axis is
not homed, the block is scanned only and no execution takes place.
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Example:

1)

E 037 PST
1 05 +000100.00

Auxiliary +24V
Output #5 ON OFF
oV

Axis Position | |
(Absolute) 0 100

2)

E 037 PST
1 05 -000050.00

Auxiliary +24V
Output #5 ON OFF
oV

AXxis Position | |
(Absolute) -50 0

5-46 PROGRAMMING REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

REF Detect Registration Mark Input (Axis 2 Only)

E 038 REF
2012311

2 - Axis 2 Only

0 - Direction
0= forward
1= reverse

123 - Search speed in % (0.1 - 99.9)
11 - Registration auxiliary input number

The REF command is used to search for a registration (reference) mark for axis 2 only. It is also
used to determine the direction, search speed and registration input number used for registering.

When the REF command is read in the CLM program, axis 2 moves at the specified search speed
until a positive edge occurs on the registration auxiliary input. Stepping to the next block takes
place only after the registration mark has been detected. If the next block is a REP command, the
two blocks are run simultaneously. Refer also to REP command.

When the registration mark is detected, the axis decelerates and travels in reverse to the position at
which detection occurred. If it is not desirable to have the axis back up in this manner, the REF
(or REF/REP) can be followed by a PSI command. Set the PSI feed length to the distance
required to decelerate the axis from the search speed.
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REP Registration Search Limit Branch (Axis 2 Only)

E 039 REP
370 123456

370 - Target block number (000-999)
123456 - Search length (to one or zero decimal places, depending on setting in P82)

The REP command is used to limit the maximum distance traveled while searching for the
registration mark input. It will cancel the registration search in the REF command, and jump to
the target block. REF and REP are run simultaneously; the REP command cannot be run by itself.

At the start of the REF/REP commands, the axis moves at the search speed until either the
registration mark is detected, or the search length has passed.

If the registration mark is detected, the axis decelerates (as described for the REF command) and
the CLM steps to the next program block.

If the registration mark is not detected, the axis decelerates to a stop at the end of the search
length. The actual length traveled will be the search length plus the distance it takes to decelerate
the axis to a stop. A jump is executed to the target program block at the end of the search length,
as the axis starts decelerating.

The target block should be the start of a recovery routine written to restore operation from a
missed mark. It will need to be customized for each application.
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RTS Return from Subroutine

E 040 RTS

The RTS command is used to return from a subroutine which has been called by using the JSR
command. When the RTS command is encountered in a subroutine program, the CLM program
returns from subroutine to the program block that follows the JSR command, and continue
processing.

An "RTS Nesting" error occurs if the CLM program encounters an RTS command without a JSR
command; the JSR command must occur first.

SAC Set Absolute Counter (Axis 2 Only)

E 041 SAC
20 +123456.78

2 - Axis 2 Only

0 - Absolute offset (offset change)
1 = Set absolute position with position error
2 = Set absolute position without position error

+/-123456.78 - Absolute position or offset
The SAC command is used to set or change the value of the absolute position counter. Axis 2

must be homed before this command can be used. The axis 2 travel limits are changed according
the direction of the absolute offset position.
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Example:

Axis 2 travel limits before SAC command:

Minimum Travel -40 inches | | |
Maximum Travel +90 inches -40 0 +90

Axis 2 travel limits after a SAC command with absolute offset of +30 inches:

Minimum Travel -70 inches | { |
Maximum Travel +60 inches -70 0 +60

SO1 Scanning of Inputs and Modifying a Length

E 042 SO1
1110000

Length Entry Mode (1st digit)
0 = Read decade switches (Axis 1 or 2)
1 = Store length and speed (axis 2 only)

Only values up to the Y value are considered; higher values will be set to "0"

1 - Decimal Position (Y value): (2 or 3 decimals, depending on setting in P82)

For 3 decimal places For 2 decimal places
1 =10° 1 =10
2 =10 2 = 10'
3 =10 3=10°
4 =10 4 = 10'
5 =10 5=10
6 = 10 6 = 10°
7 =10° 7 = 10*
8 = 10* 8 =10

10 - Starting Input Number XX, with the BCD value:

XX =10
XX+1 =11
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XX+2 =12
XX+3 =13

000 - Velocity (Axis 2 Only)- to be used after the length has been stored.

The SO1 command is used to read in length information via decade switches or from a
programmable logic controller (PLC).

NOTE: If the IDS decade switches option is selected in parameter 80, the SO1 command will
cause the error message Illlegal Command.

Example:

Aux. input 10 is the least significant digit. Enter 10 for the XX entry. Input 11 is 10+1

(XX +1). Input 13 is the most significant digit (XX +3). The CLM must read in all decimal
places, one after the other. A SO1 command is required for each decimal place. The resulting
information is stored in the same CLM memory where information from IDS decade switches
would be stored. The information is evaluated with either the LMD command (Axis 1 only) or the
POM and PSM commands (Axis 2 only).

Figure 5.2 is an example of an external decade switch group connection (4 decade switches), using
the SO1 command, uses APE command to switch outputs:

AUX. QUTPUTS

;Tv '

N DECADE li 2. DECADE

W B A

-}
-
13 [
A

3. DECADE lﬁi 4 DECADE

CLM-D

14
11

A

UX. INPUTS

Figure 5.2 SO1 Decade Group Connection
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BLOCK# COMMAND COMMAND DATA

900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916

APE
WAI
SO1

WAI
APE
WAI
SO1

WAI
APE
WAI
SO1

WAI
APE
WAI
SO1

WAI
SO1

1 1000222222 = Fourth Decade
00.02

02 10 000

00.02

1 0100222222 = Third Decade
00.02

03 10000

00.02

1 0010222222 = Second Decade
00.02

04 10000

00.02

1 0001222222 = First Decade
00.02

05 10000

00.02

15 10500 = Read in as Length

The fourth decade is read in via output 10, the third via output 11, the second via output 12, and
the first via output 13. In the example, inputs 10 to 13 are programmed as an input. The length is

then read.

NOTE: It is useful to program the SO1 command in Task 3. All numbers which are not read in
(pseudo-nibbles) are assumed to be 0.
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STH Send to Host
E 043 STH
0 000
0 - Type of information to be sent to the host device
0 = Status Code
1 = Counter status of preset and actual number of pieces.
The counter's program block number must be entered in the status/counter code.
000 - Status Code / Counter Information, options as below:
000 = Current Position, Axis 1 & 2
001 = RS Transmission Error # And Text
002 = Current Program Block (Task 1 only)
003 = Current Position, Axis 1 & 2 (Hexadecimal)
004 = Counter Status
005 = Software Version
X06 = Input Status
X07 = Output Status
008 = Current Program Block (Task 1, 2, and 3)
019 = Hardware & Software Version
030 = Current Material Length Information
031 = Last Material Length Processed
032 = Current Operating Information
050 = System Inputs / System Outputs (Hexadecimal)
051 = Auxiliary Inputs Status (1-80) (Hexadecimal)
052 = Auxiliary Outputs Status (1-96) (Hexadecimal)
053 = Error Code And Error Message
054 = Material Length Run Out
055 = Material Velocity
056 = Total Piece Number Counter
080 = Time Measurement 1
081 = Time Measurement 2
XXX = Counter Program Block Number (if first digit is a 1)
In x06 and x07, x = Input/output bank number, 0-9
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The STH command is used to transmit or send information from the CLM to a host device,
connected to the front of the CLM via connector X6. Stepping to the next block takes place
immediately after the block has been read.

The Serial Interface parameters 80 and 81 must be configured properly to communicate with the
host device. Refer to Chapter 7, Serial Interface, for more information on the status codes and

counter information.

NOTE: The STH command cannot be programmed when using the SOT with ScreenManager.

STZ Counter With Predefined Jump

E 044 STZ
+0000010 0000500

40000010 - Offset Count Value
0000500 - Preset Count

The STZ command, like the BAC command, is a counter command that will cause the program to
execute a predefined jump of three blocks back, until the preset count is reached. Each time the
STZ program block is executed, the actual count increments by one. If the actual count equals the
preset count, the actual Count is set to zero and stepping to the next program block number takes
place. If the actual count is less than the preset count, then the backward jump occurs again. This
sequence continues until the preset count is reached.

The offset count value is used to change the actual count. The offset count value is changed by
entering the offset in the STZ command and pressing the store key. Some of the ways the offset
count value can be changed are described below.

+1234567 - Add offset count value to the actual count

-1234567 - Subtract offset count value from actual count

00000000 - Set actual count to zero

+0000000 - Actual count unchanged

or
-0000000 - Actual count unchanged
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For a description of the offset count value, refer to the BAC command. The actual count can be
set to zero by issuing a CLC command in the CLM program.

NOTE: If a power loss or E-Stop condition occurs, the actual count is maintained in RAM by
barttery backup.

VCC Velocity Change (Axis 2 Only)

E 045 VCC
2 123456.78 100

2 - Axis 2 Only

123456.78 - Velocity Change Distance (2 or 3 decimal places, depending on parameter 82)

100 - Speed in percentage (0.1-99.9) of the Velocity Axis 2, parameter 42.

The VCC command is used to change the current velocity rate for axis 2. The VCC command is
used in conjunction with axis 2 position commands POA, POI, and POM. The VCC command
should be programmed after the position commands. Stepping to the next block takes place after

the velocity change distance has been traveled.

NOTE: If the velocity change distance specified is longer than the previous position command, the
CLM will step to the next block after axis 2 reaches position tolerance. See Parameter 47.
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Example:
Axis 2 will move 100 inches in the positive direction. The velocity changes when axis 2 has

reached 50, 75 and 90 inches. For this example to work properly, auxiliary output 16 must be
stored in the axis 2 position tolerance, parameter 47.

000
500
501
502

JMP 500 ;Jump to program block 500

POI 2 +000100.00 999 ;Axis 2 moves to + 100 inches at 99.9 %.

VCC 2 000050.00 250 ;Axis 2 reaches 50 inches, velocity changes to 25.0 %.
VCC 2 000075.00 500 ;Axis 2 reaches 75 inches, velocity changes to 50.0 %.

503 VCC 2 000090.00 100 ;Axis 2 reaches 90 inches, velocity changes to 100 %
504 ATS 16 1 ;Acknowledge axis 2 is in position
505 WAI 01.00 ;Dwell for 1 second.
506 JMP 500 ;Jump back to program block 500 and repeat cycle.
VA
100 %
S0 %
25 % |
10 % | |
-
50 75 9p 100
Figure 5.3 Velocity Change Command
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VEO Velocity Override (Axis 2 Only)

E 045 VEO
2131110

2 - Axis 2 (Only)

1 - Override Input Selection

0 = VEO command is turned off or override as set in Variations, parameter 87. 1
= QOverride via an analog input (AE2)

2 = Opverride via Binary inputs (Auxiliary Inputs #8-16)

3 = Override via Gray Code (Auxiliary Inputs #13-16)

4 = Programmed Override (Requires Velocity Factor entry)

3 - Override Update
0 = Read the Override value every 2 ms.
1-9 = Read the Override value only when VEO command appears in the program.

111 - Velocity Factor to 3 decimal places (.001-.999)
(Requires Override Input Selection = 4)

0 - Override Input Value
0 = Represents a factor to determine the resulting velocity.
1-9 = Represents a limiting factor.

The VEO command is used to override the velocity for axis 2 only. The maximum velocity is
defined in the Velocity Axis 2, parameter 42 and will limit the maximum velocity override. Also,
the axis 2 position command (POA, PSI, CON..etc) can be used to limit the axis 2 maximum
velocity override by changing the percentage of maximum velocity in the command.

The first digit in the VEO command is for the axis number. The axis number must always be two
when using the VEO command.

Override Input Selection
The second digit determines the type of override to be selected. If the second digit is a zero then

the velocity override is disabled. If the velocity override is enabled in the Variations, parameter
87, then the velocity override selected in parameter 87 will be in affect.
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If the second digit is a 1, then the velocity override via an analog input is selected. When an
analog command voltage of zero to ten volts is applied to the AE2 (connector X5, pin 14), with
reference to the 0 V (connector X5, pin 15), axis 2 velocity will be overridden. Refer to Chapter
4, Variations, parameter 87 for more information and how to connect the analog input voltage to
the CLM.

If the second digit is a 2, then the velocity override via binary inputs is selected. Auxiliary inputs
8 through 16 are used to provide a binary input to select the percentage of maximum velocity for
axis 2. Auxiliary input 8 is the least significant digit (2°0) through the most significant digit,
auxiliary input 16 (2°7).

If the second digit is a 3, then the velocity override via gray code inputs is selected. Auxiliary
inputs 13 through 16 are used to provide a gray code input to select the percentage of maximum
velocity for axis 2. Auxiliary input 13 is the least significant digit (2*0) through the most
significant digit, auxiliary input 16 (2°3). Refer to Chapter 4, Variations parameter 87, for an
input table and more information on how the gray code inputs operate.

If the second digit is a 4, then the programmed override is selected. The programmed override
must have some value entered into the velocity factor. When the second digit is a 4 and a velocity
factor is programmed, the velocity override can be scaled or limited to the value programmed in
the velocity factor. The velocity factor scaling or limiting is determined by the override input
value programmed in the VEO command.

Override Update

The third digit specifies when the velocity override will be updated.

When the third digit is a 0, the velocity override will be checked and updated every two
milliseconds. When the third digit is a 1 through 9, the velocity override will be checked and
updated only once or every time the VEO command is encountered in the user program.

Velocity Factor

The fourth through sixth digits specify the velocity factor. The velocity factor is to three decimal
places (.001-.999). The velocity factor is only used when the override input selection is a 4. The

velocity factor can be scaled or limited depending on the override input value programmed in the
VEO command.
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Override Input Value

The seventh digit specifies the override input value. The override input value must be a 4 and a
velocity factor must be programmed in the VEO command.

When the seventh digit is a 0, the override input value will scale the axis 2 velocity. This scaling
will remain in effect until it is changed by another VEO command in the user program.

When the seventh digit is a 1 through 9, the override input value will limit the axis 2 velocity.
This limit is determined by the velocity factor programmed in the VEO command. Position
commands that have a lower velocity than this limit will not be affected. This limit will remain in
effect until it is changed by another VEO command in the user program.

WAI Time Delay

E 046 WAI
00.50

00.50 - Dwell time (00.00-99.99 seconds)

The WAI command is used to set up a dwell time in the CLM program. When the CLM program
encounters a WAI command, the CLM waits in this program block until the specified time has
elapsed, then steps to the next block.
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5.9. Typical Flying Cutoff Program for Axis 1

The following program is an example of a typical flying cutoff operation. It defines the part
length, the minimum cut point, cut cycle, and minimum stroke.

000 - 011 NOP; Program NOPs in these blocks (000 through 011) for future use.

Part Length:

012 LML 000060.00
013 JSR 500

014  STZ +0000000 0000100
015 JMP 000
Sequence:

500 JSR 510

501 JSR 520

502 JSR 530

503 FUN 000

504 FUN 111

505 EOS

506 RTS

Minimum Cut Point:

; Part Length is 60 inches

; Jump to subroutine at block 500
; Part counter is set to 100 parts

; Jump to block 000

; Jump to subroutine at block 510
; Jump to subroutine at block 520
; Jump to subroutine at block 530
; Function command off

; Function command on

; End of synchronization

; Return from subroutine

(Program block 014)

510 PST 1 02 +000010.00 ; Minimum cut point is 10 inches
511 BCA 510 02 1 ; Conditional jump to block 510 if aux. output #2 is on.
512 RTS ; Return from subroutine
(Program block 501)
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Cut Cycle:

520 AEA 11 ; Turn on auxiliary output #1, fire (energize) shear/saw.

521  WAI 00.30 ; Shear time is .3 seconds (300 ms)

522 AEA 10 ; Turn off auxiliary output #1, retract shear/saw.

523 RTS ; Return from subroutine

Minimum Stroke:

(Program block 502)

530 PST 1 03 +000040.00 ; Minimum stroke is 40.00 inches
531 BCA 530031 ; Conditional jump to block 530 if aux. output #3 is on.
532 RTS ; Return from subroutine
(Program Block 503)
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CHAPTER 6. INSTALLATION AND START UP

This chapter covers installation and initial start up procedures for the CLM control system. In
addition to the CLM control module, a system is made up of servo amplifier(s), a power supply
and servomotor(s). The instructions in this chapter primarily describe how to install the CLM
Control Module. Instructions for the other components (TVM or KDV power supply, TDM or
KDS servo amplifiers, etc.) are explained in detail in their respective manuals.

Tools and equipment required:

- small standard-tip screwdriver, 1/8" blade

- wrench for 1/4" machine type bolts (for mounting modules)

- 8 mm and 10 mm nutdrivers

- multi-meter (VOM)

- oscilloscope with memory, or a chart recorder (required only for system tuning).

6.1. Unpacking and Parts Inventory

The CLM system is shipped in reinforced cardboard cartons and is sufficiently packed to withstand
normal shipping activity. Upon receiving equipment, inspect shipping carton for any evidence of
external damage, such as rips, punctures or water marks. If a carton shows any sign of damage,
immediately inspect contents and contact the carrier to make a damage claim if necessary.

Open the cartons and remove the packing material from around the equipment. Remove the
equipment and place on a firm level surface.

6.1.1. CLM Standard Parts
The standard system contains the following items:

- The CLM module
- CLM cable set which contains:
-1 ea IKS 711 (CLM Input cable)
- 1 ea IKS 701 (CLM Output cable)
- 1 ea IKS 731 (Incremental Encoder/Measuring Wheel cable)
- 1 ea IKS 721 (Axis 2 Incremental Encoder cable)

NOTE: IKS 721 is not needed if axis 2 is not used.
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- CLM Electrical Accessory Kit (E-5 CLM):
- 1 ea 15-pin Phoenix connector
- 1 ea 8-pin Phoenix connector
- Wire tie wraps
6.1.2. CLM Optional Equipment
- Remote Keypad - Accessories include:
- 1 ea Remote keypad extension cable (typically 2 meters)
- 2 ea Dual side adhesive foam gaskets for the keypad
-1 ea CLM face plate cover

- IDS Assembly, with Electrical accessory kit:

- 1 ea 5-pin Phoenix connector
- 1ea IKS 742

NOTE: IKS 742 is a serial interface cable. It has an RS-232 connector at one end, and
ferrule connectors at the other.
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6.2. Mounting Cabinet

The CLM and its associated modules are designed for side-by-side mounting, using two screws per
module. They should be installed in a cabinet or enclosure that offers protection from
contaminants, water and oil, etc. Indramat recommends a NEMA 4 or 12 enclosure or equivalent.

(Fig. 6.1).

NOTE: If axis 2 is used, install the axis 2 TDM amplifier between the axis 1 TDM amplifier and
the CLM control.

/.
|n/a/n/n/n]
|/
|n/y/m/a/n}

)

/)8
o 2

TWM / TDM

POWER AMPLFIER C
SUPPLY

-

M

Figure 6.1 CLM System Modules
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6.3. Power Requirements and Connections

The CLM requires +24 Vdc, supplied from the TVM (or KDV), or from an external +24 Vdc
supply. Refer to section 1.4.4 for power specifications for the CLM and its options.

6.4. Cable Routing

For higher operating reliability, and to reduce interference from electrical noise, use shielded
feedback cables and route them away from high voltage power.

Do not route the CLM cables near machines that draw high amperage, such as welding equipment.
They produce strong magnetic fields and can cause interference.

Suppress inductive loads (such as solenoids and motors) that are switched on and off during CLM
operation; use R-C networks for A.C. or diodes for D.C.

Correct grounding is essential for trouble free operation. The ground connection must be made
exactly as described by the branching conditions shown in the wiring diagram.

6.5. Transformer - Heat Dissipation

The incoming 3-phase power must be ground referenced. Use an isolation transformer with a "Y"
secondary if the ground reference cannot be confirmed. Refer to TVM/KDV manual or other
Indramat documentation for additional information.

If a transformer is needed for operation, select a location carefully. Do not install the transformer
in the same cabinet as the CLM modules unless a sufficient method of cooling is applied.

6.6. Hardware Installation

The CLM and its associated modules mount to the back wall of the equipment enclosure. The
module mounting brackets are pre-drilled in two places to accept 1/4-inch machine screws.

Refer to Appendix E for mounting hole dimensions and location of the CLM module, the cut-out
dimensions for the remote keypad, keypad gasket, keypad replacement panel (face plate cover),
and mounting holes and cutout dimensions for the optional IDS

The mounting dimensions and cabinet cutout data for the TVM (KDV) and the TDM (KDS) are
located in each unit's support manual.
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The method for mounting the MAC servomotor is dependent upon the application. Additional
information and a drawing package are available on request from Indramat.

6.7. Electrical Installation

There are many variations of wiring techniques used to connect the CLM to the machine builder's
equipment. The Interconnect Drawings supplied with this manual show an example of the
recommended CLM connections to a typical flying cutoff machine. Appendix A contains

drawings for single axis (axis 1-only) CLM interconnects (Drawing BE-1136); refer to Appendix
B for 2-axis CLM interconnects (Drawing BE-1135).

6.8. CLM Connectors

This section describes the connectors on the CLM module. Refer to Figure 1.4 (Standard Version
CLM) or Figure 1.5 (Expansion Version CLM) in chapter 1 for an illustration of the CLM module
and its connectors.

Connector X1: Axis 1/Measuring Wheel Incremental Encoder Input

Female Db25 connector is located on the top of the CLM.

The typical encoder used is a 5-volt, quadrature type incremental encoder; one for the axis 1 and a
second unit for the measuring wheel. The axis 1 encoder is always mounted on the back of the
motor. The measuring wheel encoder should be installed so that the measuring wheel rides flat on
the material being processed.

Connector X2: Axis 2 Incremental Encoder Input

Female Db25 connector is located on the top of the CLM.

The typical encoder used is the 5-volt, quadrature type. The axis 2 encoder is always mounted on
the back of the motor.

Connector X3: System Inputs/Auxiliary Inputs
Male Db37 connector is located on the top of the CLM.

The CLM system inputs and auxiliary inputs require +24-volts. Refer to chapter 3, Functional
Description of I/O Interconnections, for more information.
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Connector X4: System Outputs/Auxiliary Outputs

Female Db37 connector is located on the top of the CLM.

The CLM system outputs and auxiliary outputs supply +24 volts D.C., 50-milliamps to external
devices. Refer to chapter 3, Functional Description of I/O Interconnections, for more
information.

Connector X5: Command Connector

This 15-pin Phoenix connector is located on the lower front panel of the CLM and is used for
various inputs and outputs, including: +24-volts from the Indramat power supply (TVM, KDV,
etc.), the Bb contacts which are included in the "Drive On" interconnection, and the analog
command outputs to the amplifier's command inputs (TDM, KDS, etc.).

NOTE: To prevent a ground loop condition, connect the shields from the command cable to the

servo amplifier only. Refer to Appendix A (Drawing No. BE 1136) or Appendix B (Drawing No.
BE 1135), sheet 3 for more information.

Connector X6: RS232/422/485 Serial Communication Port (Interface)

Female Db25 connector is located on CLM lower front panel.

It is used for serial communication between the CLM and a host device, such as personal
computer, SOT or IDS option. Refer to chapter 7 for description of multi-functional, two-way
communications port.

Connector X7:

An 8-pin Phoenix connector located above connector X5 on the lower front panel of the CLM.
The CLM-LM uses only pin 1, labeled RF1, which is connected to the servo amplifier's RF input.

Consult the servo amplifier manual for more information about the RF input. Figure 2.3
illustrates the lower front connector panel.
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6.9. Preliminary Startup Procedure

The following sections are intended to provide the user with an example of a CLM start-up. They
provide an example of a single axis application which can be use to verify proper CLM system
operation.

WARNING: The information given in the following sections may not be suitable for your specific
application. To prevent any injury to personnel or damage to the machine, the motor must first be
mechanically disconnected from the actual load of the machine, prior to attempting the preliminary
steps.

6.9.1. Connections
CAUTION: DO NOT apply power until all connections have been made. Refer to Appendix A for
axis 1-only CLM interconnects (Drawing BE 1136) or Appendix B for 2-axis CLM interconnects
(Drawing BE 1135).

1. Install the TVM (or KDV) power supply and the TDM (or KDS) amplifier, according to
their respective support manuals.

2. Make connections to the CLM Command Connectors X5 and X7 (24 Vdc supply, Bb motor
contacts, analog command for each servo amplifier, RF1 output).

3. Make the proper motor connections. Consult the servo amplifier manual and the motor
manual for more information.

4. Connect the axis 1 encoder and measuring wheel encoder cable (IKS 731) to connector X1.
If axis 2 is used, connect the axis 2 encoder cable (IKS 721) to connector X2.

REV. B, 9/92 INSTALLATION AND STARTUP 6-7



IA 74786
CLM-01.3-M INDRAIAL

6.9.2. Inputs

The connections in this example are minimized for simplicity (see Fig. 6.2). Refer to the
interconnect drawings in Appendix A or B for additional details. Connect the incoming side of
each switch to a +24 Vdc source.

1. Connect a 2-position selector switch to provide a +24 Vdc signal to pin 2 (Automatic mode
input). The second position is not wired; it is used for Manual mode (default mode).

2. Connect a key switch to provide +24 Vdc to pin 1 (Parameter mode input).

3. Connect a Normally Closed pushbutton switch to pin 3 (Emergency Stop) of CLM system
input connector X3.

4. Connect a normally open limit switch (mechanical, proximity, or photoelectric) to pin 4 of
connector X3 (Home Limit Switch). The Home Limit Switch will provide the home
position input signal for axis 1.

5. Connect a normally open pushbutton switch to pin 5 (Immediate Stop) of connector X3.
6. Connect the Bb contact of the drive amplifier to pin 6 (Axis #1 Drive Ready) of connector
X3.

CAUTION: Hardware overtravel switches must also be installed in the circuit to the Axis #1
Drive Ready input.

7. Connect a normally open pushbutton switch to pin 9 (Jog Forward) of connector X3.
8. Connect a normally open pushbutton switch to pin 10 (Jog Reverse) of connector X3.
9. Connect a normally open pushbutton switch to pin 11 (Crop Cut) of connector X3.

10.  Connect a normally open pushbutton switch to pin 12 (Cut Inhibit) of connector X3.

11. Connect an external power supply to pins 34 and 35 (0 VDC) and pins 36 and 37 (+24
VDC) of connector X3.
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+24V
e AN CONNECTOR X3
#
O | D 1 PARAMETER MODE SELECT
MANUAL
AUTD
G—Ifc 2 AUTOMATIC MODE SELECT
3 EMERGENCY STQF
Og 2 4 HOME LIMIT SWITCH
1
o o 5 IMMEDIATE STOP
TOM Bb AXIS 1
bl 6 AXIS # AMPLIFIER READY
7 NOT USED
1
S o 8 CLEAR
1
o o 9 JOG FORWARD AXIS 1
1
o o 10 JOG REVERSE AXIS 1
1
S o 11 CROP CUT
1
O © 12 CUT INHIBIT
36 +24VDC
37 +24VDC
34 0OVDC
OVDC —= 35 0OVDC
Figure 6.2 Example System Input Diagram
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6.9.3. Overtravel Limit Switches

Forward and reverse overtravel switches should be installed on applications that have limited
axis travel, such as a slide or a ball-screw driven axis. The switches should be wired to the
Axis #1 Drive Ready input of the CLM. Always reserve distance beyond each limit switch,
sufficient for the axis to decelerate to a complete stop.

6.9.4. Outputs

The output for Amplifier Enable (RF Connector X7, pin 1) must be connected to the RF input
of the servo amplifier. Connector X4, pins 34 and 35 must be connected to 0 VDC of the
external supply. Connector X4, pins 36 and 37 must be connected to +24 VDC of the
external supply. Refer to the interconnect drawings in Appendix A or B.

6.10. Power-up

If all of the steps in section 6.9 have been completed, the system can now be powered up. All
voltages should be checked by a qualified electrician to ensure proper signals and connections.

6.11. Parameter Entry

The parameters given here are the minimum required to operate the CLM for this example. Turn
the key switch to the Parameter Mode to enable parameter entry. Refer to chapter 4 for more
information on parameter entry.

WARNING: The parameters given below are for example only, and may not be suitable for your
specific application. To prevent any injury to personnel or damage to the machine during the
initial power-up, the motor must first be mechanically disconnected from the actual load of the
machine.

CLM-LM Sample Parameters:
P82, Language 20 10 (2 Decimal Places, English Language)
P00, Feed Constant A1 0001.0000 (1.0 inches/rev.)

PO1, Encoder Data A1 Refer to motor encoder nameplate:
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The two most common encoders are:

625 Enter 0006250000

1250 Enter 0012500000

P02, Velocity Axis 1

This parameter depends on the value of the Feed Constant, parameter 00 and Drive
Sensitivity, parameter 03. See example entries following P03.

P03, Drive Sensit. Al
Refer to Amplifier personality module nameplate for E1/E2 rating.

Three examples for PO2 and P03 input:

E1/E2 Sensitivity P03 Entry P02 Entry
1500/10 1500 10.0000025.00 05
2000/10 2000 10000003333 05
3000/10 3000 100000050.00 05

(Accel=.9in/min/mil)
(Decel =.9in/min/mil)

P06, Direction Axis1 0 0 0

If a Drive Runaway Error occurs, this parameter might change.
P07, Position Tol. A1 15 0000.20

(Output 15, pos. tol.=.200 in.)
P08, Homing Setup A1 0 00

Homing by jogging reverse to the home switch is selected.

REV. B, 9/92 INSTALLATION AND STARTUP 6-11



IA 74786
CLM-01.3-M INDRAIAL

P11, Min Travel A1 -000001.00
(Min. Travel=-1 in.)
P12, Max Travel A1 +000050.00
(Max. Travel=+50 in.)
P19, Test Mode A1 1 (Test Mode Selected)
P20, Manual Cut-Vector 520

The Cut Cycle in block 520 will operate, when the Crop Cut Input is pressed in Manual
Mode only. Refer to the Sample Program in section 6.12.

(Material Speed screen = ft/min)

P38, Feed Constant MW 0012.0000

(Refer to Measuring Wheel nameplate)

NOTE: Zeros should be entered in the parameters not listed above.

6-12 INSTALLATION AND STARTUP REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

6.12. Program Entry (Sample Program for System Checkout)
A typical flying cutoff user program, for use in Automatic or Test mode, is presented in section

5.9 of chapter 5, Programming. It defines a part length, minimum cut point, cut cycle, and
minimum stroke, and may be used to check out system operation.

6.13. Axis 1 Jogging In Manual Mode
To verify proper hook-up and control of the motor:
1. Verify that the CLM is ON and no errors exist (HI LED on lower front of CLM is ON).

2. Turn the selector switches for Parameter and Automatic modes to the OFF position; the
CLM defaults to Manual Mode.

3. Press the Jog Forward pushbutton (X3, pin 9). The axis should jog in the forward
direction. If axis 1 jogs in reverse, use Direction, parameter 06 to change direction.

4. Press the Jog Reverse pushbutton (X3, pin 10). The axis should jog in the reverse
direction.

In the sample parameters, the homing routine selected in the Homing Setup, parameter 08
is "homing by jogging reverse" to the home limit switch. When the home limit switch
detects a low-to-high transition, axis 1 will establish that point as home position.

5. Should either the forward or reverse motor movement fail to react, check all cable
connections and verify that the CLM is in Manual mode and the Axis 1 Drive Ready is
enabled.

6. After axis 1 has been homed, press the jog forward pushbutton and hold it until the

maximum travel limit is reached.
7. Press the jog reverse pushbutton and hold it until the axis 1 has reached home position.

NOTE: Axis 1 must be homed and at the home position before switching into Automatic or Test
mode. If axis 1 is not homed, the "Axis 1 Not Homed" error occurs. If axis 1 is not at the home
position, the "Not Home Position" error will occur. Refer to chapter 4, Parameters 08 and 48 for
more information on selecting the proper routine.
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6.14. Test Mode Operation
To run the sample program in Test mode, using the sample parameters, following these steps:
1. Select Test mode by entering a "1" in Test Mode, parameter 19.

2. After homing axis 1 in Manual mode, turn the selector switch to Automatic Mode (X3, pin
2). Even though the Automatic mode input is selected, Test mode will be in effect,
because of the setting of parameter 19.

3a. To simulate the material passing under the measuring wheel, the material speed screen
must be displayed. Press the up arrow until the material speed screen appears.

3b.  Press the plus or minus key to increase or decrease the simulated material speed. Pressing
the plus key a maximum of 32 times will increment the material speed up to the value
stored in the Velocity Axis 1, parameter 02, multiplied by the multiplication factor in the
Special Function A1, parameter 26.

3c. Pressing the CL key when the Material Speed screen is displayed immediately sets the
simulated material speed to zero.

In Test mode, the sample parameters and programs are used to simulate material passing under the
measuring wheel. When the simulated material has passed, the flying cutoff will synchronize with
the material. When synchronization occurs, the minimum cut point, cut cycle and minimum stroke
are each executed, after which the flying cutoff returns to home position.

6.15. Tuning The Flying Cutoff System

When tuning the flying cutoff system, use Test mode to reduce material waste. There are two
steps to tuning a CLM-LM flying cutoff system. First, tune the position gains until the servo
system performs the proper velocity profile. Next, adjust the axis 1 position lag for best accuracy.
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6.15.1. Tuning Position Gains for Optimum Performance

Tuning the position gains (accel and decel) requires an oscilloscope with memory or a chart
recorder. When the flying cutoff is tuned for optimum performance, the motor's velocity profile
at maximum operating speed appear as shown in Figure 6.3.

Figure 6.3 Position Gains Adjusted for Optimum Performance.

To perform the tuning:

1. Attach the oscilloscope probe or chart recorder leads to the Tachometer Sense output
(Iabeled Tsense) of the servo amplifier being tuned. The reference for the probe or leads
should be the zero volts terminal (labeled 0VM), also found on the front of the servo
amplifier. The Tsense output supplies the velocity profile of the motor.

2. Follow the instructions for operating the flying cutoff system in Test mode, as presented in
section 6.14.

3. Pressing the plus key slowly while the Material Speed screen is displayed will simulate the
material speed, and the programmed part length will be processed. The programmed part
length should be the length to be processed at maximum operating speed of the flying
cutoff system.
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4. Observe the Tsense output as the material speed screen is slowly incrementing. If the
motor begins to overshoot on the acceleration (Fig. 6.4) or deceleration (Fig. 6.5) while
incrementing the Material Speed, then the values in the Position Gain, parameter 05,
should be decreased. Refer to parameter 05 in chapter 4.

Figure 6.4 Acceleration Gain Is Too High
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Figure 6.5 Deceleration Gain Is Too High

5. When the Material Speed screen has been incremented to the maximum operating speed of
the flying cutoff system, observe the motor's velocity profile. If the acceleration gain (Fig.
6.6) or deceleration gain (Fig. 6.7) is too low, then the value in the Position Gain,
parameter 05 can be increased. It may be necessary to adjust one or the other slightly,
once the cutoff system is operating in Automatic mode.

Figure 6.6 Acceleration Gain Is Too Low
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Figure 6.7 Deceleration Gain Is Too Low

6. When the programmed part length is processed at a material speed less than the maximum
operating speed, the motor's velocity profile appears as seen in Fig. 6.8. The dashed line
indicates the maximum speed.

Figure 6.8 Material Speed Is Less Than Max. Operating Speed
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6.15.2. Adjusting The Position Lag

The position lag, also referred to as following error, is the difference between the commanded
motor position and the actual motor position. Before adjusting the position lag, the position gain
for the flying cutoff system must be set up properly.

1. Press the up arrow until the Axis Position Screen is displayed. When the Axis Position
Screen is displayed, press the right or left arrow once to view the Position Lag Screen.
Refer to chapter 2, section 2.3.5 for more information on how to view the Position Lag

Screen.
L P 1A+000010.00 L S 1A+000000.09
012 2 +000000.00 <—| OR —> 012 2 +000000.00
Current Position Display Position Lag Display
2. Follow the instructions for operating the flying cutoff system in Test mode in section 6.14.
3. Press the plus key until the maximum operating speed of the flying cutoff system is

achieved. Observe the Position Lag Screen.

NOTE: Pressing in the block store key in Automatic or Test mode while the Position Lag (LS)
Display Screen is displayed will cause the position lag value to "freeze"” on-screen for 5 seconds.
This feature allows the person setting up the flying cutoff system to view the position lag.

4. When the flying cutoff system synchronizes with the material, the position lag should be a
relatively small value. By adjusting the maximum motor rpm of the Drive Input Sensitivity
Axis 1, parameter 03, the value of the position lag can be reduced to zero. If the position
lag is in the minus direction, increase the maximum rpm. If the position lag is in the plus
direction, decrease the maximum rpm. The amount that the maximum rpm will have to be
increased or decreased will depend on the flying cutoff system and the drive input
sensitivity.

In this example, the position lag is -0.09 inches and the maximum RPM in parameter 03 is 3000.

L S 1A-000000.09 Drive Sensit. Al
012 2 +000000.00 P03 3000 10.0
Position Lag Screen Drive Input Sensitivity Axis 1
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The position lag is in the minus direction, so the maximum RPM is increased. Increasing the
maximum RPM in steps of 10 RPM the position lag slowly decreases until the maximum RPM
reaches 3070. The Position Lag Screen displays zero.

L S 1A-000000.00
012 2 +000000.00

Position Lag Screen

Drive Sensit. Al
P03 3070 10.0

Drive Input Sensitivity Axis 1

NOTE: The Position Lag may require a slight adjustment, once the flying cutoff system is

operating in Automatic mode.

6.16. Automatic Mode Operation

To run the sample program in Automatic mode, using the sample parameters:

1. Select Automatic mode by entering a zero in the Automatic Mode, parameter 19.
2. After homing axis 1 in manual mode, turn the selector switch to Test Mode (X3, pin 2).
3. At this point, the operator will typically start the line or material to be processed.

The material is measured by passing under the measuring wheel. When the programmed
part length has passed, the flying cutoff will synchronize with the material. After
synchronization, the flying cutoff will travel to the minimum cut point. The cut cycle then
processes the part and the minimum stroke assists movement of the part to the next station.
At the end of the minimum stroke, the flying cutoff returns to the home position.

4. If the part lengths being processed are too big or too small, use the Measuring Wheel Feed
Constant, parameter 38 to adjust the parts to the proper length.
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CHAPTER 7. SERIAL INTERFACE

The CLM Control includes a multi-format RS-232/422/485 port for two-way communication of
programs, parameters and system status between the CLM and a host device. The interface
protocol is designed to easily transmit and receive data to and from the CLM. This chapter
describes the protocol and other communication requirements.

To achieve proper communication, the host device must follow the CLM communications format
exactly as described in this chapter. If the communication format is not exactly as shown, one of
several "RS Format Errors" will occur, indicating that the information was not properly formatted.

User programs (block information) can be downloaded to the CLM when it is in any mode of
operation (Auto, Manual, or Parameter). The same is true for system status. System parameters
can be downloaded to the CLM only when it is in Parameter mode. If the CLM is in any other
mode, the host receives an "Invalid Mode" error message through the port. Parameters can be read
from the CLM in any mode.

Optional Indramat CLM programming software (MotionManager) allows you to write and edit
user programs and parameters on any DOS-based computer. You can download these into the
CLM control through the serial interface port (Connector X6). You can also receive information
from the CLM and print a copy of your program and parameter files.

The optional Indramat SOT (Station Operator Terminal) is a remote mounted, operator control
device for the CLM. It is used to communicate program and parameter information between the
CLM and SOT. The software in the SOT includes Help screens to assist the operator in using the
SOT and entering information correctly. The Indramat ScreenManager software option allows the
user to create screens for a specific application. These screens can be used by the operator to edit
or view information about the application.

Contact Indramat for additional information on the SOT, ScreenManagerl! and MotionManager[]
options.
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7.1. Connector Wiring (Db-25)

The serial interface connector (standard Db25), is located on the lower front of the CLM Control

Module (see Figure 2.3 in chapter 2).

Figure 7.1 is a diagram of the multi-function port (connector X6), showing the pin numbers and
definitions of signal connections for each type of communication.

CAUTION: Do not connect to any pin numbers other than those shown in Figure 7.1. Some pins
are used for Indramat options and factory diagnostics.

RS—232 CONFIGURATION

SHIELD
TRANSMIT
RECEIVE
GROUND

NWwhNh -
[

RS—422 CONFIGURATION

1 — SHIELD

7 — GROUND
13— RECEIVE
14— RECEIVE

15— TRANSMIT
16— TRANSMIT

RS—485 CONFIGURATION

1 — SHIELD

7 — GROUND
11— Rx/Tx +
12— Rx/Tx —

Figure 7.1 CLM X6 Connector

T

-

-

BooRotiokagb
“0%0~ 0o

0
(eJe)

-

- -

TRANSMIT [RS-422)
TRANSMIT (RS—422)

-

RECEIVE (RS—422)

-

Oo+OMORONO®QPD

o oMo o "o 0™

[

5N

CLM 01.2 X6
CONNECTOR

RECEIVE (RS—422)
Rx/Tx - (RS—48B5)
Rx/Tx + (RS—485)

GROUND

RECEIVE (RS-232)
TRANSMIT (RS—232)
SHIELD
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7.1.1. Signal Level Requirements

Figure 7.2 illustrates the signal level requirements for the different communications (RS-
232/422/485) for the CLM. To minimize signal degradation over long cable runs, the serial
device driver should provide the following levels:

RS-232 +/- 15 Vdc  (50-ft maximum run)
RS-422 +/- 5Vdc (1000-ft maximum run)
RS-485 +/- 5Vdc (3000-ft maximum run)

A
NOT ALLOWED
+15V +BV
LOGICAL "0”
ON
+3V — +2V
NOT DEFINED
RS-232 ov RS—422/485
(+/-15 \DO) o oho g (H/5\DO)
-3v &L oy
LOGICAL 1"
OFF
-5V — —6V
NOT ALLOWED 58

Figure 7.2 Signal Interface Level Requirements
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7.1.2. Serial Cable Configurations
For RS-232 serial communications, you should note that the connector on the serial card in your
computer can vary in configuration. There are two common serial connections for interfacing
from the RS-232 port of a computer to the CLM.

1. CLM (25-pin D) to Computer (25-pin D)

Pin2 -——  Pin 3
Pin3 -—  Pin 2
Pin 7 -~—— Pin 7

2. CLM (25-pin D) to Computer (9-pin D)

Pin2 -—  Pin 2
Pin3 -——  Pin 3
Pin7 -—  Pin 5

The CLM requires only three lines of the standard 25 pin connector for RS-232 communication.

Pin 2 - TxD (Transmitted Data)
Pin 3 - RxD (Received Data)
Pin 7 - GND (Data Signal Ground)

Typically, pin 1 connects the cable shield to ground on one end only. The "transmit data"
connection from one device connects to the "receive data" connection of the other device,

and vice versa. Signal ground connection must be common on both devices. This often requires a
Null Modem cable, to connect pin 3 of one end to pin 2 on the other end.

Consult the information supplied by the manufacturer of the serial card for the specific pin
configuration. Many common cable configurations can be purchased locally, or you may prefer to
buy the required connectors and assemble the cable yourself. The maximum communication cable
length is 50 feet.
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7.2. Data Format
A character is transmitted and received in the following format. (Fig. 7.3)
LOGICAL ™1” |
LOGICAL "0~
A B c| D
E
A = START-BIT
B = DATA-BITS
C = PARITY—BIT
D = STOP-BITS
E = WORD
Figure 7.3 Data Format
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7.3. CLM Serial Communication Configuration (Parameter 80 & 81)

To achieve proper communications, configure the communication parameters 80 and 81 to match
between your computer and the CLM.

Parameter 80:

Parameter 81

Serial Interface
P8019200181

Serial Interface
P81 00000

-
|
|
|
|

L Parity

r
L Stop Bit(s)

- 1

L— Word Length

Interface Mode

7.3.1. Baud Rate

The baud rate is set in parameter number 80.

You may choose from the following:

—

L Transmission
Acknowledgement

r
|
I
L— Checksum

Station Number

Error

Baud Rate Transmission

See Parameter 80, chapter 4, for more information.

Parameter Baud
Entry Rate
0030 = 0300
0120 = 1200
0240 = 2400
0480 = 4800
0960 = 9600
1920 = 19200

7-6
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7.3.2. Interface Mode
The interface mode is set in parameter 80. See chapter 4, for more information.

Choose one of the following:

Standard RS-232/422 (full duplex)

IDS, decade switch option

Standard RS-232/422 (full duplex)

Serial port for SOT; RS-232/422, half duplex, one station ONLY
Serial bus for SOT; RS-485, half duplex, station 1 - 15

AW R~RO
Il

7.3.3. Parity
Parity is set in parameter 80. See chapter 4, for more information.
1 = No parity
2 = Even parity
3 = 0dd parity
7.3.4. Word Length
The word length is set in parameter 80. See chapter 4, for more information.
7 = 7-bit word length
8 = 8-bit word length
7.3.5. Stop Bit(s)

The stop bit(s) is set in parameter number 80. See Parameter 80, chapter 4, for more information.

—
I

= 1 stop bit
2 = 2 stop bits
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7.3.6. Error Transmission

When a transmission error occurs, the error message is immediately transmitted over the RS-232
to the host device. See Parameter 81, chapter 4, for more information.

0 = Error Transmission Disabled
1 = Error Transmission Enabled

7.3.7. Station Number

The station number is only used in RS-485 mode. If parameter 80 has a four in the interface mode
digit, then a station number must be entered. The station number can be any number between 01
through 15. See Parameter 81, chapter 4, for more information.

7.3.8. Checksum / Hardware Handshake (CTS/RTS)

The checksum/hardware handshaking allows for the checksum and hardware handshaking to be
utilized. The checksum determines if the information transmitted is correct. Hardware handshaking
determines when it is clear to send (CTS) and ready to send (RTS). See Parameter 81, chapter 4,
for more information.

0 = Checksum On, RTS/CTS Off
1 = Checksum Off, RTS/CTS Off
2 = Checksum On, RTS/CTS On
3 = Checksum Off, RTS/CTS On

7.3.9. Transmission Acknowledgement

The transmission acknowledgement will send a "Y CRLF" from the CLM to the host device when
the information is received and accepted. See Parameter 81, chapter 4, for more information.

0 = Transmission Acknowledgement Disabled
1 = Transmission Acknowledgement Enabled
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7.4. CLM Control String Protocol

The following sections describe each control character requirements for proper protocol.

7.4.1. First (1) Control String Character (Transmission Type)

All data transmissions to the CLM must start with one of the following control characters to
identify what type of transmission is to follow:

? Question Mark (Hexadecimal 3F)

The CLM interprets the question mark (received via the RxD channel) as a "Request For
Information" character. When the question mark is followed by the proper codes, it causes the
CLM to transmit the desired data via the TxD channel. The question mark is used to request
system parameters, program blocks, and status information.

# Pound Sign (Hexadecimal 23)

The CLM interprets the pound sign as an "Information To Be Stored" character. The data
following the sign will be stored in a specified CLM program block. The specified program block
will overwrite the existing program block. The pound sign is only used when transmitting
program blocks to the CLM.

! Exclamation Mark  (Hexadecimal 21)

The CLM interprets the exclamation mark as an "Information To Be Stored" character. The data
that follows will be stored in a specified CLM system parameter, and will overwrite the existing
system parameter. The exclamation mark is only used when transmitting system parameters and
control commands (chapter 7, section 7.7.4).

NOTE: To transmit system parameters to the CLM from a host device, parameter mode must be
selected. If parameter mode is not selected, the CLM will send an "Invalid Mode" error to the host
device.
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7.4.2. Second (2) Control Character (CLM Station Number Identifier)

This character is only present if communicating in the RS-485 mode. It is used to identify the
CLM station that will receive information. If communicating in RS-232/422 mode, this character
will be a space.

RS-232 Mode Selected: Space (Hexidecimal 20)
RS422 Mode Selected: Space (Hexidecimal 20)
RS-485 Mode Selected:

= Station Number 1
Station Number 2
Station Number 3
Station Number 4
Station Number 5
Station Number 6
Station Number 7
Station Number 8
Station Number 9
= Station Number 10
Station Number 11
Station Number 12
Station Number 13
Station Number 14
Station Number 15

MO AQW»> 000U A WR K~
[
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7.4.3. Third (3) Control String Character (Information Type)

This character is used to identify the type of information to be sent.

N (Capital N)  (Hexadecimal 4E)
The "N" character is the identifier used for requesting or storing information in a specific CLM
program block number (000-999).

K (Capital K)  (Hexadecimal 4B)
The "K" character is the identifier used for requesting or storing information in a specific CLM
system parameter number (00-99).

X (Capital X)  (Hexadecimal 58)
The "X" character is the identifier used for requesting CLM system status. The requested status
code is sent back to the host device.

7.4.4. Other Important Control Characters

The following are additional control characters required for proper protocol.

$ (Dollar Sign) (Hexadecimal 24)

The "$" character is the identifier for the beginning of the checksum. The two characters following
this character represent the checksum of the information transmitted. If the checksum is enabled in
parameter 81, then it must be transmitted along with every parameter and program block
transmission. When requesting information, the checksum is not needed.
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CR  (Carriage Return) (Hexadecimal OD)
LF  (Line Feed) (Hexadecimal OA)

CR (Carriage Return) and LF (Line Feed) must be transmitted at the end of every transmission.

X-ON (Hexadecimal 11)

X-OFF (Hexadecimal 13)

Serial transmission can be controlled using software handshaking.

If the CLM is sending data via the TxD channel and receives the "X-OFF" signal (Hexadecimal
13) via the RxD channel, the CLM will interrupt the transmission until the "X-ON" signal
(Hexadecimal 11) is received again via the RxD channel.

If the CLM is receiving data via the RxD channel, and an interruption of the data transmission
becomes necessary, the CLM will send the "X-OFF" signal (Hexadecimal 13) via the TxD
channel. When the transmission can be resumed, the CLM will send the "X-ON" signal
(Hexadecimal 11) via the TxD channel.

7.4.5. Information Characters

All information characters are coded in hexadecimal. The following characters are used for
exchange of information:

0 (Hexadecimal 30)
through through
9 (Hexadecimal 39)
A (Hexadecimal 41)
through through
Z (Hexadecimal 5A)
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The numbers "0" through "9" and the letters "A" through "Z" are used in CLM program
commands. The letters "A" through "Z" must be uppercase.

(Space) (Hexadecimal 20)
Spaces are used to create the desired transmission format.

NOTE: In this manual, the underline character is used to show the number of spaces needed to
transmit or receive information.

+ (Plus Sign) (Hexadecimal 2B)

— (Minus Sign) (Hexadecimal 2D)
This operational sign must be transmitted, if the operational sign is present in the CLM program
command. The operational sign is not needed when transmitting a CLM parameter.

. (Decimal Point) (Hexadecimal 2E)

The decimal point character must be transmitted, if the decimal point is present in the CLM
program command or parameter.
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7.5. Checksum Calculations

If checksum is enabled in parameter 81, all characters are added together, the High-byte is added
to the Low-byte, then the 2's compliment is taken. This number should immediately follow the "$"

character. (Fig. 7.4)

0000 0317
+ +

0023 0337
+ 20 * 39

0043 0370
+ _ 4F e— S 1

0091 03 AS
+ — - o+

00B1 03 E2
-+ D — ——p +

00E1 0402
+ — — - + 38

0111 04 3A
+ e e + 3

0141 0471
+ - > + 2E

0161 04 9F
+ 50 - > + [

01Bl 04Ds
+ 4F « > +

0200 050A
< 0 « — +

0249 05 3E
+ < > +

0269 0571
+ 32 «— >+ +

0298 05 A3
+ 20 <

02BB A3
+ 2B« + 05

02E6 = AS... R=_§
<+ 3] -

0317

Figure 7.4 CHECKSUM Example Calculation
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7.6. Sending Information to the CLM
The CLM is capable of receiving new program block and parameter data from a host device, using
the set of protocols described in the following sections. They use the key characters defined in
sections 7.3 to 7.5, and a set data field to transfer the required information. To accomplish an
acceptable transmission, it is very important that all characters, including all spaces, are used in
the exact described format when sending to the CLM. If there is any discrepancy, the CLM
responds with an error message describing the type of format error that was found, but the current
data is not changed.

7.6.1. Sending Program Blocks to the CLM
A program block sent to the CLM must follow this format:
# N bbb ccc _dddddddddddddddd_$hhCRLF (RS-232)
#SN bbb ccc_dddddddddddddddd _$hhCRLF (RS-485)

S = station number location for RS-485 mode only.

The following describes each part of the command string:

# N - Send program block to CLM
bbb - Block Number
ccc - Command Mnemonic
dd-->dd - Data, 16 characters in the proper format for a given command
$ - End of block (checksum may follow)
hh - Checksum (if enabled in parameter 81)
CR LF - Carriage Return, Line Feed

All transmissions must contain 16 characters. Send trailing spaces to fill the data block. The
following provides example of command strings for program blocks with different size data fields.

CLM Display Screens

E 100 AEA
07 1

E 000 PSI
1 +123456.78 999
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Serial Data To Transmit

# N_100_ AEA 07 1 $5BCRLF

# N 000 PSI 1 +123456.78 999 $53CRLF

Table 7.1 and 7.2 illustrate the two decimal and three decimal point program command send
format, respectively. Refer to chapter 5 for description of each command and its data field
requirements.

NOTE: The checksum will vary with the information being transmitted, or if RS-485 mode is being
used.
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Table 7.1 LMO01.3-003.X Program Command, RS-232 Send Format, 2 Decimals

HHFEHFFEHFFEHFEHHFEHFHEFHEF T FEFEF TR SR

|
2222222222222 Z2Z2Z2ZZ2Z2Z2ZZ2Z2ZZ2Z2ZZ2Z2Z2Z2Z2Z2Z2ZZ2Z2Z2ZZ2Z22Z2Z222222222222
|

| s Y A A N N A O O
eololololoJololololoolololololololololololoolololololololololololoololololololololoN oo o Ne]

~ NOP _

_BCB_345_

0001112220_

_+1232° 12345

07__1
20 1

_BCD_345_20_

_BCE_345
_BIO_345

_BMB_100_10

_BPA_345_
_BPE_345_
_BPT_345_

_ LML

_MLT _

07
1 0
1.0
1 0
2 +

_POA_1_+123456.78_999

_ POI

POM 1.0
_PSA_ 1 +123456.78_999_$56 (PSA Command)

_PSI

_PSM_1_0

_PST_1_
“REF_1_0_

01_+123456.78
999 _ 12

123456 _

3456.78_
9

588

mhov
~ O~
000300
U-)‘ﬁ(ﬁ
oPw

37 (ACC Command)
5A (AEA Command)
$46 (AKN Command)
$C7 (APE Command)
$36 (ATS Command)
$9E (BAC Command)
$1A (BCA Command)
$1D (BCB Command)
$2B (BCD Command)
$1C (BCE Command)
(BIO Command)
F8 (BMB Command)
8 D (BPA Command)
8 8 (BPE Command)
6 3 (BPT Command)
73 (CLA Command)
45 (CLC Command)
$F9 (CON Command)
$67 (COU Command)
~$72 (EOS Command)

$3B (FUN Command)
$61 (HOM Command)
$32 (JMP Command)
$29 (JSR Command)
$76 (LMD Command)
A (LML Command)
8 (LMR Command)
0 (MLT Command)
$ 6 B (NOP Command)
$5D (POA Command)

1 _+123456.78_999_$54 (POl Command)

$48 (POM Command)

1 _+123456.78_999_$4D (PSI Command)

$41 (PSM Command)
_$6 A (PST Command)
$E 3 (REF Command)
$B6 (REP Command)
$5E (RTS Command)
$A0 (SAC Command)
$ED (SO1 Command)
$24 (STH Command)
_$2E (STZ Command)
~$67 (VCC Command)
$D7 (VEO Command)
$20 (WAI Command)
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Table 7.2 LMO01.3-003.X Program Command, RS-232 Send Format, 3 Decimals

0001112220_

| | | | | | |
eololololoJololojloloolololololololololololoololololololololololololololololololololoN oo e Ne]

Z22Z22Z2ZZ2Z2ZZ2ZZZ2ZZ2ZZ2ZZ2Z2Z2Z2ZZ2Z2Z2Z2Z2Z2ZZ2Z2ZZ2Z2Z2Z2Z2Z2Z2ZZ2Z2Z2ZZ2Z22Z2Z222222222222
|

- ~ _¥1234_12345
“BCA_345__07__1
“BCB_345_20__1
“BCD_345_20_
“BCE_345__07
"BIO 345 1 0001112220 _
“BMB_100_10_
"BPA_345_1 0
“BPE_345_1_0
“BPT_345_2 _+

_NOP_

_POA_1_+12345.678_999

_POM_1_0
_PSA_1_+12345.678_999

“PSM_1_0
PST 1_ 01 +12345.678_
"REF_1_0_999 12

345.678_
9

123456

HHFEHFFEHFEHFEHHFEHFHEFHEHF T FEHFEF TR SR

N _ACC_1__999 $
B AEA_07_ 1 T T~ $
AKN_07__1

_$B6 (REP Command)

37 (ACC Command)
5A (AEA Command)
$46 (AKN Command)
$C7 (APE Command)
$36 (ATS Command)
_$9E (BAC Command)
~_$1A (BCA Command)
$1D (BCB Command)
2B (BCD Command)
1C (BCE Command)
$88 (BIO Command)
F8 (BMB Command)
_$8D (BPA Command)
~ $88 (BPE Command)
~$63 (BPT Command)
$7
$

*# P

3 (CLA Command)
45 (CLC Command)
$F9 (CON Command)
$67 (COU Command)
~$72 (EOS Command)

_N_ _FAK_1 1.23456__ $F1 (FAK Command)
N _ FON_212 21 2 $ 3B (FUN Command)
_N_ ~HOM 2 $61 (HOM Command)
N _ ~JmP_345_ $32 (JMP Command)
_N_ JSR 345 $29 (JSR Command)
N _ tmp_ $76 (LMD Command)
_N_ _LML_ 12345.678_$BA (LML Command)
_N_ LMR 1234.567 123.456 $48 (LMR Command)
T MLT 00 12345.678 _$90 (MLT Command)

$ 6 B (NOP Command)
$5D (POA Command)

“POl 1 +12345.678_999_$54 (POl Command)

$48 (POM Command)
$56 (PSA Command)

"PSI 1 +12345.678_999_$4D (PSI Command)

$41 (PSM Command)
$6 A (PST Command)
$E 3 (REF Command)

$5E (RTS Command)
$A0 (SAC Command)

$ED (SO1 Command)
$24 (STH Command)

_$2E (STZ Command)

_$67 (VCC Command)

$D7 (VEO Command)
$20 (WAI Command)
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7.6.2. Sending Parameters to the CLM
Parameters sent to the CLM must begin with the following format:
!l K XX dddddddddddd_$hhCRLF (RS-232)
'SK XX dddddddddddd_$hhCRLF (RS-485)
S = Station number location for RS-485 mode only.

The following describes each part of the command string:

' K- Send parameter to CLM
X X- Parameter Number
dd--> dd - Data, 12 characters in the proper format for a given parameter
$ - End of block (checksum may follow)
hh - Check sum (if enabled in parameter 81)
CR LF - Carriage Return, Line Feed

NOTE 1: All transmitted data must be comprised of 12 characters. Send trailing spaces to fill the
data block.

NOTE 2: The CLM must be in Parameter Mode before sending parameter information or an
"Invalid Mode" error will be issued.

The following are examples of parameter strings with different size data fields. Note the
information as it appears on the CLM display, then the format required to send the information,
filling all 12 characters position of the data field.

CLM Display Screens

Feed Constant Al
POO 0001.0000

Encoder Data Al
P01 00 1250 0000
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Serial Data To Transmit

! K _00 0001.0000_ $82

! K 01 00 1250 0000 _$68
The parameter checksum is calculated the same way the program block checksum is calculated in

Section 7.5, except the format is different.

Refer to chapter 4 for description of each parameter and its data requirements. Tables 7.3 and
7.4 list the parameter send format for two and decimal points.

NOTE: The checksum specified with a $hh is only used to show the location of the checksum. The
checksum will vary with the information being transmitted. Refer to section 7.5 to calculate the
checksum.
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Table 7.3 LMO01.3-003.X Parameter (Send) Format (Two Decimal Points)

Axis 1 Parameters:

_%$hh Feed Constant, Axis 1
00 _%$hh Encoder Data, Axis 1
1 h Velocity, Axis 1
h Drive Sensitivity, Axis 1
h
h

WO~ Opr

Acceleration, Axis 1
Position Gain, Axis 1

O ococouo

$ h h Direction, Axis 1
_$hh Position Tolerance, Axis 1
_%$hh Homing Setup, Axis 1
$hh
$hh

=
ol
o
o

o

Homing Offset, Axis 1
Homing Setup I/O, Axis 1
h h Minimum Travel, Axis 1
hh Maximum Travel, Axis 1

h h Presignal, Axis 1

h h Monitoring, Axis 1
Immediate Stop, Axis 1
Cut Width, Axis 1

h Knee Point, Axis 1

h Material Speed

h Test Mode, Axis 1

h Manual Cut-Vector

h Length Correction, Axis 1
h

h

h

o oo
or©°
Socoocococo®Pro

ofPoo

|
AAARARARNRARARARAAAARARARARARARARNARARARAARAARARARARARAN
co©°

NNNNNNNNRPRPRPRPRPRPRPRPRPPRPOOO0OO0OOO0OOO0OOO
OUPAPWNRPOOONOOOUPRPWNRPRPOOO~NOUPRAWNEO

o
|OOO
P

o
o
o
o
o
o

[

[

O~ 0O I

T 900, T o°
|

Special Function, Axis 1
Crop Cut, Axis 1
Reversing hold

h Restende

h Special Function, Axis 1

Parameters 27 through 37 are reserved for future development.

I K_38 0012.0000_%hh Measuring Wh. Feed Constant
I K_39 0_1250_9%$hh Measuring Wheel Encoder LPR

NOTE: The checksum specified with a $hh is only used to show the location of the checksum. The
checksum will vary with the information being transmitted. Refer to section 7.5 to calculate the

checksum.
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Table 7.3 (cont'd)

Axis 2 Parameters:

Feed Constant, Axis 2
Encoder Data, Axis 2
Velocity, Axis 2
Drive Sensitivity, Axis 2
Acceleration, Axis 2
Position Gain, Axis 2
Direction, Axis 2
Position Tolerance, Axis 2
Homing Setup, Axis 2
Homing Offset, Axis 2
Homing Setup I/0, Axis 2
Minimum Travel, Axis 2
Maximum Travel, Axis 2
Presignal, Axis 2
Monitoring, Axis 2
Special Function, Axis 2
Rotary Table, Axis 2
Knee Point, Axis 2
Synchronization Diff. Axis 2

o©
o©

|
O
o

|

|

(o2l ol
|

I
I
OO M
|
Lo
Pp P PPAPAD P

|
RO o
|

o

wOorPrgo0oocogo
59 55 5335535 535
= 53 53535335335 55

!
Y

ol
o
>
>

(|
|
or 9
cocooco®Pro
ocooocoococooFNvoooO
- - o -
|

|

|

| .
©cogoo- ©

|

AAARAARAARARAARARARARARAARAARRAN

oo b DMDIMDIMDIMDMDD
O~NOOUTPAWNRPOOONOOOPRAWNE,O
o

PP g nen PO

©0500° 0
SO 555235
SO 55555

Parameters 59 through 79 are reserved for future development.

Miscellaneous Parameters:

Serial Interface
Serial Interface
Language
Memory Display
Start Task 2 & 3
Interrupt Vector
Manual Vector
Variations

I
AARARARARARAR
|
AL BPBHARSH
e s e o B i e S
s s s o His i e 8

Parameters 88 through 99 are free for future development.

Refer to chapter 4 for description of each parameter and its data requirements. Table 7.4
illustrates the parameter "send" format using three decimal places.

NOTE: The checksum specified with a $hh is only used to show the location of the checksum. The
checksum will vary with the information being transmitted. Refer to section 7.5 to calculate the
checksum.
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Table 7.4 LMO01.3-003.X Parameter (Send Format, 3 Decimals)

Axis 1 Parameters:

_$hh Feed Constant, Axis 1
00 _$hh Encoder Data, Axis 1
1 h Velocity, Axis 1
h Drive Sensitivity, Axis 1
h
h

Acceleration, Axis 1
Position Gain, Axis 1

$ h h Direction, Axis 1

$ h h Position Tolerance, Axis 1
$hh Homing Setup, Axis 1
$hh
$hh

=
(6)}
o
o

o

Homing Offset, Axis 1
Homing Setup I/O, Axis 1
h h Minimum Travel, Axis 1
hh Maximum Travel, Axis 1
$hh Presignal, Axis 1
h h Monitoring, Axis 1
Immediate Stop, Axis 1
Cut Width, Axis 1
h Knee Point, Axis 1
h Material Speed
h Test Mode, Axis 1
h Manual Cut-Vector
h Length Correction, Axis 1
h
h
h

AAARAARARAAARAARAARAARAARAARAARNARARNARARARAR
[ |

NNMNNNNNNRPRPRPRPRPRPRPRPRPRPOO0OO0O000000O0
OUIRAWNRPOOONOUIRWNROOONOUIRAWNREO
| | |
(@)
(@)
(@)
o

(|
|
or 9|

o
o
o
|
o
o
o

Special Function, Axis 1
Crop Cut, Axis 1
Reversing hold

h Restende

h Special Function, Axis 1

Parameters 27 through 37 are free for future development.

I K_38 012.00000_%hh Measuring Wh. Feed Constant
I K_39 0_1250_9%$hh Measuring Wheel Encoder LPR

NOTE: The checksum specified with a $hh is only used to show the location of the checksum. The
checksum will vary with the information being transmitted. Refer to section 7.5 to calculate the

checksum.
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Table 7.4 (cont'd)

Axis 2 Parameters:

Feed Constant, Axis 2
Encoder Data, Axis 2
Velocity, Axis 2
Drive Sensitivity, Axis 2
Acceleration, Axis 2
Position Gain, Axis 2
Direction, Axis 2
Position Tolerance, Axis 2
Homing Setup, Axis 2
Homing Offset, Axis 2
Homing Setup I/0, Axis 2
Minimum Travel, Axis 2
Maximum Travel, Axis 2
Presignal, Axis 2
Monitoring, Axis 2
Special Function, Axis 2
Rotary Table, Axis 2
Knee Point, Axis 2
Synchronization Diff. Axis 2

I

I

|
PP P PP P

wOoO o000 g0
59 55 5335535 535
= 53 53535335335 55

N.
RO ol

|
»!
&
>

[
(.
oRr©

AAARAARAARARAARARARARARAARAARRAN

|
oo b DMDIMDIMDIMDMDD
O~NOOUTPAWNRPOOONOOOPRAWNE,O
o
o

PP g nen PO
33’:::3’3
SO 55555

Parameters 59 through 79 are reserved for future development.

Miscellaneous Parameters:

Serial Interface
Serial Interface
Language
Memory Display
Start Task 2 & 3
Interrupt Vector
Manual Vector
Variations

I
AARARARARARAR
|
AL BPBHARSH
e s e o B i e S
s s s o His i e 8

Parameters 88 through 99 are reserved for future development.
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7.7. Information Request
CLM program blocks, parameters and system status can be requested by a host device. Each
request is described in the following sections.

7.7.1. Requesting a Program Block from the CLM

A request for a program block begins with "? N" and ends with "CRLF" -- a checksum is not
required. Request format is as follows:

? N bbb _ CRLF (RS-232)
?SN bbb _CRLF (RS-485)
S = Station number location for RS-485 mode only.
The following describes each part of the command string:
? N - Send program block information to host device

b b b - Block Number
CR LF - Carriage Return, Line Feed

The CLM sends the requested program block to the host device, in the following format (refer to
Table 7.1 or 7.2 for an illustration of the data format for each command ):

# N bbb ccc_dddddddddddddddd_ $hhCRLF (RS-232)

#SN bbb ccc _dddddddddddddddd_ $hhCRLF (RS-485)
S = Station number location for RS-485 mode only.

The following describes each part of the command string:

# N - Sending program block information to host device
b b b - Block Number
¢ ¢ ¢ - Command Mnemonic
dd--> dd - Program block Data
$ - End of block (check sum may follow)
hh- Check sum (if enabled in parameter 81)
CR LF - Carriage Return, Line Feed
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7.7.2. Requesting a System Parameter from the CLM

It is not necessary to be in Parameter mode to request parameter data. Request format is as
follows:

? K XX CRLF (RS-232)
?SK XX CRLF (RS-485)
S = Station number location for RS-485 mode only.
The following describes each part of the command string:
? K - Send parameter to host device
X X - Parameter Number
CR LF - Carriage Return, Line Feed
The CLM sends the requested parameter to the host device, in the following format:
K_XX__yyyyyyyyyyyy_$hhCRLF (RS-232)
KSXX yyyyyyyyyyyy_S$hhCRLF (RS-485)
S = Station number location for RS-485 mode only.
The following describes each part of the command string:
K - Sending parameter to host
X X - Parameter Number
dd--> dd - Parameter Data
$ - End of block (check sum may follow)

hh - Check sum (if enabled in parameter 81)
CR LF - Carriage Return, Line Feed
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7.7.3. Requesting System Status from the CLM
The following System Status Information can be requested from the CLM.
00 = Current Position, Axis 1 & 2
01 = RS Transmission Error # And Text
02 = Current Program Block (Task 1 only)
03 = Current Position, Axis 1 & 2 (Hexidecimal)
04 = Counter Status
05 = Software Version
06 = Input Status
07 = Output Status
08 = Current Program Block (Task 1, 2, and 3)
19 = Hardware & Software Version
30 = Current Material Length Information
31 = Last Material Length Processed
32 = Current Operating Information
50 = System Inputs / System Outputs (Hexidecimal)
51 = Auxiliary Inputs Status (1-80) (Hexidecimal)
52 = Auxiliary Outputs Status (1-96) (Hexdecimal)
53 = Error Code And Error Message
54 = Material Length Run Out
55 = Material Velocity
56 = Total Piece Number Counter
80 = Time Measurement 1
81 = Time Measurement 2
REV. B, 9/92 SERIAL INTERFACE 1-27
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Status 00 = Current Position, Axis 1 & 2 (Decimal)

When status 00 is requested, the CLM responds with the information on the current axis position
display screen. The status 00 response will be in two or three decimal places, depending on the
decimal position selected in parameter 82.

Request format:

? X__00_CRLF

Response format:

X 00 ed111111.11 ed222222.22 $hhCRLF

e " " for Incremental, "A" for absolute (Axis has been homed)
d = Direction (+/-)
1 = Current position Axis 1
2 Current position Axis 2
Example:

Current Axis Position Display Screen

L P 1A+000008.75
000 2A+000003.13

For this example, axis 1 position is 8.75 input units and axis 2 position is 3.13 input units. Both
axis have been homed. When status 00 is requested,

? X 00 CRLF (RS-232 Mode)

?SX 00 _ CRLF (RS-485 Mode, see note)

the CLM will respond in the following format:
X 00 A+000008.75 A+000003.13 $74CRLF (RS-232)

XS00 A+000008.75 A+000003.13 $hhCRLF (RS-485)
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NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 01 = RS Transmission Error # and Message
This information is sent automatically by the CLM when there is a RS communication format error
on the port. This information cannot be requested. If a RS transmission error occurs, the CLM
will transmit the RS error number and RS error message in the following format:

Transmission format:

X 01 ee tttttttetttttetttttt $hhCRLF

e = RS Error Number
t = RS Error Message
Example:
# N _NOP $ 5 4 CRLF (Incorrect checksum)

For example, transmitting an incorrect checksum to the CLM (as shown above) will cause a
response in the following:

X 01 04 RS Checksum_ Error_ __ $53CRLF (RS-232)

XS01 04 RS Checksum_ Error _ $hhCRLF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 02 = Current Program Block (For Task 1 Only)

When status 02 is requested, the CLM responds with the current program block number being
processed (Task 1 only). If a jump to subroutine (JSR command) is being processed, then when
the return from subroutine (RTS command) is issued, the program returns to this program block
number. The current program block number is also transmitted to the host device.

Request format:

? X 02 CRLF

Response format:

X 02 NNN nnn_ $hhCRLF

N = Current Program Block Number
n = Return to Main Program Block Number, if in a subroutine
Example:

Operating Mode Display Screen

A1 030 PST
1 09 +000010.00

In this example, task 1 is currently operating in program block number 030 and subroutine (JSR
command) began at block 013. The return from subroutine (RTS) would return to block 014.
When status 02 is requested,

? X 02 CRLF (RS-232 Mode)

?7SX 02 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:

X 02 030 014 $DICRLF (RS-232 Mode)

XS02 030 014 S$ShhCRLF (RS-485Mode, see note)
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NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.

Status 03 = Current Position Axis 1 & 2 (Hexidecimal)

When status 00 is requested, the CLM responds with the information on the current axis position
display screen. The status 03 response will be in hexidecimal.

Request format:

? X 03 CRLF

Response format:

X 03 zzzzzzzz yyyyyyyy_ _ $hhCRLF
z = Current position, Axis 1 (Hexidecimal)
y = Current position, Axis 2 (Hexidecimal)
Example:

Current Axis Position Display Screen

L P 1 +000003.23
000 2 +000004.02

In the example, axis 1 position is 3.23 input units and axis 2 position is 4.02 input units. When
status 03 is requested,

? X 03 CRLF (RS-232 Mode)
?SX 03 CRLF (RS-485 Mode, see note)
the CLM will respond in the following format:

X 03 00003F19 00004E9B $ A9 CRLF (RS-232)

XS03 00003F19 O0OOO4E9B $hhCRLF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
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81

-

then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.

Status 04 = Counter Status

When status 04 and a counter block number is requested, the CLM responds with the information

in the specified counter block number.
Request format:

? X_ 04 NNN_CRLF

Response format:

X 04 NNN aaaaaaa ttttttt $hh CRLF
N = Counter block number
a = actual count
t = target count

Example:

Counter Display Screen

C 014 Counter
0000010 0000500
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The CLM has three count commands, the COU (Count), BAC (Branch With Item Count), and
STZ (Counter with Predefined Jump).

For this example, the count command is program in block 014. The preset count is 500 and the
actual count is 10. When status 04 is requested,

? X 04 014 CRLF (RS-232 Mode)

?7SX 04 014 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:

X 04 014 0000010_0000500 $ E 4 CR LF (RS-232)

XS04 014 0000010_0000500 $ hh CR LF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 05 = Software Version
When status 05 is requested, the CLM responds with the software version installed in the CLM.
The hardware/software version display screen is the first screen displayed when the CLM is
powered up.

Request format:

? X 05 CRLF

Response format:

X 05 vvvvvvvvvvvvvvvv_ $hhCRLF

% = Software version
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Example:

Hardware/Software Display Screen

CLM-01.3-M
LMO01.3-003

For this example, the CLM software version is LM01.3-003. When status 05 is requested,
? X _ 05 CRLF (RS-232 Mode)
?7SX 05 CRLF (RS-485 Mode, see note)
the CLM will respond in the following format:
X 05 LMO01.3-003___$E4CRLF (RS-232 Mode)

XSO05 LMO01.3-003____$hhCRLF (RS-485Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 06 = CLM Input status
When status 06 is requested, the CLM responds with the status of 16 CLM inputs (0 = Off, 1 =
On). When requesting status 06, the bank number (0 - 5) for the 16 CLM inputs must also be in
the request format.

Request format:

? X 06 b CRLF
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Response format:
X 06 b ececececeeceeceeee $hhCRLF

b = 0 - System Inputs 1-16
1 - Aux. Inputs 1-16
2 - Aux. Inputs 17-32
3 - Aux. Inputs 33-48
4 - Aux. Inputs 49-64
5 - Aux. Inputs 65-80

e = State of each of 16 inputs: 0 = OFF (0 Vdc)
1 = ON (24 Vdc)

Example:

System 1/O Display Screen

System Inputs
A11.1....

When status 06 in bank number 0 is requested, the state (on/off) of the following 16 CLM inputs
(shown above) will be requested in the following format:

? X 06 _0_ CRLF (RS-232 Mode)

?7SX 06 _0_ CRLF (RS-485 Mode, see note)

The CLM responds in the following format:

X 06 0 0111010000000000_ $8ACRLF (RS-232)
XS06 0 0111010000000000_$hhCRLF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 07 = CLM Output status

When status 07 is requested, the CLM responds with the status of 16 CLM outputs (0 = Off, 1 =
On). When requesting status 07, the bank number (0 - 7) for the 16 CLM outputs must also be in

the request format.
Request format:

? X 07 _b_CRLF

Response format:

X 07 b aaaaaaaaaaaaaaaa $hhCRLF

b = 0 - System Outputs 1-16

1 - Aux.
2 - Aux.
3 - Aux.
4 - Aux.
5 - Aux.
6 - Aux.
7 - Aux.

a = State of each of 16 outputs:

Example:

System 1/O Display Screen

Outputs
Outputs
Outputs
Outputs
Outputs
Outputs
Outputs

1-16

17-32
33-48
49-64
65-80
81-96
97-99

1 = ON (24 Vdc)

0 = OFF (0 Vdc)

System Outputs

When status 07 , bank number 0 is requested, the state (on/off) of the following 16 CLM outputs
(shown above) will be requested in the following format:

? X_ 07 _0_CRLF (RS-232 Mode)

?SX 07 _0_ CRLF (RS-485 Mode, see note)
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The CLM responds in the following format:
X 07 0 0101110000000000_ $89CRLF (RS-232)
XS07 0 0101110000000000_ $hhCRLF (RS-485)
NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.
S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 08 = Current Block (All 3 Tasks)
When status 08 is requested, the CLM responds with the current program block number being
processed (all three tasks). If a jump to subroutine (JSR command) is being processed in any task,
then when the return from subroutine (RTS command) is issued, it will return to this program
block number. This program block number is also transmitted to the host device. If no subroutine
is commanded, the current block number is repeated. If a task has not been enabled, spaces will
be returned in the appropriate locations.
Request format:
? X 08 CRLF
Response format:
X 08 100 200 300 400 500 600 $hhCRLF
100 = Task 1 - Current block number
200 = Task 1 - Return to Task 1 Program Block Number, if in a subroutine
300 = Task 2 - Current block number
400 = Task 2 - Return to Task 2 Program Block Number, if in a subroutine

500 = Task 3 - Current block number

600 = Task 3 - Return to Task 3 Program Block Number, if in a subroutine
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Example:

Operating Mode Display Screen

Task A1 030 PST Task A2 130 AKN
1 1 09 +000010.00 2 011

For this example, task 1 is currently operating in program block number 030, and a subroutine
(JSR command) began at block 013. The return from subroutine (RTS) would return to block 014.
Task 2 is currently operating in block 130 with no subroutine and task 3 is disabled. When status
08 is requested,

? X 08 CRLF (RS-232 Mode)
?7SX 08 CRLF (RS-485 Mode, see note)
the CLM will respond in the following format:

X 08 030 014 130 130 $2 CCRLF (RS-232)

XS08 030 014 130_130 $hhCRLF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 19 = Hardware And Software Version
When status 19 is requested, the CLM responds with the hardware and software version installed
in the CLM. The hardware/software version display screen is the first screen displayed when the
CLM is powered up.

Request format:

? X 19 CRLF
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Response format:
X 19 aaaaaaaaaaaa____vvvvvvvvvvvv__ $hh CRLF
a = Hardware Version

v = Software Version

Example:

Hardware/Software Display Screen

CLM-01.3-M
LMO01.3-003

In this example, the CLM software version is LM01.3-003. When status 19 is requested,
? X _ 19 CRLF (RS-232 Mode)

?7SX 19 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:

X 19 _CLM-01.3-M LMO01.3-003___ $38CRLF

XS19  CLM-01.3-M LMO1.3-003___ $38CRLF

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 30 = Current Material Length Information (Axis 1)
When status 30 is requested, the CLM responds with information about the current material length

being processed for axis 1 only. This information is only correct if used in automatic mode and
the length measurement in the FUN command is enabled.
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The status 30 response will be in two or three decimal places, depending on which decimal
position has been selected in parameter 82.

Request format:
? X 30 CRLF
Response format:
X 30 dAAAAAA.AA dBBBBBB.BB $hhCRLF
d = Direction (+/-)
A = Material length which has not passed under the measuring wheel.

B = Material length which has passed under the measuring wheel.

Example:

Current Axis Position Lag Display Screen

L S 1A+000077.82
030 2A+000000.00

For this example, the part length is 120 input units. The current axis position lag display will
count down from 120, depending on the material which has passed, until it reaches zero. When it
reaches zero, the axis 1 will synchronize and process the part. In this example, 42.18 input units
have passed and 77.82 are left to pass under the measuring wheel. When status 30 is requested,

?7 X 30 CRLF (RS-232 Mode)

?2SX 30 CRLF (RS-485 Mode, see note)
the CLM responds in the following format:

X 30 +000042.18 +000077.82 $E7CRLF (RS-232)
XS30 +000042.18 +000077.82 $hhCRLF (RS-485)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 31 = Last Material Length Processed

When status 31 is requested, the CLM responds with the material length that was last processed.
This length information is only correct if used in Automatic mode and the length measurement in
the FUN command is enabled. Refer to the FUN command in chapter 4 for more information. The
status 31 response will be in two or three decimal places, depending on which decimal position has
been selected in parameter 82.

Request format:

? X 31 _CRLF

Response format:
X 31 dAAAAAA.AA $ShhCRLF

d Direction (+/-)
A = Last Material Length Processed

Example:
The last part length processed was 120 input units. When status 31 is requested,
? X _ 31 CRLF (RS-232 Mode)
?SX 31 CRLF (RS-485 Mode, see note)
the CLM responds in the following format:
X 31 4+000120.00_$06CRLF (RS-232 Mode)
XS31 +000120.00_$hhCRLF (RS-485Maode, see note)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 32 = Current Operating Information

When status 32 is requested, the CLM responds with the current operating information. The
information will include the current part length block number, piece count of that part, the
operating mode, and material speed.

Request format:

? X 32 CRLF

Response format:
X 32 NNN zzzzzzz bb _yyyyyyyy $hhCRLF
N = Current part length block number
z = Current piece count
b = Operating Mode
00 = Manual mode
01 = Automatic mode
02 = Parameter mode
03 = Test operation
FF = CLM error or CLM is initializing
y = Material Speed
Example:
The Automatic mode is selected, the current part length is in program block number 012, the
current piece count is 70, and the current material speed is 10.279 feet per minute. When status
32 is requested,

? X 32 CRLF (RS-232Mode)

?7SX 32 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:
X 32 012 000070 01 _0010.279 $A2CRLF (RS-232)

XS32 012 000070 01 _0010.279 $hhCRLF (RS-485)
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NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 50 = System Inputs / System Outputs (Hexidecimal)
When status 50 is requested, the CLM responds with the status of the CLM system inputs and
system outputs in hexidecimal. Each hexidecimal digit corresponds to the state of four system
inputs or four system outputs.
Request format:
? X 50 _b CRLF
Response format:

X 50 eeeeaaaa_ $hhCRLF

e = Four System Inputs (Hexidecimal)
a = Four System Outputs (Hexidecimal)
Example:

System /O Display Screens

System Inputs System Outputs
1 I I 0 A.111..

For this example, when status 50 is requested, the state (on/off) of the following CLM system
inputs and system outputs (shown above) will be requested in the following format:

? X 50 CRLF (RS-232mode)

?SX 50 _ CRLF (RS-485 mode, see note)
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The CLLM will respond in the following format:
X_50_002EO003A$56CRLF (RS-232 mode)

|
|
R

|
| R
| L

0000 0000 0010 1110 0000 0OOOO 0011 1010
|

|
16 --- System Inputs ------ 1 16 ---- System Outputs ---- 1

XS50 002E003AS$hhCRLF RS-485 mode)
(See note)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter

81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.

Status 51 = Auxiliary Inputs Status (1-80) (Hexidecimal)

When status 51 is requested, the CLM responds with the status of the CLM auxiliary inputs (1 -
80) in hexidecimal. Each hexidecimal digit corresponds to the state of four auxiliary inputs.

Request format:

? X 51 CRLF
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Response format:
X 51 eeeeeeeeeeeeeeeeeceee $hhCRLF

[ | | [ | | | | | |
80|76 |72 |68 |64 |60 |56 |52 48 |44 |40 |36 [32[28 |24 |20 |16 (12| 8 | 4
79|75|71|67 |63 |59 |55 |51 |47 |43 |39 |35 |31 (27 |23 |19|15|11| 7 | 3 |=22
|10| 6 | 2 |
|9151]1]

78|74 |70 |66 |62 |58 |54 |50 |46 |42 |38 |34 |30 |26 |22 |18 |14
7773169 |65 |61 |57 |53 |49 |45|41|37|33[29|25(21[17|13] 9
| | | | | | | | | | | |

e = Four Auxiliary Inputs (Hexidecimal)

Example:

System 1I/O Display Screens

Aux. Inputs 1-16
11111111........

In the example shown, the first eight auxiliary inputs are on. When status 51 is requested, the
state (on/off) of the following CLM system inputs (shown above) will be requested in the
following format:

? X 51 CRLF (RS-232 Mode)

?SX 51 CRLF (RS-485 Mode, See note)

The CLM responds in the following format:

X 51 _000000000000000000FF$12CRLF (RS-232 Mode)
XS51 000000000000000000FF$hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 52 = Auxiliary Outputs Status (1-80) (Hexidecimal)

When status 52 is requested, the CLM responds with the status of the CLM auxiliary outputs (1 -
96) in hexidecimal. Each hexidecimal digit corresponds to the state of four auxiliary outputs.

Request format:

? X_ 52 CRLF

Response format:

X 52 eeeeeeeeeceeceeeeeeeceeee$hhCRLF

T | | | | | | | | | [ | 1
80 |76 |72 |68 |64 |60 |56 |52 |48 |44 |40 |36 |32 |28 |24 |20 |16 |12 8 | 4 |=23
7975|7167 |63 |59 |55 |51 |47 |43 39|35 31|27 [23|19[15|11| 7 | 3 |=2"2
78 74|70 |66 |62 |58 |54 |50 |46 |42 |38|34|30|26 22|18 (14[10| 6 | 2 |=2"1
77(736965|61(57|53]49|45]41|37(33]29|25|21|17]13] 9 | 5 | 1 |=2"0
| | | | | | | | | | | |

e = Four Auxiliary Outputs (Hexidecimal)

Example:

System /O Display Screens

CLM Outputs 1-16
111111211........

In the example, the first eight auxiliary outputs are on. When status 52 is requested, the state

(on/off) of the following CLM auxiliary outputs (shown above) will be requested in the following
format:

? X 52 CRLF (RS-232 Mode)

?SX 52 CRLF (RS-485 Mode, see note)
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The CLM responds in the following format:
X 52 000000000000000000FF$11CRLF (RS-232 Mode)
XS52 000000000000000000FF$hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
Status 53 = Error Code And Error Message
When status 53 is requested, the CLM responds with a two-digit error code and a error message.
The error message transmitted is the same as the error message shown on the hardware/software
display screen. For more information about the error codes and error messages, refer to chapter 8,
Diagnostics.

Request format:

? X_ 53 CRLF

X 53 ff tttttttetttttttt $hhCRLF

f = Error Code
t = Error Message

Example:

Hardware/Software Display Screen

EMERGENCY STOP
EMERGENCY STOP
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In the example, the EMERGENCY STOP error is used. When status 53 is requested,
? X _ 53 CRLF (RS-232 Mode)
?SX 53 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:

X 53 03 EMERGENCY STOP__$13CRLF (RS-232 Mode)
XS53 03 EMERGENCY STOP_ _$hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.

Status 54 = Material Length 1 & 2

When status 54 is requested, the CLM responds with the overall material length that has been
processed. The response will show the same information as the length overall display screen. The
material lengths are in increments of 1000 input units. The material length 1 cannot be cleared.
The material length 2 can be cleared by pressing the CR key while the length overall screen is
displayed or by transmitting the CLL control command (chapter 7, section 7.7.4.2).

Request format:

? X 54 CRLF

X 54 aaaaaaaa bbbbbb_ $hhCRLF

a = Material length 1 in 1000 input units
b = Material length 2 in 1000 input units
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Example:

Length Overall Display Screen

Length Overall
00000645 000005

The length overall display screen (shown above) is used for the example. Material Length 1 is 645
thousand input units. Material Length 2 is 5 thousand input units. When status 54 is requested,

? X 54 CRLF (RS-232 Mode)
?SX 54 CRLF (RS-485 Mode, see note)
the CLM responds in the following format:

X 54 00000645 000005 _$09CRLF (RS-232 Mode)
XS54 00000645 000005 $hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.

Status 55 = Material Speed

When status 55 is requested, the CLM responds with the current material speed. The material
speed response will depend on the material speed multiplication factor in parameter 26. Refer to
chapter 4, parameter 26. The response will be in two or three decimal places, depending on which
decimal position has been selected in parameter 82.
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Request format:

? X_ 55 CRLF

X 55 aaaaaaaa $hhCRLF
a = Material Speed

Example:

Material Speed Display Screen

Material Speed
+00023.43

For this example, the material speed display screen (shown above) is used. The material speed is
23.43 input units per second. When status 55 is requested,

? X 55 CRLF (RS-232 Mode)

?SX 55 CRLF (RS-485 Mode, see note)

the CLM will respond in the following format:

X 55_00023.43_§52CRLF (RS-232 Mode)
XS55 00023.43 $hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 56 = Total Piece Counters

When status 56 is requested, the CLM responds with the total piece counter information. When
the STZ command is processed by the program, the total piece counters, 1 and 2, are both
incremented by 1. The total piece counter 1 cannot be cleared. The total piece counter 2 can be
cleared by transmitting the CLZ control command (section 7.7.4.3).

Request format:

? X 56 CRLF

X 56 zzzzzzz yyyyyyy_$hhCRLF
z = Total piece counter 1
y = Total piece counter 2

Example:

For this example, the total piece counter 1 has counted 3160 parts and the total piece counter 2 has
counted 184 parts. When status 56 is requested,

? X 56 CRLF (RS-232 Mode)

?7SX 56 CRLF (RS-485 Mode, see note)

the CLM responds in the following format:

X 56 0003160 0000184 $03CRLF (RS-232 Mode)
XS56 0003160 0000184 $hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 80 = Time Measurement 1

When status 80 is requested, the CLM responds with a time measurement in milliseconds. This
time measurement is enabled and disabled, in the first digit, of the FUN command (See chapter 5,
FUN command). The time measured is determine from when the FUN command is enabled, until
the FUN command is disabled.

Request format:

? X 80 CRLF

X 80 tttttt $hhCRLF

t = Time measurement 1

Example:

The time measured from when the FUN command was enabled, until the FUN command is
disabled is 8954 milliseconds (8.954 seconds). When status 80 is requested,

? X _ 80 _ CRLF (RS-232 Mode)
?SX 80 _ CRLF (RS-485 Mode, see note)
the CLM responds in the following format
X 80 008954 $A4CRLF (RS-232 Mode)
XS80 008954 $hhCRLF (RS-485Mode)
NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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Status 81 = Time Measurement 2

When status 81 is requested, the CLM responds with a time measurement in milliseconds. This
time measurement is enabled and disabled, in the second digit, of the FUN command (see chapter
5, FUN command). The time measured is determine from when the FUN command is enabled,
until the FUN command is disabled.

Request format:

? X 81 CRLF

X 81 tttttt $hhCRLF

t = Time measurement 2

Example:

For this example, the time measured from when the FUN command was enabled, until the FUN
command is disabled is 8954 milliseconds (8.954 seconds). When status 81 is requested,

? X _ 81 CRLF (RS-232 Mode)

?SX 81 CRLF (RS-485 Mode)

the CLM responds in the following format:

X 81 008954 $A3CRLF (RS-232 Mode)

XS81 008954 $hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, then the request format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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7.7.4. LM Control Commands

7.7.4.1. Start The Main Program At Block 000

When this control command is transmitted to the CLM in Manual mode only, the starting block
number will begin at block 000.

Control Command Format:
! CLO_$DFCRLF (RS-232 Mode)
!ISCLO $hhCRLF (RS-485 Mode, see note)

The main program will normally start at the last part length (LML,LMR, or LMD command)
block number that was processed when switching from manual to automatic.

If the CLLM is in Automatic mode, and if this control command is transmitted, the CLM will
respond with an "Invalid Mode" error to the host device.

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, the send format must include the station number.

S = denotes station number location

h h = Checksum will vary depending on the station number used.

7.7.4.2. Clear Overall Material Length

When this control command is transmitted to the CLM, the overall material length 2 is cleared.
The material length 2 is on the right side of the Length Overall display.

Control Command Format:
! CLL $C3CRLF (RS-232 Mode)
!'SCLL $hhCRLF (RS-485 Mode, see note)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter
81, the send format must include the station number.
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S = denotes station number location
h h = Checksum will vary depending on the station number used.

7.7.4.3. Clear Total Piece Counter

When this control command is transmitted to the CLM, the status 56, total piece counter 2 is
cleared. Refer to Status 56 in this chapter for more information.

Control Command Format:

! CLZ $BS5CRLF (RS-232 Mode)

!ISCLZ $hhCRLF (RS-485 Mode)

NOTE: If RS-485 mode is selected in parameter 80 and a station number is selected in parameter

81, the send format must include the station number.

S = denotes station number location
h h = Checksum will vary depending on the station number used.
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CHAPTER 8. DIAGNOSTICS AND TROUBLESHOOTING

This chapter is divided into two sections. The first, beginning at 8.1, lists the system error codes,
explains the meaning of the error messages displayed on the CLM display module, and suggests
possible solutions to the error conditions.

The second section, beginning at 8.2, lists and explains the serial communication errors and
suggests possible solutions to those error conditions.

8.1. System Error Codes And System Error Messages

When the CLM detects a system error, all outputs are turned off and the error message appears on
the CLM display module. After the error has been corrected, the message must be cleared by
pressing the CL key on the CLM keypad, or by providing a +24 volt input to the external Clear
input (Connector X3, pin 8).

Typically, the word "Error" appears on the top line of the display. The second line displays one
of the following messages:

NOTE: By requesting Status Code 53 from a host device to the CLM, the CLM will send the

system error code and error message to the host device. Refer to chapter 7, Serial Interface for
more information.

CODE # ERROR MESSAGE

00 (No Error Message is Displayed)
When the CLM is operating properly, with no system errors present, requesting the Status Code
53 from a host device causes the CLM to transmit the error code "00." No error message will be

displayed.

CODE # ERROR MESSAGE

01 System Failure

Check the wiring in the CLM cabinet. Wiring should be as shown in the installation instructions.
This error can also occur during startup or battery replacement, if the parameters have not yet
been entered.
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CODE # ERROR MESSAGE
02 Invalid Input

This message appears when the value stored in a CLM-LM parameter exceeds the minimum or
maximum limits. The message appears on the first line of the display; the second line displays the
number of the affected parameter.

1. The parameter containing the invalid input can be displayed by switching into Parameter
mode and pressing the CL key on the CLM keypad, or by providing +24 Vdc to the
external Clear input (connector X3, pin 8).

2. Consult chapter 4 for the minimum and maximum limits of the parameter in which the

error occurred.

CODE # ERROR MESSAGE

03 EMERGENCY STOP

The "EMERGENCY STOP" error occurs when +24 Vdc signal to the CLM Emergency Stop
input is interrupted (connector X3, pin 3).

1. The Emergency Stop pushbutton has been pressed.

2. The Emergency Stop circuit has been broken. Consult the machine builder's wiring
diagrams to determine what could have caused the break in the E-Stop circuit.

3. +24 Vdc has been applied to CLM connector X5, pins 1 and 2, but CLM connector X3 is
not installed.

4. +24 Vdc must be applied to CLM connector X3, pins 36 and 37. Also, the reference (0
Vdc) must be applied to the CLM connector X3, pins 34 and 35.

CODE # ERROR MESSAGE

04 Invalid Mode !

This error occurs when Parameter mode (+24 Vdc applied to connector X3, pin 1) is selected
while the CLM is in Automatic mode (+24 Vdc applied to the CLM connector X3, pin 2).
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Select Manual mode (remove +24 Vdc from the CLM connector X3, pin 2) and press the CL key
on the CLM keypad; Parameter mode will be selected.

CODE # ERROR MESSAGE

05 Axis 1 Not Homed
This error occurs when Automatic mode is selected but axis 1 has not yet been homed.

Axis 1 must be homed in Manual mode before Automatic mode can be selected. Refer to chapter
4, Parameters for more information about the homing routines available for axis 1.

CODE # ERROR MESSAGE

06 Not Home Position
The error occurs if Automatic mode is selected but axis 1 is not at the home position.

Jog axis 1 to the home position using Manual mode, then select Automatic mode.

CODE # ERROR MESSAGE

07 Drive Not Ready

This condition occurs if Automatic mode is selected but +24 Vdc is not present at Axis #1 Drive
Ready input (connector X3, pin 6).

The recommended interconnects for the CLM-LM, BE 1135 or BE 1136, show that the Axis #1
Drive Ready input is supplied with +24 Vdc through the servo amplifier's Bb contacts. These
contacts close when the servo amplifier has the proper condition and 3-phase power is applied.
For more information about the Bb contacts, consult the manual for the servo amplifier being
used.

CODE # ERROR MESSAGE

08 Marker Pulse 1 ?

The error occurs if the marker pules of the axis 1 encoder is closer than 1/16 revolution to the
homing switch cam. Refer to chapter, Parameters 08 and 10.
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Move the axis 1 home limit switch a distance equal to or greater than 1/3 of the axis 1 Feed
Constant.

CODE # ERROR MESSAGE

09 No Marker Pulsel

The marker pulse was not detected within one rotation of the encoder during the homing cycle, or
there is a continuous marker pulse present.

Switch the Marker Pulse wires at connector X1, pins 3 and 4.

CODE # ERROR MESSAGE

10 Min Travel Lmt 1

The error occurs in Automatic Mode if the value stored in the Minimum Travel Limit Al,
parameter 11, is exceeded.

1. Verify that the axis 1 minimum travel limit in parameter 11 is correct.

2. Axis 1 might be overshooting when decelerating to the home position causing axis 1 to
reach the minimum travel limit. If axis 1 is overshooting, then decrease the material speed.

3. If axis 1 overshooting is a problem, consult chapter 6 for proper tuning of the axis 1
position gains.

CODE # ERROR MESSAGE

11 Max Travel Lmt 1

This error occurs in Automatic Mode if the value stored in the Maximum Travel Limit A1,
parameter 12, is exceeded.
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1. Verity that the axis 1 maximum travel limit in parameter 12 is correct.
2. If a Minimum Stroke is programmed in the CLM, verify that it does not exceed the

Maximum Travel limit.
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3. Axis 1 did not synchronize with the material speed. Consult chapter 6 for proper
adjustment of the position lag.

CODE # ERROR MESSAGE

12 Maximum Stroke

This error occurs in Automatic mode, if the maximum stroke value stored in the Immediate Stop,
parameter 15, is exceeded.

1. If a Minimum Stroke is programmed in the CLM, verify that it does not exceed the
maximum stroke.

2. Axis 1 did not synchronize with the material speed. Consult chapter 6 for proper
adjustment of the position lag.

CODE # ERROR MESSAGE

13 Immediate Stop

The error occurs when +24 Vdc is applied from the CLM Immediate Stop input (connector X3,
pin 5).

1. The Immediate Stop pushbutton has been pressed.
2. Consult the machine builder's wiring diagrams to determine how the Immediate Stop input

is used in the flying cutoff system.

CODE # ERROR MESSAGE

14 Invalid Block #

The program contains a jump or branch command that causes the CLM user program to jump to a
program block greater than 999.

NOTE: If Task 3 is being used, enter the Task 3 program in the appropriate program block
location, before enabling the Task 3 program in parameter 84.
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The BCB, BCD, and BMB program commands can result in a jump or branch to a target
block greater than 999. This jump is caused by a combination of an offset, jump distance,
or binary input. If either of these commands are used, refer to chapter 5 to determine if the
program command is used properly.

The branch or jump command contains an asterisk (*) in the target block. Refer to chapter

5 to determine if the program command is used properly.

CODE # ERROR MESSAGE

15 Invalid Prg Cmd
The error occurred because the CLM program encountered an invalid program command.

NOTE: If Task 3 is being used, enter the Task 3 program in the appropriate program block
location, before enabling the Task 3 program in parameter 84.

1. The program command contains asterisks (*). Refer to chapter 5 to determine if the
program command is used properly.

2. The auxiliary input or output programmed in the CLM program is zero.
CODE # ERROR MESSAGE
16 BCD Input

This error will occur if a BCD command is encountered in the user program and the auxiliary
inputs are not in a BCD format. Refer to chapter 5 for information on the BCD command.

1. The BCD program commands is programmed incorrectly.

2. Verify auxiliary inputs 1 through 8 are in a BCD format.
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CODE # ERROR MESSAGE
17 JSR Nesting

This nesting error occurs if the nesting depth of the programmed subroutines is greater than 127.

Change the user program so that the number of nested subroutines does not exceed 127.

CODE # ERROR MESSAGE

18 EOS Cmd Missing

The "EOS Command Missing" error occurs if the CLM user program does not contain an EOS
command where required. The cutoff program must encounter an EOS command at the end of
every flying cutoff cycle. If the CLM program encounters a LMD, LML, or LMR before the
EOS command, this error will occur.

1. Verify that the EOS command is programmed correctly. Refer to chapter 5 for information
on the EOS command and a typical flying cutoff program.

2. Verify that the EOS command is encountered on every flying cutoff cycle before the LMD,
LML, or LMR is encountered.

CODE # ERROR MESSAGE

19 RTS Nesting

This nesting error occurs when an RTS command is encountered in the CLM program without a
matching JSR command. Refer to chapter 5 for information on the JSR and RTS commands.

Verity in the CLM user program that a JSR command appears before the RTS command is
encountered.
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CODE # ERROR MESSAGE
20 Invalid Axis Nr.

This error occurs if the CLM program encounters a program command used with an invalid axis
number.

NOTE: If Task 3 is being used, enter the Task 3 program in the appropriate program block
location, before enabling the Task 3 program in parameter 84.

The axis number in the CLM program command contains an asterisk (*). Refer to chapter 5 for
information on how to enter the program command correctly.

CODE # ERROR MESSAGE

21 Drive Runaway A2

The "Drive Runaway Axis 2" error will occur if the direction of the axis 2 encoder and direction
of the the axis 2 command polarity are not the same.

1. The Direction Axis 2 parameter (P46) must be compatible with the wiring of the encoder or
with the command inputs E1/E2.

2. The data entered in Encoder Data A2 parameter (P41) does not correspond to the encoder
used on the back of the Axis 2 motor. Check that the lines per revolution entered in the
parameter matches the data on the encoder.

3. The RPM/Volts in the Drive Sensit. A2 parameter (P43) does not correspond to the
RPM/Volts on the axis 2 amplifier's command input (E1/E2).

4. The axis 2 moved without a command voltage being applied to the amplifiers command
input (E1/E2), i.e., the axis was physically moved by means other than the motor.
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CODE # ERROR MESSAGE
22 Excess Pos Lag A2

This error occurs when axis 2 is commanded to a position but the axis 2 servo system has
excessive position lag.

1. The axis 2 servo amplifier does not have power applied. Verify that the Bb contacts on the
axis 2 servo amplifier are closed. For more information on conditions that are needed to
apply power, consult the manual for the servo amplifier being used.

2. The Encoder Data A2, parameter (P41) does not correspond to the encoder used on the
back of the Axis 2 motor. Verify that the encoder value stored in parameter 41
corresponds to the encoder mounted on the motor.

3. The RPM/Volt in the Drive Sensit. A2 parameter (P43) does not correspond to the
RPM/Volts on the axis 2 servo amplifier command input (E1/E2).

4. The Accel. Rate A2 parameter (P44) value is too large. The motor is unable to accelerate
at this rate.

5. The Axis 2 Amplifier Enable output (CLM connector X4, pin 14) is not connected to the
Amplifier Enable (RF) input on the amplifier.

6. The axis 2 encoder cable is not connected to the CLM connector X2, or the axis 2 motor
encoder cable is not connected.

7. The axis 2 encoder cable is wired incorrectly or is defective.
8. The axis 2 encoder is defective.

0. The motor cannot turn because of a mechanical bind.
CODE # ERROR MESSAGE

23 Abs. Encoder 1

The condition occurs if the axis 1 absolute encoder is not connected, or the data transmission to
the CLM is interrupted or incorrect.
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1. The absolute encoder value stored in the Encoder Data A1, parameter (PO1) does not
correspond to the encoder used on the back of the Axis 1 motor. Verify that the
absolute encoder value stored in parameter 01 corresponds to the absolute encoder value.

2. The axis 1 absolute encoder cable is not connected to the CLM connector X1 or the axis 1
absolute encoder cable is not connected to the axis 1 motor.

3. The axis 1 absolute encoder cable is defective or wired incorrectly.
4. The axis 1 absolute encoder is defective.

CODE # ERROR MESSAGE

24 Abs. Range 1

This error occurs if the maximum number of turns of the absolute encoder is exceeded.

1. The absolute encoder value stored in the Encoder Data A1 parameter (PO1) does not
correspond to the encoder used on the back of the Axis 1 motor. Verify that the absolute
encoder value stored in parameter 01 corresponds to the value shown on the absolute

encoder.
2. The axis 1 absolute encoder cable is defective or is wired incorrectly.
3. The axis 1 absolute encoder is defective.
CODE # ERROR MESSAGE
25 Abs Encoder 2

This encoder error occurs if the axis 2 absolute encoder is not connected, or the data transmission
to the CLM is interrupted or incorrect.

1. The absolute encoder value stored in the Encoder Data A2 parameter (P41) does not
correspond to the encoder used on the back of the Axis 2 motor. Verify that the absolute
encoder value stored in parameter 41 corresponds to the value found on the absolute
encoder.
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2. The axis 2 absolute encoder cable is not connected to the CLM connector X2, or the axis 2
absolute encoder cable is not connected to the axis 2 motor.

3. The axis 2 absolute encoder cable is defective or is wired incorrectly.
4. The axis 2 absolute encoder is defective.

CODE # ERROR MESSAGE

26 Abs. Range 2

The error occurs if the maximum number of turns of the absolute encoder is exceeded.

1. The absolute encoder value stored in the Encoder Data A2, parameter (P41) does not
correspond to the encoder used on the back of the Axis 2 motor. Verify that the value
stored in parameter 41 corresponds to the value on the absolute encoder.

2. The axis 2 absolute encoder cable is defective or is wired incorrectly.
3. The axis 2 absolute encoder is defective.

CODE # ERROR MESSAGE

27 RS Break-Error

The error will occur if the optional IDS board is enabled but the CLM does not detect the
connection of the IDS board. The IDS board is enabled in the Serial Interface, parameter 80.

1. The connection of the IDS board to CLM connector X6 is made using the IKS 742 cable.
The maximum length of this cable is 10 meters.

2. The IKS 742 cable is defective.

3. The CLM serial communication port is defective.
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CODE # ERROR MESSAGE
28 Division By Zero

The error is an internal software fault in the CLM. If this error occurs, contact the Indramat
Service Department.

CODE # ERROR MESSAGE

29 Parameters Lost

This error will occur when the back-up battery, which stores the CLM parameters when power to
the CLM is turned off, is disconnected or the battery voltage is low.

1. If this error occurs every time the CLM is turned off and on, replace the back-up battery.
This error might also occur if the firmware is removed or a different CLM firmware is
installed.

2. Verify that every CLM-LM parameter has valid numbers stored in each parameter. The

CLM-LM parameters might contain asterisks (*), indicating invalid data has been entered.
Refer to chapter 4 for information on how to enter the CLM-LM parameters.

CODE # ERROR MESSAGE

30 Program Lost

The error will occur when the back-up battery, which stores the CLM program when power to the
CLM is turned off, is disconnected or the battery voltage is low.

1. If this error occurs every time the CLM is turned off and on, replace the back-up battery.
This error might also occur if the firmware is removed or a different CLM firmware is
installed.

2. Verify that every CLM-LM program has valid numbers stored in each program block. The
CLM-LM parameters might contains asterisks (*). Refer to Chapter 5 for information on
how to enter the CLM-LM program commands.
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CODE # ERROR MESSAGE
31 FeedAngle Loss 2

This error occurs if the feed angle auxiliary input, stored in the Monitoring A2 parameter 54, goes
low while axis 2 is moving. Refer to chapter 4 for more information on the feed angle auxiliary
input.

1. Verify that the feed angle auxiliary input is properly connected.

2. If the feed angle is attached to a press that operates continuously, either the press speed

must be slowed down or the part length being processed must be shorter.

CODE # ERROR MESSAGE

32 Marker Pulse 2 ?

The error occurs if the marker pulse of the axis 2 encoder is closer than 1/16 revolution to the
homing switch cam. Refer to chapter, Parameters 48 and 50.

Move the axis 2 home limit switch a distance equal to or greater than 1/3 of the axis 2 Feed
Constant.

CODE # ERROR MESSAGE

33 No Marker Pulse2
The error occurs if the axis 2 marker pulse was not detected within one rotation of the encoder
during the axis 2 homing cycle, or if there is a continuous marker pulse, most likely as the result

of a defective encoder.

Switch the marker pulse wires at connector X2, pins 3 and 4.
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CODE # ERROR MESSAGE
34 Min Travel Lmt 2

This minimum travel error occurs in Automatic mode, if the value stored in the Minimum Travel
Limit A2, parameter 51, is exceeded.

1. The axis 2 commanded position has exceeded the axis 2 minimum travel limit.
2. Verify that the axis 2 minimum travel limit in parameter 51 is correct.

CODE # ERROR MESSAGE

35 Max Travel Lmt 2

This maximum travel error occurs in Automatic mode, if the value stored in the Maximum Travel
Limit A2, parameter 52, is exceeded.

1. The axis 2 commanded position has exceeded the axis 2 maximum travel limit.
2. Verify that the axis 2 maximum travel limit in parameter 52 is correct.

CODE # ERROR MESSAGE

36 Axis 2 Not Homed

The error occurs if the user program encounters an absolute position command for axis 2, but that
axis has not yet been homed.

1. Verify that the axis 2 parameters are correct. Axis 2 can be homed in Manual or
Automatic mode. Refer to chapter 4, Parameters for more information on axis 2 homing.

2. Verity that the axis 2 position command in the CLM user program is correct. Refer to
chapter 5 for more information on the axis 2 position commands.
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CODE # ERROR MESSAGE
37 Drive Runaway Al

This error will occur if the direction of the axis 1 encoder and direction of the the axis 1 command
polarity are not the same.

1. Verify that the Direction Axis 1 parameter (P06) is compatible with the wiring of the
encoder or with the command inputs E1/E2.

2. The Encoder Data A1, parameter (PO1) is too small, and does not correspond to the
encoder being used for Axis 1.

3. The RPM/Volts in the Drive Sensit. A1 parameter (P03) does not correspond to the
RPM/Volts on the axis 1 amplifiers command input (E1/E2).

4. Axis 1 moved without a command voltage being applied to the amplifier's command input
(E1/E2), i.e., the axis was physically moved by means other than the motor.

CODE # ERROR MESSAGE

38 Synchr. Diff. A2

The "Synchronization Difference A2" error occurs when the difference between the axis 1 motor
and the axis 2 motor exceeds the value entered in Synchr. Diff. A2, parameter 40. This parameter
is used to enable axis 1 and 2 to perform as a synchronized axis. When the synchronized axis is
enabled, the synchronization difference factor must also be programmed in the parameter 58.
Refer to chapter 4 for more information on synchronizing axis 1 and 2.

1. Verity that the parameter entries for axis 1 and axis 2 are identical.
2. Verify that axis 1 or 2 is not skewing or binding.

CODE # ERROR MESSAGE

39 Index Length

The error occur when switching from Manual to Automatic mode, if the amount of material that
has passed under the measuring wheel is greater than the part length.
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Verity that the index length is correct before switching from Manual into Automatic mode. Refer
to the Length Correction, parameter 21 in Chapter 4 for more information on the index length.

CODE # ERROR MESSAGE

40 Battery Is Low

This condition occurs when the lithium battery which retains CLM memory (programs,
parameters, counter status, etc.) during power OFF, is below minimum voltage level.

A battery test is made at CLM power-up. If the battery is low, the error message is displayed;
press Clear to continue. The diagnostic message reappears every ten minutes as a reminder.
During normal operation, in any of the three CLM operating modes, a battery test is made every
four hours. If the battery is still low, the diagnostic message appears but a fault is not issued.

Replace the battery within two weeks of the first appearance of the diagnostic message. Turn
power OFF to the CLM, remove the Memory and Battery Module (refer to Figure 2.3), and
replace the 3.5-volt lithium battery. Call the Indramat Service Department if you have any
questions concerning battery replacement.

8.2. Serial Communication Errors

Serial communications errors are not displayed on the CLM display module, but the serial
communication error code and error message will be transmitted from the CLLM to a host device
(SOT, computer, etc.).

The correct format must be used when information is transmitted to the CLM from a host device.
If the format is not correct, the CLM will transmit an error code and message from the CLM serial
communication port (CLM connector X6) to the host device. The error code and message are
transmitted with the status number 01. Refer to the Serial Interface, chapter 7, for information on
formats and how status 01 operates.
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The CLM-LM serial communication errors are as follows:

CODE # ERROR MESSAGE

01 RS Block # Wrong

The program command being transmitted to the CLM has a invalid block number. The block
number must be between 000 and 999.

Verity that the proper program block number being transmitted is between 000 and 999. Refer to
the Serial Interface, chapter 7, for the correct program command format.

CODE # ERROR MESSAGES

02 RS Format Error

The information transmitted contains more characters than is allowed, or a carriage return/line
feed is not transmitted at the end of the information.

Verify that the information transmitted is in the proper format with a carriage return/line feed.
Refer to the Serial Interface, chapter 7, for information on the correct format.
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CODE # ERROR MESSAGE
03 RS Block Data Error

The format of the program command was transmitted incorrectly to the CLM.

Verify that the program command format is transmitted correctly to the CLM. Refer to the Serial
Interface, chapter 7, for the correct program command format.

CODE # ERROR MESSAGE

04 RS Checksum Error

Information transmitted to the CLM with a checksum must agree with the checksum calculated by
the CLM. The checksum is used to verify that the information transmitted is correct and
complete. The checksum can be enabled or disabled in the Serial Interface Functions, parameter
81. Refer to chapter 4 for information about the Serial Interface functions.

Verify that the checksum being transmitted is calculated correctly. Refer to the Serial Interface,
chapter 7, for information about calculating the checksum.

CODE # ERROR MESSAGE

05 Invalid Mode

An attempt was made to transmit parameter information without first selecting Parameter mode.
Also, if the LM Control Command "! CLO $DF" was transmitted in Automatic mode.

1. Verify that Parameter mode is selected before transmitting parameter information to the
CLM.
2. Verify that Manual mode is selected before transmitting the LM Control Command

(! CLO $DF) to the CLM. Refer to the Serial Interface, chapter 7, for information on the
LM Control Commands.
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CODE # ERROR MESSAGE
06 RS Para # Wrong

The parameter number being transmitted to the CLM is invalid, i.e., the parameter number must
be in a two-digit format between 00 and 99.

Verify that the parameter number being transmitted is between 00 and 99. Refer to the Serial
Interface, chapter 7, for the correct parameter format.

CODE # ERROR MESSAGE

07 RS Para # Too Big
The parameter number transmitted to the CLM is greater than 99.

Verify that the proper parameter number being transmitted is between 00 and 99. Refer to the
Serial Interface, chapter 7, for the correct parameter format.

CODE # ERROR MESSAGE

08 RS Stat # Wrong
An incorrrect format was used to transmit to the CLM.

Verify that the status number is being transmitted to the CLM in the correct format to the CLM.
Refer to the Serial Interface, chapter 7 for the correct status request format.

CODE # ERROR MESSAGE

09 Invalid Status #

This error occurs if the status number being transmitted to the CLM is invalid, i.e., not included
in the list of status numbers in chapter 7, Serial Interface.

Verity that the proper status number is being transmitted to the CLM.
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CODE # ERROR MESSAGE
10 Invalid Prg Command

The program command being transmitted to the CLM is invalid; it is not included in the list of
program commands found in chapter 5, Programming.

Verify that the program command being transmitted to the CLM is listed in chapter 5 and is used
correctly.
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L 1L ] | 3CR 3M aux 4CR
2wy w Y 6000 (5 8) | M R ° MAIN CONTACTOR
- ™ ¥z L + ! H H < 241,281,286
ER sL1 P 1281,
— TV E—
% SOFT START
™ 5
186 a2 | W sL2 o M aux CONTACTOR
M 5 Rs — 241,281
s
5 W R WM DM CLM
E 5L3 L3 01.2 2cR 5 DYNAMIC BRAKE
L . E— N CONTACTOR
32 - _
= 21,247
M 2)
—1 a2 10 OHM 41 34 L+ . 3 R
300 waTr & B p 120 VAC |
a
i -2 4} “be Power | 1/0 POWER SuPPLY
= z SUPPLY 4 AMP (TYPICAL)
c 3) H H FENIN SFU
z T 5 |8 24 23 22
R loNin 1N I oavos |
o 2
U g & 9) EMERGENCY CEXT
|| aioioin! SToP 81 TB1_ GRN/RED
25 - F-{z5 482
(35} b-{20]
28 29
30
27 28 s)
b iR CONTROL READY
2E6
DRIVE ON DRIVE OFF
1cR
24
B f f P L ol 2R DRIVE ON
246,286,2E6,3A6
2CR __ 3CR
. NOTE: 38 ) 36 S DRIVE ON
T
24v ov
1) ALL GROUND WIRES ARE GREEN.
2) NOTE POLARITY OF 3M CONTACTS. DC RATED CONTACTOR.
3A5
|| 3) 1 — C6 QTY. PER ORDER. 2000 MFD, 450 WVDC
REXROTH CLM_OT. 5 W/TDWT /MIAC
4) R1 — R3, 10 OHM, 100 WATT.
) INDRAMAT INTERCONNECTION
5) THE CLM Bb CONTACTS HAVE A MAXIMUM CURRENT CAPABILITY OF 150 mA. SRAVING NOWEER
HOFFMAN ESTATES, IL BE—1136
F THE 1CR, CONTROL READY RELAY, SHOULD HAVE A COIL RESISTANCE nFo. NAME | DATE | RV, DESCRIPTION DATE | NAVE | EC.O. NUMBER | PART NUMBER | SCALE N.T.S. | seeT2 or 5
GREATER THAN 480 OHMS. DRAMN | 5 pADILLA| 04/11/91 A | REVIBEBT PER E.CO. l08/25/32| CN. 920811-01 REVISION FOR
CRECKED
ECK REVSED B
ENGNEER
APPROVAL REPRINTS PROBITED, TS DOUVENT FOR CUSTOVER USE DY, NOT TO B2 GOPIED OF RELEASED. FEFERENGE GOPHIGHT LW
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IR AA

IA 74786
CLM-01.3-M

0 1 2 3 4 5 7 8 9
CLM 01.3 o CLM 01.3 ve e o
gz s B 23z 5 8
A CONN. X7 B: 28 CONNECTOR X5 Bz 2B
_— £ 3 - Fl z° o 24 VDC
EE 3z g3 EE 32 g3 24 22
|| 29 ru
41 -
€D s DC POWER ON
247,267
B (AXIS 1 DRIVE READY)
] [ ] TAS [EG ]
24| 45
— X3 ~[ ||| [m][o|]e]|=] [= ©
= W HHBHE LR
o ® cuoME5E 0 E
X5
PE1 L
C - ——O=
1A1
Al TDM 1
1A2 N
| I 1A3 A3 AXIS 1 ”
5CR
‘ »_{ 5 MAC _ Z BRAKE OFTION
| ) ) AXIS 1
2 A 2
‘ [Ec ] v (5]
D
|
[
T
,3 BB 24v ov
Y 1) 4A0 4E2
E
AC SERVO MOTOR MOTOR FEEDBACK
F—i AXIS 1 S 1
REXROTH CLM 01.3—M/TDM1/MAC
NOTES: INDRAMAT INTERCONNECTION
P DRAWING NUMBER
1) REFER TO MOTOR CONNECTION DIAGRAM FOR RECOMMENDED WIRE SIZES. HOFFMAN. ESTATES, IL BE-1136
F 2)  THERMAL SWITCH AND BRAKE WIRES ARE PART OF MAC MOTOR POWER INFo. NAME DATE | REV. DESCRIPTION DATE | NAVE [£CO. NUMBER | PART NUMBER |SCALE N.T.S.[SHEETS oF 8
CABLE. SHIELDS FOR THESE WIRES ARE CONNECTED AT MOTOR END ONLY. DA 1, PADILLA [04/11 /a1 |2 REVSED PR ECO. 08/25/52] C. 32081101 REVISION FOR
3) IF SOFT START CIRCUIT IS USED, 2CR CAN BE SUBSTITUTED BY 2Maux. CHECKED REVISED BY
RS RIS PRCHETED. THS DGEINENT FoR GUSTOVER U NLT_GT T BE COPED O ELEASED FTERENGe copee Lo
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IA 74786
CLM-01.3-M

IR AA

0 \ 1 2 3 4 \ 5 6 \ 7 \ 8 \ 9
40
8 CABLE # 45
n 04—0711 CONNECTOR X3 240 CONNECTOR X3
24y PIN I g
AR RUN  PARAMETER - A INPUTS . i INPUTS (CONTD)
ax
A = [Tor e ﬂ 1 PARAMETER MooE ) 117 /ey 17 AUX INPUT 1
SCR ! TB1 MANUAL AUTo
51 X0 GRY/PNK WHITE
SR U a—" Z 2 A ooe 9 8 o ne
ox
— 208 swreo | | aeeorsor 119 P 19 AUX. INPUT #3
TB1 ‘ ‘ J
104 A 4 HOME LIMIT SWITCH 120 et 20 AUX. INPUT 24
1 —— J
B 105 5 IMMEDIATE STOP 121 21 AUX. INPUT #5
, oo o | ¥
oo ReO/BLY 6 AXS #1 DRIVE READY 122 P 22 AUX. INPUT 45
s s | |
— © s 1 ‘ © D AR @7 (ot usen) (23 P« TEL/GRY 23 AUX. INPUT 47
06 REV
T8 CLEAR GRY/BRN ‘ ‘ PNK/GRN ‘ ‘
o [
C | 109 IR 9 AXS #1 JOG FORWARD 125 R/ 25 AUX. INPUT 49
' ! — Il
L o e B/
110 i i 10 AXIS # JOG REVERSE 126 26 AUX. INPUT $10
o
H— v 24 T AR L crop cut INPUT VOLTAGE LEVEL 127 |ERe 27 AUX. INPUT #11
] I J
QUT INHIEIT 1 —
24 Tig e || 12 CUT INHIBIT 28y 128 | 28 AUX. INPUT $12
+—] L T = oN
18v
b WHT/EL 13 (NoT UseD) 120 |/ 28 AUX. INPUT #15
2)
UNDEFINED
WHT/GRN 14 (o UsED) T30 |/ 30 AUX. INPUT #14
2 5V
| | WHT/BLU 15 (uor useD) - T3 /e 31 AUX. INPUT #15
81 ‘ ‘ .
24 ston {ifs pe 16 REGISTRATON WARK 137 o 52 A LT #i8
RED
E B
34 ovnc 24 GREEN 37 +24v00
35 ovoe SHELD
CLM sc2
1 4A5 sa¢ CONTINUED 4A8 —
REXROTH CLW 071 3—M/TOMT /MAC
NOTE: INDRAMAT INTERCONNECTION
1) PARAMETER SELECTOR SWITCH SHOULD BE LOCATED INSIDE CABINET NEAR CLM. HOFFMAN, ESTATES 1L DRAWNG NUNBER BE—1136
F 2) FERRULES (ENDS) OF UNUSED WIRES SHOULD BE SEPARATELY WRAPPED WITH INFo. NAME | DATE | REV. DESGRIPTION DATE [ NAME [E£0.0. NUNBER | PART NUNBER |SOALE N.T.S.[SHEET4 OF 8
ELECTRICAL TAPE. ORAW |5 pADILLA|04/11/s1] A | REVSED PER ECO. /5| | Soman-or REVISION FOR
3) MANUAL MODE IS THE DEFAULT MODE WHEN INPUTS #1 AND #2 ARE LOW. BY
CHEGIED REVED 67
ENGINEER
APPROVAL REPRNTS PROMBITED. THS DOGUNENT FOR CUSTOUER USE OWLY, NOT T0 BE COPIED O RELEASED. REFERENGE COPYRIGHT LAV,
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IA 74786
INDRARIAL CLM-01.3-M

0 1 \ 2 3 \ 4 \ 5 \ 6 \ 7 8 9
- CABLE # 4F2 % sF4
CONNECTOR X4 o\ 04—0701 GONNECTOR X4 o || |
2 QUTPUTS A o ez OUTPUTS ) + 82
GRN/BLK 5]  AXIS #1 MANUAL MODE N~/ WHT/GRY
AXIS #1 MANUAL MODE 1 J ¢ 3
A # T 201 pOy 22 AUX. 01 OUTPUT 17 217 .
AXIS #1 AUTOMATIC MODE 2 ! ! SN 502 AXS #1 AUTOMATIC NODE A0 AUX. 02 DUTPUT 18 W 218

| | cmmep roma  PARAMETER MoDE S
PARAMETER MODE 3 203

g
viLer
22 AUX. 03 OUTPUT 19 219
AXS #1 DRIVE 4 /K 004 440,308 AUX. 04 OUTPUT 20 220
5CR
s

ENABLE (RF)

wrp L e
B BRAKE RELEASE

|| s oy s i somremr
206

PINK
AUX. 05 OUTPUT 21 221

AXIS # SYSTEM FAULT &

= | e
B |

‘ VEL/BRN =5 TEST MODE N~ YEL/GRY
TEST MODE 7 ‘ 207 O AUX. D7 DUTPUT 25 Tm
GRY/BRN CUT INHIBIT S~ PNK/GRN
GUT INHIBIT OUTPUT & 3
‘ ‘ 208 AUX. 08 OUTPUT 24 ﬂ
ov ov
WHT/RED YEL/PNK
c (NoT usED)  © /R AUX. 03 OUTPUT 25 /K 05
10
WHT/PNK BRN/BLU
/ AUX. 10 OUTPUT 26 /! 226

(NOT USED) 10 —H—q >
WH1/BLK i an/cRN
(NOT USED) 11 —H—/ECI% AUX. 11 QUTPUT 27 /N 227
1 587
Dl
PHK/BRN veL/oLu
{NOT USED) 12 —H—/ECV AUX. 12 QUTPUT 28 /! 228
(NOT USED) 13 4‘_‘% AUX. 13 QUTRUT 28 YEL/RED 553
D B
(NOT UsED) 14 fenzom, D AUX. 14 OUTPUT 30 BRN/RED 230
82
w1/BLy /oL
(NoT USED) 15 4‘_}—/5@ AUX. 15 OUTRUT 3 /K 30 22
)
(NOT USED) 16 J—‘m@ AUX. 16 OUTPUT 32

I i

22

E owoe 34 BLacK r2ac 37
] (22 CLM
CLM owe 35 22
I
L 6A0
|| CONTINUED 546 5A9
REXROTH CLM_01_5—M/TDWT /MAC
INDRAMAT INTERCONNECTION
NOTES: HOFFMAN ESTATES, 1L ORAVING NUNGER BE—1136
1) FERRULES (ENDS) OF UNUSED WIRES SHOULD BE SEPARATELY WRAPPED TS o &
F WITH ELECTRICAL TAPE. NFO. NAME | DATE | REV. DESCRIPTION DATE | NAME [ EC.O NUMBER | PART NUWBER |SCALE N.T.S.[ SHEETS oF
2) THE CLM OUTPUTS HAVE A MAXIMUM CURRENT CAPABILITY OF 50mA. DRAMN 1D, PADILLA| 04/11/01| A |REVSID PRR ECO. 06/25/82] C. 920811-01 REVISION FOR
LOAD MUST BE GREATER THAN 480 OHMS. SHEGKED
K REVISED BY
ENGINEER
APPROVAL REPRINTS PROGEITED. THIS DOCUMENT FOR_GUSTOWER_ USE_ GHLY, NOT T0 BE_GOPED DR RELEASED. REFERENGE COPYRIGHT LAW
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IA 74786
CLM-01.3-M INDRARIAL

0 1 2 \ 3 \ 4 \ 5 \ 6 \ 7 8 9
INDRAMAT CABLE D3-0500
INDRAMAT CABLE # 03-0721 1) AX‘S 1
A CONNECTOR X1 sy . 2
| LARGE WHITE T v 10 e
) LARGE_BROWN / ]l } } = } } I[ 12 | ooe .
3 BLACK ] +—t 153 +—t i 4| VaARKeR =]
- 4 RED ] L1 154 L1 i 3| arker 2
5 BROWN } } 155 } } 51 cHanneL A -
3 GREEN [ ] —t 156 —t | 5 | cuannel & =
7 GRAY [] L1 157 L1 [ B lowames &
B 8 PINK [ ] } } 158 } } I L cHANNEL B é
9 BLUE / l < 150 b / 2 | avp creck S
10 GREEN /YELLOW T SHD l 9| shiewo -
TB3
LARGE WHITE | o T) 10 oo
LARGE BROWN } } o } } 12 | Lsoc o
[ 163 —t | s e e = = NoTE:
[ 154 Lt | e I £ NPIOAL
C BROWN L T i A =3 1) TYPICAL APPLICATIONS USE EITHER
13 GREEN / 1 165 1 \ B CHANNEL A o INCREMENTAL/MEASURING WHEEL OR
" GRAY | . 166 t— I 5] CHANNEL A == ABSOLUTE ENCODER.
=
15 PINK l ; ; 167 ; ; \ T CHANNEL B § = 2) THE VIOLET WIRE (NOT SHOWN) ON THE
15 T 158 T CHANNELE L B INDRAMAT CABLE 03-0500 IS NOT
— BLUE | | 2 =
17 e peion | b 169 S T o AP arEck T 2 USED.
19 TaL SHD! SHIELD
INDRAMAT CABLE # 03-0731 —_— \—
2)
INDRAMAT CABLE 03-0500
D 83
1 GREEN /YELLOW. T S0 X
o
20 GREEN / (L\ 151 h T 19 | pata (=) é
21 EROWN 152 Ziama) =9
RED [T [ n ==
[ 22 / +— 153 +— \ 3 TAKT (=) = =
23 BLACK i } } 154 } } I T () B
LARGE BROWN 1 12
# LARGE WHITE | T 199 T | s |00 s
25 156 +24v a
E
E CLM 01.3 INDRAMAT CABLE # 03-0723
1) | INDRAMAT CABLE 03-0470
B REXROTH CLM_07 3 W /TOM1 /MIAC
INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, 1L ORAVING NUMBER BE—1136
F NFO. NAME | DATE | REV. DESCRPTION DATE | NAVE [£.C.0. NUMBER | PART NUMBER |SCALE N.T.S. [ SHEETE OF g
ORI | 5 pADILLA| 04/11/61 | REVSED PR EC0 /5] S20811-01 REVSION FOR
CHECKED R &Y
ENGNEER
APRROVAL REPRINTS PROWEITED_THS DOCUNENT FOR_GUSTONER_ USE ONLY_ NOT 10 B COPED R RELEASED REFERENCE COPVRIGHT LAW
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IA 74786
INDRARIAL CLM-01.3-M

A
1) CABLE #05-0202
(IKS 742)
CONNECTOR
- IDS BOARD X6
OPTION BNk
5WDC 5 = = 24 5V
[ [
GRAY
B ovnG 4 f—t f—t 8 ov
[ [
ovoc 3 — YELLOW — 7 ov
Il Il
B ™D 2 A BROWN E—a 3 RuD
[ [
RxD 1 . WAITE I 2 T
¢ T
1 GRD

CLM
D
E
1) MAX. IDS CABLE LENGTH IS 32.5 FEET.
[ REXROTH CLM 01.3—M/TDM1/MAC
INDRAMAT INTERCONNECTION
HorFAN ESTATes, 1| CAVING NUMEER BE—1136
F nro. e | oAt | Rev. DESGRITION OATE | NAVE [ £CO. NUMBER | PART NUMBER [SCALE N.T.S. [ SHEET7 OF 8
SRAMN ' pADILLA| 04/ /01 A__| REVISED PER ECO. J08/25/52 | CM. 920811-01 REVISION FOR
CHECED REVSED B

! f
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IA 74786

CLM-01.3-M

IR AA

0 1 \ 2 3 \ 4 5 6 7 \ 8 9
cM 013
EXPANSION (ONLY) INPUTS EXPANSION (ONLY) OUTPUTS
81 81 81 81 TB2 4)
A B (coNn) (cont)  (conT) (conm) (TB2  (CONT) s L
24 17 24 340 362 22 222 2 3)
24 [118 | [2¢ | [341 | [363 [22] [223] [151 | [ |
[2¢ ] [n9] [2¢ | [342] [384 [22 ] [224] [152 | [Ec|
24 120 24 343 22 22 225 153 LARGE LARGE
24 121 24 344 22 226 154
24 122 24 345 ] 22 227 155 [
24 123 24 348 ] 22 228 156 [
24 124 24 347 [65 | 22 229 [ 57 [
B 24 125 24 348 366 22 230 2 6) 158 [
24 126 24 24 367 72 231 = 150 [22]
[2+ | [127] [ [Es} 2 |68 | [2z| [232] REE R
][] — Y [ Ealien (el [l ?
B L2400 |12 317 1 [370] L | L& 2 [152 | [
130 318 24 371 201 163 47
25 131 319 24 372 202 164 Eo
[52 ] [132] [320] [2¢] [373] [203 ] [765 | [ ] =
C [ [+ [321| [2¢] [374]| [204 | 9 9 e | [0 |
101 322 24 375 205 167 3 |
e | G| o] Edl 206 | ] [ ] T ! O
[103 | [324] [2¢| [377] [207] [169 | ]
F— [04 | [325| [z [378 | [208 | E 0000 ©oo0o
[705 | [326| [2¢| [379 ] o
[706 | [327] [2¢] [380 | 22 CABINET GROUND
] [328] [ | [2+ | ]
o| [ . et 2 [
[108 | [ 330 349 L 1) LOCATE CABINET GROUND NEAR 1CB.
1o | [EC | 2) E G TERMINALS ARE GROUNDING TYPE OR CONNECTED
o [ e | | TO CABINET GROUND WITH 12 GA. GREEN WIRE.
- 112 2 352
] 1 [33] — (2531 3) SHD AND PE ARE NOT GROUNDED AT TERMINAL.
] 1 [354] 1 [434 | 4) TB6 SHOULD BE LOCATED NEAR TB5 TO ALLOW
e | G531 [385] i (235 | THERMAL SWITCH AND BRAKE WIRE CONNECTIONS
E 2 e 356 7% FROM MOTOR POWER CABLE.
335 357 217 437 5) TERMINALS FOR MEASURING WHEEL OPTION.
| | 336 | | 358 | | 218 | | 438 | 6) THESE TERMINALS ARE NOT USED WITH
| | 337 ] |35 [ 219 | | 439 | AN ABSOLUTE ENCODER.
- 338 360 220 440
— Bl et == F+1 | REXROTH CLM_01.3—M/TDM1/MAC
S — = — ~ | INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, 1L | T NUMBER BE-1136
F INFO. NAME | DATE | Rev. DESCRIPTION DATE | NAME [ EC.O. NUMBER | PART NUVBER [SCALE N.T.S. [SHEETS OF 8
SN | 5 paoiLLA| ot/r/or A _RERER PR ECO. ] T I ] REVISON FoR
SR REvSED oY
ENGINEER
APPROVAL REPRINTS PROMIITED. THS DOGUMENT FOR_ CUSTOVER USE_ONLY. NOT To_BE COPED GR RELEASED. FEFERENCE COPYROHT LW

t
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TWO-AXIS INTERCONNECT DRAWINGS



IR AA

IA 74786
CLM-01.3-M

0 \ 1 2 3 4 5 6 7 8 9
CABINET NOTE:
A 2A0 1) ALL GROUND WRES ARE GREEN.
. 2) TERMINALS ARE SHOWN FOR MOUNTING 1TR EXTERNAL TO CABINET.
| 3) REFER TO TRANSFORMER CONNECTION DIAGRAMS
| FOR PROPER WIRING PER LINE VOLTAGE.
— = I =
) |
<uw Lz 2 S5 Hz | x2 =51 220 VAG
—05 | o N _o—
Iz | oL2 | 32 et
B ” N s Y !
L3 13 x3
—0 o/ X o—| | 203 ! 313
(LINE)/220 VAC
3 PHASE
- 2L1 212
) 1ED 1E3
HI H3y H2 Ha 120 VAC
LINE) /120 VAC
C 2R (LINE) /
SINGLE PHASE s
xtol [ T 1
x 120 VAC x2 [ [ |
| |
|| = } DM } DM
— | AXIS 1 || AXIS 2|
MAC BLOWER (OPTIONAL) Ixi3_ x4 | bas  xa)
AXIS 1 LQ;]’
85 f 2 185
b 5 F--—o—{ o ---{2 L TT 760
/[ L FAN CABLES
--- «F-E G
3 2
F— MAC BLOWER (OPTIONAL) CABINET FAN
AXIS 2 3
85 h 2 TBS 3 ) 2
{5 oo )0 - {2
L
E L< 5
246 248
B 1c6 168 REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, IL. DRAVING NUVBER BE—1135
THIS DRAWING SET IS OFFERED AS A GUIDE ONLY. IT MAY OR MAY NOT CONTAIN ALL OF
F NFo. NANE | DATE | REV. DESCRIPTION DATE | NAME | EGO. NUMBER | PART NUMBER | SCALE N.T.5. | SHEET1 OF 12
THE WIRING INFORMATION NEEDED FOR A SPECIFIC CUSTOMER APPLICATION. SR |0 pmoin | oy ] PV PR ECO W] o | T waon TR
THE SELECTION AND SIZING OF ALL NON—INDRAMAT COMPONENTS ARE ULTIMATELY THE BY
CHECKED
RESPONSIBILITY OF THE MACHINE BUILDER. BY REVISED BY
ENGINEER

APPROVA

L

REPRINTS PROAIITED. THS DOCUMENT FOR_CUSTOMER_ USE ONLY, NOT 1O BE COPIED OR_ELEASED. REFERENCE COPYRIGHT LAW
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IA 74786
CLM-01.3-M

IR AA

0 | 1 2 | 3 | | 5 6 7 8 9
1E6 188
B GND_ 1) —‘ 120 VAC
16 3 2
A s |
VS é) 2CR 4 SMoaux g 3CR s )
a n — | |} |} ™ MAIN CONTACTOR
3L W‘M‘ 511 = 2A1,2B1,2B6
1 Tov e
42 SOFT START
156 sz | M 5L2 2 ™ aux s CONTACTOR
1 au a3 RS — 2A1,2B1
B v il e TVWM TDM TDM CLM
3L3 5L3 r/vv—)
'} L3 AXIS 1 AXIS 2 01.3 2CR 7 DYNAMIC BRAKE
| e CONTACTOR
f
32 L L [ - —
2C1,2A7
RDB M 2) ——
. 3p [ 00M 33 34 L+ L+ L+ 8 3 z
f ul
300 WATT * Xt M 0 — |ovAac [
e 2 H DC POWER | 1/0 POWER SUPPLY
== < SUPPLY 4 AMP (TYPICAL)
C 3) H R 5FU
$ 3
& 24 23 22
2 ainialn —— 24 \DC
X0 g 2 B)
2 3 EMERGENCY EE;(TT'OP
|| 2 [+ 3 [ sToP I 81 T8 GrRN/RED
¢ 25 --{ F--103 4B2
‘29 103
28 %
27
28 %)
D 1cr CONTROL READY
266
DRIVE ON DRIVE OFF p
|| |} » 3 o @ DRIVE ON
2A6,286,2E6.3A6
2CR 3CR
38 77 36 ¢ DRIVE ON
G
E f S
NOTE: 24V ov
1) ALL GROUND WIRES ARE GREEN. 3A5 3A8
— 2) NOTE POLARITY OF 3M CONTACTS. DC RATED CONTACTOR. REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
3) C1 — C6 QTY. PER APPLICATION. 200D MFD, 450.WVDC INDRAMAT INTERCONNECTION
4) R1 — R3, 10 OHM, 100 WATT. DRAWING NUMBER _
HOFFNAN ESTATES, IL. BE—1135
F 5) THE CLM Bb CONTACTS HAVE A MAXIMUM CURRENT CAPABILITY OF 150 mA. NFo. NANE | DATE | REV. DESGRPTION £CO. NUMBER | PART NUMBER |SCALE N.T.S. | SHEET2 OF 12
THE 1CR CONTROL READY RELAY. SHOULD HAVE A COIL RESISTANCE DRAYN | b. PADILLA|03/21 /91| A [REVISED PER ECO. 920730-01 REVISION FOR
GREATER THAN 480 OHMS. KD i i REVISED BY
ENGINEER [ [
ARPROVAL REPRINTS PROMIBIED. THS DOCUMENT 707 CUSTOWER USE DMLY, NOT T0_GE_ COPED OF RELEASED. REFERENCE_CORIHT LW
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REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

0 \ 1 2 \ 3 \ 4 \ 5 6 \ 7 8 9
CLM 01.3 v, s CLM 01.3 vo w
g3 =8 gz 5 g
A CONN. X7 £ z&  CONNECTOR X5 I
€5 e 2 g 52 24 VDC
E R €3 sz g 2 €3 24 22
R
H M [ R(E [ FlH
|| “ 29 ‘30
D M, D DC POWER ON
2A7,2E7
B (AXIS 1 DRIVE READY)
(T 43 (T
2CR
24| 45 42
24 MAC
B % H HM” m\;‘é \;HEH;‘ % " HH"’ ”‘EH%‘ E”L% | {26} S = 7D7 | (AXIS 2 DRIVE READY)
e s SoMEs B B 1K ez o8B EE 8 . 2)
\—v—l 1/4 WATT \—X,—IS b1 &5 TAS
xs x5
PE1 s PEZ s
C r————10= r————10=
1A1 2A1
o Al TDM 1 oY) Al TDM 1
A2 A2
— 24
5CR TB5 TBS
7677 MAC 72 BRAKE OPTION
AXIS 1
2) 2)
g
D
8CR  TBS 185
6 MAC 7 BRAKE OPTION
AXIS 2
2) 2)
B 24v v ov
4A0 4E2
E
AC SERVO MOTOR MOTOR FEEDBACK AC SERVO MOTOR NOTOR FEEDBACK
N REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
NOTES: N INTERCONNECTION
; I DRAMAT DRAWING NUMBER
1) REFER TO MOTOR CONNECTION DIAGRAM FOR RECOMMENDED WIRE SIZES. HOFFMAN ESTATES, IL. BE—-1135 INORAMAT
F 2)  THERMAL SWITCH AND BRAKE WIRES ARE PART OF MAC MOTOR POWER nro. NANE DATE | RV, DESCRIPTION DATE | NAVE [E.CO. NUMBER | PART NUMBER [SOALE N.TS. | SHEETS oF 12
CABLE. SHIELDS FOR THESE WIRES ARE CONNECTED AT MOTOR END ONLY. DRAWN 0. paDILLA|03/21/01| A |REVISED PER ECO. 8/1jsz) Cu. | 920730-01 REVISION FOR
3) IF SOFT START CIRCUIT IS USED, 2CR CAN BE SUBSTITUTED BY 2Maux. CHEGKED REveED BY
RS PPN PROBITED TS DUGUNENT 7o GUSTONER USE oY o o BF GGPED oF WLEFSED FEFERPAGE GoP et LAY

! f
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IA 74786
CLM-01.3-M

IR AA

0 [ 1 2 3 4 \ 5 6 \ 7 \ 8 \ 9
s CABLE # 4F3
» n 04—0711 CONNECTOR X3 240 | CONNECTOR X
R PARAMETER ’
son oo o o ) INPUTS - - INPUTS (CONTD)
A 2 101 fh< 1 paraverer vove 3 - 17 17 AUK INPUT #1
scR ! 81 WANUAL ¢ AUTO
51 L X0 GRY/PNK WHTE
—— s —{s2}—=>% = 2 Niromanc wooe ¥ 118 18 AUK INPUT 42
ox
| 208 v | |, s g e 19 AU INRUT £
81 ‘ ‘ J
HOME LMIT
+—{ 24 | 104 |/ 4 HOME LMIT SWITCH {24 | 120 RV 20 AUX. INPUT 44
IMMEDIATE STOP
e | 1]
B 24 :J_c 105 5 IMMEDIATE STOP 121 21 AUX. INPUT 45
L Y . |l
388 & AXIS #1 DRIVE READY 122 22 AUX. INPUT 46
Sk S K |
|| w5 1| ps 1| DN ot usen) 123 |/ 25 ALK INPUT 47
406 FuD 106 REV ‘ ‘
61 | cear
5 SRY/ERN 8 cLEaR o4 T/ 24 AUX. INPUT 48
2 \
L | o wT/ReD veL/PrK
c o i 109 ‘ ‘ 9 AXIS #1 JOG FORWARD 125 25 AUX. INPUT #9
= L oM L s oo reverse 126 |ERVEL 26 AUX. INPUT 10
H J P . #
CROP CUT L INPUT VOLTAGE LEVEL
|| +—{ 24 1 WL L orop cuT —_— 17 R 27 AUX. INPUT #11
cUT INHBIT 24v
+—{ 24 112 WAL L iz cur e 128 |/ 28 AUX. INPUT #12
L= 1 - ON
18V
o wHT/YEL 15 (ot usen) 129 |E/mE 20 AUX. INPUT 413
2)
UNDEFINED
WHT/GRN 1+ (0T useD) 130 |ERVRD 30 AUX. INPUT 414
2 sV
| | wiT/6Lu 15 (ot usen) o o 13 |ERv/EK 31 AUX. INPUT 15
TB1 ‘ ‘
T GRY/GRN BROWN
X SRR .
E 8 BLAcK o oReen
34 owoc 24 < 37 +24v00
o w one v L LM
st
CLM EC
502
|| 4A5 o CONTNUED 4AB
vore: REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
1) PARAMETER SELECTOR SWITCH SHOULD BE LOCATED INSIDE CABINET NEAR CLM INDRAMAT ...
2) FERRULES (ENDS) OF UNUSED WIRES SHOULD BE SEPARATELY WRAPPED WITH HOFFNAN ESTATES, 1L BE-1135
F ELECTRICAL TAPE. INFo. NAME DATE | REV. DESCRIPTION 04T | NANE [E£.0.0. NUMBER | PART NUMBER |SCALE N.T.S. | SHEET4 OF 12
3) MANUAL MDDE IS THE DEFAULT MODE WHEN INPUTS #1 AND #2 ARE LOW. ORAWN. 1 5. PADILLA|03/21 /g1 —A [ REVISED PER E.CO. (/12 CN. | 920750-01 REVISION FoR
CHEEC\:(ED REVISED BY
ENGINEER
APRROVAL REPRATS PROBITED. TS DOGUNENT FOR_GUSTONER USE ORLY, NOT T0 BE_COPED OF RELEASED. REFERENCE COPYRGHT LAW

!
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IR AA

IA 74786
CLM-01.3-M

0 1 \ 2 3 \ 4 5 \ 6 \ 7 8 9
TR CABLE # 4F2 - 4
CONNECTOR X4 _ N 04-0701 CONNECTOR X4 ™ | |
2 OUTPUTS P 52 B2 OUTPUTS 5 ) 02
AXIS # MANUAL MODE N~
A AXS 41 MANUAL MaDE 1 [ e 507 ¥ [22] o o ourouT 17 wir/eer 2
TB2
P — || s ooy s s wrowsmowoe [ = A0 02 oUTUT 18 wine s
|| oo e omemmae o 2
PARAMETER MODE 3 SRR 203 22 | AUX. 03 QUTRUT 19 e EE
s pome + el e o a0 v 70 vauon {5
ENABLE (RF) ‘ ‘
GRu/aL) =] WS #1 BRAKE RELEASE ; -
B aRakE RiLEAsE {205} 440,306 AUX. 05 QUTRUT 21 221
o®
B I R N - N
AXS #1 SYSTEM FAULT 6 "/ 06 # 5z AUX 08 QUTPUT 22 <&— 2 555 ]
‘ ‘ L= 6CR ‘ ‘
TEST MODE N
TEST MODE 7 ‘ /RN 507 AUX. 07 QUTPUT 23 YEL/GRY 03
12077 P [
CUT INHIBIT N
cuT INHBIT auTRUT 8 ‘ S 508 AUX. 08 OUTPUT 24 i /N 04
4E5 ov ov
¢ (ot usen) o wr/RE) AUX. 03 OUTPUT 25 T/ (25
W acr oo
(NoT UsED) 10 —HMCV = AUX. 10 BUTRUT 25 SRR 7926
1) TB2
(NoT USED) 11 AHL/E“‘CV AL AUX. 11 OUTPUT 27 B/ 557
v
PNK/BRN AXIS #2 MANUAL MODE S~ YEL/BLU
AXIS #2 MANUAL MODE 12 } } LNy # 20 22 | AUX. 12 OUTPUT 28 /W 508
p| A s avTonaT wooe 13 | | e (IS AXS 42 AUTONATIC MoDE [5l % AUX. 13 OUTPUT 29 LN PP
ar
axs #2 DRIVE EnasLe
AXIS 42 DRIVE ENABLE 14 | | woves g L 7c8 AUX. 14 OUTRUT 30 VD 550
(®F) 1] 70R J—N—l 182
A5 #2 BRAKE RELEASE
AXIS 42 BRAKE RELEASE 15 wie 1915 £ 6 AUX. 15 OUTPUT 31 PR
‘ ‘ 106R B2
—_— GRY/GRN 57— AXIS #2 SYSTEM FAULT
AXIS #2 SYSTEM FAULT 16 216 22 }—¢ 5 AUX. 16 DUTRUT 32
| SR +onc 36
E BLACK
owe 34 Lanme 37
B2 CLM
g
CLM o 22
I a0 62
1 CONTNUED 22 oA REXROTH 2 AXIS CLM O1.3—M—E,/TDM1,/MAC
NOTES: HOFFMAN ESTATES, IL DRAVING NONBER BE—-1135
F n F&?:“éf;g;‘gi ‘T’:P‘EJN”SED WIRES SHOULD BE SEPARATELY WRAPPED INFo. NAME DATE | ReV. DESCRIPTION DATE [ NAVE [ECO_NUMBER | PART NUMBER |sCALE N.TS. [SHEETS OF 12
y DRAWN .C.0. M. - REVISION FOR
2) THE CLM OQUTPUTS HAVE A MAXIMUM CURRENT CAPABILITY OF 50mA. BY D. PADILLA|03/21/91 | A |REVSED PER ECO. (727 R S20750-01
LOAD MUST BE GREATER THAN 4B0 OHMS. gk i Y
ENGNEER [
SReRSeAL N T PRCETED TS GO T SUSTORE U GO O B COPED O R ARG SoP R LAY

!
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IA 74786
CLM-01.3-M

IR AA

0 \ 1 2 [ 5 [ 4 [ 5 6 \ 7 | 8 ‘ 9
BE &3
S5E7 CABLE #
|
2y 1 N e () ) " o ) war/ery
A 317 1 AUXLIARY INPUT 17 17 AUXILIARY INPUT 33
WITE
EIRiaZa 2 AUUARY EUT 18 354 16 AUXILIARY INPUT 34
319 |RVRD 3 AUXILIARY INFUT 19 335 19 AUXILIARY INFUT 33
vELLOW
S50 & ausmy T 20 3% 20 A T 30
. e |1 e vour 357 21 ALARY NPUT 37
'l we ||
Sog e/ ‘ ‘ 6 AUXILIARY INRUT 22 338 22 AUXLARY INRUT 38
(323 o« i 7 AUKARY NPUT 23 339 ST 23 AUXLARY INAUT 39
e ||
S5 o/ 5 AUKUARY INRUT 24 340 / 24 AUXILIARY INPUT 40
" \
P veL/PrK
c g 5 AUXILARY INPUT 25 4 25 AUXILIARY INPUT 41
BRN/BLU
g s 10 AUXLIARY INPUT 28 42 A 26 AUXILIARY INPUT 42
T/BLK INPUT VOLTAGE LEVEL e /RN
Sy 11 AUXLARY WPUT 27 INPUT VOLTAGE LEVEL 343 |2 27 ADILIARY INPUT 43
24v VEL/BLU
S55 PR 12 AUXLIARY INPUT 28 44 |2 28 AUXILIARY INPUT 44
- on
18V veL/ReD
R g 15 AUXUARY NPUT 26 35 26 AUXIIARY INPUT 45
UNDEFINED BRNRED
ERepi 14 AUXLARY INPUT 30 346 Zii 30 AUXILIARY INPUT 45
sv
aRn/aLk
337 ] /e 15 AUSLIARY WPUT 31 o - o 347 |2 31 AXLARY NPUT 47
eRomN
3351 SRY/e 16 AUXILIARY INPUT 32 348 32 AUXARY INPUT 48
Reo 36 +24v0C
£ = creen
awe 24 37 +24v00
Lt 0 [l L LM
BAS owe CLM SHIELD \TJ
|| 72 CONTINVED 648
REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
Nore: INDRAMAT ...
1) IF A SHOWN TERMINAL BLOCK IS NOT USED, THEN THE WIRE END SHOULD HOFFMAN ESTATES, 1L BE-1135
F BE WRAPPED (INDIVIDUALLY) WITH ELECTRICAL TAPE. INFO. NANE DATE | REV. DESCRIPTION DATE | NAME | E.C.O. NUMBER | PART NUMBER |SCALE N.T.S. ‘SHEETS OF 12
FERRULES (ENDS) OF UNUSED WRES SHOULD BE SEPARATELY WRAPPED A T REVISED PER ECO. s o | saraol REVISON FoR
WITH ELECTRICAL TAPE. AN |0, pADILLA [03/21/81 /2
CHECKED
“oK REVSED BY
ENNEER
ARPRGUAL REPRINTS PROVBIED. THS DGEUMET FOR USTOER USE GNLY. NoT T0_BE COMED OF RELEASED. REFERENGE COPYREHT LAV
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IR AA

IA 74786

CLM-01.3-M

0 [ 1 2 [ 3 [ 4 [ 5 6 \ 7 \ 8 \ 9
oen CABLE # 7E0 —_—
N 1| W
24y T8 D e ) ) D wiyey
349 1 AUXLIARY INPUT 48 365 17 AUXILIARY INPUT 65
350 LR 2 AUXLIARY INPUT 50 366 18 AUXILIARY INPUT 66
351 |RV/RED 3 AUXILIARY INPUT 51 367 P 19 AUXILIARY INPUT 67
357 | A 4+ AUXLARY PUT 52 368 |t 20 AUKILIARY INPUT 68
[353 PV L1 5 ey weut 53 369 21 AUKIIARY INPUT 69
(354 ] RED/BLU ‘ ‘ J 6 AUXUARY NRUT 54 M 22 AUXILIARY INPUT 70
won || e | |
[355 =A< ‘ 7 AUXILIARY INPUT 55 [ P& < ‘ ‘ 23 AUXILIARY INPUT 71
356 |-/ 8 AUXILIARY INPUT 56 372 e 24 AUXILIARY INPUT 72
2 | ]
7cR r
WHT/RED | MANuAL e 7] YEL/PNK
357 9 AUXILIARY INPUT 57 — | 1 373 | 25 AXIS #2 AUTOMATIC MODE
o [T J
el
358 /A 10 AUXLIARY INPUT 58 {24 AR 374 oA ] J 26 AXIS 42 CYCLE START
359 /e 11 AUXILIARY INPUT 59 >—4 24 oYOESTR alo RIER - i i o s s
360 /e 12 AUXILIARY INPUT 60 3c8 376 A 28 AXIS 42 DRIVE READY
81
wHT/YEL Axs 2 Joo Forwaro —L veLmeD ||
361 13 AUXILIARY INPUT 61 »—@ {377} — 29 AXIS 42 JOG FORWARD
L — J
362 /e 14 AUXLIARY INPUT 62 y—{ o4 |AXS#2 IO REERE 378 |V 1 1 30 AXIS #2 JOG REVERSE
363 /e 15 AUXILIARY INPUT 63 379 poe 31 (NOT UseD)
Spa R/ 16 AUXILIARY INPUT 64 380 | 32 (NOT USED)
RED 36 +24v00
a1
owoe 24 T 37 +aavoc
oo wo 7N LM

NOTE:

1) IF A SHOWN TERMINAL BLOCK IS NOT USED,THEN THE WIRE END SHOULD
BE WRAPPED (INDIVIDUALLY) WITH ELECTRICAL TAPE.
FERRULES (ENDS) OF UNUSED WIRES SHOULD BE SEPARATELY WRAPPED
WITH ELECTRICAL TAPE.

CLM

CONTINUED 7AB

8E7

EG

]

REXROTH
INDRAMAT

2 AXIS CLM 01.3—M—E/TDM1/MAC
INTERCONNECTION

DRAWNG NUVBER
HOFFNAN ESTATES, 1L BE—-1135
INFo. NAME DATE | REV. DESCRIPTION DATE | NAME [EC.O. NUMBER | PART NUMBER |SCALE N.T.5. | SHEET7 OF 12
G0, . X REVISION FOR
ORAIN |5 ADILLA|03/21/01| A REVSED PER ECO /] Cu._ | sa07s0-01
CHECKED
o REVISED BY

ENGINEER
APPROVAL REPRNTS PROMBITED. THS DOGUMENT FOR CUSTOWER USE OWLY, NOT T0 BE COPIED OF RELEASED._REFERENGE GOPYRGHT LAW

!
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IA 74786
CLM-01.3-M

IR AA

0 \ 1 \ 2 \ 4 5 \ 6 \ 7 8 9
&1
CONNECTOR X13 i s CONNECTOR X13 o
04-0701
KT 2 T
2 OUTPUTS 7 - ) QUTRUTS o w1 o
Ga/Bc WT/eRY
Al Ay amur [} g AARY 33 QUTPUT 17 /33
w2
GRY/PNK WHTE
AUXLIARY 15 OUTRUT 2 LS AUXLIARY 34 OUTPUT 15 434
can/reD vioLer
AUXLIARY 18 QUTFUT 3 /2 410 AUXLIARY 35 QUTPUT 19 435
veL/BLx vewow
AUXILIARY 20 OUTPUT 4 /X 150 AUXILIARY 38 OUTPUT 20 136
|| swas
5 AUKILIARY 21 UTRUT 5 oL o0 AUKILARY 37 OUTPUT 21 437
| o o
AUXILIARY 22 OUTPUT 6 AL 50 AUXLIARY 38 OUTPUT 22 &— — - { 438 |
] om | e
AUXILIARY 23 OUTPUT 7 ‘ /2 423 AUXILIARY 39 OUTPUT 23 / 439
cr /R ‘ ‘ oK /cRN
AUXILIARY 24 QUTPUT 8 Ll pY) AUXILIARY 40 OUTPUT 24 ‘ /. 440
WHT/RED veL/nk
c AUXILIARY 25 OUTRUT 9 /0 (425 AUXILIARY #1 OUTRUT 25 ZES ]
/PN oRN/BLU
AUXLIARY 26 OUTPUT 10 /o 426 AUXILIARY 42 QUTPUT 26 0 a7
w2
/B arn /o
AUXILIARY 27 OUTPUT 11 /A% 227 AUXILIARY 43 OUTPUT 27 e
Pk /RN v/
AUXILIARY 28 OUTRUT 12 /BN 08 AUXILIARY 44 OUTPUT 28 LN Yy
/e veL/rep
b AUXILIARY 29 OUTPUT 13 /¥ AUXILIARY 45 OUTPUT 29 / 445
WHT/GRN BRN/RED
AUXLIARY 30 OUTPUT 14 /250 AUXILIARY 46 OUTPUT 30 /9 1346
AUXILIARY 31 QUTPUT 15 WHT/BY =y AUXILIARY 47 OUTPUT 31 BRN/BLK [
AUXILIARY 32 OUTPUT 16 SRY/GRN 755 AUXILIARY 48 OUTPUT 32
\ caoee
£ aLack
ovoc 3¢ Aﬁ—l o +200C 37
aw] 2 CLM
CLM ove 35 ‘ ‘ 22
CONTINUED 8A6 8A9
REXROTH 2 AXIS CLM 01.3—M—E /TDM1/MAC
INDRAMAT INTERCONNECTION
1) IF A SHOWN TERMINAL BLOCK IS NOT USED.THEN THE WIRE END SHOULD SRR NOVEER
BE WRAPPED (NDIVIDUALLY) WTH ELECTRICAL TAPE. HOFFMAN ESTATES, L BE—1135
F FERRULES (ENDS) OF UNUSED WIRES SHOULD BE SEPARATELY WRAPPED INFO. NAME DATE | REV. DESCRIPTION DATE [ NAME [ £.0.0. NUNBER | PART NUMBER |SCALE N.T.S. | SHEETB OF 12
WTH ELECTRICAL TAPE.
RAW [ REVSED PER EC.0. /2] ek | szorsoon REVISON FaR
2) THE CLM OUTPUTS HAVE A MAXIMUM CURRENT CAPABILITY OF 50 mA, BY |D- PADILLA |03/21/81 | ——
LOAD MUST BE GREATER THAN 430 OHMS = T
ENGNEER
APEROVAL REPRRTS PROWATED WS DOCUNENT FOR CUSTONER USE Oy, NoT 10 GE GOPED OF RELEASED. REFERENGE COPvGT LAV
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IA 74786
INDRARIAL CLM-01.3-M

0 1 2 3 4 \ 5 \ 6 \ 7 8 9
INDRAMAT CABLE 03-0500
INDRAMAT CABLE # 03-0721 1) XS 1
A CONNECTOR X1 gy - 2
4 LARGE WHITE 151 10 ovoe
2 LARGE BROWN } } 52 } } / LZ +5VDC o
3 BLACK - 153 —t MARKER 3
| . RED ; ; 54 ; ; / Z MARKER =4
5 BROWN — 155 — CHANNEL A
GREEN | 5 -
6 — 156 — ] CHANNEL A =
7 CRAY ; ; 157 ; ; ] 5 lohawmeL s o
B 8 PINK T 158 T L lchamel 8 o
BLUE I 2 o
9 b 159 S| LAMP CHECK S
0 GREEN /YELLOW =5 l 9 | suen =
- T83
LARGE WHITE o1 T 10 oo
LARGE_BROWN I } } 162 } } \ 12 | ysvoe &5
[ = —t BLACK L4 amker [ 3 NOTE:
[ 164 L [ S| \aRKeR e
C BROWN L T i 5 =z 1) TYPICAL APPLICATIONS USE EITHER
13 GREEN / T 165 T \ s CHANNEL A o INCREMENTAL/MEASURING WHEEL OR
" GRAY | — 156 — 1 5| CHANNEL A == ABSOLUTE ENCODER.
=
15 o ] } } 167 } } I ] CHANNEL B 2 o 2) THE VIOLET WIRE (NOT SHOWN) ON THE
1 e I T 168 T \ CHANNEL B L] = INDRAMAT CABLE 03-0500 IS NOT
17 BLE i b 169 bd T Z 1P cHECK = © USED.
19 GREEN /YELLOW SHD 9 SHIELD =
INDRAMAT CABLE # 03-0731 —
2
NDRAMAT CABLE 03-0500 2
D T83
10 GREEN/YELLOW T Ty K
o
20 CREEN / (I\} 151 h T 10t pata () 2
7 BROWN 52 Zlam#) =9
| RED [T I n ==
22 I +— 153 +— \ TAKT (=) 3 w
23 BLACK L1 154 L1 31k () o
LARGE BROWN [ [ 53
24 T 155 T =
LARGE WHITE | 2
c 25 156 2l
— =
CLM 01.3 INDRAMAT CABLE # 03-0723

— REXROTH 7 AXIS CLM O1.5-M—E/TOM1/MAC
INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, L. CRAWNG NOWBER BE—1135
F NFo. NAME | DATE | REV. DESCRIPTION DATE [ NANE [ECO. NUMBER | PART NUMBER [SCALE N.TS. |SHEETS oF 12
RN | ot |02t/ A | REVSED PER ECL0. /i .| sa07s0-o1 REVISION FOR
CHEKED RevseD 57
ENGIEER
APPROVAL REPINTS ROV TED_TAIS DOCUNENT FOR_GUSTOVER USE ONLY, ROT 10 BE COPED OF RELEASED. REFERENGE GOPYRIGHT LAV

f !
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IA 74786
CLM-01.3-M

IR AA

0 [ 1 \ 2 \ 3 [ 4 [ 5 [ 6 [ 7 [ 8 9
INDRAMAT CABLE 03-0500
INDRAMAT CABLE 03-0721 1) AXS 2
CONNECTOR X2 gy 84 2)
A 4 LARGE WHITE ‘ [ } 1| { } / 12 0voC
2 LARGE BROWN 182 ’ +5VDC ﬁ
3 BLACK { } } 183 } } i 4| TARKER =)
. RED ] T8¢ i 3| \ARKER e
| | . BROWN ] } } prrs } } i S| cHANNEL A -
. GREEN ] 186 i S oL 2
S CRAY | 1 1 157 } } i 8 lohaneLE &
. PINK ’ O o5 i i L Jonmner s 5
B 9 BLUE | ¥ 189 bd i 21 Lawp cHECK O
10 CREEN/YELLOW T SHD T S| sueln —
(NOT USED) 11
P 2 NOTE.
13 2=
c 1) TYPICAL APPLICATIONS USE EITHER
1+ INCREMENTAL OR ABSOLUTE ENCODERS.
15 2) THE VIOLET WIRE (NOT SHOWN) ON THE
o 6 =< INDRAMAT CABLE 03-0500 IS NOT USED.
. e
18
T TB4
GREEN/YELLOW
D 19 SHD X
2 GREEN / f/I\} 181 (1\1 \ 19 1 para =)
” BROWN [ prey - \ 2| DATA (+)
22 :EECK 17 183 1 i : TAKT (=)
— 23 184 TAKT (+)
24 LARGE_BROWN | - e P | 1o
- LARGE WHITE / L J 186 l J \ 8 | ioav
CLM 01.3 INDRAMAT CABLE O STEGMAN
E ABSOLUTE
ENCODER
0
INDRAMAT CABLE 03-0470
[ REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, 1L CRAVING NUMBER BE—1135
F NFo. NAVE DATE | REV. DESCRIPTION DATE [ NAME [E.C.ONUMBER | PART NUMBER |SOALE N.TS. [SHEETIOOF 12
SR 5 pasiLia |03/ /o1~ |REVSED PER ECO) 7/ e | oaorso-or REVISON FOR
CHERED REVISED BY
EPERGTAL RPN S PROHBTED TS DoCUNENT R CUSTONEY UAE GHLT_NOT T B COPED o RELEASED FEFERENCE CoPrmi U

f !
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IA 74786
INDRARIAL CLM-01.3-M

A
1) CABLE #05-0202
IKS 742
CONNECTOR
| | IDS BOARD X6
OFTION PINK
svDC 5 24 5V
GRAY
ovDe 4 8 ov
B
YELLOW

BROWN

T
[
L
[
owoec 3 +—
[
|
[
L

WHITE

O

5

z

z
—q
Db
BN
Q <
3 &

CLM
D
E 1) MAX. IDS CABLE LENGTH IS 32.5 FEET.
[ REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC H UALIT
INDRAMAT INTERCONNECTION DRIVES
HOFFMAN ESTATES, 1L | PO NUMBER BE—1135 INDRAMAT
F INFo. NAME DATE | ReV. DESCRIPTION DATE [ NAME [E.CO NUNBER | PART NUMBER |SOALE N.T.S. | SHEETIT OF 12
ORAMN | 5 o ADiLLA | 03/21/91] A | FEWSED PER ECO. [oe/a7/2] o, | g20730-01 REVISION FOR
CHEDGED Revseo Y
R
SRROVAL REPRINTS PROVBITES, T DOCONENT 7o CUSTOVER USE_ OWLY_NoT T B2 COMED OF FELEASED, REFERENGE COPoHT LA

f !
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IA 74786
CLM-01.3-M

IR AA

0 1 3 \ 5 6 7 \ 8 9
TBI 1 a1 a1 B2 82 B2 4)
81 (CONT) (CONT)  (CONT) CONT) 82 (CONT) CONT)  (CONT) 83 85
A 24 17 24 340 362 22 222 22 2 3)
24 18 24 N 363 22 223 22 151 2
24 19 24 342 364 22 224 22 152 Eol— 2
24 120 24 343 22 22 225 22 153 3 = LARGE LARGE
- 24 121 24 344 22 226 22 154 3 3)
24 122 24 345 22 227 22 155 E6l—
24 123 24 346 22 228 22 |88 =
24 124 24 347 365 22 229 22 157 22
) 24 125 24 348 366 22 230 22 2) 6) 158 Ee—
24 126 24 24 367 22 231 = | [150 22 =
24 127 El 2 |8 22 232 417 SHD | 3) 45
24 128 = 360 55 24 418 161 Eol— 2
|| 24 129 317 370 B 2) 419 162 45 =
130 318 24 37 201 420 163 47
25 131 319 24 372 202 421 164 ES—
52 132 320 24 373 203 422 5) 165 48 =
c 24 321 24 374 204 423 166 106
101 & 2 322 24 375 205 424 167 Eol— 0
102 323 24 206 425 168 107 = @
103 324 24 207 426 169
| | 104 325 24 208 427 L [sHo 0000 ©00009
105 326 24 428
106 327 24 429 CABINET GROUND
328 430 ﬂ
108 329 212 431 e NOTE:
b 109 330 349 213 432 ez ] 1) LOCATE CABINET GROUND NEAR 1CB.
pro S i c0R PRt 2 [7as | 2) E G TERMINALS ARE GROUNDING TYPE OR CONNECTED
o [z ) 3o 12 — [184 | TO CABINET GROUND WITH 12 GA. GREEN WIRE.
12 22 352 216 Fas
| 355 | 2z | (2551 3) SHD AND PE ARE NOT GROUNDED AT TERMINAL.
354 234 e | 4) TB6 SHOULD BE LOCATED NEAR TBS TO ALLOW
o 333 355 35 o 12; THERMAL SWITCH AND BRAKE WIRE CONNECTIONS
2z | [334] [3%6] — e FROM MOTOR POWER CABLE.
E 335 357 27 37 % 5) TERMINALS FOR MEASURING WHEEL OPTION.
[ [5) |357] L2 | [437 3
336 358 218 438 e ] s) 6) THESE TERMINALS ARE NOT USED WITH
[ 3371 |389] 219 ] [ 439 | AN ABSOLUTE ENCODER.
338 360 220 440
B 339 361 221 441 REXROTH 2 AXIS CLM 01.3—M—E/TDM1/MAC
INDRAMAT INTERCONNECTION
HOFFMAN ESTATES, L. CRAMING NUMBER BE—1135
INFO. NAME DATE | REVg3 by g DESCRIPTION E.C.O. NUMBER PART NUMBER |SCALE N.T.S. | SHEET1ZOF 12
o3-p-o1
DRAMN [0 pADILLA |03/21 /81| | FEVISED PER ECO. 90730-01 REVISION FOR
CHECKED } } mevseD oY
ENGINEER
APBROVAL REPRINTS PROMITED, THS DUCUMENT FUR_ GUSTOVER_USE_ GHLY. NOT 10 BE_COPIED OF RELEASED. REFERENGE GOPYRIAT LAW

!
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[

C’ SOFTWARE VERSION

CONTROL STATUS 13

LENGTH OVERALL

MATERIAL SPEED

COUNTER

C’LF’

NOLISOd VNLOV

LS _D

POSITION LAG

A2

< Al
’j I 2 TASK 1 PROGRAM

G

NOTE:

CLM—01.3—M QPERATING MCDE

A2

THIS SCREEN IS DISPLAYED IF MANUAL MCDE IS SELECTED

’j /‘ MANUAL A1

THESE SCREEN ARE DISPLAYED IF AUTOMATIC MODE IS SELECTED

TASK 2 PROGRAM

A3
TASK 3 PROGRAM

>

E
EDIT SCREEN

U

IF PARAMETER MODE IS SELECTED, THEN THE PARAMETER MODE SCREEN IS
THE ONLY SCREEN DISPLAYED AND ALL OF THE ABOVE SCREENS ARE NOT

Figure 2.2 Map of CLM-LM Display Screens

PARAMETER MODE




APPENDIX D: PARAMETER INPUT SHEETS






IA 74786
INDRARIAL CLM-01.3-M

CLM-01.3-M
LM-01.3-003.X
FLYING CUTOFF SOFTWARE (AXIS 1, TWO DECIMAL POINT)

Feed Constant Al poo .
Encoder Data Al PO1 o
Velocity Axis 1 ro2 . _
Drive Sensit. Al P03 o _ _
Accel. Rate Al po4 .
Position Gain Al P05 o
Direction Axis 1 P06 _ _
Position Tol. Al PO7 o
Homing Setup Al P08 _
Homing Offset A1 O .
Homing Setup I/O Al P10 S
Min Travel Al P11 - e
Max Travel Al P12 .
Pos Presignal A1 P13 o
Monitoring Al P14 - _
Immediate Stop 1 P15 e
Cut Width A1 P16 o
Knee Point Al P17 e o
Material Speed P18 _ _ _
Test Mode Al P19

Manual Cut-Vector P20 o
Length Corr. Al P21 L
Spec. Func. 1 Al P22 _ - _ _
Cropcut Al P23 e
Reversing Hold P24 S
Restende Al P25 o
Spec. Func. 2 Al P26 o _ _
Free P27

Free P28

Free P29

Free P30

Free P31

Free P32

Free P33

Free P34

Free P35

Free P36

Free P37

Feed Constant MW p(86 .
Enc Lines/Rev MW P39

REV. B, 9/92 PARAMETER INPUT SHEETS D-1



IA 74786

CLM-01.3-M TR ANIAL
CLM-01.3-M
LM-01.3-003.X
FLYING CUTOFF SOFTWARE (AXIS 2, TWO DECIMAL POINT)
Feed Constant A2 P40 e
Encoder Data A2 P41 o
Velocity Axis 2 p42 . _
Drive Sensit. A2 P43 o _
Accel Rate A2 r44
Position Gain A2 pas .
Direction A2 P46 _
Position Tol. A2 P47 N
Homing Setup A2 P48 -
Homing Offset A2 P49 o
Homing Setup I/O A2 P50 - _ _ _
Min Travel A2 P51 - e
Max Travel A2 P52 + .
Pos Presignal A2 P53 -
Monitoring A2 P54 -
Special Func. A2 P55 -
Rotary Table A2 P56 -
Knee Point A2 P57 R
Synchro. Diff. A2 PS8 _ o
Free P59
Free P60
Free P61
Free P62
Free P63
Free P64
Free P65
Free P66
Free P67
Free P68
Free P69
Free P70
Free P71
Free P72
Free P73
Free P74
Free P75
Free P76
Free P77
Free P78
Free P79
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R ANIA CLM-01.3-M
CLM-01.3-M
LM-01.3-003.X
FLYING CUTOFF SOFTWARE - MISCELLANEQUS
Serial Interface P80 o
Serial Interface P81 -
Language P82 2 _
Memory Display P83 F S
Start Task 2 & 3 P84 o
Interrupt Vector P85 - - _ _ _ _
Manual Vector P86 o
Variations P87
Free P88
Free P89
Free P90
Free POl
Free P92
Free P93
Free P94
Free P95
Free P96
Free P97
Free P98
Free P99
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APPENDIX E: INSTALLATION DRAWINGS

Caution: Drawings in this Appendix are included for illustrative purposes only and are subject
to change without notice. Check with Indramat to be sure you are working with the latest
drawings prior to installing, wiring, and powering equipment.
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CLM-01.3-M

* STANDARD ELECTRICAL
ACCESSORIES KIT:
E5—CLM, ORDER #
302623, INCLUDES
ONE 15 PIN PHOENIX
CONNECTOR FOR (X5)
ONE 8 PIN PHOENIX
CONNECTOR FOR (X7)

RS—232/422 /485
COMMUNICATIONS PORT

AUXILIARY DRIVE

INE Ea/ALRAA

® ®

CONNECTOR

DRIVE CONNECTOR

* ELECTRICAL ACCESSORIES KIT AND CABLE SET ARE
ORDERED SEPARATELY AT TIME OF CLM PURCHASE.

X4

X3

X2

X1

(STANDARD CABLE LENGTH: 2.5 METERS)

FRONT
VIEW

TOP

VIEW

SYSTEM OUTRUTS

SYSTEM INPUTS

AXIS #2 ENCODER INPUT

AXIS #1 ENCODER INPUT

REXROTH
INDRAMAT

CLM INTERFACE TERMINAL LOCATIONS

STANDARD MODEL

DRIVES
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IR AA

NP [RRALRAIA
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CAG/AUXILARY | i i w4
QUTPUTS #1-30 SYSTEM OUTPUTS
® ® td ¢
L@J L]
(@) [@]
BED/BINARY |10 X3 | SYSTEM INPUTS
INPUTS H :
* STANDARD ELECTRICAL lel Llel
ACCESSORIES KIT: I
E5—CLM, ORDER # ) ©
302623, INCLUDES : :
ONE 15 PIN PHOENIX CLICR] = ]| = GAG/AUXILARY : | X2 | AXIS #2 ENCODER INPUT
CONNECTOR FOR (X5) x11 | [i :
ONE & PIN PHOENIX ® ® ACKNOWLEDﬁiﬁE@T i &
CONNECTOR FOR (X7) 6 / &)
rs232  H1 [
L@J xR
RS—232/422 /485 i
COMMUNICATIONS PORT | I AXIS #1 ENCODER INPUT
LeJ
AUXILIARY DRIVE
CONNECTOR
DRIVE CONNECTOR

TOP
VIEW

REXROTH | (| INILRIACE TERMINAL LOCATIONS
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INDRARIAL CLM-01.3-M

106 (4.134)

i A
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f =~ e |

s 325 (12.785) |
NOTE
2)

390 (15.354)
575 (14005
355 (13.976)

il p— “Lj?:ﬁhcfw
! !

AE)

NOTES:

1.) ALL DIMENSIONS SHOWN IN “mm”
(inches) FOR REFERENCE ONLY.

2.) F APPLICATION REQUIRES THE USE
OF RS232 PORTALLOW A MINIMUM OF
63.5(2.500) FROM FACE OF CLM.
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(INCH) FOR REFERENCE ONLY.

REXROTH
INDRAMAT

HOFFMAN ESTATES, IL.

CLMOT1.5 KEYPAD
REPLACEMENT PANEL

DRIVES
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WITH COUNTERSINK
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CLM-01.3-M INDRANIAL
104 (4.094)
5.75 (0.228) —e = 5.75 (0.2286) —e =
8.6 (0.339)  —s 86.8 (3.417) l=— 8.6 (0.339)
o AT‘
? I~ RADIUS 6.35 (0.250) A 6
10.16 (0.236)
(0.400)
74.8
(2.945)
8 HOLES
8 R 3.175
(0.315) (0.125)

\ MIN. RADIUS
220
(8.661)
5.5 R
@ﬁ@.zww
o5 91.30 (3.594) o 55
5 00 (0.250) (0.250)
(3.228)
10.16
(0.400)
6
(0.236) l’ \ RADIUS 6.35 (0.250) —
f‘ ﬁ‘ X MIN. RADIUS
NOTES:

1.) ALL DIMENSIONS ARE SHOWN IN mm, (INCH) FOR REFERENCE ONLY.

2.) GASKET THICKNESS = 3/16”

3.) GASKET MATERIAL = CLOSED CELL NEOPRENE BLEND FOAM

4.) BOTH SIDES OF GASKET HAVE APPLICATION OF PRESSURE SENSITIVE ADHESIVE

REXROTH CLM/CTA KEYPAD REMOTE
INDRAMAT INSTALLATION GASKET

DRIVES

DRAWING NUMBER
HOFFMAN ESTATES, IL. A M — W O 5 5 ||'|DHH|||HT
INFO. NAME DATE REV. DESCRIPTION DATE | NAME | E.C.O0. NUMBER PART NUMBER |SCALE N.T.S. ‘SHEETW OF 1
DRBAYWN D. PADILLA |6,/16/89 A CORRECTED NOTES 2 & 3, ADDE? 4 |071/17/89| D.P. REVISION FOR
B MODIFIED GASKET FOR BOTH CLM'S  |06/04/91| D.P.

CHEZKED ¢ [REVISED PER E.CO. 03/18/93] CM. 940218-03 REVISED BY
ENGINEER
APPROVAL REPRINTS PROHIBITED. THIS DOGUMENT FOR CUSTOMER USE ONLY, NOT TO BE COPIED OR RELEASED.REFERENGE COPYRIGHT LAW

E-6 INSTALLATION DRAWINGS REV. B, 9/92



IA 74786
INDRARIAL CLM-01.3-M

0 1 2 3 4 5 6 | 7 8 9
A NOTE:
ALL DIMENSIONS SHOWN IN "mm”,
(inches) FOR REFERENCE ONLY.
—~ ] ~
m — a
2 2
5 OO i §
B < 225 (8.858) S 55 (2.165)
N N
A 211 (8.307) |
¢ 55 (0.215>/
(o 0,
YA
| i B
= ~
o &
B m
D b
@ U
o
,\? 5 45 (1.772)
E IR RRARAA (0.118)
J L o REXROTH IDS QUTLINE DRAWING [JUALIT
INDRAMAT ... D
Horrwan EsTATe, 1L 103—0687—3003—00A INDRAMAT
F INFO. NANE | DATE | ReV. DESCRIPTION DATE [ NANE [ECO. NUNBER | PART NUMBER |SCALE N.T.5. | SHEET1 oF 1
B
SRR, T e TS oS T Gl T Dy T T B S o T e o O

t f

REV. B, 9/92 INSTALLATION DRAWINGS E-7



H Indramat



	Contents
	1. General Description
	1.1 About The CLM and This Manual
	1.2 Introduction to Flying Cutoff Applications
	1.3 Basic LM Software Features
	1.4 Physical Description of the CLM
	1.5 Specifications

	2. Controls and Indicators
	2.1 CLM Front Panel
	2.2 Keypad and Display Module
	2.3 Data Entry Keys
	2.4 Display Screens and the Display Map
	2.5 CLM Lower Front Panel

	3. Description of I/O Functions
	3.1 Signal Definitions
	3.2 CLM System and Auxiliary Inputs
	3.3 CLM System and Auxiliary Outputs
	3.4 CLM with Expansion I/O Board (Optional)
	3.5 Parameter-Programmable Inputs
	3.6 Parameter-Programmable Outputs
	3.7 Flags (Software Outputs)

	4. System and Axis Parameters
	4.1 Parameter Entry
	4.2 Input Units
	4.3 CLM-01 Parameter List
	4.4 Description of the Parameters

	5. Programming
	5.1 Positioning
	5.2 Auxiliary Inputs and Outputs
	5.3 Start of the Program
	5.4 Multi-Tasking
	5.5 End of the Program
	5.6 Programming Mode
	5.7 General Format
	5.8 Description of User Program Commands
	5.9 Typical Flying Cutoff Program for Axis 1

	6. Installation and Startup
	6.1 Unpacking and Parts Inventory
	6.2 Mounting Cabinet
	6.3 Power Requirements and Connections
	6.4 Cable Routing
	6.5 Transformer-Heat Dissipation
	6.6 Hardware Installation
	6.7 Electrical Installation
	6.8 CLM Connectors
	6.9 Preliminary Startup Procedure
	6.10 Power-up
	6.11 Parameter Entry
	6.12 Program Entry
	6.13 Axis 1 Jogging In Manual Mode
	6.14 Test Mode Operation
	6.15 Automatic Mode Operation

	7. Serial Interface
	7.1 Connector Wiring (DB-25)
	7.2 Data Format
	7.3 CLM Serial Communication Configuration
	7.4 CLM Control String Protocol
	7.5 Checksum Calculations
	7.6 Sending Information to the CLM
	7.7 Information Request

	8. Diagnostics
	8.1 System Error Codes And System Error Messages
	8.2 Serial Communications Errors


	Appendix A: BE 1136 Single-Axis Interconnect Drawings
	Appendix B: BE 1135 Two-Axis Interconnect Drawings
	Appendix C: CLM Display Map
	Appendix D: Parameter Input Sheets
	Appendix E: Installation Drawings

