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Warning

The product described herein has the potential — through misuse, inattention, or lack of understanding — to create
conditions that could result in personal injury, damage to equipment, or damage to the product(s) described herein.
Machinery in motion and high-power, high-current servo drives can be dangerous; potentially hazardous situations
such as runaway motors could result in death; burning or other serious personal injury to personnel; damage to
equipment or machinery; or economic loss if procedures aren’t followed properly. Soft Servo Systems, Inc. assumes
no liability for any personal injury, property damage, losses or claims arising from misapplication of its products. In
no event shall Soft Servo Systems, Inc. or its suppliers be liable to you or any other person for any incidental
collateral, special or consequential damages to machines or products, including without limitation, property damage,
damages for loss of profits, loss of customers, loss of goodwill, work stoppage, data loss, computer failure or
malfunction claims by any party other than you, or any and all similar damages or loss even if Soft Servo Systems,
Inc., its suppliers, or its agent has been advised of the possibility of such damages.

It is therefore necessary for any and all personnel involved in the installation, maintenance, or use of these products
to thoroughly read this pamphlet and related manuals and understand their contents. Soft Servo Systems, Inc. stands
ready to answer any questions or clarify any confusion related to these products in as timely a manner as possible.

The selection and application of Soft Servo Systems, Inc.’s products remain the responsibility of the equipment
designer or end user. Soft Servo Systems, Inc. accepts no responsibility for the way its controls are incorporated
into a machine tool or factory automation setting. Any documentation and warnings provided by Soft Servo
Systems, Inc. must be promptly provided to any end users.

This document is based on information that was available at the time of publication. All efforts have been made to
ensure that this document is accurate and complete. However, due to the widely varying uses of this product, and
the variety of software and hardware configurations possible in connection with these uses, the information
contained in this manual does not purport to cover every possible situation, contingency or variation in hardware or
software configuration that could possibly arise in connection with the installation, maintenance, and use of the
products described herein. Soft Servo Systems, Inc. assumes no obligations of notice to holders of this document
with respect to changes subsequently made. Under no circumstances will Soft Servo Systems, Inc. be liable for any
damages or injuries resulting from any defect or omission in this manual.

Soft Servo Systems, Inc. makes no representation or warranty, expressed, implied, or statutory with respect to, and
assumes no responsibility for the accuracy, completeness, sufficiency, or usefulness of the information contained
herein. NO IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS OF PURPOSE SHALL APPLY.
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Important Notice

The information contained in this manual is intended to be used only for the purposes agreed upon in the related
contract with Soft Servo Systems, Inc. All material contained herein is subject to restricted rights and restrictions
set forth in the contract between the parties.

These manuals contain confidential and proprietary information that is not to be shared with, nor distributed to, third
parties by any means without the prior express, written permission of Soft Servo Systems, Inc. No materials
contained herein are to be duplicated or reproduced in whole or in part without the express, written permission of
Soft Servo Systems, Inc.

Although every effort and precaution has been taken in preparing this manual, the information contained herein is
subject to change without notice. This is because Soft Servo Systems, Inc. is constantly striving to improve its
products. Soft Servo Systems, Inc. assumes no responsibility for errors or omissions.

All rights reserved. Any violations of contractual agreements pertaining to the materials herein will be prosecuted to
the full extent of the law.
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Chapter 1. Welcome to ServoWorks S-100T

1.1 Overview of ServoWorks ServoWorks S-100T

ServoWorks S-100T is a complete prepackaged CNC controller for lathes. It is offered as a PC package with one of
two specially designed industrial panel PCs or panel PC workstations that operate on a Microsoft Windows
operating system with an Ardence RTX real-time extension. It can also run on any desktop or panel PC that meets
the PC requirements for ServoWorks S-100T.

The SSP-140 is an industrial panel PC workstation and the SPC-120 is an industrial compact panel PC. The SSP-
140 has a monitor, keypad, and function keys all built into one component. The SSP-140’s function keys
surrounding the screen were specifically designed to work with ServoWorks S-100T. With either of these panel PCs
or with any other PC, you can include an optional mouse, an optional QWERTY keyboard or an optional touch
panel in your ServoWorks S-100T system.

You will use ServoWorks S-100T to manually or automatically control motion and to view the status of the overall
motion control operation, including axis positions, feedrates, etc. ServoWorks S-100T controls a spindle (through
an open or closed loop), and has two axes that control tool movement. ServoWorks S-100T supports indexing, all-
axes simultaneous interpolation with a spindle (C axis), and live tools (cutting tools with rotating edges).

This manual will explain how to use ServoWorks S-100T or ServoWorks S-100T, Simulation Edition. You should
also refer to these other documents:

e  Quick Start Guide for ServoWorks CNC Products

e ServoWorks CNC Setup and Integration Manual for the VersioBus Interface System

e ServoWorks CNC Setup and Integration Manual for the FXI-40 Interface System

e ServoWorks CNC Setup and Integration Manual for the MECHATROLINK Interface System
e  ServoWorks S-100T Parameters Manual

e Hardware and Wiring Manual for the VersioBus Interface System

e Hardware and Wiring Manual for the FXI-40 PC Interface

e ServoWorks S-100T Part Programming Manual

e ServoWorks CNC Macro Programming Manual

e Quick Reference Guide for Soft Servo Macro Specifications

o Soft Servo Glossary for ServoWorks CNC Products and SMP Series General Motion Control Products

e And all documentation for LadderWorks PLC
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See the Setup and Integration Manual for the VersioBus Interface System, the Setup and Integration Manual for the
FXI1-40 Interface System or the Setup and Integration Manual for the MECHATROLINK Interface System for
instructions on setting up your ServoWorks S-100T system. (NOTE: System setup is not required for the
Simulation Edition of ServoWorks S-100T.) See the LadderWorks PLC Manual for instructions on integrating PLC
into your ServoWorks S-100T system.

1.2 What You Can Do With ServoWorks S-100T

With ServoWorks ServoWorks S-100T, you can control motion either manually or automatically. There are seven
operational modes for manual control of the lathe:

1) Jog Continuous Mode
2) Jog Incremental Mode
3) Rapid Mode
4) MDI Mode
5) Home Mode
6) HandWheel Mode
7) Spindle Mode
There is one operational mode for automatic control of the lathe:

e Auto Mode, in which you run G-code part programs. (You edit G-code part programs in Editor Mode — a
sub mode.)

This manual explains how to operate the lathe in each of these modes, plus how to set motor, servo, NC and many
other parameters relating to the configuration and operation of the lathe, and the display of information in
ServoWorks S-100T.

1.3 ServoWorks S-100T Simulation Edition

ServoWorks S-100T Simulation Edition is an extremely useful version of ServoWorks S-100T in which motion
control and hardware are simulated. You can "play with" the software without having hardware or motors connected
to your PC. For instance, you can "jog" an axis that doesn't exist, and still be able to see the "simulated movement"
reflected in the display of position data, the plot display, etc.

ServoWorks S-100T Simulation Edition does not require a VVersioBus adapter board, a FireWire PCI adapter board
or a MECHATROLINK adapter board to be plugged in to the host CPU. In a normal ServoWorks S-100T system,
the adapter board generates the outside signal that starts each servo loop. With ServoWorks S-100T Simulation
Edition, a real-time timer function replaces the interrupt service routine of the adapter board. Servo lag is setto a
theoretical value, to replace actual feedback from an encoder.

ServoWorks S-100T Simulation Edition has three different purposes:
1) Training. ServoWorks S-100T Simulation Edition is the perfect vehicle to train operators to use

ServoWorks S-100T. People can try out ServoWorks S-100T without worrying about damaging real (and
costly) hardware.
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2) Software Development. With simulated motion control, developers using ServoWorks S-100T as a basis
for their own, customized ServoWorks S-100T application can quickly test applications under
development, without the possibility of damaging hardware or machines.

3) Program Verification / Testing. With simulated motion control, developers can test part programs and
view plots created by those part programs without the possibility of damaging hardware or machines.

1.4 Using ServoWorks S-100T with the SSP-140 User Interface

The SSP-140 has a flat, color computer screen. Surrounding the screen are twenty function keys: ten at the bottom,
and ten along the right side of the screen.

The screen display of ServoWorks S-100T is set up so that all of the choices available to you at any given time are
displayed as buttons on toolbars permanently anchored at the bottom and the right side of the screen. The buttons on
the toolbars correspond with the hard function keys on the SSP-140. This is the case in any mode, for whatever you
are doing with ServoWorks S-100T. All of the buttons on these toolbars have a corresponding hard function key.
To select a button on the screen, press the corresponding function key, as shown in Figure 1-1.

This area of the screen is reserved mainly for display of
information. Any options for input (such as slide bars)
displayed in this part of the screen can be accessed only
with a mouse (an optional feature of ServoWorks S-100T).
Note that a mouse is not required, since all input can be
entered using only the function keys, or the function keys
and the keypad. |

To select the “OFFSET" button, press
the F19 function key, which
corresponds to the “OFFSET” button.

|

Program Pos
(inch)

X: 000.0000
Z: 000.0000 000.0000
C: 000.000° 000.000°

-n
-
=)

M
= —
o 0

=
@

—=
s

Page
DODGIDGE

Page ‘
BEL0A
SHIFT SPACE ENTER

=
o

=
|
|
|

Hard function key To select the “MDI” button, press the F4 The F10 and F11 function keys both
function key, which corresponds to the select the button in the bottom right
Toolbar button (soft “MDI" button. corner of the screen.

function key)
Figure 1-1: ServoWorks S-100T SSP-140 User Interface

1-3



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
b Chapter 1: Welcome to ServoWorks S-100T

There is also an alphanumeric keypad on the SSP-140. The keypad includes arrow keys, function keys, most
symbols from a traditional keyboard, as well as keys for the entire alphabet, and for numbers 0 through 9.

Although you could solely interact with the SSP-140 through the function keys, you may want to use the keypad for
entering some information directly onto the screen, such as percentages, feedrates, etc., as this will save time. If you
have included a keyboard as part of your ServoWorks S-100T, you can use the keyboard for entering commands and
editing part programs. If you have the optional mouse as part of your ServoWorks S-100T, you may save time by
using the mouse for slide bars, etc.

NOTE: You cannot press two keys simultaneously on the SSP-140. The panel PC workstation does not support two
function keys at the same time.

1.5 Selecting Toolbar Buttons

Throughout this manual, we will instruct you to “press the _ eawre | button.” In fact, there are four ways to
“press,” or select, toolbar buttons:

1) Press the hard function key on the SSP-140 that corresponds to the toolbar button (as shown in Figure 1-1).

2) If you have included a mouse as part of your ServoWorks S-100T, you can single click the toolbar button
directly with the mouse.

3) If you have a touch screen, you can press the toolbar button on the screen with your finger.

4) If you have included a keyboard as part of your ServoWorks S-100T, you can use the “Shift” keys together
with function keys to select buttons on the toolbar.

Function keys

--------------------------------------------------------------------------

Esc Fl |F2 ||F3 (|F4 | [FS |[Fs |F? [F8 | |F2 [|Fl1O|F11[F12 ek gfn ) s

& : 3 .@u. i-u -3.-.- -1(:-.- :--. -‘%u. .;-.-. .{;u. .L"" ;-.- -innn -E."-C;%-c; % Ins Howe|| FaUp m f *

Tab Q W |E R T ¥ u I o] P f } | Del ||End || FaP« 7 8 9 +
el ol S e S R O W L i
Shift Z [ fc v B [N (M < I Jeg Shift [op | 1 |2 [3 [Ent
e "I"Xn " Spacebar Al ""I'Ct';l""': ]Lelt ‘ nm'mau‘ 0 Ent

L Left Shift Key L Right Shift Key

Figure 1-2: Keys Used to Selecting Toolbar Buttons — Typical QWERTY Keyboard
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Figure 1-3: Keyboard Shortcuts for Selecting Toolbar Buttons
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Function Key on the SSP-140 | Equivalent Keyboard Shortcut
F1 F1
F2 F2
F3 F3
F4 F4
F5 F5
F6 F6
F7 F7
F8 F8
F9 F9
F10 F10
F11 F11
F12 F12
F13 Shift Key + F3
F14 Shift Key + F4
F15 Shift Key + F5
F16 Shift Key + F6
F17 Shift Key + F7
F18 Shift Key + F8
F19 Shift Key + F9
F20 Shift Key + F10

Table 1-1: Keyboard Shortcuts for Selecting Toolbar Buttons
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Chapter 2: Installing the ServoWorks S-100T Software

2.1 Overview

If you have purchased the SSP-140 or SPC-120 panel PC from Soft Servo Systems, Inc., all software will be
preinstalled for you, and you can skip this chapter in its entirety.

Before you begin installing the ServoWorks S-100T software, you must make sure that you meet the necessary PC
hardware and operating system requirements. See the subsection about PC requirements in the Do You Have the
Necessary Requirements for the VersioBus Interface System? section in the ServoWorks CNC Setup and Integration
Manual for your servo interface system if you haven’t already checked for these requirements.

The ServoWorks S-100T CD-ROM includes a registration procedure for registering your RTX product with
Ardence.

The following software will be installed:
1) Ardence RTX RunTime
2) ServoWorks S-100T Engine
3) ServoWorks S-100T G-Code Parser
4) LadderWorks PLC Engine
5) ServoWorks RealTime DLL
6) ServoWorks S-100T HMI

7) LadderWorks PLC (refer to the LadderWorks manuals for setting up your PLC environment)

2.2 Known Compatibility Issues with RTX

2.2.1 Overview
There are two known compatibility issues with Ardence RTX, each of which can be easily resolved by changing the

settings on your computer. You should read this section to see if either issue applies to you, and take the steps
outlined to resolve the issue if necessary.

CHECKING YOUR SYSTEM SETTINGS NOW WILL HELP YOU TO
AVOID POTENTIALLY BIG PROBLEMS LATER.

2.2.2 Physical Address Extension Enabled

There is a known compatibility issue between systems that have the Physical Address Extension (PAE) enabled, and
Ardence RTX, versions 6.01 and earlier. This incompatibility issue could cause some serious system failures, such
as:

1) Fatal application exit (i.e., “application crash”)
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2) System lock-up (or “freeze™)

3) System bug check (i.e., “Blue Screen of Death” or “Green Screen of Death”)
Check whether or not the PAE is enabled with the following steps:

1) Right-click on the “My Computer” icon on your desktop and select “Properties” from the drop-down menu
that appears.

2) Inthe General tab, check to see if the words “Physical Address Extension” appear anywhere in that tab. If
you don’t see “Physical Address Extension” in the General tab, the PAE is disabled, and your settings are
fine. Skip the rest of this section, and go to Section 2.2.3 Incompatible HAL Type.

If you DO see “Physical Address Extension” in the General tab, then the PAE is enabled, and you will need
to disable it.

Disable the PAE with the following steps:

1) Open the “boot.ini” file located in your C drive (C:\).

2) Add “/NoExecute=AlwaysOff” (case sensitive) to the last line of the boot.ini file. [If there is already a
“/NoExecute=" line, replace it with “/NoExecute=AlwaysOff”.] For example, an acceptable line is:
“multi (0)disk(0)rdisk(0)partition(1)\WINDOWS="0S name”/fastdetect
/NoExecute=AlwaysOff”

A typical boot file is shown as follows:

i
File Edit Format View Help
[boot Toader] ;I

timeout=30

default=multi (0)disk(0)rdisk{0)partition(l) \WINDOWS

[D[?erat'ing systems]

multi(0)disk({0)rdisk(0)partition{1) "\ WINDOWS="MIcrosoft windows P Professional Edition”
/fastdetect /NoExecute=Alwaysoff

Figure 2-1: boot.ini File

3) Restart your PC.

For more information, please visit Ardence’s Tech Notes page on-line at
https://support.vci.com/technotes/technotes detail.asp?TechNotelD=172 (Title: Physical Address Extension
(PAE) Support in RTX).
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2.2.3 Incompatible HAL Type

2.2.3.1 Overview of Issue

There is a known compatibility issue between systems with certain Hardware Abstract Layer (HAL) types, and
RTX. There are only two HAL types that are acceptable for use with RTX. There are four other HAL types that can
be converted to one of the two acceptable HAL types.

2.2.3.2 Potential Problems Caused by Not Addressing This Issue

If you try to install RTX on a PC with an incompatible HAL type, you may see the following severe error:

Severe

Q Your system is using a HAL that is not supported by RTX 5.5,
Please view the RTX 5.5 Release Motes For information concerning
supparted HALs, and instructions on how ko change the HAL on
wour syskem with a supported one.

Detected HAL: ACPT 1.0 - APIC platform LP
#of CPUs: 1

Installation aborting!

Figure 2-2: Severe HAL Error Message

It is possible that RTX will not prevent you from installing RTX on a system with a wrong HAL setting, in which
case this incompatibility issue could cause some serious system failures, such as:

1) Fatal application exit (i.e., “application crash”)
2) System lock-up (or “freeze™)
3) System bug check (i.e., “Blue Screen of Death” or “Green Screen of Death™)

You must check to see whether or not your PC has an incompatible HAL type, and set your Windows operating
system to use a standard HAL if it does.

For Windows 2000, see the following Section 2.2.3.3 Checking/Resolving Incompatible HAL Type for Windows
2000.

For Windows XP, skip ahead to Section 2.2.3.4 Checking/Resolving Incompatible HAL Type for Windows XP.
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2.2.3.3 Checking/Resolving Incompatible HAL Type for Windows 2000

1) Update the “Emergency Recovery” disk for your system (in the event that an incompatible HAL choice
leaves the system unbootable).

2) From the Windows “Start” menu, go to “Settings” - “Control Panel,” as shown:

@ indows Update
E WinZip

aza| Programs 4

@ Documents 4

ﬁ Settings E3 Control Panel

-—
(]
=
Iha
E Metwork and Dial-up Connections
: @ Search 4
B Printers
:>‘ @ Help Iﬂ Taskbar & Start Menu. ..
§ Run...
§ Shut Down...
I;@start |J

Figure 2-3: Start Menu Selection

3) You will see the “Control Panel” window appear, as shown:

E3 Control Panel -0l x|
J File Edit Miew Favorites Tools Help
J #=Ezck -~ = - | Qhsearch [y Folders & #Histary | FrEglr R ) | E-
JAc_Idress I@ Cortrol Panel j e
. 3 E
Accessibility  Add/Remove  AddiRemove  Administrative  Date/Time Display Falder Options Faonts
COptions Hardware Programs Tools
A G oms O )
Garme Internet Kevboard Mouse Metwork and  Phone and  Power Options Printers
Controllers Cptions Dialup Co... Modem ...
-
— =
® = &
Ay
Regional Scanners and  Scheduled Sounds and ke IUsers and
COptions Cameras Tasks Multimedia Passwords
Provides system information and changes environment settings | | i

Figure 2-4: Control Panel Window

4) Click on the “System” icon, and you will see the “System Properties” window appear, as shown:
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System Properties i [

Generall Metwork |dentification  Hardware |L|ser Profilesl Advancedl

— Hardware *#izard

The Hardware wizard helps you install, uninstal, repair,
unplug. eject, and configure your hardware,

Hardware Wizard...

The Device Manager listz all the hardware devices installed
on vour computer, Use the Device Manager to change the
properties of any device.

Diriver Signing... Device Manager...

r— Hardware Prafile

Hardware profiles provide a way for pou bo et up and store
different hardware configurations.

Hardware Profiles. . |

Qk I Cancel | Lpply

Figure 2-5: System Properties Window

5) Click on the “Hardware” tab.

6) Inthe “Device Manager” frame, click on the “Device Manager...” button. You will see the “Device

Manager” window appear, as shown:

7) Select the “Computer” node (click on the # symbol to see the drop-down list under “Computer”). The leaf
listed below “Computer” is your HAL model (“ACPI Uniprocessor PC” in the example window above).

L, Device Manager M= E
| adion vew ||+ o | Z@ F| 2| A

=) SOFTSERY-YM

B Camputer

[]__éuka hardware changes
-4 DVD}CD-ROM dr| Properties
[#-5= Floppy disk controllers

[#-{#5 Human Irterface Devices
-5 IDE ATA/ATAPI controllers
[]--@ kevboards

[~y Mice and other pointing devices
[

[

[

[

[

£

H- 4 Other devices

- o Ports (COM &LPT)

]--(EE Sound, video and game controllers
H- Storage volumes

- Systern devices
78 Universal Serial Bus controllers

Figure 2-6: Device Manager Window

HAL maodels for “Standard Computers” for Windows 2000 are:
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e Advanced Configuration and )

Power Interface (ACPI) PC .
> Acceptable settings

e Standard PC

e ACPI Multiprocessor PC

e ACPI Uniprocessor PC Unacceptable settings —

> need to be changed
e MPS Multiprocessor PC

e  MPS Uniprocessor PC y,
8) The next step varies depending upon your HAL model.

a) If your HAL model is NOT listed above, then RTX cannot be installed on your system. Contact Soft
Servo Systems, Inc. to discuss your options.

b) If your HAL model is either “Advanced Configuration and Power Interface (ACPI) PC” or “Standard
PC,” there is no need to change this setting. Skip the rest of this section, and proceed to Section 2.3:
Installing Operating System Patches. You already have the correct HAL model to start installing
Ardence RTX.

c) If your HAL model is “ACPI Multiprocessor PC,” “ACPI Uniprocessor PC,” “MPS Multiprocessor
PC,” or “MPS Uniprocessor PC,” continue on to the next step.

9) Right click on the HAL model (the leaf listed below “Computer”), and select “Properties” from the drop-
down menu, as shown in Figure 2-6. A window will appear, as shown in the following figure:

ACPI Uniprocessor PC Properties

General Driver |

AP Uniprocessor PC

Criver Provider:  Microsaft

Crriver Date: 11/14/1993

Drriver Wersion: 5.0.21831

Digital Signer: Microzoft Windows 2000 Publizher

To view details about the driver files loaded for this device, click Driver
Detailz. To uninztall the driver fles for this device, click Uninstall Tao update
the driver files for this device, click Update Driver.

Update Diriver... |

Ok | Cancel |

Figure 2-7: HAL Model Properties Window
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10) Click on the “Driver” tab.

11) Click on the “Update Driver...” button to start the Device Driver Wizard, shown in the following figure:

Upgrade Device Driver Wizard

Install Hardware Device Drivers 2%
A, device driver iz a software program that enables a hardware device bo work, with
an operating system.

Thiz wizard upgrades drivers for the following hardware device:

ACPI Uniprocessar PC

Upgrading to a newer version of a device driver may add functionality to or improve the
performance of this device.

What do you want the wizard to do?
" Search for a suitable driver for my device [recommended)

* Display a list of the known drivers for this device so that | can choose a specific
driver

< Back I Mext » I Cancel |

Figure 2-8: Update Device Driver Wizard — Install Hardware Device Drivers Window

12) Select “Display a list of the known drivers ....” and click the “Next” button, and you will see the following
figure:

Upgrade Device Driver Wizard

Select a Device Driver P
Which driver do you want ta install for thiz deviee?

D Select the manufacturer and madel of your hardware device and then click Mest. If you

—— have a disk that contains the driver you want to install, click Have Disk.

Maodals:

ACP Multipracesser PC
ACP! Uniprocessor PC

" Show compatible hardware Have Disk.. |

& Show all hardware of this device class

< Back I heut = I Cancel |

Figure 2-9: Update Device Driver Wizard — Select a Device Driver Window (1 of 2)

13) Select “Show all hardware of this device class,” and you will see the following figure:
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Upgrade Device Driver Wizard

Select a Device Driver 2
“Which driver do you want to install for this device?

D Select the manufacturer and model of your hardware device and then click Mest. If you
‘—— have a disk that contains the driver pou want to install, click Have Disk.

M anufacturers: Models:
[Standard computers] ACF Mulbiprocessor PC
Compang ACPI Uniproceszar PC
SGI Advanced Configuration and Pawer Interface [ACPI) PC

MPS Multiprocessor PC
MPS Uniprocessor PC
Standard PC

' Show compatible hardware Hawe Disk... |

& Show all hardware of this device class

< Back I Mext » I Cancel |

Figure 2-10: Update Device Driver Wizard — Select a Device Driver Window (2 of 2)

14) Select the appropriate new HAL type:

a) If your HAL model was “ACPI Multiprocessor PC” or “ACPI Uniprocessor PC,” choose “Advanced
Configuration and Power Interface (ACPI) PC.”

b) If your HAL model was “MPS Multiprocessor PC,” or “MPS Uniprocessor PC,” choose “Standard
pC.”

15) Click on the “Next” button. You will see the following warning message appear:

Update Driver Warning
& Instaling this device driver is not recommended because Windows cannok werify that it is compatible with your

hardware, IF the driver is not compatible, wour hardware will not work correctly and wour computer might become
unstable or stop working completely, Do you want to continue installing this driver?

Yes | Mo I

Figure 2-11: Update Driver Warning

16) This is an expected message. Click the “Yes” button, and the following window will appear:
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Soft Servo

Upgrade Device Driver Wizard

Start Device Driver Installation
The device driver will be installed with the default settings.

The waizard iz ready toinstall the driver for the following hardware device:

Advanced Configuration and Power Interface [SCP1) PC

Windowes will uge default settings to ingtall the zoftware for this hardware device, To
inztall the zaftware far paur new hardware, click Mext.

< Back I Mext » I Cancel |

Figure 2-12: Update Device Driver Wizard — Start Device Driver Installation Window

17) Click the “Next” button, and you will see the following screen:

Upgrade Device Driver Wizard

Completing the Upgrade Device
Driver Wizard

Advanced Configuration and Power Interface
==y [ACPIIPC

YWindows has finished installing the software for this device.

The hardware you installed will not wark, until pou restart
your computer.

To cloze this wizard, click Finish.

< Bach I Finish I Cancel |

Figure 2-13: Update Device Driver Wizard — Completing Window

18) Click the “Finish” button, and the following screen will appear:

System Settings Change EI

@ Your hardware settings have changed, ¥ou musk restart vour computer For these changes to bake effect,

Do wou wank ko reskart vour computer now?

fes Mo |

Figure 2-14: System Settings Change Dialog Box
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19) You must click the “Yes” button to reboot your system. When your PC has restarted, you will be ready to
continue to the next section (Section 2.3: Installing Operating System Patches), and to install Ardence RTX
and the rest of the software.

2.2.3.4 Checking/Resolving Incompatible HAL Type for Windows XP

1) Update the “Emergency Recovery” disk for your system (in the event that an incompatible HAL choice
leaves the system unbootable).

2) From the Windows “Start” menu, go to “Settings” = “Control Panel,” or just select “Control Panel” as
shown:

| Administrator

£ Internet Explorer __J My Documents
(LA Microsolft Outlook & i
___f My Pictures
Microsoft Excel J My Music
_3 Mokepad r
‘* Favorites b
[fr adobe Reader 6.0 =
& Calculator 5—' LA ST S
@ Cutlook Express ‘g My Network Places
B control Panel
@, Set Program Access and
Defauls
9‘) Help and Support
,_) Search
All Programs D 77 Run...

Figure 2-15: Start Menu Selection

3) You will see the “Control Panel” window appear, as shown:
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B Control Panel

File  Edit  View

K_,} Back \__9

Address G- Control Panel

ﬂ’- Control Panel

G- Switch to Category Yiew

See Also

& windows Update
o) Help and Support

= [2)X]
Toaols  Help %’
LE e Search [LJ Folders
v| Go Links **
- 2 = A
& ¥ D W o H P
‘Accessibiity! Add Hardware  Addor Administrative AutodeskPlat Autodesk Aukomatic
] Remov... Tools Style Manager  Plotter.., Updates
=P i
2= & & ¥ 2z ®
EDE Date and Time Display Folder Options Fonts Game Inkel(R)
Administrator Controllers Extrem...
IMTEL t’\...
w 2?2 <& = D @
Intel{R) Internet Java Plug-in Kevboard Mouse Metwork
PRCSet Wired Options Zonneckions
o b (@ )
ﬁ %' i b L‘{ﬁ, . ")
Mekwork Setup Morton Phone and  Portable Media Power Options  Printers and Program
‘Wizard Secur.., Madem ... Devices Faxes Updates
E e 3 D 9 g
@ EH @ 2 9
QuickTime RealPlaver  Regional and  Scanners and  Scheduled Sounds and Speech
Language ... Cameras Tasks Audio Devices
® P A8 e
Symantec Taskbar and  User Accounts  Windows Wireless
Livelpdate Skark Menu Firewall Mebwork Set, ., 4
w

Figure 2-16: Control Panel Window

4) Click on the “System” icon, and you will see the “System Properties” window appear, as shown:
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System Properties

System Restore Automatic Updates Remate

General Computer Name Hardware Advanced

Device Manager
% The Device Manager lists all the hardware devices installed

an pour computer. Uze the Device Manager to change the
properties of any device,

Device Manager

Drivers

Drriver Signing lets you make sure that installed drivers are
compatible with Windows, Windows Update lets you zet up
how YWindows connects to Windows Update for drivers.

’ Drriver Signing ] ’ Windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ ]S l[ Cancel ]

Figure 2-17: System Properties Window

5) Click on the “Hardware” tab.

6) Inthe “Device Manager” frame, click on the “Device Manager” button. You will see the “Device
Manager” window appear, as shown:

£ Device Manager

File  Action View Help
g ® =
-2 soFTsERy

= -_-J Cormputer

g Disk drives Update Driver...
§ Display adapters
é DD CO-ROM drive
YA e propertes |
_ﬁ Floppyy disk drives
(= IDE ATAJATAPL controllers

‘2 Kevboards

") Mice and other pointing devices

& Monitars

B8 Metwork adapters

5 Ports (COM&LPT)

¥ Processors

@), sound, video and game controllers

Swskem devices
Universal Serial Bus controllers

Scan for hardware changes

e o e o S B e B E S e S

Opens property sheet For the current selection.

Figure 2-18: Device Manager Window
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7)

8)

9)

Select the “Computer” node (click on the [# symbol to see the drop-down list under “Computer”). The leaf
listed below “Computer” is your HAL model (“ACPI Uniprocessor PC” in the example window above).
HAL models for “Standard Computers” for Windows XP are:

e Advanced Configuration and )
Power Interface (ACPI) PC .
> Acceptable settings

e Standard PC

<
e ACPI Multiprocessor PC

e ACPI Uniprocessor PC \ Unacceptable settings —

need to be changed
e MPS Multiprocessor PC

e  MPS Uniprocessor PC )

The next step varies depending upon your HAL model.

a) If your HAL model is NOT listed above, then RTX cannot be installed on your system. Contact Soft
Servo Systems, Inc. to discuss your options.

b) If your HAL model is either “Advanced Configuration and Power Interface (ACPI) PC” or “Standard
PC,” there is no need to change this setting. Skip the rest of this section, and proceed to Section 2.3:
Installing Operating System Patches. You already have the correct HAL model to start installing
Ardence RTX.

c) If your HAL model is “ACPI Multiprocessor PC,” “ACPI Uniprocessor PC,” “MPS Multiprocessor
PC,” or “MPS Uniprocessor PC,” continue on to the next step.

Right click on the HAL model (the leaf listed below “Computer”), and select “Properties” from the drop-
down menu, as shown in Figure 2-18. A window will appear, as shown in the following figure:

2-13



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
SYSTEMS, I Chapter 2: Installing the ServoWorks S-100T Software

ACPI Uniprocessor PC Properties @@

General | Driver | Details

" ',g ACPI Uniproceszar PC
=5

Driver Provider:  Microzoft

Driver Date: 7200

Drriver Wergion: 5.1.2600.0

Digital Signer: Microzoft Windows Publisher

Driver Details... T wiew details about the driver files.

Update Driver... To update the driver for thiz device.

- If the device failz after updating the driver, rall
Roll Back D : 5 k g
ol Back Limver back to the previously installed driver.

[ Ok ][ Cancel ]

Figure 2-19: HAL Model Properties Window

10) Click on the “Driver” tab.

11) Click on the “Update Driver...” button to start the Hardware Update Wizard, shown in the following
figure:

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

Thig wizard helpg vou install softveare for:

AP Uniprocessor PC

\) If your hardware came with an installation CD

42 or floppy disk. insert it now.

What do you want the wizard to do?

() Install the software automatically [Recommended)
() Inztall from a list ar specific location [Advanced)

Click Mext ta continue.

[ Mest = ][ Cancel ]

Figure 2-20: Hardware Update Wizard Welcome Window

12) Select “Install from a list or specific location (Advanced),” and click the “Next” button. A new Hardware
Update Wizard window will appear, shown in the following figure:
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Har dware Update Wizard
Pleaze choosze your search and installation options. i@

() Search for the best driver in these locations.
Uze the check boxes below to limit or expand the default search, which includes local
paths and remaovable media. The best driver faund will be installed.

(=) Don't search. | will choose the driver to install,

Chooze thiz option to select the device driver from a st Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

[ < Back " Mt » ][ Cancel ]

Figure 2-21: Hardware Update Wizard — Choose Search and Installation Options Window

13) Select “Don’t search. | will choose the driver to install,” and click the “Next” button. A new Hardware
Update Wizard window will appear, as shown in the following window:

Hardware Update Wizard

Select the device dniver you want to install for this hardware. s

Select the manufacturer and model of your hardware device and then click Mest. If you
hawe a disk that contains the driver pou want to install, click Have Disk,

Show compatible handvare
A

todel

...-,}' MPS Multiprocessor PC 2

B omm _—

[ This driver iz digitally signed.
Tell me why driver sighing is important

’ < Back " fest » ]’ Cancel ]

Figure 2-22: Hardware Update Wizard — Select Device Driver Window

14) Select the appropriate new HAL type:
If your HAL model was “ACPI Multiprocessor PC” or “ACPI Uniprocessor PC,” choose “Advanced

a)
Configuration and Power Interface (ACPI) PC.”

If your HAL model was “MPS Multiprocessor PC,” or “MPS Uniprocessor PC,” choose “Standard
PC.”

b)
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15) Click on the “Next” button. You will see the following window, and the driver software for the new HAL
type will install automatically:

Hardware Update Wizard
Please wait while the wizard installs the software._.. .

"]I Advanced Configuration and Power Interface [ACPI) PC
=5

ntoskrnl exe
CAWIND WS haystem 32

Figure 2-23: Hardware Update Wizard — Installing Window

16) When the installation is complete, you will see the following message appear:

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard haz finizhed inztalling the softveare for:

- Advanced Configuration and Power Interface [ACP1)
Wl e

The hardware you installed will not vork, until pou restart
yoLr cornpukber.

Click Finigh to close the wizard,

Figure 2-24: Hardware Update Wizard — Completing Window

17) Click the “Finish” button, and the following message will appear:
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System Settings Change
@ o hardware settings have changed. You must restart vour computer for these changes to take effect.
\_&

Do you wank to restark your computer now?

I Yes l [ Mo ]

Figure 2-25: System Settings Change Dialog Box (1 of 2)

18) You must click the “Yes” button, and your computer will restart. When your computer has restarted, the
following message will appear:

System Settings Change

Windows has Finished installing new devices, The software that supports vour device reguires that you reskart vour
“‘-4/ computer,You must restart yvour computer before the new settings will take effect,

Do you wank ko reskark wour computer now?

[ WEs ] ’ Mo ]

Figure 2-26: System Settings Change Dialog Box (2 of 2)

19) You must click the “Yes” button to reboot your system for a second time. When your PC has restarted, you
will be ready to continue to the next section, and to install Ardence RTX and the rest of the software.

/N CAUTION

YOU MUST REBOOT YOUR PC TWICE IN ORDER FOR THE PROPER
HAL SETTINGS TO TAKE EFFECT FOR WINDOWS XP.
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2.3 Installing Operating System Patches

The Microsoft Windows 2000 operating system requires Service Pack 1 for Ardence’s real-time extension to
function properly. [NOTE: No service pack is required for Windows XP.]

You can check to see which service packs (if any) are installed on your PC with the following procedure:
1) Click on the “Start” menu in the lower left corner of your PC’s desktop.
2) Click on “Run...” and a dialog box will appear, as shown in the following figure:

Run HE

Type the name of a program, folder, or document. and
Wwindowes will open it far wow,

Open:  |EIGEEEEEE j
I Biurin Separate Memaon Space

kK I Cancel | Browsze. . |

Figure 2-27: The Run Dialog Box

3) Type “winver.exe” in the text box, and click “OK.” A window will appear (as shown in the following
figure) that will tell you the latest service pack installed on your PC.

x|
L2k Windows

Microsaft (R) Windows
ersion 5.0 (Build 2195: Service Pack 2)
Copyright () 1981-1999 Microsoft Corp,

This product is licensed ta:
soft servo

Physical memory available to Windows: 114,228 KB

Figure 2-28: The “About Windows” Window

If the latest patches from these service packs haven’t been installed, you must install them now. You can install the
latest service packs by going to Microsoft’s web site (www.microsoft.com), and clicking on “Windows Update” to

start the procedure.
/\ CAUTION

If you install the Ardence RTX software before you install the required operating
system patches, there could be subtle problems with your installation. The operating
system patches must be installed before you begin the ServoWorks S-100T
installation.
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2.4 Registering Your Ardence RTX Software and Obtaining Your License
Key

If you have access to the Internet from the computer on which you are installing this software, you can skip this
section, proceed to Section 2.5: The Installation Procedure, and obtain your RTX license key during the software
installation procedure for the Ardence RTX software.

You will need to register your Ardence RTX software and obtain your license key during the software installation
procedure detailed in Section 2.5: The Installation Procedure. Ideally, you need Internet access to obtain an
Ardence RTX license key.

If you don’t have Internet access from the computer on which you are installing this software, you will have to
obtain your RTX license key from another computer with Internet access during the installation procedure, or you
won’t be able to complete the procedure. (You’ll have to start the installation procedure on the computer on which
you are installing the Ardence software in order to get the Machine ID number, then get the license key from another
computer using that computer’s Internet access, then go back to the first computer to finish the installation.) Make
sure you have Internet access from some computer before you start the installation procedure.

NOTE: If you don’t have any Internet access on any computer, you can call technical support at Ardence at 1-800-
334-8649 from within the United States, or at 1-781-647-3000 from outside the United States. You must provide
the PAC # (the purchase authentication code number) and the machine ID# (which you can only get by starting the
installation procedure), and an Ardence representative will go to the web site for you, register you, and provide your
license key number over the phone. Again, you must have your machine 1D # before calling, so you must have
started the installation procedure to get that number before calling.

At the time of this writing, Ardence’s telephone technical support is available from 8:30 AM to 5:30 PM Eastern
Standard Time. If you plan to register by telephone, you should perform the ServoWorks S-100T installation during
those hours.
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2.5 The Installation Procedure

2.5.1 Starting the Installation

The installation procedure includes installing and registering Ardence RTX, installing LadderWorks PLC, and
installing the ServoWorks S-100T base components and application.

Before starting this installation procedure, you should review Section 2.2: Known Compatibility Issues with RTX to
check for and resolve any known compatibility issues with Ardence RTX.

IF YOU TAKE A FEW MOMENTS TO CHECK YOUR SYSTEM SETTINGS BEFORE
INSTALLING RTX, YOU CAN AVOID POTENTIALLY BIG PROBLEMS.

The following steps will guide you through installing your ServoWorks S-100T software:
1) Close all running applications.
2) Place the ServoWorks S-100T CD-ROM in the CD-ROM drive. The installation software will start
automatically and the “Welcome to ServoWorks Installation” window will appear, as shown in the

following figure. [NOTE: If the “Welcome to ServoWorks Installation” window doesn’t appear
automatically, click on S100T_lInstall.exe, and a window similar to the following will appear.]

“% Welcome to S-100T VBI v3.82

Welcome to Servoworks Installation

S-100T™

Wielcome to 5-100T Installation.

Thizs program allows you to install Ardence BT Buntime and
Servawforks S-100T lathe application on vour computer.

SOft sErun Please check the ReadMe document befare installation, which
SYSTEMS, INC provides you with brief and necesszam instructions.

You should install Ardence RTH first, then inztall Servow/orks
5-100T application.

Fead Me Licenze number for Ardence BT and
brief instuctions for installation

Ardence BT Inztall drdence BT Runtime

" Install Servavforks S-100T lathe
il application and SwPLE on pour computer

E it Exit thiz program

Figure 2-29: Welcome to ServoWorks Installation Window

3) Inthe “Welcome to ServoWorks Installation” window (Figure 2-29), click on the “Read Me” button. This
will open up a Notepad file with installation information. We recommend that you print out this file for
reference during the installation procedure and for future reference. Exit the Notepad application to
continue.
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2.5.2 Installing Ardence RTX

1) Inthe “Welcome to ServoWorks Installation” Window (shown in Figure 2-29), click on the “Ardence
RTX” button and you will start the installation procedure for the Ardence RTX RunTime software. You
will briefly see an “Unpacking RTX” dialog box, followed by a “Setup” dialog box, as shown in the

following two figures:

Unpacking RTX 6.1 Runtime...

Reading package...

[ [

Cancel |

Figure 2-30: Unpacking RTX 6.1 Runtime Dialog Box

FiT: 6.1 Runtime Setup is preparing the
InztallShield[R] “Wizard which will guide you through
= the rest of the setup process. Please wait.

99 %

Figure 2-31: Setup Dialog Box

2) Then a “Welcome” window will appear, as shown in the following figure:

“Welcome to the Ardence RTx 6.1 Setup program.
This program will install Ardence RTx 6.1 on vour
- computer,

It iz strongly recommended that pow exit all *Windows programs
befare running thiz Setup programm.

Click Cancel to quit Setup and then close any programs you
have mnning. Click Mext bo continue with the Setup program.

WARMIMG: This program is protected by copenght law and
international treaties.

Unautharized reproduction or diztibution of this program, or ary
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maxinum extent pozsible under law.

MHext » I Cancel

Figure 2-32: Ardence Welcome Window

3) Click the “Next” button, and a Software License Agreement window will appear, as shown in the following
figure:
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Software License Agreement il

Pleaze read the following license agreement. Use the zoroll bar to view
the rest of the agreement

| =
Real-Time Extensions for Windows [RTx]

ARDEMCE, IMC,
END USER LICENSE AGREEMENT

IMPORTANT-READ CAREFULLY

Ardence, Inc. [“Ardence"), 266 2nd Avenue, YW althan, MA 02451 iz wiling to licenze the
accompanying software as futher described belows [the "Software Product or the
"Software"] to you [You™ or "pou’] on the terms contained in this End Uzer License
Agreement ["EULA"). Read the terms and conditions of this ELILA carefully.

# By selecting the "YES" button, pou agree to be bound by the terms and LI

Do you accept all the terms of the preceding license agreement?
If you chooze Mo, setup will cloge. To install RTX, you must accept this agreement.

< Back Tes Mo |

Figure 2-33: Ardence Software License Agreement Window

4) You should read the license agreement, then click the “Yes” button to accept the terms of the agreement.
You will see the Ardence RTX Setup window, as shown in the following figure, which will ask you to fill
in your name and your company’s name.

Ardence RTX 6.1 Setup x|

Please enter your name, your comparny's hame and customer D
below,

M arne: IJohn Srith

Company: IABC Company, Incorporated

< Back I MHext » I Cancel

Figure 2-34: Ardence RTX Setup Window

5) Fill in the information, and click the “Next” button. You will see a Product Registration window appear, as
shown in the following figure:
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Product Registration x|

Please enter your PAC Mumber and e-mail address.

PALC #: |5'I 02-PAC-133-533

E-mail: Iiohn@abcinc. cam

< Back I Mest > I Cancel |

Figure 2-35: Ardence Product Registration Window

6) Fill in your PAC# (you can find it on a sticker on your Soft Servo Systems CD case) and your e-mail
address. Then click the “Next” button. A dialog box will appear, as shown in the following figure, asking
whether you have access to the Internet on this computer.

@ Does this computer have web access to the internet?

Yes Mo |

Figure 2-36: Question Dialog Box

7) Click “Yes” if you do have access to the Internet, and a browser will open up taking you to Ardence’s web
site (similar to the web page shown in Figure 2-37). [NOTE: the browser may open up below your
installation software window — you may have to click on your computer’s status bar to see it.] The web
page should be automatically filled in with your PAC # (purchase authentication code number), your
machine ID#, and your e-mail address.

If you don’t have access to the Internet, skip ahead to step #10.
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<} Venturcom - Licensing - Microsoft Internet Explorer 1O =l

I

Jﬁ.gdress IEhtlps:ﬂsuppnrt.vci.comﬂicenseﬂicenseform.asp j Go |JLinks 2 |J @me

J File Edit Wiew Favorites Tools Help

FY
— —

4

,

el |
Home = Licensing ) Support Sitemap

Home Corporate Products Services Partners Success Stories Support Login

Venturcom Licensing Support Plan Overview

Client Lagin
Tech Notes

Instructions for VenturCom Product Licensing

1. You must enter a VenturCom Purchase Authentication Code (PAC) and Machine ID if not already filed
in for you.

2. Enter vour email addrez=s.
3. Select the type of License Key (New or Replacemsnt Licenss Key)

4. Pleaze read our license agresment (yvou must agrees with the agreement to be able to create a licenze
key).
Click the "Get License™ button.

on

5. Print (or copy) your Licenze Key.

PAC MNumber |5'l 02-PAC-1359-598

Machine 1D |1152?D?4D441158251

Email Address |john@abcinc.com

Flease select New or Replacement License Key:

[ MEW LICENSE KEY | [ REPLACEMENT LICENSE KEY |

Final step - Press Get License!

GET LICENSE!

Home | Corporate | Products | Services | Partners | Success Stories | Support | Login | Contact Us | Site Map | Search frosee
Coovriaht ® 2003 Ardence. Inc. 29 Sawwer Road. Waltham, M4 02453, All Riohts Reserved. Leoal Notice. ﬂ

Figure 2-37: Sample Web Page for Automatic Retrieval of an Ardence License Key

8) Click on the “NEW LICENSE KEY” button, and a license agreement will appear, as shown in the
following figure:
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a https:/ {support.vci.com - VenturCom License Agreement for New Product - Microsoft Internet E - |EI|£|
. .Open
B = - - N . - - m '
‘ (€ Back - LD B \ﬂ @ __l\J | P ) Search ‘:/\( Favorites @3 T b E = _J ﬁ .""

| »

Important Information surrounding the License Agreements

MPORTANT IMFORMATION - READ AND UMDERSTAND ALL OF THE FOLLOWING MATERIAL By selecting "l
Agree” below, and installing and using the program and user documentation (the "Product”} provided to you by
WenturCom, Inc. and/or subsidianies ("Licenser”). You are taking affirmative action to signify that. You are entering
into a legal agreement and agree to be bound by the terms and conditions of the above agreement even without Your
signature. Licensor will grant You a license to use the Product only if you accept all of the terms of the agreement
below. READ THE AGREEMENT CAREFULLY . This is a legal and enforceable contract between you and the
licensor. If You DO NOT AGREE with those terms, select "I DO NOT AGREE", do not keep a copy of any part of the
Froduct

SOFTWARE LICEMSE AGREEMENT ("LICENSE")

READ THESE LICEMSE TERMS BEFORE INSTALLING. COPYING OR USING THE SOFTWARE PRODUCT

MNSTALLING. COPYING DR OTHERWISE USIMNG THE SOFTWARE PRODUCT INDICATES YOUR ACCEFTANCE

OF THIS LICENSE. IF YOU DO MOT AGREE TO THESE LICENSE TERMS. RETURM THE UNUSED SOFTWARE

PRODUCT WITHIN THE WARRANTY PERIOD FOR A FULL REFUND. IF THIS SOFTWARE PRODUCT WAS

ACQUIRED UNDER AN AGREEMENT WITH VENTURCOM, INC., THEN ADDITIONAL TERMS SPECIFIED IN —
SUCH AGREEMENT MAY APPLY TO YOUR USE OF THE SOFTWARE. This License is an agreement between

the Original Licensee (hersinafter "you”) and VenturCom, Inc. {hereinafter "VenturCom”). 1. LICENSE GRANT

Subject to the terms set forth in this License, you may use one copy of the enclosed Software and associated

is provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Government is subject to restrictions
as set forth in subparagraph (c)(1){i1} of the clause at DFAR 252 227-7013, Rights in Technical Data and Computer
Software or subparagraphs (c)(1) and (2) of the Commercial Computer Software - Restricted Rights of CFR 52 227-
19, as applicable. Manufacturer is VenturCom, Inc., Five Cambridge Center, Cambridge, MA. 02142 VenturCom
Inc. Five Cambridge Center, Cambridge, MA- 02142 United States of America. Tel: {617) 661-1230 or 1-300-334-
8648 Fax: (817) 577-1607 email: info@vei.com

Please indicate Your Acceptance of the terms of this Agreement by selecting "l AGREE" below and ensure that the
License You are obtaining contains the desired rights and limits. Any person who accepts the terms of this
Agreement represents to Licensor that he or she has read and understood these terms, has the authority to enter
into contracts of this nature and is autharized ta bind himself ar herself, or the company or entity that will be using
this License, to this Agreement. Otherwise, select "| DO NOT AGREE" to abandan this License of Product

| Agree | | Do not Agree |

|€| Dane |_|_|_|_|T§|G Internet
Figure 2-38: Sample Web Page for Ardence License Key Agreement

|

9) Read the software license agreement, and then click the “I Agree” button. You will be taken back to the
previous web page shown in Figure 2-37. Click the “GET LICENSE!” button, and an RTX license key
number will be displayed on the screen (as shown in the following figure), and will also be e-mailed to you
at the e-mail address you have provided. Keep this number in a safe place. Skip ahead to Step #12.
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) Venturcom - Licensing - Microsoft Internet Explorer O] =|
J File Edit View Favorites Tools Help | 1".'
J Address @ https:/fsupport, vd,com license LicenseGen. asp j Go |J Links ** |J -Open

R Home Corporate Products Services Partners Success Stories Support Login

Heme = Licensing Support Sitemap

Licensing Support Plan Overview
Client Login
Tech Notes

Your Hew License Key is RTX-612-750

Plzaze save or print thiz page. You wil need thiz License Key to complete the installation of vour VenturCoem
Product.

“You wil alzo recsive a confirmation email =ent to rix@s=oftzerve.com

Heme | Corporate | Preducts | Services | Pariners | Succese Stories | Support | Legin | Centact Us | Site Map | Search
Copyright @ 2003 Ardence, Inc. 29 Sawyer Road, Waltham, MA 02453, All Rightz Rezerved. Legal Netice.

Figure 2-39: Sample Web Page for Ardence License Key Display

10) If you don’t have Internet access, click the “No” button in the question dialog box, and instructions will
appear (as shown in the following figure) as to how you can obtain your RTX license key from another
computer WITH Internet access. Also, see Section 2.4: Registering Your Ardence RTX Software and

Obtaining Your License Key for more information, including how to register by phone if you don’t have
Internet access available to you on any computer.

Manual Registration x|

IMPORTAMT - Manual Registration Instructions:

"without a weay to connect to the internet on thiz system, ;I
you will need to do the fallowing:

On a spstem with a connection to the intermet, connect to
the website http://suppart. ol comdicenzesdicensefarm. asp

Input the fallawing data into the appropriate edit boxes:
PaC Mumber: 5102-PAC-139-598

Machine 10: 116270740441 166251

Email &ddrezs: johni@abcine, com

Follove the instructions on the webpage to retrieve your
licensze key. Once you have been assigned a licenzse key.

press the Mext button below ta proceed ta the next dialog
and enter your license key.

<] ;I_I
< Back I MHext = I Cancel |

Figure 2-40: Manual Registration Window
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11)

12)

13)

To get an Ardence RTX license key using Internet access, use another computer to get on the Internet and
go to http://support.vci.com/license/licenseform.asp. Input the PAC # (purchase authentication code
number) provided by Soft Servo Systems, Inc. (you can find this on a sticker on the CD case for the Soft
Servo Systems, Inc. CD) in the “PAC Number” text box in the web page. Input the machine ID # for your
computer (which has been provided by the Ardence RTX installation procedure and is shown in the Manual
Registration window in Figure 2-40) in the “Machine ID” text box in the web page. Input your e-mail
address in the “Email Address” text box in the web page. Click the “NEW LICENSE KEY” button to
obtain a new license, or the “REPLACEMENT LICENSE KEY” button to obtain a replacement license. A
license agreement will appear — you must read the agreement and click “I Agree” at the bottom of the web
page. Your RTX license key will be displayed on the screen, and e-mailed to you at the e-mail address you
have provided. Write this number down, and take it back to the computer on which you are installing your
ServoWorks CNC product.

After you obtain your RTX license key, click the “Next” button in the Manual Registration window to
continue, and you will see the RTX License Key window appear, as follows:

RTX License Key ﬂ

Pleasze enter the licenze key that was given to you either fram our
web regiztration page, or the e-mail zent to you after you
registered on the web.

Key: RT=-612-750

< Back I Mest > I Cahcel

Figure 2-41: RTX License Key Window

If you have obtained your license key automatically, using Internet access on the computer on which you
are installing ServoWorks S-100T, the license key number will appear automatically. 1f you had to go to a
different computer or phone Ardence to obtain the license key, you’ll need to type in your RTX license key
number. Click the “Next” button to continue, and you will see the Choose Destination Location window
appear, as shown in the following figure:
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Choose Destination Location

T install to this folder, click Mext.

folder.

Catcel to exit Setup.

Setup will install Ardence RTx E.1 in the following folder.

Taoinstall to & different folder, click Browse and select another

f'ou can choose not to install Ardence BT 6.1 by clicking

C:%Program Files'ardencetATx

" Destination Folder

Browse... |

< Back I MHext » I

Cancel |

Figure 2-42: Choose Destination Location Window

14) This window is asking where you want to install the Ardence RTX files. If you accept the default
destination folder listed, skip ahead to Step #17. Otherwise, click the “Browse” button, which brings up a

“Choose Folder” dialog box, shown in the following figure:

Choose Folder

Pleaze chaose the installation folder.

Directories:

]

= et
= Program Files
03 Accessonies
3 Comman Files
3 ComPlus Applicati
£ Eln TouchSystemeLI

Drives:

IEC:

- oK I
Cancel |

j MWetwork. . |

Figure 2-43: Choose Folder Window

15) You can choose a new destination folder by either browsing for a folder or by directly typing the path for
the destination folder in the “Path” text box. If you type in a path for a new folder that doesn’t exist yet,

you will get the following dialog box:

@ The Folder:
'Ci\Program Files\Ardence\RTx'

does not exist, Do you want the Folder to be created?

Yes Mo |

Figure 2-44: Setup Dialog Box
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16) If you want to create a new folder, click the “Yes” button, then click the “OK” button in the Choose Folder
window.

17) Click the “Next” button in the Choose Destination Location window, and a Select Program Folder window
will appear, as shown in the following figure:

Select Program Folder x|

Setup will add program icons ta the Program Falder listed belaw.
You may type a new folder name, or select one from the existing
Falders lizt. Click Mext to continue.

Frogram Folders:

i dence B TH

Existing Folders:

A =
Administrative Tools
KeyboardT est
Startup

< Back I MHext > I Cancel |

Figure 2-45: Ardence Select Program Folder Window

18) We recommend that you use the default program folder to add to the program list in the “Start” menu of
your PC. Or, you may type a new name for the folder. When you are done, click the “Next” button, and
you will see the “Start Copying Files” window appear, as shown in the following figure:

Start Copying Files ﬂ

Setup has enough information to start copying the program files.
IF you want bo reviews or change any sethings, click Back, [F pou
are zatizfied with the zettings, click Mext to begin copying files.

Current Settings:

The following praduct will be inztalled on pour system: ;I
R T Funtime Envirament

FiT Runtime inztallation directon
C:%Program FileshdrdencesB Tx

w
4] »
< Back I MHext > I Cancel |

Figure 2-46: Ardence RTX Start Copying Files Window

2-29



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL

SYSTRME, INC Chapter 2: Installing the ServoWorks S-100T Software

19) Now is your chance to make any changes to the installation settings you have chosen. If there is any
information you want to change, click the “Back” button, as many times as necessary to get to the
information or settings you want to change. Otherwise, if you are satisfied, click the “Next” button, and the

program will begin installing automatically. You will see the installation progress window shown as
follows:

RTx Docurmentation
c:“program fileshardencests\itsuntimereleazenotes. pdf

Figure 2-47: Installation Progress Window

20) You will see a Setup Complete window appear when the installation is complete, as shown in the following
figure:

Setup Complete

Setup for Ardence BT+ B.1 iz complete.

& “eg_ | want to restart my computer now.

= Mo, | will restart my computer later.

Femove any disks from their drives, and then click Finizh to
complete setup.

< Back I Finizh I

Figure 2-48: Setup Complete Window

21) This window is asking if you want to restart your computer now or later. You MUST restart your computer
now. Choose “Yes, | want to restart my computer now,” and click the “Finish” button.

2.5.3 Installing LadderWorks PLC and the ServoWorks S-100T Software

1) When your computer has rebooted, the installation software will start automatically (if the ServoWorks
ServoWorks S-100T CD-ROM is still in the CD-ROM drive) and the “Welcome to ServoWorks
Installation” Window will appear again, as shown in Figure 2-29. [NOTE: If the “Welcome to ServoWorks
Installation” window doesn’t appear automatically, click on the S100T _Install.exe file, and the “Welcome
to ServoWorks Installation” window will appear.]

2) Inthe “Welcome to ServoWorks Installation” window (Figure 2-29), click on the “ServoWorks S-100T”
button and you will see a PLC Installation window appear, as shown in the following figure:
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¢% PLC Installation EI[E| rg|

PLC Installation

LadderWorks PLC

The installer is going to install ServoWorks PLC on the system root folder,
please click "Next >" to continue

@ |nstall

Install Servowiorks PLC on the system root folder, and automatically start swplc_link service on
thiz computer. Available only no old version iz installed or it was completely removed.

o

Cancel

Figure 2-49: LadderWorks PLC Installation Window

3) Select “Install,” and click the “Next” button. LadderWorks PLC will install automatically, and a default
sequence program (.lad file) will be precompiled, then the following window will appear:

<= PLC Installation Summary E”§|Fz|
PLC Installation

LadderWorks PLC

This software product requires Ladderworks PLC appropriately installed.

Congratulations!

Ladderorks PLC has been installed and "swplc_link" senvice is started.
The installation is successiul.

Click Ok to finish.

Figure 2-50: PLC Installation Summary Window

4) Click the “OK” button, and a Windows Installer dialog box will briefly appear, followed by a Welcome to
the Setup Wizard window, shown in the following two figures:
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Windows Installer

Cancel

Figure 2-51: Windows Installer Dialog Box

{i2/S-100T v3.80

Welcome to the Setup Wizard

S-100T™

The installer will guide you through the steps required to install 5-100T +3.80 on your computer.

Click "MNext" to continue,

WARMIMG: This computer program is protected by copyright law and intermational treaties.
Unauthorized duplication or distribution of thiz program, or any portion of it, may result in severe
civil or criminal penalties, and will be prosecuted to the mazimumn extent poszible under the law.

Figure 2-52: Welcome to the Setup Wizard Window

5) Click the “Next” button, and a Select Installation Folder window will appear, as shown in the following
figure:
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f2/S-100T ¥3.80

Select Installation Folder

S-100T™

The ingtaller will install 5-100T +2.80 in the following folder.

To install in thiz folder, click "Mext". Toinstall to a different new or existing folder, enter one
below ar click "Browse".

FEolder: C:AProgram FileshSoftServobS5-100T" Browse. ..

'ou can inztall the software on the following drives:

Wolurne Disk
= ¥
=D T
< 3

[ Cancel ] [ Previous ] [ et ]

Figure 2-53: Select Installation Folder Window

6) This window is asking for the destination directory where you would like to install your ServoWorks
S-100T product. You can accept the default destination folder listed (and skip ahead to Step #8), or click
the “Browse” button, which brings up a “Browse for Folder” dialog box, shown in the following window:

42 Browse for Folder

Select folder for the application. ..

= @' Desktop -
ID My Documents
= j My Computer
(=)= Local Disk {C:)
{C3) Documents and Settings
=) Program Files

=) SoftServo
R 51007 |
@ WINDOWS
v
< ?
[ Ok ] [ Cancel ]

Figure 2-54: Browse For Folder Window

7) You can choose or create a new destination folder. When you are done, click the “OK” button.

8) Click the “Next” button in the Select Installation Folder Window. A Confirm Installation window will
appear, as shown in the following figure:
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fiS-100T ¥3.80

Confirm Installation

S-100T™

Click "MNext" to start the installation.

The inztaller iz ready to install S-100T +3.80 on your computer.

[

J J

Cancel Previous Mext

Figure 2-55: Confirm Installation Window

9) Click the “Next” button, and the ServoWorks S-100T installation will start automatically. The Installing
window will appear and display the installation progress, as shown in the following window:

i S-100T v3.80

Installing 5-100T v3.80
S-100T™

S-100T +3.80 i being inztalled.

Copring new files

Cancel

Figure 2-56: Installing Window

10) When the installation has completed, the following Installation Complete Window will appear:
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i S-100T v3.80

Installation Complete

S-100T™

S-100T +3.80 haz been sucessiully installed.

Click "Cloze" to axit.

Cloze

Figure 2-57: Installation Complete Window

11) Click the “Close” button to exit.

2.6 Finishing Your Software Installation
Click the “Exit” button in the “Welcome to ServoWorks Installation” window (Figure 2-29) to close the window.

In order to finish your software installation, see the LadderWorks PLC User's Manual for setting up your PLC
environment, including creating and compiling a sequence program for your lathe.
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Chapter 3: Starting ServoWorks S-100T

3.1 Starting ServoWorks S-100T
Upon powering up the SSP-140 or SPC-120 unit, ServoWorks S-100T should load automatically.

If you are using another PC, if for some other reason ServoWorks S-100T doesn’t load, or if you need to restart the
program for some reason, use the “Start” menu on the desktop of your PC to select “Programs,” then “ServoWorks,”

then “ServoWorks S-100T.” Alternatively, select the shortcut () on your desktop for ServoWorks S-100T,
either by double clicking on the shortcut with your mouse, or with a keyboard (by pressing the “Ctrl” and “Shift”
keys together, using the arrow keys to reach the icon, then pressing the “Enter” key).

When you first start ServoWorks S-100T, you will see the following welcome window appear:

@& Soft Servo

SYSTEMS, INC

ServoWorks™ :

VEEVV ...

Loading Servatforks Mation Engine ...

Figure 3-1: ServoWorks S-100T Welcome Window

The following initialization procedure is executed automatically:

1) The ServoWorks S-100T Engine, the ServoWorks S-100T G-Code Parser, and the LadderWorks PLC
Engine will be loaded automatically.

The ServoWorks S-100T Engine is the part of ServoWorks S-100T that actually controls the motion of the
lathe, and operates in real-time. (As opposed to the ServoWorks S-100T HMI application, which is just the
interface to the ServoWorks S-100T Engine, and which operates with split second delays that are
transparent to the user.) The ServoWorks S-100T Engine controls the feedback control loop, performs
calculations pertinent to machine motion, and sends commands to the servo drives, which control the
motors, and thus control the lathe. When you start the ServoWorks S-100T Engine, you will also be
starting up the Ardence RTX real-time extension that works with your operating system to make real-time
motion control possible.

The ServoWorks S-100T G-Code Parser is the part of the ServoWorks S-100T system that analyzes basic
G-code part program statements, and also operates in real-time.

The LadderWorks PLC Engine is a soft PLC module that is seamlessly integrated with the ServoWorks
S-100T Engine into a single motion/machine control application, to provide uniform API functions. The
LadderWorks PLC Engine also operates in real-time.

2) Parameters will be loaded from the system registry automatically (the program creates a set of default
parameters if parameters are not already present).
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Once ServoWorks S-100T is started, you will see the Main Window, as shown in the following figure:

— Status Indicator Area: This area indicates the cycle time, the actual spindle speed, the actual feedrate, the
status of axis locks, the servo loop status, the on/off status of the servo drives for each axis, whether or not the
axis is at the home position, and whether or not the soft or hardware limits of the machine have been activated.

Right Toolbar: This toolbar displays sub modes available to you, whatever operational mode
you are in.

Main Display Area: This area displays the axes’ positions, plots of tool
trajectory, the status of 1/O signals, etc. (you can select what it is that you want

to be displayed). l
T T
| | 00:00:00 ii § 8= |
|
: ~Spindle ii Program Pos ACtual Pos i: WP C/C !
! i [T !
| (rpm) Iy (l ) (. ) i T 2 |
! il il !
o
oo inch inch) & 0 |
| i ! || i
: fFeedra’re—: : :I :
t | (inchjmin) ] X . :i = :
| | =
i I 00 ii - - m ii SCREEN i
| 1 | 1
1 Locks il h I
X%z P
|| o BRI I Locks i
| 1 ]
i -Servo : i [ | [ | ] ii ﬁ i
i i i PLOT I
s i ! |
i X2 Z:= i [ :i 5 i
| |
| “Home ettt S S el (V1 1 R
i X Z-= §  MAIN PLEASE SELECT MODE }i i
: : o ~Initialization Status ¥ !
\ ~QOverride i H
I | MF RP SS i '
! L8l < o Z Parameters Checking Passed i !
] 100 | 100 | - I
i - System is ready for operation i: @@@ i
Il
i —Over_:_ravel_— - Direction | mESET i
Il
' X = &= Il |
| £ FWD+ € BWD- I Tl i
) ' _MAIN |
! Go = __|
YRR 2w i |
!'|.J0G.CONT | JOG INCR RAPID MDI HOME AUTO SPINDLE CONFIG  |)
B R~ R - :

—
These are the eight basic motion modes available to you in ServoWorks S-100T. [NOTE: MDI
Mode and Auto Mode (as well as Coordinates/Counter Mode and Offset Mode) are disabled
(not available to you) until after you home all axes. See Section 2.3: Performing a Homing
Operation.]

Mode Display Area: This area displays the mode status (current control mode) and
the parameters and settings for the current mode

Bottom Toolbar
Figure 3-2: The Main Window of ServoWorks S-100T
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NOTE: An “RtxServer” window will also open up on the desktop of your PC (as shown in the following figure)
when the Ardence RTX real-time extension is invoked by the ServoWorks S-100T Engine. This happens
automatically. You won’t need to use this window, so you can use the =] button in the top right corner of the
window to minimize the window. Or, you can use the “Options” menu to “Write to Log File,” rather than “Write To
Screen” — this way, the RtxServer window will not appear the next time you start ServoWorks S-100T.

@ RtxServer H[=]

File  Wiew QN Help

Soft Sezx v Wwiite To Log File = running. J
Wiite Ta Screen

Log File Settings. ..
Screen Settings...

Service Startup Settings. ..

Figure 3-3: The RtxServer Window

3.2 Navigating Control Modes in ServoWorks S-100T

There are three types of control modes in ServoWorks S-100T:

1) Main Mode - a single mode that controls all the other modes. When you first start ServoWorks S-100T,

you will be in Main Mode. Pressing the (525 key on the SSP-140 keypad (or the “Escape” key on your
keyboard) while in Main Mode will cause you to exit ServoWorks S-100T (after the program prompts you
to make certain that you want to exit the program).

2) Operational Modes — control modes that can be entered only from Main Mode. These include seven
manual NC modes (Jog Continuous Mode, Jog Incremental Mode, Rapid Mode, MDI Mode, Home Mode,
Handwheel Mode and Spindle Mode), Auto Mode (for automatic NC control) and Configuration Mode (for

changing system parameters and configuration settings). Pressing the sk key on the SSP-140 while in
an operational mode will cause you to return to the Main Mode.
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3) Sub Modes - control modes that can be entered from either Main Mode or from any operational mode
except Configuration Mode. If you enter a sub mode from an operational mode, you can work in that sub
mode while you are also in the operational mode. For instance, while executing a program in Auto Mode,

you can go to Plot Mode to adjust the plot display, without stopping motion. Pressing the £ key on the
SSP-140 while in a sub mode will cause you to return to the mode you were in (either an operational mode
or Main Mode) before you entered the sub mode.

For example, let’s say you are in Auto Mode (an operational mode). While in Auto Mode, while running a part
program, you decide to change the display so you can change what type of position is displayed. While the motion
is still ongoing (by execution of the part program), you can enter Screen Mode (a sub mode), change the display, and

then press the (525 key to go back to Auto Mode.

Flow charts showing how to navigate the various control modes follows:
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Start and End
Program

1 Operational Mode j

Any of the following:

Jog Continuous Mode, Jog
Incremental Mode, Rapid Mode,
MDI Mode, Home Mode,
Handwheel Mode, Auto Mode or

Spindle Mode

Operational Modes

Configuration Mode

Sub Mode

(typ.)
TL ..... SN
. A

i Coordinates/| . | Offset Screen | .| Locks Plot | Editor i
| |Counter Mode | Mode Mode | ~ | Mode Mode | ~ | Mode i
1 LI

When you enter a sub mode from an operational mode, you have three choices: 1) go to another sub mode (depending
on NC/servo status, some sub modes may not be available); 2) return from the sub mode to the operational mode you

. . . E=sc . . .
were in before entering a sub mode (by pressing the key);or, 3) going directly to Main Mode (not recommended).
You cannot go directly from a sub mode to Main Mode, unless you entered the sub mode from Main Mode (see Figure
3-5).

Figure 3-4: Flow Chart for Navigating Control Modes — Option #1: Entering an Operational Mode from
Main Mode
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Start and End
Program

Operational Modes 1 Operational Mode j

Coordinates/ Offset Screen Locks Plot Editor
Counter Mode Mode Mode Mode Mode Mode

When you enter a sub mode from Main Mode, you have only two choices: 1) go to any other sub mode, or 2) return from
the sub mode to Main Mode. You cannot go directly from a sub mode to an operational mode, unless you entered the
sub mode from that operational mode (see Figure 3-4).

Figure 3-5: Flow Chart for Navigating Control Modes — Option #2: Entering a Sub Mode from Main Mode

ServoWorks S-100T displays which mode you are in, and whether that mode is a sub mode or an operational mode
(except for Main Mode, which is neither a sub mode nor an operational mode). Mode information is displayed on-
screen as shown in the following figure:
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L—— Mode information is permanently displayed in this area of the
ServoWorks S-100T program window.

Figure 3-6: Mode Information Displayed in ServoWorks S-100T

For Main Mode, you will see | MAIN [PLEASE SELECT MODE

For an operational mode you will see something like| ~ HOME (OPERATION , although the text box
displaying “HOME” will vary according to which operational mode you are in.

For a sub mode, you will see something like either | MAIN [SUB LOCKS (which indicates that you
entered the sub mode “Locks Mode” from Main Mode), or | Joa CONT  [[suB Locks (which indicates
that you entered the sub mode “Locks Mode” from the operational mode “Jog Continuous Mode.”)

3.3 Turning On and Off the Servo Drives

Turn on the servo drives for the axes you want to use. Usually, you will want to turn on the X, Z and S
servo/spindle drives. The X and Z servo drives correspond to the X and Z axes, and the S servo drive controls the
rotation of the spindle.

To turn an axis on, use the buttons on the operator’s panel.
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3.4 Performing a Homing Operation

Once you have started ServoWorks S-100T, before doing anything else, you should perform a homing operation on
the lathe. Doing so establishes the coordinate system for the lathe, establishes the machine and home positions
within that coordinate system, and moves the axes to their home positions.

NOTE: If you switch between open (spindle drive type “inverter” or control type “speed”) and closed (“index/C
axis”), you need to perform a homing operation. If you have activated indexing or the C-axis with the M19 code in
a part program, the homing operation for the C axis will automatically be executed.

/N CAUTION

It is highly recommended that you set the home position for the X and Z axes
immediately after starting ServoWorks S-100T, before you use the program for any
manual or automatic motion control. You must set the home position for all axes
before you can enter MDI or Auto Mode.

The following steps will guide you through setting the home position:

1) Inthe Main Window of ServoWorks S-100T, pressthe _ wowe | button on the bottom toolbar to enter
Home Mode (an operational mode that you can access only from Main Mode). You will see the following
window appear:
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Cycle Time
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Over_it_ravel_ ______________________________ - RESET
X= =
Z =2 =
/ST T TTTE T T T \
| |
A AT
: AXIS ¥ AXIS 2 II
These display buttons show the Pressing the function key for
status of the homing operatiom——— this button will start the home
operation for both the X and
—— Pressing these two buttons will start the homing Z axes.
operation for the X or Z axis.
Pressing the function key for this button will

interrupt the homing operatior-

Figure 3-7: The Home Mode Window

a0
2) Pressthe aasx | button on the bottom toolbar (or, if you have a mouse, you can click on the

Axis X Not At

Home button). This will establish the coordinate system for the X axis, and move the X axis to

Axis X Not At . -
. . . Home Homing Axis X
the home position. You will see the display button change from to ,and

Axis X At Home
then . Axis X will then be at the home position.

NOTE: If the servo drive for Axis X is not turned on, the button for Axis X will be disabled. This is true
for Axis Z as well.
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3) Repeat step #2 for the Z Axis.

NOTE: Alternatively, you can use the AL button in the lower right corner to set both axes to their
home positions at the same time.

At any point during the homing operation, you can pressthe _ wow | button to interrupt the homing
procedure, and stop the movement of both axes.
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Chapter 4. Configuring the System and Program Parameters

4.1 Overview

Before you operate the lathe, you should configure your system and program parameters. System parameters are
discussed in detail in the ServoWorks S-100T Parameters Manual. You should refer to the ServoWorks S-100T
Parameters Manual when setting the system parameters, as descriptions of these parameters are omitted from the
following chapter. Program parameters, however, are described in this chapter.

In ServoWorks S-100T, there are parameters for the following items:

e General. General parameters include program parameters, operator’s panel parameters, machine unit
parameters, thread cutting retraction settings, shut down preferences, password settings, and tool measurer
settings.

e Servo Control. Servo control parameters include encoder parameters, motor parameters, and servo control
parameters

o Safe Zones. Safe zone parameters include the upper and lower bounds for a safe zone, hardware limit
switches, chuck barriers and tailstock barriers.

e Smoothing. Smoothing parameters include selecting the smoothing mode and the time constants for
cutting, rapid traverse, jogging and homing (performing a homing operation), as well as tuning the
smoothing parameters for your machine.

e Machine Error. Machine error compensation parameters include enabling or disabling, and setting values
related to, backlash compensation and leadscrew pitch error compensation for each axis. You can also
choose whether or not to display compensation data.

o Feedrate. Feedrate parameters include feedrate speeds for jog modes, rapid traverse (for Rapid Mode and
Auto Mode), and for cutting and for dry runs in Auto Mode. You can also set which type of rapid traverse
you want for GOO codes executed in Auto Mode: linear or non-linear.

e Home. Home parameters include the home mode, home direction, enabling or disabling the home switch,
the grid search speed, home shift, home position and home timeout, as well as extra home positions
(reference positions).

e HandWheel. HandWheel parameters include enabling or disabling HandWheel Mode, and enabling or
disabling handwheel direction change and handwheel encoder pulse accumulation.

e Spindle. Spindle settings include a choice of servo or inverter drive, the control type, maximum speed
settings, speed check settings, encoder parameter settings and motor parameter settings. Spindle gear
settings and spindle tuning for smoothing parameters are also included.

e 1/O. 1/O parameters include 1/O settings for the VersioBus adapter boards (FP-60, FP-75, FP-80, FP-95 or
FP-104), the servo interface module (the DC-120 or DC-150) and the IM-200 I/O module(s) in your
system. For the IM-200, you can view digital 1/O status for the 32 inputs and 32 outputs of each IM-200
general 1/0 module, and you can change the status of the output signals. For both the VersioBus adapter
board and the servo interface module, you can view digital 1/0 status for 16 inputs and 16 outputs, and you
can change the status of the output signals.

e M Code. Foryour convenience, you can view the default M codes, and you can set up and document new
M codes for your machine by filling in a description of what each M code does.
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e Parameter Manager. The parameter manager in Configuration Mode is a tool that allows you to specify the
file where ServoWorks S-100T parameters should be stored and from which ServoWorks S-100T
parameters will be retrieved upon program startup.

e Display. Display parameters include selecting the number of significant figures to display for position data,
selecting four of the six position types to display in one display configuration, and selecting two of the six
position types to display in another display configuration.

e Auto Plot. Auto plot settings include setting which position type to plot, setting the part width and
diameter, the Z axis origin relative to the machine origin, the zoom factor and plot orientation, and when to
start and stop plotting.

e Color. Color settings include settings for the different parts of screen elements such as the main interface,
buttons, the plot area, the G code area and the data display. You can also set the colors for different types

of axis movement — for those commanded with a handwheel, for those in a cutting mode and for those in a
rapid mode.

4.2 Navigating in Configuration Mode

To access system parameters (of any type), you must get into Configuration Mode, an operational mode in which
you can view and change machine parameters and configuration settings for ServoWorks S-100T.

The following steps will guide you in accessing any time of system or program parameter:

1) Get into Configuration Mode by pressing the button in the lower right corner of the ServoWorks
S-100T screen. You will be prompted for your password when the following window appears:

x|
@ Please enter the password Ll

|| Cancel |

Figure 4-1: The Password Prompt Window

The first time you use ServoWorks S-100T, the default password will be “softservo.” You can change your
password as shown in Section 4.4: Setting General Parameters (Including the Unit of Measurement).

/N CAUTION

NOTE: Passwords are case sensitive, so if you type “SoftServo” in the text box
instead of “softservo,” you will get the following message:

Password X

Invalid Password, try again! Ok |
@ I """" q Cancel |

4-2



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
Chapter 4: Configuring the System and Program Parameters

SYSTEMS, INC

2) Type in your password, and click the “OK” button or press the oK button on the bottom toolbar.

In Configuration Mode, you have access to 15 types of machine parameters and program configuration
settings. You will see the window shown in the following figure, which allows you to access any of these
types of parameters and settings:

[ Cyele Time— Program Pos Machine Pos Actual Pos Dist To Go
00:00:00 (inch) (inch) (inch) (inch)
'Spi("r‘;':] ) X: 000.0000 000.0000 000.0000 000.0000

[ o0 Z: 000.0000 000.0000 000.0000 000.0000

- Feedrate——
(inch/min) | [CONFIGURATION PLEASE SELECT

I 0.0 SCREEN

- Locks @{
X z =y
i I m LOCKS
Ehk] R General Servo Control Smoothing :@
rServo (A

I Stop ﬂ'ﬂ 7 PLOT
X=Zo — o 3

Machine Error Feedrate Home HandWheel
~Home EDITOR

X= 2=
~Override e F.A—l &

MP RP S5 Spindle [Flu} M Codes Param Mg - |
(100 J100 [ 100/ Qi
- Overtravel ——

— RESET
v 2 Bl =
Display Plot Color @
MAIN
R = B
GENERAL SY0 CNTL SAFE ZONE | SMOOTHING | MACH ERR FEEDRATE HOME »>

AR

Use these buttons to toggle between the two bottom toolbars

Bottom Toolbar #1

Bottom Toolbar #2

=, |

[l

1/0

M CODES

AUTD PLT

COLOR

SPINDLE

PARAM MG DISPLAY

Figure 4-2: The Configuration Mode Window

3) Press the button on the bottom toolbar that corresponds to the parameter type to be viewed or changed:
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&

GENERAL

-

S¥0 CNTL

SAFE ZONE

SMOOTHING

4

MACH ERR

FEEDRATE

HOME

HHDWHL

(1@

SPINDLE

il

110

M CODE

=

PARAM MG

o
~1

DISPLAY

AUTO PLT

)

.

COLDR

for general parameters

for servo control parameters

for safe zone parameters

for smoothing parameters

for machine error compensation parameters

for feedrate parameters

for home parameters

for HandWheel parameters

for spindle settings

for 1/0 parameters

for M code settings

for parameter management

for display parameters

for auto plot settings

for color settings
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€
If you don’t see the button you want, press the <«
on the bottom toolbar.

or » buttons to view additional buttons

4) You will see the settings for the parameter type you have chosen in the main display area of the screen.
Make the desired changes to each parameter according to Section 4.3 Making Changes to Parameters.

5) After you have made and applied your changes to the parameter type you chose in Step #3, you can press

the %5 key or pressthe __aur | button, which will bring you back to the Configuration Mode
Window. At this point, you can select another parameter type for which you want to view and/or change
settings. Repeat Steps #3 — 5 until you are satisfied with the settings of each and every system parameter.

6) Press the st key to get back to whatever mode you were in before pressing the conris button.

4.3 Making Changes to Parameters

This section will explain how to move among the different frames and text boxes for each parameter and axis, how
to use the buttons on the toolbar to change the values in these text boxes, and how to apply (save) these changes.
This section assumes that you have already navigated to the window displaying the parameters you want to change.

4.3.1 Navigating Among the Frames and Text Boxes

(@]

To switch between frames, or move from frame to frame, press the TEM
toolbar.

0]

or SWITCH

button on the bottom

Moving between the text boxes within a frame is very simple. The selected text box is shown with a different color

background than the other text boxes. To move to a different text box, press the LEFT RIGHT up
2

and _ oows | buttons on the bottom toolbar to move in the desired direction.

To move between check box options within a frame, use the __eaev | and _ next buttons.

For settings that can vary between the X and Z axes (such as a text box or at an option that can be checked or

{-
unchecked), you can press the a5 button to toggle between the X and Z axis settings for the items you are
currently at. See the following figure for an example.
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i

If the focus is on this pull-down menu, pressing the AXIS button
will toggle between the X and Z axis settings for that pull-down menu.
Similarly for any text boxes or options that can be checked or
unchecked.

-~ Frame
X \Z
_______________ N

I
Full-Down Menu IMenu Item #1 j: Menu ltem #1 vl i
\

e

Text Box | 0 | 0

Selection [v Choice #1 [+» Choice #1

Figure 4-3: Example Frame with Settings for the X and Z Axes

NOTE: If you have a mouse, you can click on the pull-down menu, text box or selection that you want to put the
focus on.

4.3.2 Selecting From Among Options in a Frame

Once you are in the desired frame (see Figure 4-3), you can change which option is selected by pressing the

T =

ee- | and _ es- | buttons. Either of these buttons will rotate you through the options (if there are only two
options, it will toggle you between them).

Frame
# Option #1
Option #2

" Option #3

Figure 4-4: Example Frame with Options
NOTE: If you have a mouse, you can click on the option you want to select.

4.3.3 Changing Values in the Text Boxes

T =

Once you have selected the text box whose value is to be changed, pressthe = es. | and _ ws-  buttonson
the bottom toolbar to increase and decrease the value in the chosen text box. Holding down the function key for one
of these buttons causes the value to change very quickly. Quick, individual key presses cause the value to decrease
or increase by a value of “1” for each key press.

NOTE: If you have a keyboard, you can type in the new value for the text box that has the focus.
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4.3.4 Saving Your Changes to Parameters

In order to save your changes, you must press the _ «eev | button on the bottom toolbar. This saves your changes

into a registry file in the operating system.
/N CAUTION

Be careful: if you leave Configuration Mode without pressing the | ey | button,
all of your changes will be lost, and you may or may not realize that your changes
have not been saved.

5
NOTE: When you have pressed the _ smx | button, a

on screen to indicate that your new parameters have been saved to the system registry.

Parameters Saved

message will appear

NOTE: At any time, you can press the auit button to cancel any changes you have made since you last

K
pressed the _ aemvy | button. Pressing the ouit button will take you back to the Configuration Mode Screen.

Be careful: when you press the auit button, you are not canceling changes that

&
you have applied by pressing the | seer | button. Once you apply your changes by

pressing the | aemv | button, YOU CANNOT CANCEL OR UNDO THOSE
CHANGES. You would have to manually change each parameter back to the way it
was.

4.3.5 Setting A Set of Parameters Back to the Default Settings

If you are not satisfied with your settings for some types of parameter, you can set the entire set of parameters back

to ServoWorks S-100T’s default settings by simply pressing the | oersaur | button.

NOTE: Some types of parameters, such as M codes and 1/0, have no default settings.
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4.4 Setting General Parameters (Including the Unit of Measurement)

4.4.1 Overview

Pressthe  eenemra | button on the bottom toolbar. You will then see the General Parameters Display Area shown in
the following figure:

GENERAL
Program M_U_- Handwheel & Inc.Jog {mm)
Unit of Measurement A — z LT
& Millimeter " Inch Thread Cutting Retreat (G92/G 76)
Feedrate Load Factor 2.000
Program Measuring Chamfer Angle (deg) Iiﬂ
+ Diameter " Radius Chamfer Amount {(mm): liu
X + Direction Shut Down
* Far Side  Near Side @ L e

" Quit S-100T and shut down PC

Operator's Panel Password Setting
™ MFO (0-230%) Old Password

[~ 8850 (k0 -120%) New Password
[ RPO (0/25/50/100%) Confirm New ]
[ IM-200 Oper Password acca

Figure 4-5: The General Parameters Display Area (1 of 2)

As shown in the above figure, the General Parameters Display Area allows you to specify program parameters,
operator’s panel parameters, machine unit parameters, thread cutting retraction parameters, shut down parameters
and password settings.

Q

You can use the ITEM button to toggle between the five frames for the five types of parameters in the General
Parameters Display Area.

There is a second General Parameters Display Area that shows Tool Measurer parameters. To get to it, press the

N

wore | button, and you will see the following figure:
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GENERAL

~Tool Measurer

r

¥ + Pos (inch): 0.0000
¥ - Pos (inch): W
e (2 (e [ 0.0000
Z - Pos {inch): W

Figure 4-6: The General Parameters Display Area (2 of 2)

4.4.2 Program Parameters
Program parameters include:

e The unit of measurement — whether the unit of measurement should be in metric (millimeters) or English
(inch) units.

e  Program measuring — whether your measurements will be displayed and input in terms of diameter or
radius.

e X+ Direction — whether the X axis is programmed and displayed in diameter or radius, and the choice of
positive direction for the X axis. The positive direction of the X axis can point to or away from the
operator, as shown in the following figure:

A
X+

1 .50 C T -50 C_
Far Side —D Far Side —D

Z > Z >
1 5 C—‘Near Side—D 4 450 C—{zar Side—D
e )
Operator v X+ Operator
Far Side X+ Near Side X+

Figure 4-7: Top View of a Lathe Showing X+ Direction: Near Side and Far Side
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4.4.3 Operator’s Panel Parameters

The “Operator’s Panel” frame allows you to avoid conflict between commands given by ServoWorks S-100T and
commands given by buttons on the operator’s panel.

There are three override inputs for which you can take input from either ServoWorks S-100T or from the operator’s
panel:

e MFO (manual feedrate override — can be set from 0% to 230%).

e  SSO (spindle speed override — can be set from 50% to 120%).

e RPO (rapid positioning override — can be set to 0%, 25%, 50% or 100%).
If you check the box for an override input, that input will be taken from the switches on an operator’s panel, and you
will not be able to command that override input in ServoWorks S-100T (the text boxes and sliders for the relevant
override input will be disabled).
If the box for an override input is unchecked, the settings of the switch for that override input on the operator’s panel
(if there is one) will be ignored, and the settings in ServoWorks S-100T will be in effect. You will be able to use

ServoWorks S-100T to change that override input.

If you check the “IM-200" box, you are indicating that there is an IM-200 in your ServoWorks S-100T system.

4.4.4 Machine Unit Parameters

Refer to Section 2.2: HandWheel and Incremental Jog Machine Unit in the ServoWorks S-100T Parameters Manual.

4.4.5 Thread Cutting Parameters for G92 and G76

These parameters (feedrate load factor, chamfer angle and chamfer amount) are used for the retraction (thread
cutting retreat) at the end of the G92 (thread cutting cycle) and G76 (multi-pass cutting cycle), so the workpiece
isn’t damaged by the retraction.

4.4.6 Shut Down Parameters

You can choose whether exiting ServoWorks S-100T (see Chapter 15: Exiting ServoWorks S-100T) quits
ServoWorks S-100T only, or also shuts down the PC.

4.4.7 Password Settings

The first time you use ServoWorks S-100T, the default password will be “softservo.” You can change your
password by typing the current password (which will be “softservo” the first time you customize your password
settings) in the “Old Password” text box, and by typing your new password into both the “New Password” and
“Confirm New Password” text boxes.

4.4.8 Tool Measurer Parameters

When the “Tool Measurer” parameter is enabled, it enables the Auto Measurer feature in Offset Mode. [See Section
14.7.6: Using the Auto Measurer Feature to Set Tool Geometry Offsets.] Also, you need to input the coordinates of
the sensor locations of the tool measurers.

4-10



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
SYSTRME, INC Chapter 4: Configuring the System and Program Parameters

4.5 Setting Servo Control Parameters

e
Pressthe swere | button on the bottom toolbar. You will then see the Servo Control Parameters Display Area
shown in the following figure:

SERVO CONTROL

Servo Control

X
Pos loop gain (Hz) IW
In-pos width {pulse) | 10
Vel Feedforward ™ On
Gain (%) | 0
Ower Position Limit ——
Stopped (pulse) | 256 | 256
Moving (pulse) | 262144 | 262144

1000 1250 130 170

Figure 4-8: The Servo Control Parameters Display Area #1

Servo control parameters include the parameters shown above (servo specific parameters), plus encoder and motor
parameters. These parameters apply to the machine tool, and you should seldom need to change them. You should
refer to the ServoWorks S-100T Parameters Manual for a detailed discussion of each parameter: what the parameter
is, its significance, its possible values, default values, etc.

You can tune your lathe, and calibrate ServoWorks S-100T. To do so, press the button. ServoWorks
ServoWorks S-100T tunes by recording and plotting data according to your servo control settings. Motion will
occur during tuning, and actual position data will be plotted.

/N CAUTION

NOTE: The recording and plotting is based on the parameters that have been applied
and are currently in the registry file. If you have changed what is in the text boxes for
servo control parameters, but have not applied the changes, you could be misled by
what is being plotted.
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The upper plot is for the X axis, the lower plot is for the Z axis. The vertical axis is in voltage (velocity / position)
in millivolts, and the horizontal axis represents time in milliseconds.

Servo Control -

x z -

Fos loop gain (Hz) | 5.000 ] 5.000 2.0
In-pos width {pulse) I a0 I 20 oo
Yel Feedforward ™ On I On

Gain (%) | 0 | 0
Owver Position Limit

Stopped (pulse) I 256 I 256

Moving (pulse) | 262144 | 262144 i

nzo
LX)
420
0.0

LG0

Servo Control

x Pl

Pos loop gain (Hz) ] 30.000 ] 5.000
In-pos width (pulse) I 20 ] 20
Vel Feedforward I On ™ On

Gain (%) | 0 | 0
Over Position Limit

Stopped (pulse) | 256 ] 256

Moving (pulse) ] 262144 ] 262144

.20

.40

L]

Figure 4-10: The Servo Control Parameters Display Area #1 Showing A Servo Control Plot (2 of 2)
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There is a second Servo Control Parameters Display Area that shows the encoder and motor parameters. To get to

B

it, press the __wome | button, and you will see the following figure:

SERVO CONTROL

- Encoder Parameters

x P
Encoder Polarity m j INurmaI j
Resolution (pulfrev) I 1000 I 1000
Dis{Enc.Rev (inch) I 0.2000 I 0.2000

~Motor Parameters

x P
Motor Polarity INl:lrmaI j INurmﬂI j
Max Spd (rpm) | 3000.000 | 3000.000

Figure 4-11: The Servo Control Parameters Display Area #2

|

To get back to the first display area, press the __ sax button.
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4.6 Setting Parameters for Safe Zones

=
Press the  sare zone

button on the bottom toolbar. You will then see the Safe Zone Parameters Display Area shown
in the following figure:

SAFE ZONES
~Soft Safe Zone 1 ~Hardware Limit Switch
I¥ [Zone One Enabled| ~¥ire in Normal
Area & In C Out ) Low + High
® Fd
. X Plus—— ~Z Plus
U Bound (inch) | 200.0000 | 100.0000
; = On = 0On
L Bound (inch) | -200.0000 | -100.0000
+ Off &~ Off
- Center of Chuck Face —X Minus ~Z Minus
X Z = On = On
PO (inch) 0.0000 0.0000 = Off & Off

Figure 4-12: The Safe Zone Parameters Display Area #1

You can specify parameters for a software safe zone (stroke limits), and plus and minus hardware limit switches for
each axes. You can also use this screen to enable or disable hardware limit switches for each axis.
A
X Stroke limits for a soft safe X
zone (upper and lower
_ bounds for the X and Z axes—

Y
7 .

- \—Safe zone that axes are A

allowed to move within, ———

Area In Area Out

Figure 4-13: Top View of a Lathe Showing Safe Zones: Area In and Area Out
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There is a second Safe Zones Parameters Display Area that shows the settings for chuck barriers and tailstock

barriers. To get to it, press the __ wex button, and you will see the following figure:

SAFE ZONES
~Chuck Barrier - Tailstock Barrier
I" [Chuck Barrier Enabled] [" Tailstock Barrier Enabled
® Fd ® Z
F1 (inch) | 0.0000 | 0.0000 P4 (inch) | 0.0000 | 0.0000
F2 (inch) | 0.0000 | 0.0000 P5 (inch) | 0.0000 | 0.0000
F3 (inch) | 0.0000 | 0.0000 P& (inch) | 0.0000 | 0.0000

Figure 4-14: The Safe Zone Parameters Display Area #2

4

o3 s P

P6

Figure 4-15: Top View of a Lathe Showing Chuck Barrier and Tailstock Barrier Points

&

To get back to the first display area, press the __ sacx button.
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4.7 Setting Smoothing Filter Parameters

SMOOTHING

Press the button on the bottom toolbar. You will then see the Smoothing Filter Parameters Display Area
shown in the following figure:

SMOOTHING FILTER PLEASE SELECT
~Cutting(ms) ~Rapid Positioning{ms)
X P x Zz
Type Bell-Shaped - Type |Bell-Shaped ~|
Smoothing Time 1 I 50 I 50 Smoothing Time 1 I 50 I 50
Smoothing Time 2 I 50 I 50 Smoothing Time 2 I 50 I 50
~Jogging({ms) ~Homing({ms)
x Fd x Fd
Type |Bell-Shaped | Type |Linear |
Smoothing Time 1 I 50 I 50 Smoothing Time 1 I 50 I 50
Smoothing Time 2 I 50 I 50 Smoothing Time 2 I 50 I 50

Figure 4-16: The Smoothing Filter Parameters Display Area #1

You can specify the smoothing type and the smoothing time(s) for cutting modes, for jog modes, for rapid traverse
and for the homing operation.

Refer to the ServoWorks S-100T Parameters Manual for an explanation of homing modes and smoothing times.

There are additional Servo Control Parameters Display Areas that allow you to tune your smoothing parameters. To

N

get to them, pressthe __ wore | button, and you will toggle through the following figures:
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SMOOTHING FILTER PLEASE SELECT
Cutting{ms])
X Fd
Type Bell-Shaped -
Smoothing Time 1 | 50 | 50
Smoothing Time 2 | 50 | 50

1000 12530 1500 1750 2000

Figure 4-17: The Smoothing Filter Parameters Display Area #2

SMOOTHING FILTER PLEASE SELECT

Rapid Positioning{ms]}

4 Fd
Type Bell-Shaped -
Smoothing Time 1 | 50 | 50
Smoothing Time 2 | 50 | 50

1000 1250 1500 1750 2000

Figure 4-18: The Smoothing Filter Parameters Display Area #3

SMOOTHING FILTER PLEASE SELECT

Jogging(ms)
» pd
Type Bell-Shaped -
Smoothing Time 1 | 50 | 50
Smoothing Time 2 | 50 | 50

1000 1250 1500 1750 2000

Figure 4-19: The Smoothing Filter Parameters Display Area #4
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SMOOTHING FILTER PLEASE SELECT
Homing(ms)
x F
Type -
Smoothing Time 1 | 50 | 50

1000 1250 1500 1750 X0

Figure 4-20: The Smoothing Filter Parameters Display Area #5

i
You can tune your smoothing parameters by pressing the REC button. ServoWorks S-100T tunes by
recording and plotting data according to your smoothing settings. Motion will occur during tuning, and actual
position data will be plotted.

SMOOQTHING FILTER ‘Smoothing Filter for Axis X: Plot Completed

Homing (ms)
X £

Mode |Linear j

Smoothing Time 1 | 50 | 50

1500 50

Figure 4-21: The Smoothing Filter Parameters Display Area #5 with Plot

/N CAUTION

NOTE: The recording and plotting is based on the parameters that have been applied
and are currently in the registry file. If you have changed what is in the text boxes for
servo control parameters, but have not applied the changes, you could be misled by
what is being plotted.

The vertical axis is in voltage (velocity / position) in millivolts, and the horizontal axis represents time in
milliseconds.
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4.8 Setting Parameters Related to Machine Error Compensation

A
Press the _wacnern | button on the bottom toolbar. You will then see the Machine Error Compensation Parameters
Display Area shown in the following figure:

MACHINE ERROR COMPENSATION

~Display Compensation Data
' Yes + No

~Backlash Compensation

[~ Enable Axis X | [T (inch) " Enable Axis Z | 0.0000 (inch)

- Pitch Error Compensation
[~ Enable Axis X [” Enable Axis 7

Origin I 0 Origin I 0
Interval (inch) I 0.2000 Interval {inch) I 0.2000

~X Values (inch) ~Z Yalues (inch)
| 0.0000

1 [ oo [ o000 1 [ oo
3 [ oo 4 [ ooowo 3 [ oo 1 [ ooowo
5 [ oo & | ooow 5 [ oo & | ooow
7 [ oo 8 [ oo 7 [ oo 8 [ oo

Figure 4-22: The Machine Error Compensation Parameters Display Area #1

P2
[pt]

Machine error parameters include enabling or disabling, and setting values related to, backlash compensation and
leadscrew pitch error compensation for each axis. These parameters apply to the machine tool, and you should
seldom need to change them. You should refer to the ServoWorks S-100T Parameters Manual for a detailed
discussion of each parameter: what the parameter is, its significance, its possible values, etc. You can also choose
whether or not to display compensation data.

NOTE: There are 128 pitch error values for each axis, of which only 8 are displayed at any one time. To scroll

it w
through all the pitch error values consecutively, use the _ wexr | and _ esev | buttons. These will show you
more pitch error values, as shown in the following figure:
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MACHINE ERROR COMPENSATION

- Display Compensation Data
 Yes * No

- Backlash Compensation

[~ Enable Axis X 0.0000 (inch)

[~ Enable Axis Z

0.0000 (inch)

~ Pitch Error Compensation

[~ Enable Axis X
Origin

I 0
I 0.2000

Interval {inch})

[~ Enable Axis Z
Origin

Interval {inch)

I 1]
I 02000

~X Walues (inch) ~Z Values (inch)
121 IW 122 m 121 IW 122 IW
123 IW 124 m 123 IW 124 IW
125 m 126 IW 125 m 126 m
127 IW 128 IW 127 IW 128 IW

Figure 4-23: The Machine Error Compensation Parameters Display Area #16
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4.9 Setting Parameters for Feedrates

@iy
Press the _reeorare | button on the bottom toolbar. You will then see the Feedrate Parameters Display Area shown

in the following figure:

FEEDRATE

- Feedrate Parameters

Rapid Positioning({inchfmin)

Jog(inch{min} x z
Incremental 200.0000 Im
Cont. Low | 100.0000 | 100.0000
Cont. Mid | 200.0000 | 200.0000
Cont. High | 300.0000 | 300.0000

Type ILinear

=

Feedrate I

600.0000

| 600.0000

SERVOWORKS S-100T OPERATOR’S MANUAL
Chapter 4: Configuring the System and Program Parameters

Dry Runf{inch/min}

Feedrate

I 600.0000
Cutting({inch/min}
Max. Feedrate I 4000000

Figure 4-24: The Feedrate Parameters Display Area

Feedrate parameters include feedrate speeds for jog modes, rapid traverse (for Rapid Mode and Auto Mode), and for
cutting and for dry runs in Auto Mode. You can also set which type of rapid traverse you want for GO0 codes
executed in Auto Mode: linear or non-linear.
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4.10 Setting Home Parameters

Pressthe _ womwe | button on the bottom toolbar. You will then see the Home Parameters Display Area shown in
the following figure:

CONFIGURATION
~Home Parameters
X Z

Type |Grid =] |arid |
Direction |Pusitive j |Pusitive j
Switch [Disabled 7| |Disabled ]
G.S.spdipul{cyc) | | 2
Shift(inch) | 0.0000 | 0.0000
Position{inch) I 0.0000 I 0.0000
Timeout({ms) | 60000 | 60000

- Extra Home Positions
2nd Position{inch) | 0.0000 | 0.0000
3rd Position(inch) | 0.0000 | 0.0000
4th Position(inch) | 0.0000 | 0.0000

Figure 4-25: The Home Parameters Display Area

Home parameters apply to the machine tool, and you should seldom need to change them. You should refer to the
ServoWorks S-100T Parameters Manual for a detailed discussion of each parameter: what the parameter is, its
significance, its possible values, etc.
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4.11 Setting HandWheel Parameters

Press the wwowm | button on the bottom toolbar. You will then see the HandWheel Parameters Screen shown in
the following figure:

HANDWHEEL

- Handwheel Parameters

~Operation Status

" Enabled {* |Disabled

~X - Direction Change— - Z - Direction Change —
" Yes " Yes
&+ Mo = Mo

X - Accumulation

~-Z - Accumulation

 Yes  Yes

&~ MNo &~ MNo

Figure 4-26: The HandWheel Parameters Display Area

You can specify parameters relating to the handwheel. Plus, you can disable the handwheel, so it can’t be used.
You should refer to the ServoWorks S-100T Parameters Manual for a detailed discussion of each handwheel
parameter: what the parameter is, its significance, its possible values, etc.
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4.12 Setting Spindle Parameters

lig
Press the _ sewoie | button on the bottom toolbar. You will then see the Spindle Parameters Display Area shown in
the following figure:

SPINDLE
~Spindle Drive Type - Encoder Parameters
* Servo = Inverter Spindle

Encoder Polarity IN 1 .l
~Control Type orma

Gen. Reso (pulfrev
~ Speed & IndexiC Axis (pulirev) | 1000
C Ax Reso (pulfrev) I 1000

~Max Spindle Speed

Surf. Spd (m/min) | [152.400
Turning. Spd (rpm) I 3000.000

~Speed Check - Motor Parameters
Time Elapsed (ms) 100 Spindle
Reach Var. Ratio (%) 13.600 Motor Polarity Im
Alarm Var. Ratio (%) Im Max Spd (rpm) Im
Alarm Yar. RPM 100

Figure 4-27: The Spindle Parameters Display Area #1

There are many parameters relating to the spindle. These are all explained in the ServoWorks S-100T Parameters
Manual - refer to this manual for a detailed discussion of each parameter: what the parameter is, its significance, its
possible values, etc.

NOTE: If you switch between open (spindle drive type “inverter” or control type “speed”) and closed (“index/C
axis”), you need to perform a homing operation.

There are two additional Spindle Parameters Display Areas. To get to them, press the _ wore | button, and you
will toggle through the following figures:
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SPINDLE
- 1st Spindle Gear ~2nd Spindle Gear
[ ¥ Enable
Min. Spd (rpm) | 6000.000 Min. Spd (rpm) | 6000.000
Max. Spd (rpm) | 6000.000 Max. Spd (rpm) | 6000.000
Max. Output (rpm) | 6000.000 Max. Output {rpm) | 6000.000
~3rd Spindle Gear ~4th Spindle Gear
¥ Enable ¥ Enable
Min. Spd (rpm) | 6000.000 Min. Spd (rpm) | 6000.000
Max. Spd (rpm) | 6000.000 Max. Spd (rpm) | 6000.000
Max. Output (rpm) | 6000.000 Max. Output (rpm) | 6000.000

Figure 4-28: The Spindle Parameters Display Area #2
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SPINDLE

Smooth Filter{ms)
Spindle

Type Bell-Shapedilke

Smoothing Time 1 50
Smoothing Time 2 50

1000 1250 1500 1750

Figure 4-29: The Spindle Parameters Display Area #3

4
You can tune your smoothing parameters by pressing the REC button. ServoWorks S-100T tunes by
recording and plotting actual position data for the spindle according to your smoothing settings, as shown in the
following figure:
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SPINDLE Smoothing Filter for Spindle: Plot Completed

Smooth Filter {ms)
Spindle

Type [Bel-Shaped =}

Smoothing Time 1 ]
Smoothing Time 2 50

1000 1280 1760 i

Figure 4-30: The Spindle Parameters Display Area #6 with a Plot

/N CAUTION

NOTE: The recording and plotting is based on the parameters that have been applied
and are currently in the registry file. If you have changed what is in the text boxes for
servo control parameters, but have not applied the changes, you could be misled by
what is being plotted.

The vertical axis is in voltage (velocity / position) in millivolts, and the horizontal axis represents time in
milliseconds.
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4.13 Setting I/0O Parameters

4.13.1 Overview

You can view the status of digital 1/0 for the VersioBus adapter board (FP-60, FP-75, FP-80, FP-95 or FP-104), the
servo interface module (DC-120 or DC-150) or the IM-200 I/O module(s) in two ways:

1) By using Configuration Mode (an operational mode)
2) By using Screen Mode (a sub mode)

However, you can only make changes to these signals in Configuration Mode. Screen Mode is for viewing only.
(You can learn about Screen Mode and displaying input and output signals for the VersioBus adapter board, the
servo interface module and/or the 1/0 module(s) in Chapter 5: Monitoring the Status of Operations.) This section
focuses on using Configuration Mode to view and change the status of 1/0O signals.

I/0 parameters include 1/O settings for the VersioBus adapter board (FP-60, FP-75, FP-80, FP-95 and FP-104), the
servo interface module (DC-120 or DC-150) and any optional IM-200 in your system. For both the VersioBus
adapter board and the servo interface module, you can view digital 1/O status for 16 inputs and 16 outputs, and you
can change the status of the output signals. For IM-200 I/O module(s), you can view digital 1/O status for the 32
inputs and 32 outputs of each IM-200 general 1/0 module, and you can change the status of the output signals.

4.13.2 Viewing I/O Signals in I/O Mode

4
Press the 140 button on the bottom toolbar. You will then see the frame for the FP-60 1/0 Settings Display
Area shown in the following figure (FP-75, FP-80, FP-95 and FP-104 displays are virtually identical):

/0 TOGGLE (FP-60)

-Digital }O - FP-60

In Out In Out
Bit1s == = | Bito? = = |
Bit14 &= = | Bitde = = |
Bit13 = [ | Bitos = = |
Bit12 = = | Bit04 = = |
Bit11 &= = | Bito3 =@ = |
Bit 10 = = | Bitnz = [ |
BitDd = [ | Bitnl = = |
Bitog = = | Bitoo =

Figure 4-31: The FP-60 1/O Settings Display Area

A green LED (@) (indicates a signal of “1” logic “high” position), and a red LED ( @ ) indicates a signal of
“0” (logic “low” position). The output signal can be changed, as explained in Section 4.13.3: Changing 1/0 Signals.
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&
To get back to this screen from another 1/0 Settings Display Area, pressthe __ me | button on the bottom
toolbar.

Pressthe ~ oeazo | button on the bottom toolbar to see the DC-120 I/O Settings Display Area shown in the
following figure (similar for the DC-150):

/O TOGGLE (DC-120) ’
- Digital 4O - DC-120
In Out In Out

Bit1s = = | Bit0? = = |

Bit14 = = | Bit 06 &2 = |

Bit13 = = | Bit05 @2 = |

Bit1z = = | Bit04 = = |

Bit1l = = | Bit03 == = |

Bit1o = = | Bit0z = = |

BitD3 = = | Bit01 &= = |

Bit0g @ = | BitoD =

Figure 4-32: The DC-120 1/O Settings Display Area

Pressthe __mam | button on the bottom toolbar to see the IM-200 1/0 Settings Display Area shown in the

following figure:

O TOGGLE (IM-200)

- Digital 10 - IM-200

In Out In Qut In Qut In Qut
Bit3l & @ |Bitz3 = @ | Bitls = @ | Bt = @ |
Bit3) = o |Bit22 = o |Bitl4 = o | Bt =S = |
Bit2a & o |Bit2l @ o | Bitl3 =@ o | Bitls =@ =
Bit28 & o | Bit20 = = | Bit12 = = | Bitld = = |
Bit2? = @ |Bit13 = @ |Bitll = @ | Bt = o |
Bit2f = o |Bit18 = = |Bitll = = | Btz D = |
Bit?5 = @ |Bit17 = o | Bt = @ | Bt = o |
Bit24 = o |Bit16 = o | Bitls = = | Bitld =

Figure 4-33: The IM-200 1/O Settings Display Area
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4.13.3 Changing I/O Signals
The following steps will guide you through changing output signals:

1) Make sure you are in the desired window (for the VersioBus adapter board, servo interface module or 1/0
module).

, , up ,and _ eows | buttons on the bottom toolbar to select an

2) Press the _ iemr
output signal to change.

RIGHT

v
3) Pressthe mssie | button on the bottom toolbar to change the status of the signal. Green ( == )

@
indicates a signal of “1”, and red ( @ ) indicates a signal of “0”. The _ wsse | button will toggle the
digital output signal between green and red (“1” and “0”).
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4.14 Setting M Code Parameters

Press the _ wcones | button on the bottom toolbar. You will then see the valid M Codes Parameters Display Area
shown in the following figure:

WVALID M CODES

~M Code Definition

Description

MO0

M0O1 IOptiunaI Stop
M02 IEnd of Program
M03 ISpindIe CW
MO4 ISpindIe CCW
MO5 ISpindIe Stop
M0B IN,,-'A

Mo7 IN,,-'A

MOg ICquant On
M09 ICquﬂnt off

Figure 4-34: The Valid M Code Parameters Display Area #1

For your convenience, you can view the default M codes, and you can set up and document new M codes for your
machine by filling in a description of what each M code does.

NOTE: There are 100 M codes, of which only 10 are displayed at any one time. To scroll through all the M codes

consecutively, use the _ wexr | and eeev | buttons. These will show you more M codes, as shown in the
following figures:
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ALID M CODES

Collet Open

Collet Close

N{A

SYSTEMS, INC

N{A
N{A
N{A
N{A
N{A
N{A

N{A

Figure 4-35: The Valid M Code Parameters Display Area #2
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ALID M CODES

Figure 4-36: The Valid M Code Parameters Display Area #3
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ALID M CODES

Program Rewind
N{A
N{A
N{A
N/A
N/A
NFA
N{A
N{A

N{A

Figure 4-37: The Valid M Code Parameters Display Area #4
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ALID M CODES

N{A

N{A
N{A
N{A
N{A
N{A

N{A

Calling of subprogram
End of subprogram

Figure 4-38: The Valid M Code Parameters Display Area #10
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4.15 Using the Parameter Manager

4.15.1 Overview

A complete set of current ServoWorks S-100T parameters can be saved as a file, for backup or to copy to another
PC to duplicate system and program settings on another computer, etc. The Parameter Manager is a tool available to
you in Configuration Mode that allows you to duplicate these parameter files, move files, delete files and rename
files. Only .reg files may be manipulated in this manner — all other file extensions will be “off limits” to you.

=

To open the File Manager, press the | essamws | button on the bottom toolbar. You will then see the Parameter
Manager Display Area shown in the following figure:

PARAM MANAGER ’PLEASE SELECT FILE AND TASK

~Reqg Destination File

P T T T T T T T

[
:J 5100T_defaultreg Ei [Sc =] :

R S S e R e EEEEEEE

il S100T_default.reg

e \
3 Program Files
£ SoftServo
£9s-100T

—ooo|bosso?

File List Box: This list box Path Window: This window displays the folder
displays the contents of the location (the path address).
selected folder.

Drive Pull-Down Menu: This pull-down menu
File Name Text Box ———— displays the selected drive.

Figure 4-39: The Parameter Manager Display Area

4.15.2 Selecting a File To Copy, Move, Remove, Rename, Create or Restore

When you first open the Parameters Manager, the folder labeled “param” in your ServoWorks S-100T folder will
automatically open. However, you may navigate to other folders, or even other drives in order to select the desired
folder.

To use the Parameters Manager, you must first select a registry file (unless you are creating a new file). The
procedure for selecting a file is the same whether you want to copy, move, remove, rename, create or restore that
file. The following steps will guide you through selecting a file:

1) If you’re not in the desired drive (the drive where the file you’re trying to load is located):

=l
a) Pressthe _ orve | button on the bottom toolbar.

gis &

b) Press the up and _ oown | buttons on the bottom toolbar to get to the desired drive.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired drive.
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2)

3)

4)

5)

NOTE: If you have a mouse, you can click on the pull-down menu and select the desired drive directly.

Once you’ve selected your drive, you need to navigate to the folder where the desired file is located. If
you’re not in the desired folder:

a) Pressthe _ roen | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired
directory/folder.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be opened.

NOTE: If you have a mouse, you can click on a folder directly.

Now that you’re in the right folder, press the
shown in Figure 4-39.

gis

Use the up

meust | button to put the focus on the File List Box, as

&

and  oown ‘ buttons on the bottom toolbar to navigate to the file to be opened.

e
Pressthe _ seecr | button on the bottom toolbar to select the desired file. This file name will then appear
in the File Name Text Box.

4.15.3 Creating a Registry File

The following steps will guide you through creating a registry file:

2)

3)

4)

L&

Press the _ tasc button on the bottom toolbar to select the option.

Navigate to the desired folder. (See Section 4.15.2: Selecting a File To Copy, Move, Remove, Rename,
Create or Restore.)

You will be prompted to enter a name for the new registry file. NOTE: You must have a keypad or a
keyboard in order to rename a file.

Press the oK button to complete the operation, or pressthe  cawcee  button to cancel the

operation.

4.15.4 Copying, Moving, Removing, Renaming or Restoring Registry Files

Once you have selected your registry file, it is easy to copy, move, remove, rename or restore that file. Restoring a
file means restoring all ServoWorks S-100T parameters to the values in the selected parameters file.

The following steps will guide you through copying, moving, removing (deleting), renaming or restoring a registry

file:

4-37



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
SYSTRME, INC Chapter 4: Configuring the System and Program Parameters

1)

2)

3)

4)

5)

6)

7)

Q
Press the _ tasc button on the bottom toolbar to toggle through the file options, and select the option

you want: ISR , , Jor

Restore

Vi
Pressthe _ seect | button on the bottom toolbar to select the current file and task.

Y
If you are removing the file, it will happen as soon as you press the _ sececr | button.

If you are copying the file, moving a file or renaming a file, you will be prompted to select a destination for
that file. (NOTE: When you copy a file, there is no option to select a name for the duplicate file. Instead,
“ backup” is added to the original file name. For instance, if you duplicated a file called “Filel.reg,” the
duplicate file would be called “Filel_backup.reg.”)

If you are renaming a file, you will be prompted to enter the new name of the file.

If you are restoring a file, the parameter registry settings from that file will be used for the operation of
ServoWorks S-100T.

Press the oK button to complete the operation, or pressthe  ewcee  button to cancel the
operation.
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4.16 Setting Display Parameters

Press the _ osear | button on the bottom toolbar. You will then see the Display Parameters Display Area shown in
the following figure:

DISPLAY

- Data Position Format

KOO0 2RO Lo e ie e

~Display of Four Types of Position Data (select four)
v [+ Machine Position [ Relative Position

¥ Actual Position [T Servo Lag ¥ Distance To Go

~Display of Two Types os Position Data (select two)

¥ Program Position [” Machine Position [ Relative Position

¥ Actual Position [T Servo Lag [” Distance To Go

Figure 4-40: The Display Parameters Display Area

Display parameters include selecting the number of significant figures to display for position data, selecting four of
the six position types to display in one display configuration, and selecting two of the six position types to display in
another display configuration.
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4.17 Setting Auto Plot Parameters

Press the _amorr | button on the bottom toolbar. You will then see the Plot Parameters Display Area shown in the
following figure:

AUTO PLOT

~Plot

Plot Option IMach Actual ~|

I [Show Part Outline|

wWidth(inch) | 400.0000
Diameter(inch) I 250.0000
Z Origin(inch) I -400.0000

¥ Automatic Start

Zoom Factor I 1.000
Flot Axes sz j
" Cycle Time * Sequence No.

Start from I 2
Stop at | 10000

Figure 4-41: The Plot Parameters Display Area

Auto plot settings include the following:

e The selection of which position type to plot (machine actual position, machine command position, program
actual position or program command position)

e The setting of the part width and diameter (so the part size is plotted correctly and correspondingly to the
tool path)

e The Z axis origin relative to the machine origin

e  Whether or not plotting should start automatically (if it’s not automatic, you would need to go to Plot Mode
to start a plot)

e The zoom factor and plot orientation (the default settings — you can always change these by using Plot
Mode)

e When to start and stop plotting (which can be specified with either sequence numbers — line numbers of
part programs — or with cycle time)
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4.18 Setting Color Parameters

4.18.1 Overview

ServoWorks S-100T provides a set of default color parameters, so it isn’t necessary for you make any changes at all
to your color parameter settings. However, because individual preferences vary among users, these settings are
available to you, so that you can customize the way your display looks by changing the colors of the text and
backgrounds for all of the items on the ServoWorks S-100T screen. If you decide to customize your screen, you
may have to experiment a little bit before you find the color parameters that suit you best.

Color settings include settings for the different parts of screen elements such as the main interface, buttons, the plot
area, the G code area and the data display. You can also set the colors for different types of axis movement — for
those commanded with a handwheel, for those in a cutting mode and for those in a rapid mode.

If you are satisfied with the default or current color settings, you should skip this section.

4.18.2 Accessing the Color Parameters

Pressthe  cmor | button on the bottom toolbar. You will then see the Color Parameters Display Area shown in
the following figure:

COLOR
~ltem Selection ~Color Selection
Element Interface Displa - R 192 q 5
: G 203 ] 3
Setting Interface Background
Interface Foreground —
Interface On Status B 224 J b

Original New

~Special Program Path

Handwheel Path IREd j
Rapid - GOO [Green |
Cutting - GO01 [vellow |

Figure 4-42: The Color Parameters Display Area
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4.18.3 What Elements of the Screen Can You Change?

You can change virtually every part of the screen. The screen is broken down into five elements:

e The Interface Display
e The Button Display

e The Plot Display

e The G-Code Display
e The Data Display

The following figure shows where you will find these five elements of the screen.

............

Button Display

Data Display —‘

. Cyele Time Program Pos Machine Pos Actual Pos Dist To Go H
Interface Display 00:02 35. (inch) (inch) (inch) (inch)
SiE il X: 000.8154  000.8154  000.8326  000.0000 e
1000.0 Z: -000.6996 -000.6996 -000.7122 000.0000 e
Data Display Fﬁﬁgﬁ:ﬁn)_ eeeererrrrernnannnnnnns
4096
geRsTetast
X z
?nf 0.00
Plot Display —
: Run :
foggrameageeet
. Home —]|— +setfeannesnenunsnsnannssnesnnsannasnenneannsannsnnannennneaneannnnneannannesnnannenn
Data Display
{3\?";‘(:’9 as G76 G97 G99 | |snmemsmes
. mmm G20 G40 G26™SS23 | |vsspessss
Interface Display =————————ast—aiss = ! =
pOverlravel = y: 05 T: 0606 B: 00 - Rpid Overtide (%) 0
G-Code Display ):: i i .? 1000 (rpm.)r wu,-.l—'u _|_|’ ; D850 G25UI0 Wi M5
RO L e e L L L LR TP L LT L L MAIN
P & | x _of 3 ‘ 1 B ‘ 3 @
E. NC FILE DRY RUN OVRD - OVRD + - PRO + REW/FF MORE START STOP

----------------------------------------------------------------------------------------------------------------------

Button Display

Figure 4-43: Screen Elements For Which You Can Change Color
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4.18.4 The Interface Display
The interface display includes the basic screen background, and the text labels on the screen. It doesn’t include any
buttons on either the right toolbar or the bottom toolbar. It doesn’t include any text boxes, which means it doesn’t
include the text boxes that display data or G code. And it doesn’t include the plot display area.
The interface display has color settings for three parts of the display:

e Interface Background (the dominant color of the whole screen)

o Interface Foreground (text)

e Interface On Status (text indicating selected options)

The three parts of the display whose color settings can be changed are shown in the following figure:

~Spindie ———
(rpm )

~Feedrate ——
{inchfmin)

Lol

~Locks
X Z

soglliog

Interface Foreground
(typical)

~Servo

—

X2 Z.=

- Home
XKeaZ = |
. Axis - Feedrate { Feedrate Override % 1+

~Override——, o
MF RF SS . 2  High | < | »|

100 100 {100 0 230

& Medium

—Ove:r_ravel_— ~Direction c Low - Feedrate {inch/min)

X= = WD ! }f_—é@,—D—_“: T X: | z |

2:= = B i K L

Interface Background
Interface Foreground

Interface On Status

Figure 4-44: The Interface Display
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4.18.5 The Button Display

The part of the screen referred to as the “button display” includes the bottom and right toolbars. You can only
change the background of buttons; you cannot change the color of the text or icons on the buttons.

The button display has color settings for three parts of the display:

- Item Selection

Element |Buttun Display j

Setting Button Background
Button On Status
Sub Buttons Background

Figure 4-45: The Button Display Item Selection

e Button Background (the dominant color of the buttons for Main Mode and all operational modes)

e Button On Status (the dominant color of buttons indicating the current button selection)

e  Sub Buttons Background (the dominant color of buttons for all sub modes)

These buttons are shown in the following figure:
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OFFSET
e =
o ==
SCREEN
LOCKS ...
™
Sub Buttons On Status ———F ! __Locks |
PLOT
@ kJ 'J ,—'L EDITOR
DEFAULT SWITCH AXIS up DOWN
Sub Buttons Background
Bl
Buttons Backgoud —M™Mm@™m8m@™M@M@¥ = e
.............. MAIN.
AR 2 |,
JOG CONT JOG INCR RAFPID MDI HOME HNDWHL AUTOD SPINDLE COMFIG

Figure 4-46: The Button Display
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4.18.6 The Plot Display

The part of the screen referred to as the “plot display” is a single area of the screen where tool trajectories are

plotted. The size of this area varies, depending upon which option you choose in Screen Mode. See Section 5.2.2:
Using Screen Mode to Select Information to Display in the Main Display Area.

The plot display has color settings for three parts of the display:

~Item Selection

Element  [Piot Display |

Setting Plot Background

Plot Foreground
Fart Outline

Figure 4-47: The Plot Display Item Selection

e Plot Background (the dominant color of the plot area)

e Plot Foreground (the color of the axes, and the color of the lines of the plot itself)

e  Part Outline (the color of the lines outlining the part)

The three parts of the display whose color settings can be changed are shown in the following figure:
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Part Outline

Plot Background

Zoom Factor: 0.383
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Figure 4-48: The Plot Display

Plot Foreground
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4.18.7 The G-Code Display

The part of the screen referred to as the “G-code display” is a single area of the screen where blocks of code are
shown. The area is only visible in Auto Mode.

The G-code display has color settings for three parts of the display:

- Item Selection

Element IGCnde Display j

Setting GCode Background

GCode Foreground
GCode On Status

Figure 4-49 The G Code Display Item Selection

o  G-Code Background (the dominant color of the G-Code area)
e  G-Code Foreground (the color of the text of the G-Code)

e (G-Code On Status (the color of the text for the line of code currently being executed, or that will execute
when the operation begins or resumes)

The three parts of the display whose color settings can be changed are shown in the following figure:

G-Code Foreground  Finish Cutiing) @——————— G-Code background

[ ittt )
|

(text color) ——_ho0350 GO G97 52000 T0202 M4

\,'— G-Code On Status (text color — the
""""""" background color is always the same as
the G-Code Foreground)

00390 G96 S600 M3
00400 G1 X0D.0624
00410 G2 X-.625 Z-3437 R.3437

Figure 4-50: The G-Code Display
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4.18.8 The Data Display

The part of the screen referred to as the “data display” encompasses many areas of the screen where current data is
shown. Typically, it shows current settings, such as position information, current control mode, current settings for

things like feedrate, spindle speed, rapid override percentage, etc. The data display varies for each operational and
sub mode.

The data display has color settings for two parts of the display:

~Item Selection

Element IDﬁta Display j

Setting Main Data Background

Main Dat Foreground

Figure 4-51: The Data Display Item Selection

e Main Data Background (the dominant color of the data areas)
¢ Main Data Foreground (the color of the text in the data areas)

The two parts of the display whose color settings can be changed are shown in the following figure:
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Main Data Foreground (typical)
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/ ._Program Pos; Dist To Go

N N

50— (inch) (inch)

X:/ 000.0000 000.0000
Z:/ 000.0000 000.0000
C: 000.000° 000.000°

[OPERATION

I Stop

el

RAPID

] ]
| |
ST -

L Main Data Background
Figure 4-52: The Data Display Area

4.18.9 Selecting and Changing the Color Parameters

You must change and save one color setting at a time, for each screen element. You can do this with the following
steps:

1) Make sure you are in the Color Settings window of Configuration Mode.

2) Press the ITEM button to put the focus on (select) the “Item Selection” frame. This button also
toggles you between the “Element” pull-down menu and the “Setting” list box. Use this button to select the
“Element” pull-down menu within the “Item Selection” frame.

NOTE: If you have a mouse, you can click on the “Element” pull-down menu.

- =2

3) Usethe  ems- | and _ cus- ‘ buttons to select from the pull-down menu the screen element to be
changed. Your options are:

The Interface Display
e The Button Display

e The Plot Display

e The G Code Display

e The Data Display
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4)

5)

6)

7)

8)

9)

NOTE: If you have a mouse, you can use it to directly select your choice from the “Element” pull-down
menu.

Press the ITEM button to shift the focus from the “Element” pull-down menu to the “Setting” list box.

T =

Usethe e | and = cus- ‘ buttons to select the color settings to be changed for the screen element
that you have selected.

Now that you have chosen the screen element and color settings that you want, press the _ coor | button
on the bottom toolbar to switch from the “Item Selection” frame to the “Color Selection” frame.

NOTE: If you have a mouse, you can just click on the “Color Selection” frame.

Use the _ eoior | button to toggle through and select which color spectrum you want to change. The

coror | button toggles you through the “R,” “G” and “B” (red, green and blue) settings.

- =2

Usethe = es. | and _ es- | buttons to select a setting for the color spectrum you have selected.
Holding down the function key for one of these buttons causes the value to change very quickly. Quick,
individual key presses cause the value to decrease or increase by a value of “1” for each key press.

NOTE: If you have a mouse, you can type in the new value you want, or use the slider bar to select the
value you want.

You may have to play around with these color spectrums a bit, to get a feel for it. To get a solid blue, for
instance, you can set the blue to 256 and the red and green to 0. To get the color white, set all three colors

to 256. To get the color black, set all three colors to 0. To get the color yellow, set red and green to 256,
and blue to 0.

Pressthe _ serv | button on the bottom toolbar, to save your change for this color setting. This saves
your changes into a registry file in the operating system, so these settings stay in effect until you change

them.
/N CAUTION

Be careful: If you continue to make more changes on another color setting without

pressing the __ seev | button,, you will lose the changes you have just made.

10) Repeat steps #7, 8 and 9 for the other two color spectrums.

£
11) Press the Path button to put the focus on the “Special Program Path” frame.

4-51



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
SYSTRME, INC Chapter 4: Configuring the System and Program Parameters

£
12) Use the Path button to toggle through and select which special program path setting you want to
change. Your choices are “HandWheel Path” (which applies to all movements commanded using the
handwheel), “Rapid — G00” (which applies to all movement commanded by GO0 blocks of code in a part
program, or by GO0 blocks of code given in MDI Mode) and “Cutting — G01” (which applies to all
movement commanded by G01 blocks of code in a part program, or by G01 blocks of code given in MDI
Mode)

T =

13) Usethe e+ | and _ cus- ‘ buttons to select a color from the pull-down menu for the special
program path that you’ve selected. Your options are:

e Plot Forecolor (in which case the special program path is indistinguishable from the rest of the

plot)
e Red
e Green
e Blue
o  White
e Black
e Cyan
e Magenta
e Yellow

14) Repeat steps #11 and 12 for the other two special program paths.

15) Pressthe _ aemv | button on the bottom toolbar, to save your changes for the special program paths. This
saves your changes into a registry file in the operating system, so these settings stay in effect until you

change them.
/N CAUTION

Be careful: If you do not pressthe __semv | button, you will lose the changes you
have just made.

4.18.10 Saving Your Color Settings

If you have significantly customized your color settings, and are very satisified with the current settings, we strongly
recommend saving your parameter settings to an .reg file (and keep this file updated as you modify other, non-color
settings.) See Section 4.15.3: Creating a Registry File.
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4.18.11 Setting All the Color Parameters Back to the Default Settings

If you don’t like the changes you have made to the color settings, and would prefer to return to the default settings

S

that come with the ServoWorks S-100T program, press the — button on the bottom toolbar. This will cause

the default settings to override any changes you may have made to the color settings.

4.18.12 Exiting the Color Parameters Display Area

To exit the Color Parameters Display Area, press the auir button on the bottom toolbar, or press the St
key.

4.19 Exiting Configuration Mode

&
To exit Configuration Mode, either press the [E% key or pressthe _ wan | button on the bottom toolbar.
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Chapter 5: Monitoring the Status of Operations

5.1 Understanding the General Status of the Lathe

5.1.1 Overview

The information shown in the following figure is constantly displayed in the status indicator area at the left side of
the ServoWorks S-100T window, no matter what mode you are in.

Cyele Time — Cycle Time Indicator — used in Auto Mode only
00:00:07
~Spindle
(rpm ) Spindle Status Indicator — displays the speed at which the
| 2000.0 spindle is rotating
~Feedrate ——
(inchmin) Feedrate Indicator - displays the coordinated feedrate at
I 20.0 which the axes are moving
~Locks
X Z _
W Locks Status Indicator
ikk] [ERL
~Servo
Run Servo Loop Status Indicator
XoZ:= Servo Drives On/Off Status Indicators
~Home
¥-= 7= Home Status Indicators — is the axis at the home position?
~Override
LR S Override Status Indicators — what are the current override
100 100 settings?
~Overtravel ——
+ - .
X = = Overtravel Status Indicators — have the software
: overtravel limits been reached?
2= =

Figure 5-1: The Status Indicator Area of the ServoWorks S-100T Window
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5.1.2 Cycle Time Indicator

The cycle time is used only in Auto Mode. It displays the time the G code part program has been running. You can
use this cycle time to determine how long it takes to produce a particular part, and to compare different versions of
part programs for the same part.

5.1.3. Spindle Status Indicator

The spindle status indicator displays the speed at which the spindle is rotating, in revolutions per minute. If the
spindle status displays “0,” then the spindle is not moving.

The spindle speed is always displayed in RPMs, regardless of whether you set the spindle speed for a constant
turning speed or a constant surface speed (in which case, ServoWorks S-100T calculates, monitors and adjusts the
turning speed to maintain that constant surface speed.)

5.1.4 Feedrate Indicator

The feedrate displayed is the coordinated feedrate of the movements of axes X and Z. In Jog Continuous Mode,
Rapid Mode and HandWheel Mode, which only allow you to operate one axis at a time, the feedrate displayed is for
the selected axis only.

5.1.5 Locks Status Indicators

The locks status indicator shows the lock status of the X and Z axes in both the forward and backward directions.
The letter “F” next to each axis stands for “forward,” and the letter “B” next to each axis stands for “backward.”
The color red indicates “locked,” and the color green indicates “unlocked.” See the following figure:

Axis unlocked in
both forward and
backward
directions

Axis unlocked in
the backward
direction, but
locked in the

forward direction

(Interlock only)

Axis unlocked in
the forward
direction, but
locked in the
backward direction
(Interlock only)

Axis locked in both
forward and
backward
directions (Machine
Lock only)

Figure 5-2: Locks Status Indicators

5.1.6 Servo Loop Status Indicator

The servo loop status indicator shows the current status of machine movement. “Run” indicates that motion is
occurring. “Homing” indicates that a homing operation has been started. “Stop” means that motion is stopped —
there is no motion (the axes are immobile). “Pause” also indicates that there is no motion, but that motion was
interrupted (in Auto Mode and MDI Mode only).

5.1.7 Servo Drives On/Off Status Indicators

The oval LED icon next to each axis indicates the on/off status of the servo drives. Green (== ) represents “on”
and red (i@ ) indicates “off.”
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5.1.8 Home Status Indicators (Is the Axis at the Home Position?)

The oval LED icon next to each axis indicates whether that axis is at its home position. Gray (i@ ) indicates that
the axis is not at its home position, and green (&3 ) indicates that the axis is at its home position.

5.1.9 Override Status Indicators (What Are the Current Override Settings?)
There are three types of overrides for which the status is displayed:

e MF (manual feedrate override — can range from 0% to 230%)

e RP (rapid positioning feedrate override — can be 0%, 25%, 50% or 100%)

eSS (spindle speed override — can range from 50% to 120%)
The number displayed under each label (“MF,” “RP,” or “SS”) indicates the current override percentage setting.
NOTE: If you have disabled the “MF,” “RP,” or “SS” switches in the Operator’s Panel frame in the “General”
screen in Configuration Mode, the override percentage settings will be shown in a green text. If the MF, RP and SS

switches are enabled, there will be white text, and input will be taken from the operator’s panel (the settings of the
operator’s panel will be detected by the software).

5.1.10 Overtravel Status Indicators (Have the Software Limits Been Reached?)

The oval LED icons next to each axis indicate whether that axis has reached its forward or backward soft limit. The
forward soft limits are indicated by a “+” over the oval LED icons, and the backward soft limits are indicated by a
“~" over the oval LED icons. Gray (@ ) indicates that the soft limit for a particular axis and direction has not
been reached, and red (i@ ) indicates that the soft limit for a particular axis and direction has been reached.

5.2 Specifying Information to Display in the Main Display Area

5.2.1 What Information Is Available to Be Displayed?

Regardless of the current mode, you can select the information to display in the main display area. You can display
status information for several types of data. Some of this information is displayed only in combination with other
information. Section 5.2.2: Using Screen Mode to Select Information to Display in the Main Display Area explains
the combinations of information available for display, and how to select what to display.

You can change the display while you are in any control mode by using Screen Mode. Going into Screen Mode
only changes the buttons on the bottom toolbar, and does not change the rest of the control interface. Because of
this, you can quickly go in and out of Screen Mode to change the information on display in the Main Display Area,
while still monitoring whatever mode you were in before you went into Screen Mode.

The following subsections describe the information available to be displayed.

5.2.1.1 Position Information About Each Axis

The following positions are available for display in ServoWorks S-100T:

e Machine Position —the command position measured from the machine origin
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e Actual Position —the feedback position of the X and Z axes — the real, current position of the axis
(obtained from encoder feedback)

e Program Position — the desired position, specified by the program; the position that should have been
generated by the command to the servo drive, if there were no position error. This position is with respect
to the workpiece coordinate system

e Distance to Go - the distance the axis has been commanded to travel, relative to its current position (only
relevant in Auto Mode, Jog Incremental Mode or MDI Mode)
o Relative Position - this position type is for your convenience. You can specify an arbitrary position to

track displacement from, by clearing the relative positions (press the _ serzens  button). From then on, the
relative position is measured from the last cleared position.

e Servo Lag - the difference between the machine position and the real (actual feedback) position

You can set the “Display” parameters in Configuration Mode to specify which items you want to display — which
four of these six (or which two of these six, depending upon which preset display configuration you choose) you
want to display. (See Section 4.16: Setting Display Parameters.)

5.2.1.2 Clearing the Relative Positions

For the relative positions to be useful, you need to clear the relative positions (set them back to zero) occasionally,
so that you create a position from which to measure. You must be in Screen Mode (press the _ scaeen | button to

get into Screen Mode). To clear all relative positions (for the X, Z and C axes), press the _ sereos | button.

5.2.1.3 A Plot of Tool Trajectory

A plot of the tool trajectory can be displayed with the vertical coordinates representing either the X axis or the Z
axis. See Section 5.3: Plotting Motion (Using Plot Mode) for more information regarding all of the options
available to you in viewing plots.

5.2.1.4 Statistics Information

The information included in the “Statistics” frame (see Figure 5-3) includes:

e  Part Number — part number of the current workpiece being produced. (NOTE: This is only relevant in
Auto Mode.)

e Date and Time — the current date and time
e Run Time - how long ServoWorks S-100T has been up and running

e Ave. Cutting Time — the average cutting time per part of the production being run. (NOTE: This is only
relevant in Auto Mode.)

e  Timer — shows the elapsed time since the timer was last reset. (NOTE: If the timer has never been set, it
will display as “0:00:00.” See the following section for how to set the timer.)
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- Statistics
Part Number : 0
Date and Time: 1279702 12:07:08 PM
Run Time: 01 16 :37
Ave_ Cutting Time: N/A
Timer: 00 :01 :54

Figure 5-3: Statistics Frame

5.2.1.5 Setting the Timer

For the timer to be useful, you need to set it while in Screen Mode (press the __screew | button to get into Screen

Mode). To set the timer back to “0:00:00,” press the _sexnmer | button.

5.2.1.6 Switches Information

You can access relevant information from the “Switches” frame shown in the following figure:

Switches

Home Switch
Limit Switch +
Limit Switch -

EEE :
EEE N

Figure 5-4: Switches Frame

For each axis, you can view the following information:
¢ “Home Switch” — this displays the High/Low status of the voltage corresponding to the home switch circuit

e “Limit Switch +” — this displays the High/Low status of the voltage corresponding to the high hardware
limit switch circuit

e “Limit Switch -” — this displays the High/Low status of the voltage corresponding to the low hardware limit
switch circuit

The normal state of the home and limit switches is “High.” When a switch is activated, it will display as “Low.”
You can externally trigger the home switch, the high limit switch, or the low limit switch. If the switch is set
correctly, you should see the state change briefly from “High” to “Low” to “High” again in the Axes Status window.
If the state doesn’t change to “Low” when the switch is triggered, then you know the switch isn’t set correctly.

5.2.1.7 Digital Local 1/O for the VersioBus Adapter Board

You can view the status of input and output signals for the VersioBus adapter board (the FP-60, FP-75, FP-80,
FP-95 or FP-104) as shown in the following figure. 1/O signals for the VersioBus adapter board can only be
modified in Configuration Mode. (See Section 4.13: Setting 1/0 Parameters.)
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-Digital 10 - FP-60
In Qut In Out

Bitlh = o= Bit)? = =
Bit14 = = Bitlfe = =
Bit13 &= =3 BitDs = =
Bit1z = = Bit)4 = =
Bit11 = o= Bit3 = =
Bitln = = Bitnz2 = =
Bty = = Bitll1 = =
Bitlg = = Biton = =

Figure 5-5: 1/0 Information Available for the VersioBus Adapter Board

This frame displays digital input and output signals for 16 switches of general 1/0 connectors. Green (=== )
indicates a signal of “1”, and red ( i@ ) indicates a signal of “0”.

5.2.1.8 Digital 1/0O for the Servo Interface Module

You can view the status of input and output signals for the DC-120 or DC-150 servo interface module, as shown in
the following figure. 1/O signals for the servo interface module can only be modified in Configuration Mode. (See
Section 4.13: Setting I/O Parameters.)

- Digital 1O - DC-120
In Out In Out

Bit1s &= = Bit0? = =
Bit14 = = Bit06 = =2
Bit13 = = BitDh = =
Bit12 = = BitD4d = =
Bit 11 = @ Bitd3 = =
Bit10 =@ o= Bito2 = @
Bitpd @ o= Bitol = GO
Bit0g = = Bit00 = =

Figure 5-6: 1/O Information Available for the VersioBus Servo Interface Module

This frame displays digital input and output signals for 16 switches of general 1/0 connectors. Green (=2 )
indicates a signal of “1”, and red ( @ ) indicates a signal of “0”.

5.2.1.9 Digital 1/O for the IM-200

You can view the status of input and output signals for an IM-200 in your ServoWorks S-100T system, as shown in
Figure 5-7. 1/O signals for the IM-200 can only be modified in Configuration Mode. (See Section 4.13: Setting 1/0
Parameters.)
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~Digital 10 - IM-200

In Out In Out In Out In Out
Bit 31 = = Bit23 =2 @ Bit1s &= = Bit0?y &= @
Bitin =— @ Bit2z2 =2 @ Bit14 &= = Bit06 &= @
Bit29 — O Bit 21 = o= Bit13 = o=@ Bitoh =2 o=@
Bit2g = O Bit20 = =2 Bit12 = = BitD4 = =
Bit2y = O Bit19 = =2 Bit 11 = = Bit03 = =2
Bit26 = D Bit18 = @@ Bit10 = =D Btz = @
Bit2s =— =@ Bit17 = = Bitpe = o= Bit 01 = =
Bitzd = =@ Bit16 = =2 Bitog = o= Bitod = =

Figure 5-7: 1/0 Information Available for the VersioBus 1/O Module

This frame displays digital input and output signals for 32 switches of general 1/0 connectors. Green (== )
indicates a signal of “1”, and red ( @® ) indicates a signal of “0”.

5.2.2 Using Screen Mode to Select Information to Display in the Main Display Area

To specify what you want to display in the main display area, press the scacen | bUtton on the right toolbar to
enter Screen Mode. Screen Mode is a sub mode, meaning you can enter Screen Mode from any operational mode
(except Configuration Mode), so that you can change the display no matter what mode you are in, even when motion
is occurring.

Nine buttons will appear on the bottom toolbar, as shown in the following figure:

g 208 &/ B ' &5 &8

PDS DATA POS/PLOT PLOT FP-60 170 DC-120 170 IM-200 1/0 INFO SET PDS SET TIMER

Figure 5-8: Bottom Toolbar in Screen Mode

Seven of these buttons will cause a preset combination of data to display, as shown in the following tables:
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Press this . - Lo Information included in display
button... | 1© display this in the Main Display Area. area:
Program Pos Dist To Go
(inch) (inch)

POS DATA

(This is the

display.)

X:
default Z :
C

000.0000 000.0000 |. oiionirormain or e x.2
000.0000 000.0000 | ™™
: 000.000° 000.000°

Program Pos Machine Pos Actual Pos Dist To Go
(inch) (inch) (inch) (inch)
X: -000.0624 -000.0624 -000.0624 000.0000
Z: 000.0498 000.0498 000.0498 -000.0498
C:  000.000° 000.000° 000.000° 000.000°
oty Zoomfecer 104 o Position information for the X, Z
and C axes
CUECUIT o Plot trajectory data
o Plot trajectory data
PLOT
Program Pos Machine Pos Actual Pos Dist To Go
(inch) (inch) {inch) (inch)
X: -000.0624 -000.0624 -000.0624 000.0000
Z:  000.0498 000.0498 000.0498 -000.0498
C:  000.000 000.000 000.000 000.000° |, position information for the X, Z
P, | andCaes
BiIs = = oy = = o Plot trajectory data
rP50 170 S « Digital I/0 for the VersioBus
Bz @ @ BN = @ adapter board (FP-60, FP-75,
Bit11 - oo Bty = o«
o1l e e mrer e e FP-80, FP-95 or FP-104)
Bitos L= == an D oo
Bitpg = = Biton = =

Table 5-1: Screen Mode Options (1 of 2)
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Press this . - Lo Information included in display
button. .. to display this in the Main Display Area. area:
Program Pos Machine Pos Actual Pos Dist To Go
(inch) (inch) (inch) (inch)
X: -000.0624 -000.0624 -000.0624 000.0000
Z: 000.0498 000.0498 000.0498 -000.0498
C: 000.000° 000.000° 000.000° 000.000° I .
o Position information for the X, Z
for: Digital O - DC-120
n o om m ow and C axes
Bitls = = b7 = = o Plot trajectory data
i S « Digital /0 for the servo interface
Billz = = Bit)4 = = module (DC-].ZO or DC-150)
Bit11 - @ Bit03 = @
Bitlng = = Bitg2 = D
Bit09 =2 D@ Bit01 = oo
Bit08 = = Bito0 = @
Program Pos Machine Pos Actual Pos Dist To Go
(inch) (inch) (inch) (inch)
X:  -000.0624 -000.0624 -000.0624 000.0000
Z: 000.0498 000.0498 000.0498 -000.0498
C: 000.000° 000.000° 000.000° 000.000°
Digital 10 - IM-200 o Position information for the X, Z
Bit 31 ; 0@“‘ Bit23 ; ;m Bit 15 ; 0@“‘ Bit 07 ; ;m and C axes
,M,,m Bt = = Bt = = Btld = = [t = = e Plot trajectory data
Efl 29 =2 O Bftz] =2 DO Efl]ﬂ =2 O Bfll]ﬁ = o ° Dlgltal I/O fOr the |M'200(S)
Bit2g = &= Bit2o = = Bit12 = &= Bit4 = =
Bit2? = =D Bit1s =S = Bit 11 (=== Bito3 =S =
Bit 26 = = Bit18 = =D Bit10 = = Bit 02 = =D
Bit2s = = Bit17 = = Bit)d = &= Bit01 - o
Bit 24 = O Bit16 =2 O Bit 08 = O Bit 00 =2 O
Program Pos Machine Pos Actual Pos Dist To Go
(inch) (inch) (inch) (inch)
X: -000.0624 -000.0624 -000.0624 000.0000 . .
Z: 000.0498 000.0498 000.0498 -000.0498 | * Position information for the X, Z
C:  000.000° 000.000° 000.000° 000.000° and C axes
o Statistics o Plot trajectory data
O o Statistics: part number, date and
i i a0 06 a5 time, run time, the average cutting
Ave. Cuting Time:  NiA time per part of the production
Timer: 00 :00 :00 . .
: being run, and the timer
S x : Status of home & limit switch
. o Status of home & limit switches
Limit Switch + II‘HH.. II‘EHII
Limit Switch -

Table 5-2: Screen Mode Options (2 of 2)
5.2.3 Exiting Screen Mode

To exit Screen Mode (and get back to whatever mode you were in before pressing the

SCREEN

SCREEN

button), press the

E5E Key, OR press the button again.
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5.3 Plotting Motion (Using Plot Mode)

5.3.1 Overview

You have several different options for plotting tool trajectory coordinates: you can specify which of the X, Z and C
axes will be the vertical and horizontal axes, you can change the scale of a plot by zooming in and out, and you can
move the plot within the plot area by panning left, right, up and down.

You can change the way the plot looks while you are in any control mode, by using Plot Mode. Going into Plot
Mode only changes the buttons on the bottom toolbar, and does not change the rest of the control interface. Because
of this, you can quickly go in and out of Plot Mode to change the appearance of the plot, while still monitoring
whatever mode you were in before you went into Plot Mode.

5.3.2 Viewing a Plot

To view a plot, you must first make sure that the plot area is displayed. If the plot area is not displayed:

=

1) Pressthe sceen | button on the right toolbar to enter Screen Mode. Ten buttons will appear on the
bottom toolbar, as shown in Figure 5-8.

2) Press any of the following buttons on the bottom toolbar; _eesewor | (will show position data and plot);

PLOT (WI” show p|0t a|0ne); FP-60 170 or DC-120 170

(will show position data, 1/0 data and plot); or

(which will show a plot along with lots of other data).

3) Press the £t key to return to the previous mode (the mode you were in before going into Screen Mode),

or press the | seeen | button again.

When you are in any manual mode (Jog Continuous Mode, Jog Incremental Mode, Rapid Mode, MDI Mode, Home
Mode or HandWheel Mode), the plot will not automatically display (unless you have selected “Automatic Start” in
the “Auto Plot” screen in Configuration Mode). If you want to see the tool trajectory in these modes, you must go

into Plot Mode and start the plot (which will be explained shortly).

When you are in Auto Mode and you run a part program, the plot starts to display automatically, as long as the Plot
Area is shown in the Main Display Area. The plot will be at the most recent zoom factor and orientation that you
chose in Plot Mode. If you haven’t used Plot Mode to adjust the zoom factor or orientation, then the zoom factor
and the orientation that you specified in the “Auto Plot” settings in Configuration Mode will be used. If these
settings are unsatisfactory, you can change them while running your part program, by using Plot Mode:

To get into Plot Mode (a sub mode that you can enter from any operational mode except Configuration Mode) and
start a plot:

% i
1) Pressthe  ror button on the right toolbar to enter Plot Mode. [The _ ror button will be disabled

if no plot area is displayed — see above.] Ten buttons will appear on the bottom toolbar, as shown in the
following figure:
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7 a | ala|lE| 2| ®|®| B

ORIENT FIT Z00M + Z00M - LEFT RIGHT up DOWN PLOT/HOLD CLEAR

Figure 5-9: Bottom Toolbar in Plot Mode

\\\i

2) If you are in Auto Mode, you can skip this step. Otherwise, press the _rormow | button on the bottom
toolbar. You will see horizontal and vertical axes appear, labeled in either inches or millimeters. A zoom
factor also appears, telling you how the plot size relates to the actual distance on the machine tool. For
instance, a zoom factor of 0.3 indicates that the plot is 30% of the size of the actual tool movement and the

actual part.

NOTE: If at any time your plot “disappears” due, for instance, to a dialog box that pops up in the plot display area
and leaves a “hole” in your plot when the dialog box goes away, press the | sereen | button to refresh the screen,
and the plot will reappear. You will be in Screen mode, so you will need to press the (55| key, or the scaeen
button again, to return to your previous mode.

5.3.3 Changing the Orientation (Plane) of a Plot

e
You can easily change the orientation of a plot. Pressing the _ oment | button on the bottom toolbar toggles the
plot between the four possible orientations:

1) ZzX: the X axis plotted in the vertical direction, and the Z axis plotted in the horizontal direction, as shown
in the following figure:

Zoom Factor, 0648

40.00

£0.35 104.98 Zimm)

Figure 5-10: Plot with XZ Orientation
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2) XZ:the Z axis plotted in the vertical direction, and the X axis plotted in the horizontal direction, as shown
in the following figure:

Zoom Factar: 0.395

146.46 ] 0.00 7323 -146.46

Figure 5-11: Plot with ZX Orientation

3) ZC

4) CX
5.3.4 Changing the Scale of a Plot (Zooming In and Out)

Q

Changing the scale of a plot is very easy to do, by pressing the _ zeom- | (zoomout) and _ zeow. | (zoom in)
buttons on the bottom toolbar. Zooming out decreases the zoom factor, and makes the plot smaller in the display
area. Zooming in increases the zoom factor, and makes the plot larger in the display area. Zooming in may cause
only part of the plot to fit in the plot area, in which case, you will have to move the plot around to see the parts of the
plot you are interested in. (See Section 5.3.5: Moving the Plot Within the Plot Area.)

C

To make the plot as large as possible while still fitting all of the plot data in the plot area, press the AT

button on the bottom toolbar. ServoWorks S-100T will automatically readjust the coordinate scale so that the entire
tool path can be shown. You will find this to be a very handy button, especially when the tool path exceeds the
maximum plot coordinates, and you can no longer see the entire tool path. Using this button gives you a good
starting place to begin zooming in to areas of interest to you.

5.3.5 Moving the Plot Within the Plot Area

You can easily move a plot within the plot area. Usually, you will want to move a plot within the plot area when
you have zoomed in too close for the entire plot to display within the plot area.
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, up ‘ , and _ oown | buttons on the bottom toolbar to move the plot in

Press the LEFT
the desired direction.

5.3.6 Clearing a Plot

ServoWorks S-100T will continue to display tool trajectories until you clear the plot. If you want to clear the plot

display so that you can start over with a new plot, pressthe _ aess | button on the bottom toolbar to clear (erase)
the tool trajectories (the horizontal and vertical axes will still be visible).

After you clear a plot, plotting resumes immediately unless no motion is occurring.

5.3.7 Holding a Plot

“Holding a plot” means stopping ServoWorks S-100T from continuing to plot any more motion, while continuing to
display what has currently plotted on the screen. This means that even though motion may continue after you hold a
plot, you won’t see any new plotting occur.

To hold a plot, press the _rormow | button on the bottom toolbar. This essentially “freezes” the plot area of the
screen.

5.3.8 Exiting Plot Mode

i
To exit Plot Mode (and get back to whatever mode you were in before pressing the _ eior button), press the

st key, or press the L ewr button again. If you entered Plot Mode from Main Mode, this will take you back

to Main Mode. If you entered Plot Mode from an operational mode, pressing the Est key will take you back to
that operational mode.
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Chapter 6: Manually Operating the Lathe

6.1 Overview

Performing basic motion operations by manually operating the lathe means that you are controlling the machine tool
with “manual” commands to ServoWorks S-100T instead of loading and running part programs (i.e. G codes) to
control the motion. It does not mean that you are operating the machine directly with your hands (except for
HandWheel Mode), as the term might seem to imply.

You can perform basic motion control operations using one of six manual motion modes available to you with
ServoWorks S-100T: Spindle Mode, Jog Continuous Mode, Jog Incremental Mode, Rapid Mode, MDI Mode, and
HandWheel Mode. [NOTE: Another operational mode, Home Mode, is treated separately in Chapter 3: Starting
ServoWorks S-100T. Auto Mode, another operational mode, is treated separately in Chapter 14: Proving Part
Programs and Running Production.] A brief explanation of these six modes follows.

Spindle Mode is a control mode where you start and stop the spindle, and set the spindle direction, spindle speed and
spindle override.

Jog Continuous Mode, the most basic operational mode of the lathe, is a control mode where you operate one
particular axis of the machine manually. You specify the particular axis, a particular direction (forward or
backward), and a particular speed (jog feedrate: low, medium or high, as defined by the “Feedrate” settings in
Configuration Mode), and a feed override percentage for the motion, and you start and stop the Jog Continuous
Mode cycle. You’re commanding one axis of your lathe to move in a specific direction at a specific speed for an
unspecified time (continuous motion until you specifically stop that motion).

Jog Incremental Mode is a control mode where you command one axis of the machine to move a specified distance.
In ServoWorks S-100T, you specify a “Distance to Go” (relative to the current axis location). The “distance to go”
that you specify is not an absolute value — rather, this value is given in pulses, which is multiplied by the machine
unit set for ServoWorks S-100T. The feedrate at which that axis will move is specified in the “Feedrate” screen in
Configuration Mode. To move the specified distance at the specified feedrate takes a specific length of time. You
can interrupt and restart motion as many times as you want while the axis is moving until the specified distance has
been reached.

Rapid Mode is a control mode where you also operate one particular axis of the lathe manually. Rapid Mode is very
similar to Jog Continuous Mode: you specify the axis, a particular direction (forward or backward), and a rapid
override percentage (instead of the feedrate you specify with Jog Continuous Mode). The percentage you specify
refers to a percentage of the maximum velocity for that axis (that you specified in the “Feedrate” settings in
Configuration Mode). You’re commanding one axis of your lathe to move in a specific direction at a specific speed
for an unspecified time (continuous motion until you specifically stop that motion).

MDI (Manual Data Input) Mode is a control mode where you input data for a single command, for G, M, T, B, S,
and F codes, and then set that command to execute. The commands you execute are logged, and as an aid to you,
the definitions of G and M codes are available for your reference.

HandWheel Mode is a control mode where you operate one axis of the lathe at a time using the handheld HW-100
HandWheel (or some other handwheel) that is an optional component of the ServoWorks S-100T system. You use
ServoWorks S-100T to specify the machine unit for the handwheel pulse (under “General” settings in Configuration
Mode). Then, in ServoWorks S-100T or on the HW-100 HandWheel, you specify an axis and a multiplier for that
encoder count. (These settings are displayed in ServoWorks S-100T.) Turning the dial on the HW-100 HandWheel
starts the motion on the selected axis.
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In Jog Continuous Mode, Jog Incremental Mode, Rapid Mode, MDI Mode or Spindle Mode, you can always stop

&
the movement of the axis or axes you’re controlling with the | swe | button in the lower right corner of the
screen. There is also an Emergency Stop button on the operator’s panel of the lathe (as required by law), and a
second Emergency Stop button on the HW-100 HandWheel, which will work whether you are in HandWheel Mode
or any other mode (unless the HandWheel is turned off).

If you hit the Emergency Stop button on the HW-100 HandWheel, you must twist this button clockwise (as
indicated by the Reset arrows on the top of the button) to reset the Emergency Stop button to continue. The button
will “pop up” and be ready for use again.

6.2 Using the Machine Lock and Interlock Switches

6.2.1 Using the Machine Lock Switch in a Manual Mode

We recommend that you use the Interlock switch for motion control in manual modes, rather than the Machine Lock
switch. However, the Machine Lock switch is available to you in manual mode, so its use is explained here.

When you use the Machine Lock switch, you can lock either or both of the X and Z axes. When you lock an axis
with the Machine Lock switch, it will be locked in both directions.

With the Machine Lock switch activated, movement in manual mode will be simulated. You can use a manual
mode to move an axis that is locked with the Machine Lock switch, but ServoWorks S-100T will not send those
commands to the servo drive (because that axis is locked). However, even though a locked axis will remain still, the
position data and the plot area will display data as if the axis were moving.

The following steps will guide you in proving a part program using the machine lock switch:

=

1) Pressthe _ wws | button on the right toolbar to enter Locks Mode (a sub mode).

Four buttons will appear on the bottom toolbar, as shown in the following figure:

ECT

MACH X MACH 72

@X

INTER X

@Z

INTER 2

Figure 6-1: Bottom Toolbar in Locks Mode

X
2) If you want to lock the X axis, pressthe _ wmseux | button on the bottom toolbar. This will toggle you
between two states: X axis locked and X axis unlocked. (See Figure 6-2.) The lock status indications are
shown in the status indicator area to the left of the screen.
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Axis unlocked in Axis locked in both

both forward and forward and
backward backward
directions directions

Figure 6-2: Lock Status Indications for the Machine Lock Switch

£
3) If you want to lock the Z axis, press the ~ waeuz | button on the bottom toolbar. This will toggle you
between two states: Z axis locked and Z axis unlocked.

4) Press the 525 key to return to whatever manual mode you were in.

When you are ready to deactivate the Machine Lock(s):

=
1) Pressthe _ wws | button on the right toolbar to enter Locks Mode (a sub mode). Four buttons will
appear on the bottom toolbar, as shown in Figure 6-1.

i

2) Use the MACH X

y

and | machz ‘ buttons on the bottom toolbar to unlock one or both of the X and Z axes.

6.2.2 Using the Interlock Switch in a Manual Mode

When you use the Interlock Switch(es), you can lock either or both of the X and Z axes. Each axis can be locked in
the forward or the backward direction, but not in both directions.

With the interlock switch activated, you can’t use any manual mode that would cause the X axis or Z axis to move in

&
a direction that is locked. For instance, if you lock the X axis in the forward direction, the _ xrmn | button will be
disabled in Jog Continuous Mode.

The position data and the plot area will display data for the actual movement of the axes. For instance, if an axis is
locked in one direction, there can be no tool movement in that direction, and only the movement of that axis in the
unlocked direction would be reflected in the display of position data and in the plot.

The following steps will guide you in proving a part program using the interlock switch:

=

1) Pressthe _ wes | button on the right toolbar to enter Locks Mode (a sub mode). Four buttons will
appear on the bottom toolbar, as shown in Figure 6-1.
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@X
2) If you want to lock the X axis, press the _ wrerx | button on the bottom toolbar. This will toggle you
among three states, as shown in Figure 6-3. The lock status indications are shown in the status indicator

area to the left of the screen.

Axis unlocked in Axis unlocked in Axis unlocked in
both forward and the backward the forward
backward direction, but direction, but
directions locked in the locked in the
forward direction backward direction

Figure 6-3: Lock Status Indications for the Interlock Switch

@Z

3) If you want to lock the Z axis, press the _ mmnz | putton on the bottom toolbar.

4) Press the 525 key to return to whatever manual mode you were in.

When you are ready to deactivate the Interlock(s):

=

1) Pressthe _ wws | button on the right toolbar to enter Locks Mode (a sub mode). Four buttons will
appear on the bottom toolbar, as shown in Figure 6-1.

@x
2) Use the INTER X

@Z

and  wienz ‘ buttons on the bottom toolbar to unlock one or both of the X and Z axes.

6.2.3 The Difference Between the Machine Lock and Interlock Switches

The first difference between Machine Lock and Interlock is that with Machine Lock, you can only lock an axis
completely (in both directions), while with Interlock, you can lock an axis in the forward direction or the backward
direction, but not in both directions.

The second, and most important difference between Machine Lock and Interlock is that the Machine Lock switch
will still let you manually input movement for a locked axis, and see that movement simulated in the position data,
while the Interlock switch prevents you from even inputting movement commands for a locked axis.
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Chapter 7: Starting and Stopping the Spindle (Using Spindle Mode)

Before you start motion in a manual operational mode, you may want to start the spindle rotation. For that, you
need to be in Spindle Mode (an operational mode).

NOTE: If the C Axis/ Indexing functions have been activated by the execution of M19 and M20 codes in a part

®
program, Spindle Mode will not be available, and the _ semnie | button on the bottom toolbar of ServoWorks
S-100T main program window will be disabled.

The following steps will guide you in starting and stopping the spindle:

g
1) Pressthe _ semoe | button on the bottom toolbar of the ServoWorks S-100T main program window. You
will then be in Spindle Mode, and see the following window:

Crele Time — Program Pos Machine Pos Actual Pos Dist To Go
00:00:00 (inch) (inch) (inch) (inch)
'SP‘R‘;'[‘; ) X: 000.5560 000.5560 000.5560 000.0000
[ oo Z: -000.0364 -000.0364 -000.0364 000.0000
- Feedrate —— L
(inchimin) - Statistics _
IT Part Number: I}
Date and Time: 7/13/2006 3:02:37 PM SEHEEN
- Locks Run Time: 01 11 a2
X Z Awve. Cutting Time: NfA ;}%
7t F I F N . LOCKS
Timer: 00 :04 :09 .
Servo Switches x 7 @
[ swop Home Switch
Limit Switch + Low Low
X=eZo Limit Switch - Low Low %
- Home EDITOR
X:= Z:-= || SPINDLE |OPERATION
: /'Spindle Speed— | Spindle Direction N
~Qverride I 1
MF RP Ss (I €)Surf. Spd(ft/min) & oW oW !
[100 [100 | 100 | INEEEINE ¥ |
| | (5] 2] 1]
i 0 500 i muin
—Over_it_ravel_—i & Turn. Spd{rpm) ~Spindle Override (%) i RESET
X o [t o | A [ s
Zo o= | L SO00 50 120 ||
———————————————————————————————————————————————— g —_—_——e— e e = O
N ‘. 1
‘ ‘ ; ‘ ‘ | &
DIRECT SPEED - SPEED + 550 550 + ,' ! START
These are function buttons that allow you to set the ‘ These “Start” and “Stop”
parameters for the spindle rotation. buttons start and stop the
rotation of the spindle:
These are input frames that also allow you to set the

parameters for the spindle rotation (if you have a mouse).
Figure 7-1: The Spindle Mode Window
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2)

3)

4)

5)

6)

Choose the direction for the spindle to rotate by pressing the _ omeer | button on the bottom toolbar.
Pressing this function key will toggle you between the two possible directions of clockwise or
counterclockwise. The selected direction is shown in the “Spindle Direction” frame.

NOTE: If you have a mouse, you can click on the direction you want in the “Spindle Direction” frame.

Choose the spindle speed by pressing the __sreen-

seeen- | button will decrease the feedrate, while the __seeen. | button will increase the feedrate. The
selected speed is displayed in the “Spindle Speed” frame.

and SPEED +

buttons on the bottom toolbar. The

NOTE: If you have a mouse, you can use the slider bars for Turning Speed to set the spindle speed more
quickly. Or, it may be faster for you to use the mouse to move the cursor to the text input box for Turning
Speed, then use the keypad or a keyboard (if you have one) to type in the speed you want directly.

The Spindle Override percentage will be applied to the spindle speed you specified in Step #2. Choose a

percentage for Spindle Override percentage by pressingthe _ sso- | and __sso. | buttons on the

bottom tool bar. The selected spindle override percentage is displayed in the “Spindle Override (%)”
frame.

As an example, if your specified spindle speed is 2000 RPM, and your spindle override percentage is 50%,
your spindle will rotate at 1000 RPM (as long as the maximum speed is set to 1000 RPM or greater). A
spindle speed of 2000 RPM and a spindle override percentage of 150% will give you a spindle speed of
3000 RPM (as long as the maximum speed is set to 3000 RPM or greater).

NOTE: If you have a mouse, you can use the slider bar for Spindle Override to set the override percentage
more quickly. Or, it may be faster for you to use the mouse to move the cursor to the text input box for
Spindle Override, then use the keypad or the keyboard (if you have one) to type in the speed you want
directly.

NOTE: If you had checked the “SSO (50-120%)” box in the “Operator’s Panel” frame of the “General”

screen in Configuration Mode, these buttons would be disabled to avoid any conflict between commands
given by ServoWorks S-100T and commands given by buttons on the operator’s panel.

8
Pressthe  smar | button on the bottom toolbar to start the spindle rotation. The feedrate will be shown
in the Spindle Status Indicator Area (at the top left of the screen). To stop the spindle rotation, press the

&
stwe__| button on the right side of the bottom toolbar.

&
When you want to quit Spindle Mode, press the MAIN button.
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Chapter 8: Continuous Jogging (Using Jog Continuous Mode)

Jog Continuous Mode, the most basic operational mode of the lathe, is a control mode where you operate one
particular axis of the machine manually. You specify the particular axis, a particular direction (forward or
backward), a particular speed (jog feedrate: low, medium or high, as defined by the “Feedrate” settings in

Configuration Mode), and a feed override percentage for the motion, and you start and stop the Jog Continuous
Mode cycle.

In Jog Continuous Mode, you’re commanding one axis of your lathe to move in a specific direction at a specific
speed for an unspecified time (continuous motion until you specifically stop that motion).

The following steps will guide you in commanding continuous jogging using Jog Continuous Mode:

1) Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the

&r
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)
e

2) Pressthe escont | button on the bottom toolbar of the ServoWorks S-100T Main window. You will then
see the following window:
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Cyele Time Program Pos Machine Pos Actual Pos Dist To Go I
00:00:00 (inch) (inch) (inch) (inch) t
) WP C/C
Sp'ﬂf)'[‘;] X: 000.0000 000.0000 000.0000 000.0000 "E
0.0 Z: 000.0000 000.0000 000.0000 000.0000 ur:sm
Feedrate
{inch/min)
0.0 SCREEN
Locks [
X Z =
Servo @
STOp PLOT
X= 2Z:= w
Home EDITOR
BRI JOG CONT _JOPERATION
. { Axis Feedrate Feedrate Override % 3
Override ] :
MF RP SS | 2 - © High 100 j J j !
]
100 100 | 100 | i % Medium 0 230 i PR
|
Over_it_ravel_ i Direction C Low Feedrate (inch/min) i RESET
X =2 =@ i & (ST = o D) X[ 200 Z: | 200 i :.
Z =2 = || !

" These are function buttons that allow youto setthe ] """""
parameters for the Jog Continuous Mode motion.

These frames display the Jog Continuous Mode settings, and also allow you to set
the parameters for the Jog Continuous Mode motion if you have a mouse
(otherwise, you must use the function keys)

Figure 8-1: The Jog Continuous Mode Window

[352]
3) Select the jog feedrate for axis movement by pressing the _ reense | button on the bottom toolbar. This
toggles you among three preset feedrates: “High,” “Medium,” and “Low,” as shown in the “Feedrate”
selection frame. [These preset feedrates are specified in the “Feedrate” screen in Configuration Mode.]
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4)

5)

)
Select the manual feedrate override percentage for axis movement by pressing the __ wm- | and
B 2

MFD + buttons on the bottom toolbar. The MFD - button will decrease the manual feedrate override

B
percentage, while the __wr. | button will increase the manual feedrate override. The selected manual
feedrate override percentage is displayed in the “Feed Override %” frame. The final feedrate (the feedrate
setting multiplied by the feedrate override) is displayed in the “Feedrate (inch/min)” or “Feedrate
(mm/min)” frame.

NOTE: If you have a mouse, it may be faster for you to use the mouse to move the cursor to the text input
box for Feed Override %, then use the keypad (or the keyboard, if you have one) to type in the desired
feedrate override directly. [You cannot type a feedrate directly in the “Feedrate (inch/min)” or “Feedrate
(mm/min)” frame.]

b

Z PWD

% ‘ *
To start and stop motion in Jog Continuous Mode, use one of the _ xrm | ,

3

ZBwD buttons:

a) xrwn | selects the X axis in the forward direction

b
E
b) X BWD selects the X axis in the backward direction

X BwD

or

b

c) zrwn | selects the Z axis in the forward direction
.

d) zowo | Selects the Z axis in the backward direction

The selected axis and direction will display in the “Axis” and “Direction” frames. You can only select one
axis, because Jog Continuous Mode operates on only one axis at a time.

Press and hold down the function key for one of the above buttons to start and continue the motion.

To stop the motion, release the function key.

&
When you want to quit Jog Continuous Mode, press the _ mam button. If motion is occurring when you try to
quit, you will see the following window appear:
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5-100T Alarm

Are you sure that you want to quit JOG ak |
Q Continuouz mode?
Cancel |

Figure 8-2: Confirmation Dialog Box for Exiting Jog Continuous Mode

Click the “OK” button or press the oK button on the bottom toolbar to get back to Main Mode.

NOTE: It’s recommended that you stop all motion before quitting Jog Continuous Mode.
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Chapter 9: Incremental Jogging (Using Jog Incremental Mode)

Jog Incremental Mode is a control mode where you command one axis of the machine to move a specified distance.

In ServoWorks S-100T, you specify a “Distance to Go” (relative to the current axis location). The feedrate at which
that axis will move is specified in the “Feedrate” screen in Configuration Mode.

To move the specified distance at the specified feedrate takes a specific length of time. You can interrupt and restart
motion as many times as you want while the axis is moving until the specified distance has been reached. If you

decide that you don’t want the axis to move the distance you have commanded, you need to leave Jog Incremental
Mode.

The following steps will guide you in commanding incremental jogging using Jog Incremental Mode:

1) Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the

&
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)
%4,
2) Pressthe swemer | button on the bottom toolbar of the ServoWorks S-100T Main window. You will then
see the following window:
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These are function buttons that allow you to set the 1 """"

parameters for the Jog Incremental Mode motion.

These frames display the Jog Incremental Mode settings, and also allow you to set the
parameters for the Jog Incremental Mode motion if you have a mouse (otherwise, you
must use the function keys)

Figure 9-1: The Jog Incremental Mode Window

3) Select the “Inc. Jog” (otherwise known as the “distance to go”) for axis movement by pressing the

msse. | button on the bottom toolbar. This toggles you among six preset incremental pulses: “1,” “10,”
#100,” *1000,” “10000” and “Custom”(which lets you set values other than the six preset values) as shown
in the “Inc. Jog (Pulse)” selection frame. This is the distance that you want the axis to travel, relative to its
current position. You can only specify a distance to go in pulses, also known as “machine units” — you
can’t specify a distance to go in either millimeters or inches directly.

[NOTE: the feedrate is displayed in the “Feedrate” frame, and can only be changed in the “Feedrate” screen
in Configuration Mode.]

In this sense, the “distance to go” that you specify is not an absolute value — rather, this value is multiplied
by the machine unit set for ServoWorks S-100T. The machine unit is the least input increment for
ServoWorks S-100T — the minimum unit of linear movement or distance that the actuator can be
commanded to move. The machine unit can be set in the “General” screen in Configuration Mode.
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For instance, if the machine unit in your system is 1.000 mm, and you specify a distance to go of 1000
pulses, you’re actually commanding the distance of 1000 mm. If the machine unit in your system is 0.001
mm, and you specify a distance to go of 1000, you’re actually commanding the distance of 1.000 mm.

/N CAUTION

Be careful: it is very important that you be aware of this distinction. This is the only
mode where you are specifying a distance in terms of pulses (machine units), not in
terms of absolute distance (millimeters or inches).

to go that you want to specify — then use the

example, if you want to set a distance to go of 2000 pulses, first use the button to select “1000,”
and then select “Custom.” This enables the slider bar with the slider bar set to “1000,” which is the closest
value to 2000, saving you time.]

If you have selected “Custom,” the “Dis To Go (Pulse)” slider bar will be enabled. To specify a precise

‘ 0
and DIS + buttons on the bottom toolbar. The Dis - button

will decrease the distance to go, while the  ois« button will increase the distance to go. The selected

feedrate is displayed in the “Dis To Go (Pulse)” frame.

distance to go, press the _ ois-

NOTE: If you have a mouse, it may be faster for you to use the mouse to move the cursor to the text input
box in the “Dis To Go (Pulse)” frame, then use the keypad (or the keyboard, if you have one) to type in the
distance to go directly.

&
4) To start and stop motion in Jog Incremental Mode, use one of the _ xmo
1

ZBwD buttons:

]
a) xrwn | Selects the X axis in the forward direction

&,

b) xswo__| Selects the X axis in the backward direction

m‘ss

X BwWD

Z FwD

or
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&

c) zrwn | selects the Z axis in the forward direction

&

d) zowo | Selects the Z axis in the backward direction
The selected axis and direction will display in the “Axis” and “Direction” frames. You can only select one
axis, because Jog Incremental Mode operates on only one axis at a time.
Press the function key for one of the above buttons to start and continue the motion. You will see the
position data of the selected axis change (unless you are displaying only a plot in the Main Display Area),
to reflect the status of the Jog Incremental Operation.

While the selected axis is moving, you cannot change the direction, or the distance to go.

NOTE: You cannot interrupt motion except by leaving Jog Incremental Mode.

&
When you want to quit Jog Incremental Mode, press the _ wam button. If motion is occurring when you try to
quit, you will see the following window appear:

ﬂ

Are you sure that you want to quit JOG Ok |
Q Incremental mode?
Cancel |

Figure 9-2: Confirmation Dialog Box for Exiting Jog Incremental Mode

Click the “OK” button or press the oK button on the bottom toolbar to get back to Main Mode.

NOTE: It’s recommended that you stop all motion before quitting Jog Incremental Mode.
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Chapter 10: Rapid Positioning (Using Rapid Mode)

Rapid Mode is a control mode where you also operate one particular axis of the lathe manually. Rapid Mode is very
similar to Jog Continuous Mode: you specify the axis, a particular direction (forward or backward), and a rapid
override percentage (instead of the feedrate you specify with Jog Continuous Mode). The percentage you specify
refers to a percentage of the maximum velocity for that axis (that you specified in the “Feedrate” settings in
Configuration Mode).

You’re commanding one axis of your lathe to move in a specific direction at a specific speed for an unspecified time
(continuous moation until you specifically stop that motion).

The following steps will guide you in commanding rapid positioning using Rapid Mode:

1) Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the

&r
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)

&=
=

2) Pressthe _ raen | button on the bottom toolbar of the ServoWorks S-100T Main window. You will then
see the following window:
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parameters for Rapid Mode motion.

These frames display the Rapid Mode settings, and also allow you to set the
parameters for the Rapid Mode motion if you have a mouse (otherwise, you
must use the function keys)

Figure 10-1: The Rapid Mode Window

o)

3) Select the rapid override percentage for the axis movement by pressing the __ reo-

. |

and RPO +

o)
buttons on the bottom toolbar. The __sea- | button will decrease the rapid override percentage, while the
(o

rra- | button will increase the rapid override percentage. The selected feedrate is displayed in the
“Rapid Override (%)” frame.

The percentage you specify refers to a percentage of the specified system parameter of “rapid traverse
feedrate” for that axis (set in the “Feedrate” screen of Configuration Mode). For instance, if you set the
rapid override percentage to 100%, the machine will move the specified axis at 100% of its rapid traverse
feedrate. If you specify a rapid override percentage of 50%, the machine will move the specified axis at
half its rapid traverse feedrate.
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NOTE: If you have a mouse and a keypad or keyboard, you can use the mouse to move the cursor to the
text input box for Rapid Override %, then use a keypad or keyboard to type in the rapid override

percentage. If you have a keypad or a keyboard but NO mouse, you can press the men | button to set
the focus on the slider bar, and then type in the rapid override percentage more quickly, anywhere from 0 to

100%.

* ‘ &% % S
To start and stop motion in Rapid Mode, use one of the __ xewn |,  xswn |,  zrwo | OF _ zswo
buttons:

b

a) xrwn | Selects the X axis in the forward direction

H

b) xswo__ | Selects the X axis in the backward direction
s

c) zrwn | Selects the Z axis in the forward direction
B

d) zewo | Selects the Z axis in the backward direction

The selected axis and direction will display in the “Axis” and “Direction” frames. You can only select one
axis, because Rapid Mode operates on only one axis at a time.

Press and hold down the function key for one of the above buttons to start and continue the motion. While
the selected axis is moving, you cannot change the direction, but you can dynamically change the rapid

2 B
override percentage by pressingthe __meo- | and __ reo-
Rapid Override % slider bar, if you have a mouse).

buttons on the bottom toolbar (or with the

To stop the motion, release the function key.

&
When you want to quit Rapid Mode, press the _ wam button. If motion is occurring when you try to quit, you
will see the following window appear:

5-100T Alarm

Are you sure that you want to quit ak |
Q RAPID mode?
Cancel |

Figure 10-2: Confirmation Dialog Box for Exiting Rapid Mode

Click the “OK” button or press the oK button on the bottom toolbar to get back to Main Mode.

NOTE: It’s recommended that you stop all motion before quitting Rapid Mode.
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Chapter 11: Manual Data Input (Using MDI Mode)

11.1 Overview of MDI Mode

MDI Mode is a control mode where you input data for a single command, for G, M, T, B, S, and F codes, and then
set that command to execute. The commands you execute are logged, and as an aid to you, the definitions of G and
M codes are available for your reference.

ServoWorks S-100T uses the industry standard part programming language for CNC programming. With this
language, you can input a block of code to be executed, with G, M, T, B, S, and F codes. You can only input and
execute one block of code at a time. (If you want to execute more than one block of code at a time, you should be
using Auto Mode.)

Refer to the ServoWorks S-100T Part Programming Manual for more information on the specifics of the G, M, T, B,
S, and F codes used by MDI Mode.

MDI Mode can be helpful for executing one-shot blocks of codes as an aid to creating and modifying part programs,
or to help you learn the part programming language.

NOTE: You must have a mouse and a keyboard or keypad in order to use MDI mode. You cannot enter blocks of
code with function keys alone.

11.2 Getting into MDI Mode:

The following steps will get you into MDI Mode:

1) Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the

&r
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)
=

2) Pressthe HDI button on the bottom toolbar of the ServoWorks S-100T Main window. You will then
see the window shown in Figure 11-1.

NOTE: If the WDI button is disabled (appears as MDI ), it’s probably because you have not
set the home position for your axes. You must set the home position — see Section 3.4: Performing a

Homing Operation. [Pressthe _ wewe | button on the bottom toolbar, then press the AL button on

&
the bottom toolbar to set all axes to their home positions at the same time. Pressthe _ wam button to

return to Main Mode. The MDI button should now be enabled for you to select it.]
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These are function buttons that allow you to set the These “Start” and “Stop” buttons start and stop trﬂ
parameters for the MDI blocks of code. execution of the blocks of code set in MDI Mode
——This frame displays the active G code in each modal group, Input text box: where you type your block of code to
and the current settings for the M, T, B, S and F codes. be executed in MDI Mode
This area of the screen displays the command log, the G These text boxes tell you which of the following is
Code definitions, or the M code definitions visible: the command log, the G code reference tool,

or the M code reference tool

Figure 11-1: The MDI Mode Window

11.3 Using the G Code and M Code Reference Tools

The G code and M code reference tools are handy reference guides to quickly remind you of G code and M code
definitions. For instance, if you can’t remember which G code is for “Inch Input,” you can use the G code reference
tool to quickly view a list of G codes available to you in ServoWorks S-100T. While this is quite convenient, if you
are unfamiliar with the specifics of the M codes or G codes you want to use (what parameters go with each G code,
etc.), we recommend that you refer to ServoWorks S-100T Part Programming Manual while using MDI Mode.

The following steps will guide you in using the G code and M code reference tools:
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1) Usethe _ msse | button on the bottom toolbar to toggle you among three options:
a) The Command Log (shown as EXFTFEEEN)
b) The G Code Reference Tool (shown as EIETEYEN)
c) The M Code Reference Tool (shown as [IEEEEEEN)
The active option will be shown with bright green text. Select either the G code reference tool, or the M

code reference tool (your preference). The G code reference tool will display one G code definition at a
time, as shown in the following window:

|G0O: Positioning |

Figure 11-2: The G Code Reference Tool Pull-Down Menu in MDI Mode

The M code reference tool will display six M code definitions at a time, as shown in the following window:

~M Code Definition

MO0 Ingrﬁm Stop M03 ISpindIECW
MO1 IOptiunﬁI Stop M04 ISpindIe CCW
M02 IEnd of Program M05 ISpindIe Stop

Figure 11-3: The M Code Reference Tool: M Code Definition Frame in MDI Mode

2) To scroll through the G codes one at a time, or to scroll through the M codes six at a time, use the

= .=
up ~and _ oows | buttons on the bottom toolbar.

NOTE: If you have a mouse, you can click on the G code reference tool pull-down menu, view multiple G
code definitions at the same time, and use the right scroll bar to more quickly scroll through the list of G
code definitions.

11.4 Entering and Executing Commands in MDI Mode

The following steps will guide you in entering and executing commands in MDI Mode:

1) Pressthe _ amwm | button on the bottom toolbar to clear the text box where you will be entering you
block of code. Pressing this button also puts the cursor in this text box.

2) Type your command in the input text box. For example, “G00 X10.0 F1” or “M03.”

NOTE: If at any time you want to put the cursor back to the input text box, press the _ weewm | button.
This will put your cursor back to the most recent cursor position.
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L3
3) Pressthe _ smar | button on the right side of the bottom toolbar to start the execution of the block of
code in your text box.

NOTE: While the current block of code is being executed, you can immediately press the | cemwr | button
again, and start typing in your next block of code. You do not have to wait until the execution of the
current block of code completes.

&
4) To stop the motion before the block of code has been completely executed, press the __swe | button on
the right side of the bottom toolbar.

L3
To continue or finish execution of the current block of code, press the _ smer | button again.

NOTE: The only way to cancel the execution of the current block of code is to press the __cews | button,
or to leave MDI Mode.

11.5 Viewing the Command Log

It may be helpful to view the command log, to see which blocks of code you have executed.

To view the command log, use the cL button on the bottom toolbar of the ServoWorks S-100T Main
program window to toggle you among three options:

1) The Command Log (shown as EETEFEEN)

2) The G Code Reference Tool (shown as ElESTEEN)

3) The M Code Reference Tool (shown as [IEEEEEEN)

The active option will be shown with bright green text. Select Command Log, and you will see something similar to
the following:

| MDI [OPERATION Cmd Log

~Modal
GO0 G97 G983 S0 AV 2]
G21 G40 G256 G23 > M04 2l
GO0 Gos - God }ggg X100 Z0 F200
=
M: 04 T: 0000 B: 04 . G21
S: 0 {rpm) > GO0 X0 20
F: 600.0000 ipm .

Figure 11-4: The Command Log Option in MDI Mode
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Chapter 12: Using HandWheel Mode

HandWheel Mode is a control mode where you operate one axis of the lathe at a time using the handheld HW-100
HandWheel component (as shown in Figure 12-1) that is an optional component of ServoWorks S-100T (or, in fact,
any handwheel you make part of your ServoWorks S-100T system).

You use ServoWorks S-100T to specify the machine unit for the handwheel pulse (under “General” settings in
Configuration Mode). Then, in ServoWorks S-100T or on the HW-100 HandWheel, you specify an axis and a
multiple for that handwheel pulse. (These settings are displayed in ServoWorks S-100T.) Turning the dial on the
HW-100 HandWheel starts the motion on the selected axis.

Emergency Stop Button

(NOTE: this button works in all
modes, unless the handwheel is
turned off.)

SERVO
SYSTEMS

X10 X100
XL v 1 X1000
\ 7

Multiplier Selection Switch
(NOTE: X1000 is not a valid option
for ServoWorks S-100T

Axis Selection Switch

Green LED (if lit, it indicates
that the HW-100 HandWheel is
on, and the Emergency Stop

has not been activated) HandWheel Dial

Figure 12-1: The HW-100 HandWheel Control

@,
When you press the _ wwows | button on the bottom toolbar of the ServoWorks S-100T Main program window, it
puts you into HandWheel Mode. Once you are in HandWheel Mode, if the HandWheel is enabled (in the
“HandWheel” screen of Configuration Mode), the HW-100 HandWheel is automatically activated (unless it is
turned off, or the Emergency Stop button is depressed), and ServoWorks S-100T is ready to accept handwheel input
signals. You will have instant response to any movement of the handwheel dial.
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/N CAUTION

Be careful about using Handwheel Mode. Always keep the handwheel turned off
when you’re not using it. And try to keep the handwheel in a safe place, so if it is on,
and you don’t realize that you are in handwheel mode, you can’t accidentally nudge
or jostle the dial, and cause unintended movement of the machine.

The following steps will guide you in using HandWheel Mode for the HW-100 handwheel:

1)

2)

3)

If the HandWheel Axis Selection Switch on the HW-100 HandWheel is set to “OFF,” turn it to one of the
axes to turn the handwheel on.

Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the

&
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)

Press the _ wwoww | button on the bottom toolbar of the ServoWorks S-100T Main program window. The
green LED on the HW-100 HandWheel will light up, and you will then see the window shown in Figure

12-2.

NOTE: Ifthe _ woww | button is disabled (appears as _ mowie | ), then you need to go to Configuration

button in the

lower right corner of the ServoWorks S-100T Main program window. Then press the _ wwoww | button in
the “HandWheel” screen, and select “Enabled” in the “Operation Status” frame.

Mode and enable the handwheel. Get into Configuration Mode by pressing the
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every time you enter HandWheel Mode. the HW-100 handwheel.
These function buttons allow you to set

parameters for HandWheel Mode.

Figure 12-2: The HandWheel Mode Window

4) You need to select a multiplier, which will be applied to the machine unit parameter (a servo parameter)
you set in the “General” screen of Configuration Mode.

There are two ways to select a multiplier. You can use the Multiplier Selection Switch on the HW-100
HandWheel, (see Figure 12-1) to select one of three multipliers (X1, X10, or X100), or you can select a
multiplier level by pressing the _wumee | button. This button toggles through the three multipliers, and
overrides the settings on the HW-100 Multiplier Selection Switch until the next time you use the Multiplier

Selection Switch.
/N CAUTION

Be aware that the settings in ServoWorks S-100T override the settings on the
HW-100 handwheel itself. Make sure you know which axis and which multiplier is
active before using the handwheel to move an axis.
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5)

o:oo:o
b o)

The current multiplier setting, whether selected with the Multiplier Selection Switch or with the _ wutiea
button on the bottom toolbar, will be reflected in the “Multiple” frame of the HandWheel Window. (The
selected multiplier will be highlighted.)

o “1”indicates a multiplier of “1” which will be applied to the machine unit. If the machine unit is 0.001
mm and the multiplier is “1,” then each click of the HandWheel Dial produces a movement of 0.001
mm.

e “10” indicates a multiplier of “10” which will be applied to the machine unit. If the machine unit is
0.001 mm and the multiplier is “10,” then each click of the HandWheel Dial produces a movement of
0.01 mm.

e  “100” indicates a multiplier of “100” which will be applied to the machine unit. If the machine unit is
0.001 mm and the multiplier is “100,” then each click of the HandWheel Dial produces a movement of

0.10 mm.
/N\ CAUTION

The “HandWheel Pulse” frame of the HandWheel Window will display the total
position command since you went into HandWheel Mode in either millimeters or
inches. Don’t let this confuse you. The multiplier (1, 10, or 100) is not applied to
millimeters or inches, but to the machine unit parameter specified in the “General”
screen of Configuration Mode.

You need to specify which axis to move. There are two ways to do this. You can use the Axis Selection
Switch on the HW-100 HandWheel (see Figure 12-1) to select which axis to move. Or you can press

i

xS button on the bottom to toggle through the axes and to select an axis. This overrides the settings
on the HW-100 Axis Selection Switch until the next time you use the Axis Selection Switch. Whichever
axis is selected will be reflected in the “Axis” frame of the HandWheel Window. (The selected axis will be
highlighted.)

NOTE: you can only select either the X axis or the Z axis, because HandWheel Mode operates on only one
axis at a time. If the servo drive for an axis is not turned on, the button for that axis will be disabled.

AXIS SELECTION
SWITCH

Y Z
v

X or’E@fs
j(‘ '+ e |
7 OFF 5

Table 12-1: Axis Selection Switch Settings for Machine Axes for the HW-100 HandWheel

AXIS

If you select the Y axis, or Axis 4 or 5, the handwheel will not be operational.
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6) Turning the dial on the HW-100 HandWheel starts motion on the selected axis. Motion will occur for as
long as you move the handwheel dial. You will see the position data of the selected axis change (unless
you are displaying only a plot in the Main Display Area), to reflect the status of the Handwheel Operation.
The text boxes in the “HandWheel Pulse” frame will display the sum total of all position commands since
you went into HandWheel Mode. (Each time you go into HandWheel Mode, this number resets to “0.”)

Motion will stop when you stop moving the handwheel dial. Information about the motion, such as axis
position, feedrate, etc. will be displayed in the ServoWorks S-100T screen.

In HandWheel Mode, all acceleration and deceleration is performed with the exponential smoothing filter and the
smoothing time constant that is selected for Jog Mode. For an explanation of exponential acceleration/deceleration,
see the ServoWorks S-100T Parameters Manual.
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Chapter 13: Creating, Editing and Manipulating Part Programs

13.1 Overview

ServoWorks S-100T uses industry standard part programming language for CNC programming. With this language,
you can input a block of code to be executed, with G, M, T, B, S, and F codes. You will write part programs from
part drawings using these CNC codes, to describe the shape of the part to be created. Refer to the ServoWorks S-
100T Part Programming Manual for more information on the specifics of the CNC part programming used by
ServoWorks S-100T.

You will use Auto Mode, an operational mode in ServoWorks S-100T, to prove part programs and perform
automatic CNC runs using specified part program files. (See Chapter 14: Proving Part Programs and Running
Production.)

NOTE: You must have either a keyboard or a keypad to use Editor Mode.

13.2 Getting Into Editor Mode

%
You can edit or create a part program file by pressing the __emror | button on the right toolbar to enter Editor Mode
(a sub mode), and you will see the window shown in Figure 13-1.

The most recent file you had open in Editor Mode (if any) will automatically open again.
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Figure 13-1: Editor Mode Window
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If you pressthe __ wore | or the | macx buttons on the bottom toolbar of the Auto Window, it toggles you
between the two bottom toolbars, each of which are shown in Figure 13-1.

13.3 Using the G Code and M Code Reference Tools

The G code and M code reference tools are handy reference guides to quickly remind you of G code and M code
definitions. For instance, if you can’t remember which G code is for “Inch Input,” you can use the G code reference
tool to quickly view a list of G codes available to you in ServoWorks S-100T. While this is quite convenient, if you
are unfamiliar with the specifics of the M codes or G codes you want to use (what parameters go with each G code,
etc.), we recommend that you refer to ServoWorks S-100T Part Programming Manual while using the Editor.

The following steps will guide you in using the G code and M code reference tools:

fiig

1) Usethe _ wese | button on the bottom toolbar to toggle you among three options:
a) The Find Tool (shown as EEXSEEN)
b) The G Code Reference Tool (shown as EXrTEEEN)
c) The M Code Reference Tool (shown as EE=EEEEN)
The active option will be shown with bright green text. Select either the G code reference tool, or the M
code reference tool (your preference). Choosing the option makes that option “active,” which means that

you can scroll through the G or M codes.

The G code reference tool will display one G code definition at a time, as shown in the following window:

G02: Circular Interpolation [CW) M

Center of arc

End point

F_: Speed of tool feed (Feedrate]

[%.Z): for an absolute command; [U W] for an incremental command
|_: arc center madifier for the # axis [radius walue]

K._: arc center modifier for the 2 axis

Fi_: arc radiuz with sign

Figure 13-2: The G Code Reference Tool Pull-Down Menu in Editor Mode

For each G-Code, ServoWorks S-100T displays a helpful graphic reminding you of how that G code is to
be used. Each parameter is labeled, to remind you of how to specify these parameters. The screen also
displays all possible parameters you can use with that G code.

The M code reference tool will display ten M code definitions at a time, as shown in the following window:
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~M Code Definition

Moo IPrugram Stop Mo5 ISpindIe Stop
MO1 IOptiDnﬁI Stop MO6 IN,’A

M02 IEnd of Program M07 IN,’A

M03 ISpindIeCW M08 ICquantOn
M04 ISpindIe CCW M09 ICquant oOft

Figure 13-3: The M Code Reference Tool: M Code Definition Frame in Editor Mode

2) To scroll through the G codes one at a time, or to scroll through the M codes ten at a time, use the

= .=
veens |, and _ owens | buttons on the bottom toolbar.

NOTE: If you have a mouse, you can click on the G code reference tool pull-down menu, view multiple G
code definitions at the same time, and use the right scroll bar to more quickly scroll through the list of G
code definitions.

13.4 Selecting a File To Edit

The most recent file you had open in Editor Mode will be loaded and ready to edit. If this is the file you want to
edit, you’re all set.

If you want to create a new file for a new part program, press the NEW button on the bottom toolbar, and you
are ready to start editing that new file.

If, however, you want to edit a different, existing file, the following steps will guide you through opening that file:

1) Pressthe  oeen | button on the bottom toolbar. This will bring up the following window:
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Figure 13-4: Editor Mode Window for Opening a File

2) Ifyou’re not in the drive you want to be in (the drive where the file you’re trying to load is located):

=l
a) Pressthe _ orve | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired drive.

i
c) Pressthe _ smecr | button on the bottom toolbar to select the drive.

3) Ifyou’re not in the folder you want to be in (the folder where the file you’re trying to load is located):

a) Pressthe _ roen | button on the bottom toolbar.
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yis &

b) Press the up and _ oown | buttons on the bottom toolbar to get to the desired
directory/folder.

Y
c) Pressthe _ sceer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the desired file to open.

4) Now that you’re in the right folder, press the | meeust | button to put the focus on the list box with the file
names.

gis

5) Use the up

&

and DOWN ‘ buttons on the bottom toolbar to scroll to the desired file.

vl
6) Pressthe _ seecr | button on the bottom toolbar to select the desired file.

1
7) Pressthe _eoeenre | button on the bottom toolbar to open the file.

NOTE: Press the 55| key to cancel at any time.

13.5 Editing Part Programs

13.5.1 Using the Editor and Keypad

You can add, delete or change blocks of code in Editor Mode. To use the Editor, press the ___eon button on the

bottom toolbar. This puts your cursor in the text window that displays the CNC code. You can then use a mouse

and keyboard. If you don’t have a mouse or keyboard, you can use the arrow keys on your keypad to move up and

down, and the alphanumeric keys to add or change the blocks of code that make up the part program. You can also
FEQE Fage

use the foe | BN TWET ong FBRY puttons on the keypad.

13.5.2 Edit Functions

There are three edit functions in Editor Mode: Copy, Paste and Sequence Number. The copy and paste functions are
the same as what you would expect in any editing or word processing program. However, you must have a mouse in
your ServoWorks S-100T system in order to select text to be copied.

NOTE: If you have a mouse, you can select text and copy that text using the ___eev | button on bottom toolbar
44
#2. (Pressthe _ wone | button on bottom toolbar #1 to get to bottom toolbar #2 — see Figure 13-1.) You can then

use the mouse to position the cursor where you’d like to past that text, and press the __esse | button on bottom
toolbar #2 to paste that text at the selected location.
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The Sequence Number function simply renumbers the N codes (blocks of code beginning with “N”) in your part

<
program file. Or, if your file has no N codes, it numbers each line beginning with “N.” Pressthe _ seawa | button
on bottom toolbar #2 to renumber the N codes in your part program, as shown in the following examples:

NO15 G27 M11 G21 NOD010 G27 M11 G21

N020 G50 X0.0 Z0.0 S2500.0 N00020 Gb0 X0.0 Z0.0 52600.0
N025 G96 S200.0 N00030 G96 S200.0

N030 G99 M03 B02 N00040 G99 MO3 BO2

N0O3b GO0 X120.0 N0OObO GO0 X120.0

N036 Z180.0 MO8 N0OOOB0 Z180.0 MO8

N040 G71 U5.0 R3.0 N0O0070 G71 U5.0 R3.0

N045 G71 P0O50 Q065 UB.0 W4.0 F1 M04 N0ODO80 G71 POO0O90QOOT120U8.0 W4.0 F1 M04
NO50 GO0 X10.0 F1 N000S0 GO0 X10.0 F1

NObBb G03 X70.0 W-30.0 K-30.0 NOO100 GO03 X70.0 W-30.0 K-30.0
NOB0 GO1 W-60.0 NOO110 GO1 W-60.0

NOE5 G02 X120.0 W-25.0 125.0 N0OO120 GO02 X120.0 W-25.0 125.0

N070 G70 PO50 Q065 BO2 NOD130 G70 P050 QO65 BO2

NO76 GO0 X0.0 Z210.0 M0b N00140 GO0 X0 0 Z210.0 MOS

NO77 GO4 P2.0 M09 NOO150 G04 P2.0 M09

NOB0 GO4 P5.0 M10 N80 G04 P50 M10
BEFORE AFTER

Figure 13-5: Example #1 of a Part Program Before and After the Sequence Number Function

28 = N0O0010 G28 =
G0 X0 Z0 N00020 GB0 X0 Z0

G65 P1 Z5 R.5Q1 D0.3 F20.0 N00030 G65 P1 Z-5 R.5 Q1 D0.3 F20.0

M30 N0O0040 M30

01 N00060 O1

IF [#26-#18>0] GOTO 100 N0OO070 IF [#26-#18>0] GOTQ 100

IF [#17<=0] GOTO 100 NO0O80 IF [#17<=0] GOTO 100

IF [#7<0] GOTO 100 N0Q0090 IF [#7<0] GOTO 100

IF [#9<=0] GOTQ 100 NOO100 IF [#9<=0] GOTO 100

#50 = #18 NOO110 #50 = #18

GO0 X0 N0OO120 GO0 X0

GO0 Z#50 NOO130 GO0 Z#50

WHILE [#50-#17 > #26] DO 1 NOO140 WHILE [#50-#17 > #26] DO 1

#60 = #60 - ¥17 NOO160 #60 = #60 - #17

GO1 Z#50 F#9 NOO160 GO1 Z#50 Fi9

#50 = #50 + #7 NOO170 #60 = #60 + #7

GO0 Zkb0 L NOO180 GO0 Z#b0 [y
#50 = #50 - ¥7 NOO190 450 = #50 - #7

END 1 END 1

GO1 Z#26 F#9 N0OO210 GO1 Z#26 FE9

0N ZH1R | NAND2A AN ZHIR =l

BEFORE AFTER

Figure 13-6: Example #2 of a Part Program Before and After the Sequence Number Function

13.6 Using the Find Tool

The Find Tool is very handy for finding specific blocks of code in large part program files. The following steps will
guide you in using the Find Tool:

CHE SEL

1) Use the button on the bottom toolbar to toggle you among three options:
a) The Find Tool (shown as XIS )

b) The G Code Reference Tool (shown as EESXEEEEN)
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c) The M Code Reference Tool (shown as [IZXTEEE)

The active option will be shown with bright green text. Select the Find Tool ( ), which will
put your cursor in the text box in the “Find” frame.

The Find Tool (specifically, the “Find” frame) is shown in the following window:

~Find

—

[~ Match Case (UP/CHG)

[~ Whole Words (DN/CHG)

Figure 13-7: The Find Tool in Editor Mode

2) Once your cursor is in the text box in the “Find” frame, type in the text (code) you want to find.

3) Select which options to use for your “Find” operation. You have a choice of two:

S

a) To choose “Match Case,” pressthe _ weens | button. This means, for instance, that if you have
typed “g00” in the text box, “G00” in the file WOULD NOT be considered a match.

=
b) To choose “Whole Words,” press the __suens | button. This means, for instance that if you have
typed “F100” in the text box, “F1000” in the file WOULD NOT be considered a match.

&)

E

4) Press the FIND button. The cursor will jump to the first matching text in the Part Program Text
window. Pressing the FIND button again will take you to the next instance of matching text. Keep
pressing the FIND button until you either find the exact text you’re searching for, or until the
text box reads as “ [PXT==mmmm ~ (which means there are no more matches to be found).

13.7 Saving Your File After Editing

If you have edited an existing file, and want to save the file with the same name, in the same directory as the older

=

version of the file, pressthe | swe | button on the bottom toolbar.

If, however, you created a new file, or you want to save your changes in a different folder, or under a different file
name, the following steps will guide you in saving your file in a new location or with a new name:

1) Pressthe _ saeas | button on the bottom toolbar. Choices appear for file name, directory, drive, etc.

2) Ifyou’re not in the drive you want to be in (the drive where the file you’re trying to load is located):
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a) Pressthe _ oave | button on the bottom toolbar.

yis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired drive.

c) Pressthe _ sceer | button on the bottom toolbar to select the desired drive.

3) Ifyou’re not in the right folder (the folder where the file you’re trying to save to is located):

a) Pressthe _ rowen | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired
directory/folder.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder where you want to save the file.

4) Now that you’re in the right folder, you can type a new file name from scratch, or select and edit an
existing file name.

button, then use the up and

a) To select an existing file name to change, press the _ meust

pown | buttons on the bottom toolbar to get to the desired file. If you want to modify the name of

5544
the file you just picked, press the _memsme | button on the bottom toolbar to put the cursor in the file
name text box, then use the keypad (or keyboard, if you have one) to change the file name.

=
b) To type a new file name, press the _rmense | button on the bottom toolbar. This will put the cursor in
the File Name Text Box. You can then use the keypad or keyboard to type the new file name.

=

5) Pressthe _sweme | button on the bottom toolbar to save the contents of the file into memory.

NOTE: If at any point you no longer want to save the file, press the  camce.  button, or press the (555 key.

13.8 Manipulating Part Program Files

You can use Editor Mode to back up part program files, move part program files from one directory to another,
delete files or remove files.

13.8.1 Backing Up a Part Program File

To back up a part program file:
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1) Pressthe __eeme | button on bottom toolbar #2. If you don’t see the _ seme | button, press the
=

wore___| button on bottom toolbar #1 to get to bottom toolbar #2 (see Figure 13-1).

2) Ifyou’re not in the drive you want to be in (the drive where the file you’re trying to back up is located):

=l
a) Pressthe _ oawve | button on the bottom toolbar.

yis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired drive.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired drive.

3) Ifyou’re not in the desired folder (the folder where the file you’re trying to back up is located):

a) Pressthe _ rowen | button on the bottom toolbar.

% & ‘
b) Press the up and _ oown | buttons on the bottom toolbar to get to the desired
directory/folder.

vl
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be backed up.

4) Now that you’re in the right folder, press the | meeust | button to put the focus on the list box with the file

names.
gis

5) Use the up
Py

6) Pressthe __ conr button on the bottom toolbar to select the desired file. You will see the following
window appear:

&

and _ oown ‘ buttons on the bottom toolbar to navigate to the desired file.

- Data Destination File

I MAINPROG_DEMO . dat II'EI.:: j

This file will be duplicated in the following folder. == [oa)
Click "OK' to complete 3 Program Files
Click 'Cancel’ to abort £ SoftServo

£9S-100T_Simu

& ncdata

Figure 13-8: Backup Prompt Window in Editor Mode

7) To get to the folder where you want to place the backup file, repeat steps #2 and 3 (unless you’re already in
the correct folder).
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8) Press the oK button on the bottom toolbar to complete the operation.

NOTE: If you change your mind, and no longer want to back up the file, press the auir button on the

bottom toolbar, or press the (25 key.

NOTE: When you copy a file, there is no option to select a name for the duplicate file. Instead, “ backup” is added
to the original file name. For instance, if you duplicated a file called “Filel.dat,” the duplicate file would be called
“Filel_backup.dat.”

13.8.2 Moving a Part Program File

To move a part program file:

el [EEE
1) Pressthe _wovee | button on bottom toolbar #2. If you don’t see the _ wovee | button, press the

«
wore | button on bottom toolbar #1 to get to bottom toolbar #2 (see Figure 13-1).

2) If you’re not in the desired drive (the drive where the file you’re trying to move is located):

=
a) Pressthe _ oeve | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired drive.

i
c) Pressthe _ seeecr | button on the bottom toolbar to select the desired drive.

3) Ifyou’re not in the desired folder to be in (the folder where the file you’re trying to move is located):

a) Pressthe _ roen | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired
directory/folder.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be moved.

4) Now that you’re in the right folder, press the

names.
yis

5) Usethe up

meust | button to put the focus on the list box with the file

&

and _ oown ‘ buttons on the bottom toolbar to navigate to the file to be moved.

13-11



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
Chapter 13: Creating, Editing and Manipulating Part Programs

SYSTEMS, INC

4

6) Pressthe __ conr button on the bottom toolbar to select the desired file. You will see the following
window appear:

- Data Destination File

| MAINPROG_DEMO. dat |r;l c -
This file will be moved to the following folder. £3Ch
Click 'OK' to complete 5 Program Files
Click 'Cancel’ to abort CHSoftServo
£5-100T_Simu
& ncdata

Figure 13-9: Move Prompt Window in Editor Mode

7) To get to the folder where you want to place the backup file, repeat steps #2 and 3 (unless you’re already in
the correct folder).

8) Press the oK button on the bottom toolbar to complete the operation.

NOTE: If you change your mind, and no longer want to move the file, press the auit button on the

bottom toolbar, or press the 55 key.

13.8.3 Deleting a Part Program File

To delete a file:

[ 1 [ ]
1) Pressthe _oere | button on bottom toolbar #2. If you don’t see the _seme | button, press the

4«
wore | button on bottom toolbar #1 to get to bottom toolbar #2 (see Figure 13-1).

2) If you’re not in the desired drive (the drive where the file you’re trying to delete is located):

=l
a) Pressthe _ oave | button on the bottom toolbar.

yis &

b) Press the up and  oown ‘ buttons on the bottom toolbar to get to the desired drive.

Y
c) Pressthe _ sceer | button on the bottom toolbar to select the desired drive.

3) If you’re not in the folder you want to be in (the folder where the file you’re trying to delete is located):

a) Pressthe _ rmoen | button on the bottom toolbar.
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b) Press the up and _ oown | buttons on the bottom toolbar to get to the desired
directory/folder.

Y
c) Pressthe _ sceer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be deleted.

4) Now that you’re in the right folder, press the | meeust | button to put the focus on the list box with the file

names.
yis

5) Use the up
44

6) Pressthe __emr | button on the bottom toolbar to select the desired file. You will see the following
window appear:

&

and = oown ‘ buttons on the bottom toolbar to navigate to the file to be deleted.

- Data Destination File

| MAINPROG_DEMO.dat| [Sc: =

This file will be deleted from the following folder.
Click 'OK' to complete
Click 'Cancel’ to abort

[ [

£ Program Files
£ SoftServo

£35-100T_Simu
& ncdata

Figure 13-10: Delete Prompt Window in Editor Mode

7) Press the oK button on the bottom toolbar to complete the operation.

NOTE: If you change your mind, and no longer want to delete the file, press the auit button on the

bottom toolbar, or press the (25 key.

13.8.4 Renaming a Part Program File

To rename a part program file:

Py Py
1) Pressthe _mmme | button on bottom toolbar #2. If you don’t see the __ewwme | button, press the

4«
wore | button on bottom toolbar #1 to get to bottom toolbar #2 (see Figure 13-1).

2) If you’re not in the desired drive (the drive where the file you’re trying to rename is located):
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a) Pressthe _ oave | button on the bottom toolbar.

yis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired drive.

c) Pressthe _ sceer | button on the bottom toolbar to select the desired drive.

3) If you’re not in the desired folder (the folder where the file you’re trying to rename is located):

a) Pressthe _ rowen | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired
directory/folder.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be opened.

4) Now that you’re in the right folder, press the | meusr | button to put the focus on the list box with the file

names.
gis

5) Use the up
b

6) Pressthe __ conr button on the bottom toolbar to select the desired file. You will see the following
window appear:

&

and _ oown ‘ buttons on the bottom toolbar to navigate to the file to be renamed.

Data Destination File

I MAINFROG_DEMO?Z dat IQC: j

o [

£y Program Files
=3 SoftServo
£95-100T_Simu
& ncdata

This file will be renamed in the following folder. Please
type in the new file name

Click 'OK' to complete

Click 'Cancel' to abort

Figure 13-11: Rename Prompt Window in Editor Mode

53]
7) Type in the new name for the file. Pressthe _menswe | button on the bottom toolbar to put the cursor in
the File List Box.

8) Press the oK button on the bottom toolbar to complete the operation.
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NOTE: If you change your mind, and no longer want to rename the file, press the auit button on the

bottom toolbar, or press the (525 key.

13.9 Exiting Editor Mode

%
To exit Editor Mode (and get back to whatever mode you were in before pressing the | emror | button), press the

0
£55 key, OR press the | emmon | button again.
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14.1 Overview of Auto Mode and CNC Part Programming

ServoWorks S-100T uses industry standard part programming language for CNC programming, with G, M, T, B, S,
and F codes. You will write part programs from part drawings using this language, to describe the shape of the part
to be created. Refer to Chapter 13: Creating, Editing and Manipulating Part Programs.

You will use Auto Mode, an operational mode in ServoWorks S-100T, to open and prove part programs, and
perform automatic CNC runs executing part programs. You can get into Auto Mode as follows:

1) Make sure you are in the Main window of ServoWorks S-100T (as shown in Figure 3-2). (To get to the
£
Main window, press the _ wam button on the right toolbar of the ServoWorks S-100T window.)

2) Pressthe  aumo button on the bottom toolbar of the ServoWorks S-100T Main program window. You
will then be in Auto Mode and you will see the window shown in Figure 14-1.

2L =
NOTE: Ifthe  auro button is disabled (appears as __ v ), it’s probably because you have not

set the home position for your axes. You must set the home position first — see Section 3.4: Performing a

Homing Operation. [Pressthe ~ wowe | button on the bottom toolbar, then press the AL button on
B

the bottom toolbar to set all axes to their home positions at the same time. Pressthe _ wam button to

return to Main Mode. The _ auro button should now be enabled for you to select it.]

In Auto Mode, there are three bottom toolbars, to accommodate the range of settings and switches available

B |
to you in Auto Mode. If you pressthe . wore  Or _ sacx | buttons on the bottom toolbar of the Auto
Window, it toggles you between the three bottom toolbars, each of which are shown in Figure 14-1.

14-1



Soft Servo

SYSTEMS, INC

SERVOWORKS S-100T OPERATOR’S MANUAL
Chapter 14: Proving Part Programs and Running Production

- Cycle Time —
00:00:00
— Program Pos Actual Pos
- Spindle
{rpm )
oo (mm) (mm)
-Feedrate ——
e | X:0000.000 0000.000
0.0 ] ] ]
- Locks
<= |Z: 0000.000 0000.000
(] (] (]
5 G:000.000° 000.000°
Stop C ] " "
X 2=
X 7. [ AUTO____ [OPERATION [[ORN [ SRIK_[OPSKP [0PSTP_[MSTIK
E— !—Modal ~Feedrate Override 24
MF RP SS I GO0 G97 Gos [ 100 j J j
DO O 62! G40 G25 G23 » 230
| G80 GbB3 G64
‘OVGTE‘VG'__E M: 05 T: 0000 B: 00 ~Rapid Override (%)
X:= = i S: 0 (rpm) [100 4 Jj
Z: @ = || F: 0.000 mmpm 0 100

OFFSET

SCREEN

=

LOCKS

i

PLOT

%

EDITOR

/ e |

| i - ! ! |

- g S & | y B &

: MC FILE DRY RUN OVRD - OVRD + RPO - RFO + REW/EE : : START STOP :

! :: I A |

| - i |

1 ) = 1

| & | ® 8 8 |

: OPT 5TOP 5. BLOCK M5T LOCK HNDWHL PATH RTH ﬂ START STOP :

i ! } i

[} I

| v & (] & |

'\ SPM DIR SPN TYPE SPEED SPEED + S50 550 + SPN ON STOP !
These function buttons allow you to set the
parameters and switches for Auto Mode. Toolbar #1
These frames and text boxes display the Auto Mode Toolbar #2

settings, and also allow you to set some parameters
for Auto Mode motion if you have a mouse (otherwise,
you must use the toolbar buttons)

Clicking on these buttons toggles you among the three toolbars

available to you in Auto Mode

These “Start” and “Stop” buttons start and stop part program execution

Figure 14-1: Auto Mode Window (Showing All Three Bottom Toolbars)

Toolbar #3
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14.2 Opening and Closing a Part Program

When you are in Auto Mode, you must open a part program file before you do anything else. You open a part
program file as follows:

1) Make sure you are in Auto Mode.

2) Pressthe _ wcee | button on the bottom toolbar. (If you don’t seethe  wcee | button, press the
more | OF _ eack | buttons on the bottom toolbar until you do see the _ wcre | button.) This will

bring up the following window:

e
sondie Program Pos Actual Pos ...

- (mm) (mm) W

== X: 0000.000 0000.000
== Z: 0000.000 0000.000
C.

=

000.000° 000.000° ——

~Servo

I Stop

X= 2= -
~Home EDITOR
X Z o | AUTO |0PEN NC FILE | DRN | S BLK | OP SKP | OP STP IMST LK
- Override
MF RP S5
pOvertravel— —ySofServo RESET
Xe= = £95-100T_Simu
2= = @
MAIN
= e ‘ = | « | § ‘ ¢ ‘ ‘ %
FILE HAME FILE LIST FOLDER DRIVE SELECT upP DOWN quIT OPEN
— File Name Text Box Path Window: This window displays the folder
location (the path address).
File List Box: This list box
displays the contents of the Drive Pull-Down Menu: This pull-down menu displays
selected folder, — | the selected drive.

Figure 14-2: Auto Mode Window for Opening a File
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3) Ifyou’re not in the desired drive (the drive where the file you’re trying to load is located):

a) Pressthe _ oave | button on the bottom toolbar.

yis &

b) Press the up and  oown ‘ buttons on the bottom toolbar to get to the desired drive.

c) Pressthe _ sceer | button on the bottom toolbar to select the desired drive.

4) If you’re not in the desired folder (the folder where the file you’re trying to load is located):

a) Pressthe _ rmoen | button on the bottom toolbar.

gis &

b) Press the up and _ oown ‘ buttons on the bottom toolbar to get to the desired
directory/folder.

i
c) Pressthe _ seeer | button on the bottom toolbar to select the desired folder.

d) Repeat steps a) through c) if you want to select a subfolder within the folder you selected in step c).
Keep repeating these steps until you’ve navigated to the folder that contains the file to be opened.

5) Now that you’re in the right folder, press the _ meust | button to put the focus on the list box with the file

names.
gis

6) Use the up

&

and _ oown ‘ buttons on the bottom toolbar to navigate to the file to be opened.

i
7) Pressthe _ seeer | button on the bottom toolbar to select the desired file.

8) Pressthe _eeenre | button on the bottom toolbar to open the selected file.

NOTE: If you change your mind, and no longer want to load the file, pressthe  cace  button on the

bottom toolbar or the %% key on the panel PC.

Once the part program file is open, the blocks of code will be displayed in the Mode Display Area, as shown in
Figure 14-3.

To open another part program file, simply repeat all the steps in the previous procedure. There is no need to close
the current part program file. If you leave Auto Mode and return to Auto Mode, the most recent part program file
you had open will still be open.
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Sonde | X:  000.0000 000.0000 000.2636 000.0000
1o Z:  000.0000 000.0000 000.2559 000.0000
2099 1'e: 000.000° 000.000° 000.000° 000.000°
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X 2Z
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Sl i o0 LT
Servo ﬁ
Run PLOT
XK= 2= )
Home EDITOR
X=Z e |
Overrid Modal | Feedrate Override % |
yYerrde |
MF RP SS i G28 GO0 G96 G99 i o0 4 | ol :
mmm ! G20 G40 G2b G23 ! 0 230 ! .
| G80 GBS G64 ! | GEE
Overtravel 1 M: 09 T: 0400 B: 00| Rapid Override (%) || meser
X- : S 200.0 ft/min : hread-Cutting) |
- & @ : ! 0 o 1*] {iNoo7s0 co Gas ce7 s1000 Tos06 M3 v
Z = & || F: 600.0000ipm | 0 100 !
e ! i | mam
A L) G5 7o) &
DRY RUN OVRD - OVHRD + RPO - RPO + STOP
This area displays the The text of the open file (blocks of code) is shown in this
essential modal condition or text box. The current line (the line being executed or the
conditions, the types of tool line next to be executed when the operation begins or
motions, and the modal resumes) is highlighted
feedrate.
—The name of the open file is shown in this text box

Onl/off status of operation support switches.

Figure 14-3: Auto Mode Window With Part Program File Executing

14.3 Setting Feed Override and Rapid Override

ServoWorks S-100T allows you to override both the feedrate programmed by the part program for linear or circular
interpolation, and the rapid feedrate percentage for the X and Z axes (so for G0O, the speed would be at some
percentage of the rapid feedrate, rather than at the rapid feedrate itself).

You can override the feedrate for interpolation specified by the part program from 0% to 230%. Press the

D ©F
ovan- | and _ owo. | buttons on the bottom toolbar to decrease and increase, respectively, the feedrate override

percentage.
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You can override the rapid feedrate from 0% to 100% — in other words, you still can’t go beyond the Rapid Traverse
Feedrate that you set for the Feedrate parameters in Configuration Mode. You can’t increase the feedrate beyond
this maximum feedrate; you can only decrease the rapid feedrate by taking a percentage of the rapid feedrate. Press

2 B
the _ reo- | and rro- | buttons on the bottom toolbar to decrease and increase, respectively, the rapid
traverse feedrate override percentage.

NOTE: If you have a mouse, you can use the slide bars for “Feed Override (%)” and “Rapid Override (%).” Or, you
can use the mouse to position the cursor in the text boxes for “Feed Override (%)”and “Rapid Override (%),” and
type in the percentages you want to set.

14.4 Setting the Operation Support Function Switches

14.4.1 Overview

ServoWorks S-100T has five operation support function switches that provide you with various options related to
running CNC code. These switches can be used alone, or in combination. These switches are often helpful for
debugging part programs.

OPERATION SWITCH OFF STATUS ON STATUS
Dry Run [ DRN m
Optional Skip [OP SKP
Optional Stop [OPSTP
Single Block [ SBLK
MST Codes Lock Im

Table 14-1: Operation Support Switches

14.4.2 Dry Run

The Dry Run switch is used only for proving part programs, and is explained in Section 14.6.4: Proving a Part
Program Using the Dry Run Switch.

14.4.3 Optional Skip

@

o If you activate the Optional Skip switch by pressing the | orrswr | button on the bottom toolbar, it means
that CNC G code execution will skip (not execute) blocks of code marked as “Optional Skip” or “Block
Delete Code” (which mean the same thing). You can specify a portion of a block as Optional Skip code by
beginning such code with a “/” (forward slash.) or “\\” (two backward slashes).
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o If the Optional Skip switch is deactivated, the block delete code will be ignored, and all blocks of code
marked as block delete code will be executed without interruption.

14.4.4 Optional Stop

@
e If you activate the Optional Stop switch by pressing the | eersror | button on the bottom toolbar, it means
that part program execution will stop when it reaches an MO01 optional stop code. In order to continue

G
execution of the part program after it reaches an MO1 in a block of code, you must press the _ stant
button on the bottom toolbar.

o If the Optional Stop switch is deactivated, the MO1 code will be ignored, and execution of the part program
will continue without interruption.

14.4.5 Single Block

@®
o If you activate the Single Block switch by pressing the s eocx | button on the bottom toolbar, it means
that the part program will be executed in single block operational mode. Only one block of CNC data will

L3
be executed at a time. In single block operational mode, pressing the _ smer | button on the bottom
toolbar will cause only the current block of code to be executed, and then execution will stop. You will

L84
have to press the _ smrr | button again to execute the next block of code, and so forth.

e While executing code in single block operational mode, when G code execution has been completed for the

@

L smwex | button again to deactivate this switch. When

current line, you have the option of pressing the

8
the Single Block option is deselected, pressing the _ smer | button will cause normal, continuous
execution of G code to begin.

@®
e Atany time during a normal, continuous execution of a part program, pressing the _ s.eocc | button will
immediately change the execution to single block operational mode.

14.4.6 MST Codes Lock

LS
e Ifyou activate the MST Codes Lock switch by pressing the _wstwoex | button on the bottom toolbar, it
means that CNC code execution will skip (not execute) M codes, S codes and T codes.

e |fthe MST Codes Lock switch is deactivated, all M codes, S codes and T codes will be executed without
interruption.
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14.5 Using the Handwheel to Interrupt Program Execution

ServoWorks S-100T allows you to suspend part program execution in order to use the handwheel. You may find
this function useful for using the handwheel to move a tool to another location in the middle of the execution of a
part program.

8
To use a handwheel while in Auto Mode, press the [ stee. | button on the bottom toolbar to stop part program
execution (because the CNC code execution must be suspended before ServoWorks S-100T will accept input from

o d
the handwheel). Then activate the HandWheel Interrupt function by pressing the _ wwoww | button on the bottom

»
toolbar. The | wwoww | button will appear highlighted ( |Lunpws J ), and ServoWorks S-100T will allow the
motion to be controlled by the handwheel in lieu of part program execution.

When the HandWheel Interrupt button is selected, a “HandWheel” frame appears in the Mode Display Area to
display the handwheel settings, as shown:

~Modal
G711 GO1 G96 G99
G20 G40 G2b G23
G80 Gb3 Gb64

M: 08 T: 0101 B: 00
S: 500.0 ftfmin

F: 0.0100 ipr

~Axis Multiplier

xX Z 1 10 100

-HandwWheel Pulse
X 0.0000 Inch
z 0.0000 inch

N~

Handwheel information is displayed in these
frames, showing the axis, the multiplier and the
handwheel pulse - the total position command
since the HandWheel button was selected

Figure 14-4: HandWheel Information in the Auto Mode Display Area When the HandWheel Interrupt
Button Is On

Before resuming part program execution, you may want to return to the coordinates in effect when you suspended

part program execution to use the handwheel. To return to the original path, press the pamem | button on the
bottom toolbar. This allows you to continue part program execution from exactly where you left off before you

pressed the _ woww | button. Obviously, this is a very useful button.

To deactivate the HandWheel Interrupt function and resume part program execution, press the | .| button on

»
the bottom toolbar again. The | button will appear as deselected (“off”): _ wwww. | . Once this
HandWheel Interrupt button is deselected, ServoWorks S-100T will not accept input from the handwheel in Auto
Mode.
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ServoWorks S-100T uses whatever smoothing parameters are in effect at the time of manual intervention. For
instance, if the last block of code executed was a GOO rapid traverse command, the type of smoothing and the
smoothing time constant for rapid traverse will be used for motion produced by / commanded with a handwheel.

14.6 Proving a Part Program

You should always prove (verify) your part program before your set up your lathe for production. Proving the
program will check that the part program is correct and works to produce exactly the desired workpiece as
efficiently as possible.

14.6.1 Proving a Part Program Using the Machine Lock Switch

When you prove a part program using the Machine Lock switch, you can lock either or both of the X and Z axes.
When you lock an axis with the Machine Lock switch, it will be locked in both directions.

With the Machine Lock switch activated, the part program will be run essentially in a simulation mode. All codes
(G, M, T, B, Sand F codes) will actually be executed by ServoWorks S-100T. But for G codes that change the
position of either or both axes, the output commands are disabled, so ServoWorks S-100T will not send commands
to the servo drive (because both axes are locked). However, even though both axes will remain still, the position
data and the plot area will display data as if the axes were moving.

When you turn on a Machine Lock switch, ServoWorks S-100T stores the machine and program positions. These
positions are restored when you turn off Machine Lock.

The following steps will guide you in proving a part program using the machine lock switch:

1) In Auto Mode, load the part program that to be verified.

=

2) Pressthe _ wws | button on the right toolbar to enter Locks Mode (a sub mode).

Four buttons will appear on the bottom toolbar, as shown in the following figure:

D | B

MACH X MACH 2

@Z

INTER 2

@X

INTER X

Figure 14-5: Bottom Toolbar in Locks Mode

#

3) If you want to lock the X axis, press the _ wammx | button on the bottom toolbar. This will toggle you
between two states: X axis locked and X axis unlocked. (See Figure 14-6.) The lock status indications are
shown in the status indicator area to the left of the screen.
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Axis unlocked in Axis locked in both

both forward and forward and
backward backward
directions directions

Figure 14-6: Lock Status Indications for the Machine Lock Switch

)
4) If you want to lock the Z axis, press the | waecuz | button on the bottom toolbar. This will toggle you
between two states: Z axis locked and Z axis unlocked. (See Figure 14-6 to see the lock status indications
for an axis locked in both directions and an axis unlocked in both directions.)

5) Press the [E%% key to return to Auto Mode.

6) Run the part program with the Machine Lock(s) activated.

=

When you are ready to run production, and want to deactivate the Machine Lock(s), press the _ s | button on
the right toolbar to enter Locks Mode (a sub mode). Four buttons will appear on the bottom toolbar, as shown in

# il

Figure 14-5. Usethe | wamx | and _ wacnz | buttons on the bottom toolbar to unlock both the X and Z axes.

Before you run production, you must unlock the Machine Locks. This will restore the correct program position and
machine position (instead of the simulated positions that were displayed when the Machine Locks were turned on).
Repeat steps #2 through 5 to unlock both axes.

/N CAUTION

You must turn off the Machine Lock switch before you use the program for any
automatic motion control, or you won’t have the correct coordinate system for the
lathe.

14.6.2 Proving a Part Program Using the Interlock Switch

When you prove a part program using the Interlock Switch(es), you can lock either or both of the X and Z axes.
Each axis can be locked in either the forward or backward direction, but not in both directions.

With the interlock switch activated, G codes which would cause the X axis or Z axis to move in a direction that is
locked will not execute. But any G codes that would cause movement in a direction that is not locked will execute.

The position data and the plot area will display data for the actual movement of the axes. For instance, if both axes
are locked in the forward direction, there would be no tool movement in the forward direction, and the position of
each axis would not change in the data display area, nor would movement be plotted in the plot area. If only one
axis is locked, the lack of movement of that axis would be reflected in the display of position data and in the plot.
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The following steps will guide you in proving a part program using the interlock switch:

1) In Auto Mode, load and edit the part program file to be verified.

=

2) Press the LOCKS

3) If you want to lock the X axis, press the | mwrerx

@X

button on the right toolbar to enter Locks Mode (a sub mode). Four buttons will
appear on the bottom toolbar, as shown in Figure 14-5.

button on the bottom toolbar. This will toggle you

among three states, as shown in Figure 14-7. The lock status indications are shown in the status indicator

area to the left of the screen.

Axis unlocked in
both forward and
backward
directions

Axis unlocked in
the backward
direction, but
locked in the

forward direction

Axis unlocked in
the forward
direction, but
locked in the
backward direction

Figure 14-7: Lock Status Indications for the Interlock Switch

@Z
4) If you want to lock the Z axis, press the _ wrenz
among three states, as shown in Figure 14-7.

=

5) Press the LOCKS

button on the bottom toolbar. This will toggle you

button on the right toolbar again, or press the [E%= key, to return to Auto Mode.
6) Run the part program with the Interlock(s) activated.

7) When you are ready to run production, and want to deactivate the Interlock(s):

=

a) Pressthe _ wews | button on the right toolbar to enter Locks Mode (a sub mode). Four buttons will
appear on the bottom toolbar, as shown in Figure 4-5.

g,ﬁx
b) Use the INTER X

@Z

and  mwmRz ‘ buttons on the bottom toolbar to unlock both the X and Z axes.

You can change the lock settings while you are in any control mode, not just Auto Mode. You can change the lock
settings even while you are executing a part program, by using Locks Mode. Going into Locks Mode only changes
the buttons on the bottom toolbar, and does not change the rest of the control interface. Because of this, you can
quickly go in and out of Locks Mode to change the lock settings, while still monitoring whatever mode you were in
before you went into Locks Mode.
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14.6.3 The Difference Between the Machine Lock and Interlock Switches

The first difference between Machine Lock and Interlock is that with Machine Lock, you can only lock an axis

completely (in both directions), while with Interlock, you can lock an axis only in one direction (the forward or
backward direction).

The second, and most important difference between Machine Lock and Interlock is in how the tool movement is
displayed as position data and as a plot. For instance, let’s examine a GO1 code (for linear interpolation) that would
normally cause the axes to move from point A to point B as shown in Figure 14-8. Let’s say that the Z axis is
locked in both directions with Machine Lock, and the X axis is unlocked in both directions.

Tool trajectory if no axes Pt B
were locked '

axis

Pt. A Pre Pt.C
\_

Actual tool trajectory with the Z axis locked with Machine
Lock or locked in the forward direction with Interlock

X axis
Figure 14-8: Tool Movement Comparison for Machine Lock and Interlock

With both the Machine Lock switch and the Interlock switch, this GO1 code will only cause an output command to
be sent to the X axis (since the Z axis is locked). No output command will be sent to the Z axis. The tool will move
from point A to point C whether you use the Machine Lock switch, or the Interlock switch in the forward Z

direction. In other words, the actual movement is the same whether you lock the axis with the Machine Lock
switch, or the Interlock switch.

The difference between the Machine Lock switch and the Interlock switch is in how the position data and the plot
are displayed on the screen as a result of this GO1 code. With the Machine Lock switch, the tool trajectory is plotted
as if the Z axis weren’t locked...as if the Z axis had moved according to the GO1 code. With the Interlock switch,
the actual tool trajectory of movement along only the X axis is plotted.
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Tool trajectory you would see plotted
with the Machine Lock switch; after

the execution of this block of code,

the position data would show the  pt g
coordinates for Pt. B.

z Pt.C
axis PLA \ Pre
Tool trajectory you would see plotted with the
Interlock switch; after the execution of this block of
code, the position data would show the coordinates
for Pt. C.

X axis

Figure 14-9: Plot and Data Display Comparison for Machine Lock and Interlock

You can change the lock settings while you are in any control mode, not just Auto Mode. You can change the lock
settings even while you are executing CNC code, by using Locks Mode. Going into Locks Mode only changes the
buttons on the bottom toolbar, and does not change the rest of the control interface. Because of this, you can quickly
go in and out of Locks Mode to change the lock settings, while still monitoring whatever mode you were in before
you went into Locks Mode.

14.6.4 Proving a Part Program Using the Dry Run Switch

When you prove a part program using the dry run switch, you can observe the tool path under the control of the part
program without a workpiece loaded in the lathe, to test the part program before running production. Because there
is no workpiece and you’re actually not cutting, the lathe can run at a higher speed, and you can expedite your dry
run process. Unlike proving a part program using machine lock, both axes will actually move through the entire tool
trajectory specified by the code in the part program (i.e. “cutting air”).

You execute a dry run with the following steps:

1) Make sure your part program file is loaded.

DRY RUN

2) Press the

3) Setthe dry run speed by pressing the | oruseo- | and | emwseo. | buttons on the bottom toolbar. This dry
run speed will replace any feedrates set by the blocks of code in the part program being executed.
) fio
4) Set the rapid traverse feedrate override percentage by pressingthe _ seo- | and __seo. | buttons on the
bottom toolbar, to decrease and increase, respectively, the percentage. You can override the rapid traverse

feedrate from 0% to 100%. Because you’re doing a dry run, you probably want to set the rapid feedrate to
1009%.
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g
5) To start the dry run, press the Q button on the bottom toolbar. During the dry run, the line of code

&
being executed is highlighted. To stop the dry run execution, press the [ swee. | button on the bottom
toolbar. The dry run will be suspended immediately.

After you have stopped the execution of a dry run, you can continue from where you left off by pressing the

¢
stant_ | button again. The dry run will start again from the current, highlighted block.
At any time, you can restart a dry run from the beginning of the program or you can rewind or fast forward

to begin execution from some specified block number. See Section 14.10.3: Rewinding or Fast
Forwarding a Part Program.

14.7 Setting Tool Offsets

14.7.1 Overview
Tool offsets are the difference between the actual tool position and the theoretical tool position.
Each tool offset is a set of distances in the X and Z axes. When T codes are executed in a part program, the program

position is actually shifted to account for tool offsets (as opposed to compensating each actual movement command
in the part program to account for tool offsets).
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Tool offset on Z axis

Theoretical tool
position

Tool offset on X axis

Actual tool tip
position

Figure 14-10: Tool Offsets

Tool offsets can be divided into two types: geometry offsets and wear offsets. The total tool offset is the sum of the
geometry offset and the wear offset.

The geometry offset compensates for the tool mounting position and for the tool shape, as shown in the following
figure:
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Geometry offset on Z axis
X < >

Geometry offset on X axis

1<

\Theoretical tool position (if perfectly
mounted)

Actual tool position (may be off-center,
length may vary)

Figure 14-11: Tool Geometry Offsets

The wear offset compensates for wear to the tool tip, as shown in the following figure. Wear is continually
changing as tools are used in production.

Wear offset on Z axis ‘

Theoretical tool tip position (if there ; S
was no tool nose wear)

Actual tool tip position

Figure 14-12: Wear Offsets

NOTE: To have ServoWorks S-100T automatically calculate geometry and wear offsets, you must include tool
location codes (the rough locations of the tools) in the part programs. If you do include tool location codes in the
part program, the plot will show the tool position.
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You will need to set your tool offsets before you run production. Your tool offsets should be changed as cutting
conditions change, to adjust for tool wear, and to maintain quality production.

You must manually set the tool wear offsets, but there are three ways to set tool geometry offsets:

1) You can manually set the tool geometry offsets for the X and Z axes and for the tool radius by manually
calculating each geometry offset for each axis and tool radius, and then inputting that data in the “Tool
Offset Compensation” frame in Offset Mode.

2) You can automatically set the tool geometry offset by using the HandWheel or some other manual mode to
skim cut — touch off the tool to the part — and have ServoWorks S-100T record that position and
automatically calculate the tool offset. We recommend using this method, to reduce the operator errors that
are common with manual calculations of tool offsets. Taking advantage of ServoWorks S-100T’s Measure
function will safer and more accurate than manual measurements.

3) You can use the Auto Measure feature to set tool geometry offsets with tool measuring sensors on each
axis.

NOTE: You must have a keypad or keyboard to set tool offsets in ServoWorks S-100T.

14.7.2 Accessing the Tool Offsets

To access the tool offsets, you must get into Offset Mode (a sub mode in ServoWorks S-100T). To get into Offset

¢
Mode, press the | oreser | button on the right toolbar of ServoWorks S-100T screen. You will see the window
shown in Figure 14-13.

I i
NOTE: Ifthe _ orser | button is disabled (appearsas _ oreser | ), it’s probably because you have not set the
home position for your axes. You must set the home position — see Section 3.4: Performing a Homing Operation.

[Pressthe _ wowe | button on the bottom toolbar, then press the aLL button on the bottom toolbar to set all

&P 5
axes to their home positions at the same time. Press the _ wam button to return to Main Mode. The _ oerser
button should now be enabled for you to select it.]
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Tool Measurer” parameter in the

“General” screen (see Figure 4-6)

Use this button to get to the second screen in Offset Mode X . .
g of Configuration Mode is enabled.

Figure 14-13: The Offset Mode Window (Screen 1 of 2)

There are two screens in Offset Mode. Press the _ wore
following figure:

button to get to the second screen, shown in the
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Figure 14-14: The Offset Mode Window (Screen 2 of 2)

14.7.3 Manually Setting Tool Offsets

14.7.3.1 Moving Between the Text Boxes

Moving between the text boxes is actually very simple. The selected text box is shown with a different color

background than the other text boxes. To move to a different text box, press the

.

s and DOWN

LEFT

-

RIGHT

up

buttons on the bottom toolbar to move to the desired text box.

NOTE: If you have a mouse, you can click on the text box you want to select.
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14.7.3.2 Changing Values in the Text Boxes

Once you have selected the text box whose value is to be changed, use your keypad or keyboard to type in the new
value.

14.7.3.3 Saving Your Changes

In order to save your changes, you must press the sy | button on the bottom toolbar. This saves your changes

into a registry file in the operating system.
/N CAUTION

Be careful: if you leave Offset Mode without pressing the sy | button, all of
your changes will be lost, and you may or may not realize that your changes have not
been saved.

14.7.4 Inputting Part Dimensions and Gauge Template Thickness

In order for ServoWorks S-100T to have the correct data to automatically calculate tool geometry offsets, you must
input the part dimensions and gauge template thickness as follows:

1) In Offset Mode, go to screen #1 shown in Figure 14-13. (Pressthe _ sacx button to get to the first
screen).

2) Pressthe __swien | button to make the “Part Dimension” and “Gauge Template Thickness” frames

Q
appear. The __swren | button toggles you between the two views shown in the following figure:
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Loc.Code
@l @ X+ Near Side

Q -Part Dimension ————————
e Part Dia (mm): m

¥X
@ Part Len {mmj: 0.000
SWITCH =

OR < >—Templa’re Thickness
» Offset (mm)-(R): 0.000
.-qu Loc.Code £ Oftset (mm)-{R): 0000

l X+ Far Side

o

Figure 14-15: Switching Between Tool Location Code Diagram and Part Dimension and Gauge Template
Thickness Frames

The location code refers to the direction/angle of the tool tip — the rouch location of the tool.
3) Input the part dimensions where shown. You may want to use a thin template between the cutting tool and

the part, to protect the part surface during measuring. If this is the case, input the gauge template thickness
of that template. 1f you don’t use a template, set the gauge template thickness to 0 0.000.

14.7.5 Automatically Setting Tool Geometry Offsets Using Touch Offs

ServoWorks S-100T has the ability to automatically calculate the tool geometry offsets for you, saving you a lot of
time.

Usually the tool numbers (of the tools in the tool turret) are the same as the tool offset number. For example, tool
offset number 1 would be for tool #1, and would be called in a part program with the code “T0101.” However, it is
not required that the tool code numbers be the same as the tool number. You can have tool number one
corresponding to tool offset 21 (which would be called in a part program with the code “T0121.”

NOTE: Whenever you use ServoWorks S-100T to automatically calculate geometry offsets, the wear offsets
automatically reset to zero.

The easiest way to automatically set tool geometry offsets is to use the handwheel to touch off the tool to the part.

The following steps will guide you through automatically setting a tool geometry offset for the X and Z directions:
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14.7.5.1 Starting the Process of Setting Tool Geometry Offsets

1) If you haven’t already done a homing operation, press the | wme | button on the bottom toolbar, then

press the AL button on the bottom toolbar to set all axes to their home positions. Press the

g i
MAIN button to return to Main Mode (the _ oreser | button should now be enabled).

‘v
2) Make sure the spindle is stopped. If it is not, press the _ sewoe | button on the bottom toolbar of
ServoWorks S-100T main program window. You will then be in Spindle Mode. To stop the spindle

&
rotation, pressthe __ swe | button on the right side of the bottom toolbar.

3) Make sure the collet is open. If the collet is closed, open it by pushing the “COLLET” button on the
operator’s panel.

4) Insert a raw material bar into your lathe. Then pull the bar out to the proper length (part length plus some
allowance in the Z direction for skim-cutting).

5) Close the collet by pushing the “COLLET” button on the operator’s panel. Now you have set up the tool
offset with respect to the workpiece zero point.

i
6) Pressthe _ oreser | button on the right toolbar of ServoWorks S-100T screen to get into Offset Mode.
You will see the window shown in Figure 14-13.

14.7.5.2 Selecting the Tool Offset

1) To select the tool offset you want to calculate, click on (select) any text box for that tool offset number.
For example, to enable Tool Offset #1, click on (select) any of the text boxes in Tool Offset #1.

2) Input the proper tool location codes for each tool offset number, based on tool direction / location of tool
tip (angle of tool nose). (If Tool #1 has a direction of 3 — see Figure 14-15 — then its tool code would be 3.)

14.7.5.3 Starting the Spindle Rotation
€

1) Pressthe __ wmore | button on the bottom toolbar to get to the second screen, shown in Figure 14-14.

2) Pressthe _ seeen- | button or the _ seeen. | button on the bottom toolbar to put the cursor in the input box
of “Spindle Turning Speed.” Type in the desired turning speed (for example, 1,000 RPMs).

NOTE: If you have a mouse, you can click on the “Spindle Turning Speed” text box, and type in it
directly.

3) Pressthe __seom | button on the bottom toolbar to select either “CW” (M03) or “CCW” (M04). Spindle
direction should match the tool direction, or the way the tool is mounted.
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4)

NOTE: If you have a mouse, you can click on the preferred direction directly.

L]
Press the _ sewon | button to start the spindle rotation. This button will then appear highlighted

=
NOTE: If you have a mouse, you can click onthe __sevon | button directly.

14.7.5.4 Turning on the HandWheel and Touching Off the Z and X Axes

1)

2)

3)

4)

5)

>
Pressthe __wmon | button on the bottom toolbar to turn the handwheel on. This button will then appear

v

highlighted ( [Lmweron. | ), to indicate that HandWheel Mode is enabled.

NOTE: If HandWheel Mode is already enabled, and the _wworon | button is already highlighted

v

_woion | ), you don’t need to press the button again.

(

If the HandWheel Axis Selection Switch on the HW-100 HandWheel (or other handwheel) is set to “OFF,”
turn it to one of the axes to turn the handwheel on.

Specify the Z axis by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure 12-1) to
“Z” to select axis Z.

Use the Multiplier Selection Switch on the HW-100 HandWheel, (see Figure 12-1) to select one of three
multipliers:

e “1”indicates a multiplier of “1” which will be applied to the handwheel or incremental jog machine
unit. If the machine unit is 0.001 mm and the multiplier is “1,” then each click of the HandWheel Dial
produces a movement of 0.001 mm.

o “10” indicates a multiplier of “10” which will be applied to the handwheel or incremental jog machine
unit. If the machine unit is 0.001 mm and the multiplier is “10,” then each click of the HandWheel
Dial produces a movement of 0.01 mm.

e “100” indicates a multiplier of “100” which will be applied to the handwheel or incremental jog
machine unit. If the machine unit is 0.001 mm and the multiplier is “100,” then each click of the
HandWheel Dial produces a movement of 0.10 mm.

Do a skim cut on the Z axis. A Z skim-cut is face cutting, which is used to measure the Z offset.
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6)

7)

8)

9)

10)

11)

e

l«— Optional thin template between the cutting tool
I and the part, to protect the part's surface

Figure 14-16: Touching Off to Set the Z Axis Geometry Offset

NOTE: After the skim cut is done, DO NOT MOVE THE Z AXIS.

Now specify the X axis by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure 12-1)

=
to “X,” or use the xS on the bottom toolbar to select axis X. Then retract the X axis to a safe
position.

€

Press the _ sacx button to get to the first screen in Offset Mode.

Specify the Z axis again by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure
12-1)to “Z.”
Press the _ weasure | button to have the Z geometry offset internally calculated. You will see that the Z

Geometry Offset data value is updated, and the Z Wear Offset data value is set to zero, for the tool offset
number you specified in Section 14.7.5.2: Selecting the Tool Offset.

Pressthe _ aemv | button on the bottom toolbar in order to save your changes. This saves your changes
into a registry file in the operating system.

/N CAUTION

Be careful: if you leave Offset Mode without pressing the sy | button, all of
your changes will be lost, and you may or may not realize that your changes have not
been saved.

€

Pressthe _ mone | button on the bottom toolbar to get to the second screen, shown in Figure 14-14.
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12) Specify the X axis by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure 12-1) to

=

“X,” or use the AXIS on the bottom toolbar to select axis X.

13) Do a skim cut on the X axis. An X skim-cut is turn cutting, which is used to measure the X offset.

&
— =

L Optional thin template between the cutting tool
and the part, to protect the part’s surface

Figure 14-17: Touching Off to Set the X Axis Geometry Offset

NOTE: After the skim cut is done, do not move the X axis.

14) Now specify the Z axis by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure 12-1)

{-
to “Z,” or use the AXIS on the bottom toolbar to select axis Z. Then retract the Z axis to a safe
position.

14.7.5.5 Finishing the Setting of the Tool Geometry Offsets

1) Stop the spindle rotation by pressing the |L_sesox | button on the bottom toolbar. This button will then

o

appear gray ( __senon | ).

a

2) Pressthe _ eacx button to get to the first screen in Offset Mode.

Q

3) Pressthe __swren | button to on the bottom toolbar to make the “Part Dimension” and “Gauge Template

Q
Thickness” frames appear. (The M button toggles you between the two views shown in Figure 14-
15)
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4) Measure the part diameter (in inches) and type that data in the text frame labeled “Part Dia:”.

5) Specify the X axis by turning the Axis Selection Switch on the HW-100 HandWheel (see Figure 12-1) to

{-

“X,” or use the X5 on the bottom toolbar to select axis X.

6) Pressthe _measure | button to have the X geometry offset internally calculated based on the X axis position
and the part diameter. You will see that the X Geometry Offset data value is updated, and the X Wear
Offset data value is set to zero, for the tool offset number you specified in Section 14.7.5.2: Selecting the
Tool Offset.

NOTE: If the “program measuring” parameter is set to “diameter,” the X offset data is shown as a diameter
value. If the “program measuring” parameter is set to “radius,” the X offset data is shown as a radius value.

7) Pressthe _ amv | button on the bottom toolbar in order to save your changes. This saves your changes
into a registry file in the operating system.

You must repeat the steps in Sections 14.7.5.2 through 14.7.5.5 for each tool / tool offset. However, since the
workpiece zero point Z and the turning surface X have been set, you should do touch-offs instead of skim cutting for
the X and Z axes. You will need to type the corresponding template thickness for each axis.

NOTE: The X offset of the gauge template should be radius (thickness) value.

14.7.6 Automatically Setting Tool Geometry Offsets Using Tool Measuring Sensors

In lieu of moving the tool to touch off the part (as described in Section 14.7.5: Automatically Setting Tool Geometry
Offsets Using Touch Offs), you would use a tool measurer, and touch the part to the tool measurer sensors. The tool
offset values are filled in automatically through PLC when the tool touches the measuring sensors.

Press the _automsr | pytton on the bottom toolbar to use the Auto Measurer feature while in Offset Mode.

14.7.7 Calculating Tool Wear Offsets

The easiest way to calculate tool wear offsets is to measure the parts your lathe is producing. The more often you
recalculate tool wear offsets, the more accurate the parts you will cut.

For example: If the program was designed to create a part with a diameter of 1.000”, and it’s now producing parts
that have a diameter of 1.002”, it’s off by 0.002” in diameter. Therefore, the tool wear offset is half of this
difference, or 0.001”, for radius programming (or 0.002” for diameter programming).

14-26



Soft Servo SERVOWORKS S-100T OPERATOR’S MANUAL
Chapter 14: Proving Part Programs and Running Production

W

R Teet 7y Tool

SYSTEMS, INC

1.00p"
1.000"
N

0.001"

Design diameter

Diameter of part currently being produced

Figure 14-18: Calculating Tool Wear Offsets: Top View of a Lathe

14.7.8 Exiting Offset Mode

iy
To exit Offset Mode (and get back to whatever mode you were in before pressing the | oreser | button), press the

E5E key on your panel PC, or press the 8fser | buytton again.

14.8 Setting the External Zero Offset and Workpiece Zero Point Offsets

14.8.1 What Is An External Zero Offset?

The external zero offset is the offset value of the external workpiece coordinate system used for shifting the
machine origin, as shown in the following figure:

N Workpiece Workpiece Workpiece
Coordinate Coordinate Coordinate
System #1 System #2 System #3

> >

G55 G56
orkpiece Workpiece
Coordinate Coordinate
System #5 System #6
— —

G59

Origin of external workpiece coordinate system

Machine Origin (0.0000, 0.0000)
Figure 14-19: The External Workpiece Coordinate System
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14.8.2 What Are Workpiece Zero Point Offsets (Workpiece Coordinates)?

Workpiece zero point offsets (workpiece coordinates) allow you to assign multiple part origins in one program, to
produce a number of identical workpieces from one part program. You will need to set your workpiece coordinates
before you run production. You should change your workpiece coordinates every time you open a new part program
to run.

The workpiece coordinate systems are selectable with G codes G54 — G59 (which are called from within the part
programs with no parameters — the parameters, or arguments, are taken from the settings in the Coordinates/Counter
Mode Window).

14.8.3 Accessing the External Zero Offset and the Work Point Coordinates

To access the work point parameters, you must get into Coordinates/Counter Mode (a sub mode in ServoWorks

S-100T). To get into Coordinates/Counter Mode, press the _ we ee | button on the right toolbar of ServoWorks
S-100T screen. You will see the shown in Figure 14-20.

i =
NOTE: Ifthe _ wecx | button is disabled (appears as ), it’s probably because you have not set the
home position for your axes. You must set the home position — see Section 3.4: Performing a Homing Operation.

[Pressthe _ wowe | button on the bottom toolbar, then press the aLL button on the bottom toolbar to set all

&7 [
axes to their home positions at the same time. Press the _ waw button to return to Main Mode. The _ weex
button should now be enabled for you to select it.]

WP C/C
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Figure 14-20: The Coordinates/Counter Mode Window

(.
You may need to press the __swacn | to put the focus on the “Workpiece Coordinate System” frame. (The

0

swieh | putton toggles you between the “Workpiece Coordinate System” frame and the “Part Counter” frame.)

If you don’t want to use the external zero offset (you don’t need an external workpiece coordinate system), make
sure the values in these text boxes are “0.”
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14.8.4 Selecting and Changing the Input for the Work Point Parameters

14.8.4.1 Moving Between the Text Boxes

Moving between the text boxes is actually very simple. The selected text box is shown with a different color

: 1
background than the other text boxes. To move up and down between text boxes, press the up and

DOWHN

buttons on the bottom toolbar to move in the desired direction. To move between the text boxes for the X

I

and Z axes, press the a5 button.

NOTE: If you have a mouse, you can click on the text box you want to select.

14.8.4.2 Changing Values in the Text Boxes

= 4 =
Once you have selected the text box whose value is to be changed, pressthe _ wms- | and __es. | buttons on
the bottom toolbar to decrease and increase the value in the chosen text box. Holding down the function key for one
of these buttons causes the value to change very quickly. Quick, individual key presses cause the value to decrease
or increase by a value of “1” for each key press.

NOTE: If you have a mouse, you can type in the new value you want to input.

14.8.4.3 Saving Your Changes

In order to save your changes, you must press the sy | button on the bottom toolbar. This saves your changes
into a registry file in the operating system.

/N\ CAUTION

Be careful: if you leave the Coordinates/Counter Mode without pressing the

seey button, all of your changes will be lost, and you may or may not realize
that your changes have not been saved.

14.8.4.4 Setting the Workpiece Coordinates Back to the Default Settings

To reset the tool offsets back to their default settings of 0.000, press the _ oerawr | button.
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14.8.4.5 Exiting Coordinates/Counter Mode
To exit Coordinates/Counter Mode (and get back to whatever mode you were in before pressing the  weex

[

WP C/C

button), press the [E25| key, or press the button again.

14.9 Setting the Part Counter Options

14.9.1 Accessing the Part Counter Frames

To access the part counter options, you must get into Coordinates/Counter Mode (a sub mode in ServoWorks

S-100T). To get into Coordinates/Counter Mode, press the _ we ee | button on the right toolbar of ServoWorks
S-100T screen. You will see the shown in Figure 14-20.

[

WP C/C

NOTE: Ifthe _ wecxe | button is disabled (appears as ), it’s probably because you have not set the
home position for your axes. You must set the home position — see Section 3.4: Performing a Homing Operation.

[Pressthe  wowe | button on the bottom toolbar, then press the AL button on the bottom toolbar to set all

&
four axes to their home positions at the same time. Press the _ wamn button to return to Main Mode. The

=
weeee | button should now be enabled for you to select it.]

o 3]
You may need to press the _ swacn | to put the focus on the “Part Counter” frame. (The __swiew | button toggles

you between the “Workpiece Coordinate System” frame and the “Part Counter” frame.)

14.9.2 Specifying Counter Options

You should specify a number for the part counter to count from. You can also activate an M code counter, instead
of a part code counter. You can count how many times the M02 code is executed, or the M30 code is executed, or
you can specify some other M code to be counted.

~Counting At

v |Activate M-Code Cl:lunter|

[~ M02Z - End of Program (no rewind)
[~ Activate M-Code Counter

[” Specified as M-CODE

‘.

Figure 14-21: Counting At Frame (M Code Counter Options)
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In order to save your changes, you must press the = seev | button on the bottom toolbar. This saves your changes
into a registry file in the operating system.

/N\ CAUTION

Be careful: if you leave the Coordinates/Counter Mode without pressing the

sy button, all of your changes will be lost, and you may or may not realize
that your changes have not been saved.

14.9.3 Exiting Counter/Coordinates Mode

To exit Coordinates/Counter Mode (and get back to whatever mode you were in before pressing the  weex

WP C/C

button), press the (525 key, or press the button again.

14.10 Running Production

14.10.1 Production Run Checklist
Before you start a production run, you should make sure of the following:
e Your part program file is loaded, and you have proved the program

e You have set the operation support function switches (Dry Run, Optional Skip, Optional Stop, Single Block
and MST Codes Lock)

e You have set the feed override percentage and rapid override percentage to the desired settings
e You have set the general parameters (unit of measurement, program measuring) in Configuration Mode

e You have set your Auto Plot parameters (in Configuration Mode) to the correct part size for the part
program you will be running, so that your plot displays correctly

e You have set your tool offsets

e You have set your work coordinates

You have set your part counters

14.10.2 Executing a Part Program

L
To start the execution of a part program, press the | swsar | button on the bottom toolbar. During execution, the
line of code being executed is highlighted and appears with an asterisk beside it.
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e
To stop the part program execution, press the [ “swe | button on the bottom toolbar. The operation will be
suspended immediately.

When you have stopped the execution of a part program, you can continue from where you left off by pressing the

o
sart__| button again. The program will start again from where it left off (the current, highlighted block).

Or, you can restart the program from the beginning, which is explained in the next section.

14.10.3 Rewinding or Fast Forwarding a Part Program

At any time, you can restart a part program from the beginning of the program or you can rewind or fast forward to
begin execution from some specified block number. Restarting the program also resets the modal codes to the
default modal codes, cancels the local coordinate system, and resets the Cycle Time to 0:00:00.

To restart the program from the beginning (the first line of code):

-

1) Pressthe __rewse | putton on the bottom toolbar. The buttons on the bottom toolbar will change.

- |

2) Pressthe __rewme | hytton. The “Program FF/BW” frame will show the “Rewind Program” selected, as
shown in the following figure:

~Program FF/BW

& Rewind Program

" Go To Block No.

—

Figure 14-22: Program FF/BW Frame (1 of 2)

3) Press the oK button on the bottom toolbar. This will set the first line of your program as the current
line (the line that will execute once you resume operations). This also resets the Cycle Time to 0:00:00.

g
4) To restart the program, press the Q button on the bottom toolbar.

To start the program from a specific line of code (either rewinding back to a specific line of code or fast forwarding
ahead to a specific line of code):

=
1) Press the ﬂ' button on the bottom toolbar. The buttons on the bottom toolbar will change.
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2) Pressthe _ steeno | button. The “Program FF/BW” frame will show the “Go To Block No.” selected, as
shown in the following figure:

~Program FF/BW

" Rewind Program

* Go To Block No.

—

Figure 14-23: Program FF/BW Frame (2 of 2)
3) Type in a block number in the text box in the “Program FF/BW” frame.

4) Pressthe oK button on the bottom toolbar. This will set the first line of your program to be the line
you specified in the “Program FF/BW” frame (the line that will execute once you resume operations). This
also resets the Cycle Time to 0:00:00.

NOTE: If you type in a block number that doesn’t exist, you will get the following error message:

-ALARM MESSAGE

--- Alarm Code 52 --

Block Number is not found

Figure 14-24: ALARM MESSAGE: Alarm Code 52

You will need to press the __neser

button to acknowledge and erase this message.
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14.11 Exiting Auto Mode

&
To exit Auto Mode, either press the %% key or pressthe _ wan | button on the bottom toolbar. If you had used
Auto Mode to run a part program file, you will see the following dialog box appear:

zl
Are you sure that you want to quit Ok |

° AUTO mode?
Cancel |

Figure 14-25: Confirmation Dialog Box for Exiting Auto Mode

Press the oK button on the bottom toolbar to confirm that you want to exit Auto Mode.

NOTE: If you have changed your mind about exiting Auto Mode, press the  cacer  button on the bottom
toolbar.
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Chapter 15: Exiting ServoWorks S-100T

15.1 Exiting from Main Mode

To exit ServoWorks S-100T from Main Mode, you must press the sk key on your panel PC (if you are using a
panel PC) or the “Esc” key on your keyboard (if you are using a keyboard).

EXIT

Figure 15-1: Exiting from Main Mode

When you give the command to exit, a dialog box will appear, as shown in the following figure.

5-100T Alarm

Are you sure that you want to exit ak |
Q 5-100T7
Cancel |

Figure 15-2: Dialog Box to Confirm Exiting ServoWorks S-100T

Press the oK button to exit, or press the  cancee | button if you decide that you don’t want to exit.

NOTE: If you have selected “Quit S-100T and shut down PC” from the “General” screen of Configuration Mode,
exiting ServoWorks S-100T will also invoke the shut down process for your PC.
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15.2 Exiting from an Operational Mode

&
If you are in an operational mode, you should stop all motion, then press the _ wan | button to get to Main Mode,

and then press the sk key on your panel PC (if you are using a panel PC) or the “Esc” key on your keyboard (if
you are using a keyboard) to exit.

Alternatively, if you are in an operational mode, you can press the Est key on your panel PC twice (if you are
using a panel PC) or the “Esc” key on your keyboard twice (if you are using a keyboard). The first press of the
“Esc” key takes you to Main Mode, the second press causes ServoWorks S-100T to exit.

EXIT EXIT

EiC EiC

OR
E
MAIN ESC
Operational Mode Operational Mode

Figure 15-3: Exiting from an Operational Mode

When you give the command to exit, a dialog box will appear, as shown in Figure 15-2. Press the oK button

to exit, or pressthe  cawce | button if you decide that you don’t want to exit.

NOTE: If you have selected “Quit S-100T and shut down PC” from the “General” screen of Configuration Mode,
exiting ServoWorks S-100T will also invoke the shut down process for your PC.
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15.3 Exiting from a Sub Mode

15.3.1 If You Entered the Sub Mode From Main Mode

&
You can press the __wam | button or press the sub button again to get to Main Mode, and then press the sk key
on your panel PC (if you are using a panel PC) or the “Esc” key on your keyboard (if you are using a keyboard) to
exit ServoWorks S-100T.

Alternatively, you can press the ==k key on your panel PC twice (if you are using a panel PC) or the “Esc” key on
your keyboard twice (if you are using a keyboard). The first press of the “Esc” key takes you to Main Mode, the
second press causes ServoWorks S-100T to exit.

EXIT EXIT EXIT

EiC EiC

OR OR
2
MAIN BUTTON ESE
Sub Mode Sub Mode Sub Mode

Figure 15-4: Exiting from a Sub Mode — Option #1

When you give the command to exit, a dialog box will appear, as shown in Figure 15-2. Press the L3 button

to exit, or pressthe  cawcee | button if you decide that you don’t want to exit.

NOTE: If you have selected “Quit S-100T and shut down PC” from the “General” screen of Configuration Mode,
exiting ServoWorks S-100T will also invoke the shut down process for your PC.
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15.3.2 If You Entered the Sub Mode From An Operational Mode

&
You must make sure no motion is occurring, then press the  wan | button to get to Main Mode, and then press the

£t key on your panel PC (if you are using a panel PC) or the “Esc” key on your keyboard (if you are using a
keyboard) to exit ServoWorks S-100T.

Alternatively, you can press the ==k key on your panel PC three times (if you are using a panel PC) or the “Esc”
key on your keyboard three times (if you are using a keyboard). The first press of the “Esc” key takes you to the
operational mode from which you entered the sub mode; the second press of the “Esc” key takes you to Main Mode;
and the third press causes ServoWorks S-100T to exit.

EXIT

EXIT OR

EiC
EiC

Operational Mode

oz
AN EsSC

Sub Mode Sub Mode

Figure 15-5: Exiting from a Sub Mode — Option #2

When you give the command to exit, a dialog box will appear, as shown in Figure 15-2. Press the L3 button

to exit, or pressthe  cawcee | button if you decide that you don’t want to exit.

NOTE: If you have selected “Quit S-100T and shut down PC” from the “General” screen of Configuration Mode,
exiting ServoWorks S-100T will also invoke the shut down process for your PC.
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Chapter 16: Troubleshooting

While using ServoWorks S-100T, it is possible that you may come across some problems. Several common

scenarios are listed here, with tips on how to solve the difficulty.

16.1 Resetting ServoWorks S-100T If E-STOP Is Activated

~Cycle Time —
00:00:00

- Spindle

Program Pos
oo — (mm)

- Feedrate ——
{rmjmin)

- Locks

- Overtravel ——
+ -
On On On

X:= =

2= =

SERVO X

SERVO 2

SPINDLE

X: 0000.000 0000.000
Z: 0000.000 0000.000
C

il ISR
Servo - o o
I Stop

| | L | L |
X.= Z=>
- Home
oy MAIN [E-sTOP
~Servo Switch

- Override
MF RP 5SS

Actual Pos ...

(mm)

Figure 16-1: Window Showing Alarms When E-STOP Has Been Activated

Use the . reser | putton if the computer behaves unexpectedly. The _ meser

e Resets all variables back to their default values.

button does the following:

e Clears memory, clears internal control flags or status, clears alarms (and alarm signals).

o If the spindle is running before you press the

button, then the spindle will be stopped.
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o All the servo / spindle drives will be off, regardless of whether or not they were on before pressing the

button.

OH
Then you need to turn each servo drive on, by clicking the “ON” button ( ) for each drive, or clicking on
any or all of the buttons on the bottom toolbar:

_WCIe Tlme_ .......... g
00 :00 :00 =
oo Mach Pos Prog Pos
{rpm) .
| o (mm) (mm)
- Feedrate ——
=== X: 0000.000 0000.000 .
° . n [ SCREEN
—L(;zks Z L%
& e ] ———
-Servo Z. 0000.000 0000!000 @
IW PLOT
XoaZo %
Home | HOME [E-sTOP =
X Z.o ~Senvo Switch @
- Stroke WP
X Z o —J —J — —
~Ove llelYe |__ ‘ ‘ ............................................ HT
X:= = UR ON ON 0 -
2= = @
[ [ [ ‘ ‘ ‘

Figure 16-2: Window Showing Servo Drive Controls
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16.2 Using the Flight Recorder for Debugging

ServoWorks S-100T provides a flight recorder function to use in debugging, and determining why an Emergency
Stop has occurred.

When an Emergency Stop is triggered, ServoWorks S-100T will save the last 20 seconds of data (prior to the
Emergency Stop) to the hard drive at C:\Program Files\SoftServo\ServoWorks S-100T\data\default, as shown:

B default g@@
'l;:

: File Edit WView Favorites Tools Help
: @ Back ~ P .? p | Search 'lL Folders -
: Address :Q C:'Program Files\SoftServo'S-100T\data\Default i i Go
Folders X Name = Size | Type
@ Desktop ~| [B]default_ADC.dat 71KB DATFile
& (&) My Dociments — | [®]default_cmd.dat 71KE DATFile
= § My Computer | =) default_DAC.dat 7iKB DATFie
B % Local Disk (C:) Bdefault_Err.dat 71KB DAT File
2 £ Program Files — |[®]default_Hndl.dat 106KB DATFile
= ) softServa |E| default_ISR.dat 53KB DAT File
2 & s-1007 [#] default_Pos.dat 71KB DATFie
2 ) data
(& J0cfouit |
[ Drivers
I mdi
(53 nedata
uh Param
=) reslang w
< | > S | b4
7 objects (Disk free space: 17.3 GB) 512 KB j My Computer

Figure 16-3: Flight Recorder Files in Default Data Folder

The data is saved in seven files, for the last 20 seconds of information related to:
e Analog to Digital Conversion (ADC)
e Position command data
e Digital to Analog Conversion (DAC)
e Position error
e Handwheel data
e The Interrupt Service Routine (ISR)
e Position feedback (actual position)
For an ISR of 1 millisecond (like the VersioBus interface system), this results in 20,000 values for each data type.
These files can be sent to Soft Servo Systems, Inc. for debugging.

A sample data file for the ISR follows:
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P default_ISR.dat - Notepad =13
File Edit Format View Help
ISR Count ISR Duration ISR Interwval ~
50 101. 500 0.000 3
51 99. 800 999, 200 B
52 99. 000 1000.000
53 99. 800 1000. 000
34 100,700 1000. 800
55 106. 500 1000. 900
56 99. 800 998. 300
57 104,000 1000. 000
58 99. 800 1000. 000
59 100,700 1000. 800
a0 99. 800 999, 200
a1 99. 800 1000. 000
62 99. 000 1000. 000
63 99. 800 1000. 000
64 99. 000 1000. 000
1144 100,700 1000.000
1145 107.400 1000. 000
1146 100,700 1000.000
1147 109,100 1002. 500
Abnormal ISR samples:
ISR Count: 123§ Interval: 14650, 200
VersioBus DC module timeout: None
VersioBus IM module timeout: None E
v

Figure 16-4: Sample default_ISR.dat File

16.3 If the Homing Operation Does Not Seem to Work....

If Home Mode does not seem to work (does not set the axes to their home positions), it could be that the “position
loop gain” is too small, and needs to be reset.

16-4



Soft Servo

SYSTEMS, INC

SERVOWORKS S-100T OPERATOR’S MANUAL
Index

.reg files, 4-36

/
/,14-6

\
\, 14-6

<
<< button, 4-5

>
>> putton, 4-5

0

0 signal, 4-28, 4-30, 5-6, 5-7

1
1 signal, 4-28, 4-30, 5-6, 5-7
1st Spindle Gear frame, 4-25
2
2nd Spindle Gear frame, 4-25

3
3rd Spindle Gear frame, 4-25

4
4th Spindle Gear frame, 4-25

A

absolute position, 5-4

accessing the color parameters, 4-41
accessing the external zero offset, 14-28
accessing the part counter frames, 14-31
accessing the tool offsets, 14-17

accessing the work point coordinates, 14-28

ACPI, 2-6, 2-13

ACPI Multiprocessor PC, 2-6, 2-13
ACPI Uniprocessor PC, 2-6, 2-13
actual position, 5-4

actual tool position, 14-14

adapter board, 1-2

ADC, 16-3

Advanced Configuration and Power Interface
(ACPI), 2-6, 2-13
Alarm Code 52, 14-34
ALL button, 3-10, 11-1, 14-1, 14-17, 14-22, 14-28,
14-31
all-axes simultaneous interpolation, 1-1
alphanumeric keypad, 1-4
APPLY button, 4-7, 4-51, 4-52, 14-20, 14-24, 14-26,
14-30, 14-32
Ardence RTX, 2-1, 3-1
compatibility issues, 2-1, 2-20
installation, 2-21
on-line registration, 2-27
registration, 2-19
technical support, 2-19
areain, 4-14
area out, 4-14
AUTO button, 14-1
Auto Mode, 3-3, 13-1, 14-1
Auto Mode Window
for opening a file, 14-3
showing all three bottom toolbars, 14-2
with Part Program file executing, 14-5
AUTO MSR button, 14-26
auto plot parameters, 4-2, 4-4, 4-40
AUTO PLT button, 4-4, 4-40
automatic control, 1-2
automatic plotting, 4-40
Automatic Start option, 5-10
automatically setting tool offsets
using tool measuring sensors, 14-26
using touch offs, 14-21
average cutting time per part, 5-4
AXIS button, 4-5, 12-4, 14-24, 14-25, 14-26, 14-30
Axis frame, 8-3, 9-4, 10-3, 12-4
Axis Selection Switch, 12-1, 12-4, 14-23, 14-24, 14-
25, 14-26
Axis Selection Switch settings for the HW-100, 12-4
AXIS X button, 3-9

B

B in Lock Status Indicator, 5-2

BACK button, 4-13, 4-15, 13-3, 14-1, 14-3, 14-20,
14-24, 14-25

backing up part program files, 13-9

backlash compensation, 4-19

Backlash Compensation frame, 4-19

backup file, 4-38

Backup Prompt Window in Editor Mode, 13-10

BKP FILE button, 13-10

block delete code, 14-6
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blocks of code

renumbering, 13-7
blue screen of death, 2-1, 2-3
Bottom Toolbar, 3-2
Button Background, 4-44
button display, 4-44, 4-45
Button On Status, 4-44
buttons

background, 4-44

on status, 4-44
buttons, pressing multiple on the SSP-140, 1-4

C

Caxis, 1-1, 7-1
calculating tool wear offsets, 14-26, 14-27
calibrating the lathe, 4-11
CANCEL button, 4-37, 4-38, 13-9, 14-4, 14-35, 15-1,
15-2, 15-3, 154
CD-ROM, 2-1
Center of Chuck Face frame, 4-14
chamfer angle, 4-10
changing a part program, 13-1
changing color parameters, 4-50
changing 1/0 signals, 4-28, 4-30
changing the orientation of a plot, 5-11
changing the scale of a plot, 5-12
changing values in text boxes
in Configuration Mode, 4-6
in Coordinates/Counter Mode, 14-30
in Offset Mode, 14-20
changing your password, 4-10
checklist for running production, 14-32
CHG - button, 4-6, 4-50, 4-51, 4-52, 14-30
CHG + button, 4-6, 4-50, 4-51, 4-52, 14-30
CHG SEL button, 11-3, 11-4, 13-3, 13-7
choosing a drive when opening a file, 4-36, 13-5, 13-
8, 13-10, 13-11, 13-12, 13-13, 14-4
choosing from among options in a frame, 4-6
chuck barrier diagram, 4-15
Chuck Barrier frame, 4-15
CLEAR button, 5-13
clearing a plot, 5-13
clearing the relative positions, 5-4
CLR/WR button, 11-3, 11-4
CNC part programming, 11-1, 14-1
COLOR button, 4-4, 4-41, 4-51
color parameters, 4-2, 4-4, 4-41
accessing, 4-41
default, 4-41, 4-53
selecting and changing, 4-50
Color Parameters Display Area, 4-41
Color Selection frame, 4-41, 4-51
Command Log, 11-3, 11-4
command position, 5-3
compatibility issues of Ardence RTX, 2-1, 2-20

computer freezes, 2-1, 2-3
CONFIG button, 4-2, 4-5, 12-2
Configuration Mode, 3-3, 4-2, 4-50
Configuration Mode Window, 4-3
configuring system parameters, 4-1, 4-2
configuring the program parameters, 4-1
CONT button, 13-10, 13-12, 13-13, 13-14
continuous jogging, 8-1
control modes, 3-3
display of current mode, 3-6, 3-7
flow charts, 3-5, 3-6
in ServoWorks S-100T, 3-2
navigating, 3-3
Control Type frame, 4-24
coordinate system, 3-8
Coordinates/Counter Mode, 14-28, 14-31
Coordinates/Counter Mode Window, 14-29
COPY button, 13-6
copying a registry file, 4-36, 4-37
copying text in a part program, 13-6
counter options, 14-31
Counting At frame, 14-31
creating a part program, 13-1, 13-4
creating a registry file, 4-36, 4-37
Custom, 9-2, 9-3
customizing your display, 4-41
Cutting — G021 pull-down menu, 4-52
cutting air, 14-13
Cutting frame, 4-16
cutting time, 5-4
Cycle Time, 4-40
resetting, 14-33
Cycle Time Indicator, 5-1, 5-2

D

DAC, 16-3
data display, 4-49, 4-50
Data Position Format frame, 4-39
data recording and plotting, 4-11, 4-18, 4-26
date and time, 5-4
DC-120, 4-28, 5-6
DC-120 button, 4-29
DC-120 I/0O button, 5-9, 5-10
DC-120 1/0O Settings Display Area, 4-29
DC-150, 4-28, 5-6
DC-150 button, 4-29
debugging, 16-3
DEFAULT button, 4-7, 4-53, 14-30
default M codes, 4-31
default modal codes, 14-33
default parameters, 3-1
default sequence program, 2-31
default settings
of color parameters, 4-41, 4-53
of parameters, 4-7
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of workpiece coordinates, 14-30
DEL FILE button, 13-12
Delete Prompt Window in Editor Mode, 13-13
deleting a plot, 5-13
deleting part program files, 13-12
desktop icon, 3-1
diagram of the HW-100 handwheel, 12-1
diagram of tool offsets, 14-15
diameter display, 4-9
difference between the Machine Lock and Interlock
switches, 14-12
DIRECT button, 7-2
Direction frame, 8-3, 9-4, 10-3
DIS - button, 9-3
DIS + button, 9-3
DIS SEL button, 9-2, 9-3
Dis To Go (Pulse), 9-3
Dis To Go (Pulse) frame, 9-3
disabled output commands, 14-9
disabling the handwheel, 4-23
disabling the physical address extension (PAE), 2-1
display
buttons, 4-44, 4-45
data, 4-49, 4-50
G code, 4-48
interface, 4-43
plot, 4-46, 4-47
DISPLAY button, 4-4, 4-39
Display Compensation Data frame, 4-19
display customization, 4-41
display of current mode, 3-7
Display of Four Types of Position Data frame, 4-39
Display of Two Types of Position Data frame, 4-39
display parameters, 4-2, 4-4, 4-39
distance to go, 5-4, 9-1, 9-2
DN/CHG button, 13-4, 13-8
documentation, 1-1
DOWN button, 4-5, 4-30, 4-36, 4-37, 5-13, 11-3, 13-
5, 13-6, 13-9, 13-10, 13-11, 13-12, 13-13, 13-14,
14-4, 14-19, 14-30
DRIVE button, 4-36, 13-5, 13-9, 13-10, 13-11, 13-
12,13-14, 14-4
DRN SPD - button, 14-13
DRN SPD + button, 14-13
DRY RUN button, 14-13
dry run speed, 14-13
dry run switch, 14-6, 14-13
duplicating parameter files, 4-36

E

EDIT button, 13-6

edit functions, 13-6

editing a part program, 13-1, 13-4, 13-6
EDITOR button, 13-1, 13-15

Editor Mode

using, 13-1
using the Editor, 13-6
Editor Mode Window, 13-2
for Opening a File, 13-5
Element pull-down menu, 4-50, 4-51
elements, 4-42
Emergency Stop, 16-3
Emergency Stop Button, 6-2, 12-1
is activated, 16-1
resetting, 6-2
enabling the handwheel, 4-23
encoder parameters, 4-11
Encoder Parameters frame, 4-24
END key, 13-6
Engine, 2-1, 3-1
entering and executing commands in MDI Mode, 11-
3
escape key, 3-3, 3-4, 4-5, 4-53, 5-9, 5-10, 5-11, 5-13,
6-3, 6-4, 13-6, 13-9, 13-11, 13-12, 13-13, 13-15,
14-4,14-10, 14-11, 14-27, 14-31, 14-32, 14-35,
15-1, 15-2, 15-3, 15-4
E-STOP is activated, 16-1
example frame, 4-6
with options, 4-6
executing a part program, 14-1, 14-32
exiting Editor Mode, 13-15
exiting from a sub mode, 15-3, 15-4
exiting from an operational mode, 15-2
exiting Offset Mode, 14-27
exiting Plot Mode, 5-13
exiting Screen Mode, 5-9
exiting ServoWorks S-100T, 15-1
from a sub mode, 15-3
from an operational mode, 15-2
from Main Mode, 15-1
external workpiece coordinate system, 14-27
external zero offset, 14-27
Extra Home Positions frame, 4-22

=

F in Lock Status Indicator, 5-2

fast forwarding a part program, 14-33

fatal system errors, 2-1, 2-3

feed override, 14-5

Feed Override % frame, 8-3

Feed Override (%) slider, 14-6

FEED SEL button, 8-2

FEEDRATE button, 4-4, 4-21

Feedrate frame, 9-2

Feedrate Indicator, 5-1, 5-2

feedrate load factor, 4-10

feedrate parameters, 4-1, 4-4, 4-21

Feedrate Parameters Display Area, 4-21

FILE LIST button, 4-37, 13-6, 13-9, 13-10, 13-11,
13-13,13-14, 14-4
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FILE NAME button, 13-9, 13-14

file names, 13-9

FIND button, 13-8

Find frame, 13-8

Find Tool, 13-3, 13-7, 13-8

finding text in a part program, 13-7

FIT button, 5-12

flight recorder, 16-3

flow chart for control modes, 3-5, 3-6

FOLDER button, 4-37, 13-5, 13-9, 13-10, 13-11, 13-
12,13-14, 14-4

FP-104, 4-28, 5-5

FP-104 button, 4-29

FP-60, 4-28, 5-5

FP-60 button, 4-29

FP-60 1/0O button, 5-8, 5-10

FP-60 1/O Settings Display Area, 4-28

FP-75, 4-28, 5-5
FP-75 button, 4-29
FP-80, 4-28, 5-5
FP-80 button, 4-29
FP-95, 4-28, 5-5
FP-95 button, 4-29
frame, 4-6

freezing a plot, 5-13
freezing, computer, 2-1, 2-3
function keys, 1-1, 1-3
using with shift keys, 1-4, 1-5, 1-6

G

G code
background, 4-48
display, 4-48
foreground, 4-48
on status, 4-48
G Code Background, 4-48
G code definitions, 11-3, 13-3
G code display, 4-48
G Code Foreground, 4-48
G Code On Status, 4-48
G code part programs, 1-2
G code reference tool, 11-2, 11-3, 11-4, 13-2, 13-3,
13-7
G codes, 11-1
G, M, T, B, S, and F codes, 11-1, 13-1, 14-1
GbH4 - Gh9, 14-28
G76 thread cutting parameters, 4-10
G92 thread cutting parameters, 4-10
gauge template thickness, 14-20, 14-21
G-Code Parser, 2-1, 3-1. See ServoWorks S-100T G-
Code Parser
GENERAL button, 4-4, 4-8
general parameters, 4-1, 4-4, 4-8
General Parameters Display Area, 4-8, 4-9
geometry offset, 14-15, 14-16

Go To Block No., 14-34
green LED, 4-28, 4-30, 5-6, 5-7
green screen of death, 2-1, 2-3

H

HAL settings, 2-3
HAL type selection, 2-3
handwheel data, 16-3
handwheel dial, 12-1
HandWheel frame, 14-8
handwheel information in the Auto Mode Display
Area when the HandWheel Interrupt button is on,
14-8
handwheel interrupt, 14-8
HandWheel Mode, 3-3, 12-1
description, 6-1, 12-1
multipliers, 12-4, 14-23
using, 12-1
warning, 12-2
HandWheel Mode Window, 12-3
handwheel multiplier, 12-3
handwheel parameters, 4-1, 4-4, 4-23
HandWheel Parameters Display Area, 4-23
HandWheel Path pull-down menu, 4-52
HandWheel Pulse frame, 12-4, 12-5
hard function keys, 1-3, 1-4
Hardware Limit Switch frame, 4-14
hardware limit switches, 4-14
high voltage switch, 5-5
HMI, 3-1
HNDL ON button, 14-23
HNDWHL button, 4-4, 4-23, 12-1, 12-2, 14-8
HOLD button, 3-10
holding a plot, 5-13
HOME button, 3-8, 4-4, 4-22, 11-1, 14-1, 14-17, 14-
22, 14-28, 14-31
Home key, 13-6
Home Mode, 3-3, 3-8
Home Mode Window, 3-9
home parameters, 4-1, 4-4, 4-22
Home Parameters Display Area, 4-22
Home Parameters frame, 4-22
home position, 3-8
Home Status Indicators, 5-1, 5-3
home switch, 5-5
triggering, 5-5
Homing, 5-2
Homing frame, 4-16
homing operation, 3-8
HW-100, 12-1
HW-100 handwheel diagram, 12-1

I/0 button, 4-4, 4-28
I/0 for the DC-120/150, 5-6
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1/O for the FP-60, 5-6
I/O for the IM-200, 5-6, 5-7
I/O for the servo interface module, 5-6
1/O for the VersioBus adapter board, 5-5
1/0 module, 4-28
I/O parameters, 4-1, 4-4, 4-28
I/0O Settings Display Area, 4-28, 4-29
1/0 signals
changing, 4-30
viewing, 4-28
identical workpieces, 14-28
IM-200, 4-10, 4-28
IM-200 button, 4-29
IM-200 1/O button, 5-9
IM-200 1/O Settings Display Area, 4-29
incompatible HAL type, 2-3
incremental jogging, 9-1
indexing, 1-1, 7-1
industrial panel PCs, 1-1
INFO button, 5-9, 5-10
initialization procedure, 3-1
inputting M codes, 4-31
inputting part dimensions and gauge template
thickness, 14-20
installing LadderWorks PLC, 2-30
installing ServoWorks S-100T, 2-30
installing software, 2-20
Ardence RTX, 2-21
LadderWorks PLC, 2-30
order of installation, 2-18
ServoWorks S-100T, 2-30
INTER X button, 6-4, 14-11
INTER Z button, 6-4, 14-11
Interface Background, 4-43
interface display, 4-43
background, 4-43
foreground, 4-43
on status, 4-43
Interface Foreground, 4-43
Interface On Status, 4-43
interface plot, 4-46
interlock
difference from machine lock, 6-4, 14-12
in manual mode, 6-3
lock status indicators, 6-4, 14-11
interlock example, 14-12, 14-13
interlock switch, 14-10
Internet access, 2-19
Internet registration, 2-23
interpolation
feedrate override, 14-5
Interrupt Service Routine (ISR), 16-3
interrupting motion, 9-1
ITEM button, 4-5, 4-8, 4-50, 4-51
Item Selection frame, 4-41, 4-50, 4-51

JOG CONT button, 8-1
Jog Continuous Mode, 3-3
description, 6-1, 8-1
using, 8-1
Jog Continuous Mode Window, 8-2
JOG INCR button, 9-1
Jog Incremental Mode, 3-3
description, 6-1, 9-1
using, 9-1
Jog Incremental Mode Window, 9-2
Jogging frame, 4-16

K

keyboard, 1-1, 1-4
keyboard shortcuts, 1-5, 1-6
keypad, 1-4

L

LadderWorks PLC, 2-30, 2-35
precompiled sequence program, 2-31
LadderWorks PLC Engine, 2-1, 3-1
description, 3-1
lathe status, 5-1
lathe tuning, 4-11
leadscrew pitch error compensation, 4-19
least input increment, 9-2
LEDs, 4-28, 4-30, 5-6, 5-7
LEFT button, 4-5, 4-30, 5-13, 14-19
license key, 2-19, 2-23
license number. See license key
limit switches, 4-14, 5-5
line numbers, 4-40
live tools, 1-1
local 1/O for the VersioBus adapter board, 5-5
lock status indicators, 5-2
for the interlock switch, 6-4, 14-11
for the machine lock switch, 6-3, 14-10
locking axes, 14-9, 14-10
with interlock, 6-3
with machine lock, 6-2
locking M, S and T codes, 14-7
locking up, 2-1, 2-3
LOCKS button, 6-2, 6-3, 6-4, 14-9, 14-10, 14-11
Locks Mode, 6-2, 6-3, 14-9
bottom toolbar, 6-2, 14-9
difference between machine lock and interlock, 6-
4
Locks Status Indicators, 5-1, 5-2
logic high, 4-28, 4-30, 5-6, 5-7
logic low, 4-28, 4-30, 5-6, 5-7
low voltage switch, 5-5
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M CODE button, 4-4
M code counter, 14-31
M code counter options, 14-31
M Code Definition frame, 4-31, 4-32, 4-33, 4-34, 4-
35,11-3, 13-4
M code definitions, 11-3, 13-4
M code parameters, 4-1
M Code Parameters Display Area #1, 4-31
M Code Parameters Display Area #10, 4-35
M Code Parameters Display Area #2, 4-32
M Code Parameters Display Area #3, 4-33
M Code Parameters Display Area #4, 4-34
M code reference tool, 11-2, 11-3, 11-4, 13-2, 13-3,
13-4, 13-8
M codes, 11-1
default, 4-31
M CODES button, 4-31
M codes parameters, 4-4, 4-31
M.U. frame, 4-8
MO01, 14-7
M19, 7-1
M20, 7-1
MACH ERR button, 4-4, 4-19
MACH X button, 6-2, 6-3, 14-9, 14-10
MACH Z button, 6-3, 14-10
machine actual position, 4-40
machine command position, 4-40
machine compensation settings, 4-19, 4-20
machine error compensation parameters, 4-4, 4-19
machine error parameters, 4-1
Machine Error Parameters Display Area #1, 4-19
Machine Error Parameters Display Area #16, 4-20
machine lock
difference from interlock, 6-4, 14-12
example, 14-12, 14-13
in manual mode, 6-2
lock status indicators, 6-3, 14-10
machine lock switch, 14-9
machine position, 3-8, 5-3
machine unit, 9-2, 12-3
machine unit parameters, 4-10
maching tuning, 4-11
MAIN button, 4-53, 7-2, 8-1, 8-3, 9-1, 9-4, 10-1, 10-
3,11-1,12-2, 14-1, 14-17, 14-22, 14-28, 14-31,
14-35, 15-2, 15-3, 15-4
main data
background, 4-49
foreground, 4-49
Main Data Background, 4-49
Main Data Foreground, 4-49
Main Display Area, 3-2
information available to display, 5-3
Main Mode, 3-3
Main Window of ServoWorks S-100T, 3-2

making changes to a part program, 13-1
making changes to system parameters, 4-5
managing parameters, 4-2
manipulating a part program, 13-1
manipulating part program files, 13-9
manual commands, 6-1
manual control, 1-2
manual data input, 11-1
Manual Data Input Mode, 6-1
manual feedrate override, 4-10, 5-3
manually operating the lathe, 6-1
manually setting tool offsets, 14-19
manuals, 1-1
match case, 13-8
Max Spindle Speed frame, 4-24
maximum feedrate, 14-6
MDI button, 11-1
MDI Mode, 3-3
description, 6-1, 11-1
entering and executing commands, 11-3
using, 11-1
MDI Mode Window, 11-2
MEASURE button, 14-24, 14-26
MF, 5-3
MFO, 4-10
MFO - button, 8-3
MFO + button, 8-3
Mode Display Area, 3-2
modes display, 3-7
modes of control, 3-3
monitoring the status of operations, 5-1
MORE button, 4-8, 4-13, 4-16, 4-24, 13-3, 13-6, 13-
10, 13-11, 13-12, 13-13, 14-1, 14-3, 14-18, 14-22,
14-24
Motion Engine. See ServoWorks S-100T Engine
motor parameters, 4-11
Motor Parameters frame, 4-24
mouse, 1-1, 1-4
MOV FILE button, 13-11
Move Prompt Window in Editor Mode, 13-12
moving a plot, 5-12
moving a registry file, 4-37
moving among frames and text boxes
in Configuration Mode, 4-5
moving between text boxes
in Coordinates/Counter Mode, 14-30
in Offset Mode, 14-19
moving part program files, 13-11
moving registry files, 4-36
MPS Multiprocessor PC, 2-6, 2-13
MPS Uniprocessor PC, 2-6, 2-13
MST codes lock, 14-7
MST codes lock switch, 14-6
MST LOCK button, 14-7
Multiple frame, 12-4
multiple part origins, 14-28

VI
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multiple toolbars, 13-3, 14-1 Override Status Indicators, 5-1, 5-3
multiplier for HandWheel Mode, 12-4, 14-23 overtravel limits, 5-3
Multiplier Selection Switch, 12-1, 12-3, 14-23 Overtravel Status Indicators, 5-1, 5-3
multiplier, handwheel, 12-3 OVRD - button, 14-5
MULTIPLR button, 12-3, 12-4 OVRD + button, 14-5
N P
navigating a file structure, 4-36, 13-5, 13-8, 13-10, PAC#, 2-23
13-11, 13-12, 13-13, 14-4 PAE, 2-1
navigating among frames and text boxes Page DN key, 13-6
in Configuration Mode, 4-5 page down key, 13-6
navigating control modes, 3-3 page up key, 13-6
NC FILE button, 14-3 Page UP key, 13-6
NEW button, 13-4 panel PCs, 1-1
NEXT button, 4-5, 4-15, 4-19, 4-31 param folder, 4-36
PARAM MG button, 4-4, 4-36
@] parameter manager, 4-2, 4-4, 4-36

Parameter Manager Display Area, 4-36
parameters, 3-1

auto plot, 4-2, 4-4, 4-40

color, 4-2, 4-4, 4-41

default settings, 4-7

display, 4-2, 4-4, 4-39

feedrate, 4-1, 4-4, 4-21

general, 4-1, 4-4, 4-8

OPEN button, 13-4
' handwheel, 4-1, 4-4, 4-23
OPEN FILE button, 13-6, 14-4 home, 4-1, 4-4. 4-22

opening a part program, 13-4, 14-3 1A A
opening ServoWorks S-100T, 3-1 :\/,,Oé;jjs’ t_41' t_248 4-31
operating status, 5-1 machine error, 4-1

opera;urllg syzstigws machine error compensation, 4-4
patcnes, - . . machine error compesation, 4-19
operation support function switches, 14-6 making changes, 4-5

dry run, 14-6
; safe zone, 4-1
I\/I?_T coldiS_ Iocilz E134-7 safe zones, 4-4, 4-14
optional skip, 14- servo control, 4-1, 4-4, 4-11
optional stop, 14-7 smoothing, 4-1, 4-4
single block, 14-7 smoothing filters, 4-16
operational modes, 3-3 spindle, 4-1, 4-4, 4-24
5 EXIEIng flrpom,llf5-2, 15A:3é 15-4 part code counter, 14-31
perator’s Panel Trame, 4- part counter, 14-31
operator's panel parameters, 4-10 Part Counter frame, 14-29, 14-31

gﬂ g_iﬁéppbgjt?n’ 1144:67 part counter options, 14-31
utton, 14- part diameter, 4-40, 14-26

OFFSET button, 14-17, 14-22, 14-27

Offset Mode, 14-17

Offset Mode Window, 14-18, 14-19

OK button, 4-3, 4-37, 4-38, 8-4, 9-4, 10-3, 13-11, 13-
12, 13-13, 13-14, 14-33, 14-34, 14-35, 15-1, 15-2,
15-3, 15-4

ON button, 16-2

optional skip, 14-6 . . ) )

optional skip code, 14-6 part dimensions, 14-20, 14-21
tional ski b, 14-6 part number, 5-4

optional SKIp SWItCh, 13- Part Outline, 4-46

optional stop code, 14-7
optional stop switch, 14-6, 14-7
options within a frame, 4-6
ORIENT button, 5-11

part program execution

resuming, 14-8
part programming, 11-1, 13-1, 14-1
part programs, 1-2

OV‘*frereige s backing up files, 13-9
rapid, 14-5 creating, editing and manipulating, 13-1

X . deleting files, 13-12
override percentage setting, 5-3 editing, 13-6

override settings, 5-3
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executing, 14-32
manipulating files, 13-9
moving files, 13-11
opening to execute, 14-3
proving, 14-1, 14-9
renaming files, 13-13
renumbering blocks of code, 13-7
saving, 13-8
selecting a file, 13-4
verification, 1-3
part width, 4-40
password, 4-2
Password Prompt Window, 4-2
Password Setting frame, 4-8
password setting parameters, 4-10
password, changing, 4-10
password, default, 4-2, 4-10
PASTE button, 13-6
pasting text in a part program, 13-6
Path button, 4-51, 4-52
path return function, 14-8
PATH RTN button, 14-8
Pause servo loop status, 5-2
PC problems, 2-1, 2-3
PC requirements, 2-1
operating system patches, 2-18
performing a homing operation, 3-8
phone registration, 2-19
physical address extension, 2-1
PICT button, 5-9
pitch error compensation, 4-19
Pitch Error Compensation frame, 4-19
pitch error values, 4-19
PLC Engine, 2-1, 3-1. See LadderWorks PLC Engine
plot
background, 4-46
display, 4-47
foreground, 4-46
interface, 4-46
orientation, 5-11
part outline, 4-46
scale, 5-12
plot and data display comparison for machine lock
and interlock, 14-13
Plot Background, 4-46
PLOT button, 5-8, 5-10, 5-13
plot display, 4-46
Plot Foreground, 4-46
Plot Mode, 5-10
bottom toolbar, 5-11
plot orientation, 4-40
plot parameters, 4-2, 4-4, 4-40
Plot Parameters Display Area, 4-40
PLOT/HOLD button, 5-11, 5-13
plotting, 5-10
changing the orientation, 5-11

clearing a plot, 5-13
holding the plot, 5-13
moving the plot, 5-12
starting and stopping, 4-40
tool trajectory, 5-4
zooming in and out, 5-12
plotting data, 4-11, 4-18, 4-26
POS DATA button, 5-8, 5-9
POS/PICT button, 5-9
POS/PLOT button, 5-8, 5-10
position command data, 16-3
position error, 16-3
position feedback, 16-3
position information, 5-3
position loop gain, 16-4
position types, 4-39
precompiled sequence program, 2-31
preinstalled software, 2-1
pressing the hard function keys, 1-4
PREV button, 4-5, 4-19, 4-31
problems with RTX, 2-1, 2-20
production, 14-1
production run checklist, 14-32
program actual position, 4-40
program command position, 4-40
Program FF/BW frame, 14-33, 14-34
Program frame, 4-8
program measuring, 4-9, 14-26
program parameters, 4-1
program position, 5-4
program verification, 1-3
proving a part program, 14-1, 14-9
using the dry run switch, 14-13
using the interlock switch, 14-10
using the machine lock switch, 14-9

Q

QUIT button, 4-5, 4-7, 4-53, 13-11, 13-12, 13-13, 13-
15
quitting Editor Mode, 13-15

R

radius display, 4-9
Rapid — GO0 pull-down menu, 4-52
RAPID button, 10-1, 10-3
Rapid Mode, 3-3

description, 6-1, 10-1

using, 10-1
Rapid Mode Window, 10-2
rapid override, 14-5
Rapid Override (%) frame, 10-2
Rapid Override (%) slider, 14-6
rapid override percentage, 10-2
rapid positioning, 10-1
rapid positioning feedrate override, 5-3
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Rapid Positioning frame, 4-16
rapid positioning override, 4-10
rapid traverse, 10-1
rapid traverse feedrate, 10-2, 14-6
real position, 5-4
RealTime DLL, 2-1
REC button, 4-11, 4-18, 4-26
recording data, 4-11, 4-18, 4-26
red LED, 4-28, 4-30, 5-6, 5-7
registration
Ardence RTX, 2-19
procedure, 2-1
registry, 3-1
registry files, 4-7, 4-36, 14-30, 14-32
copying, moving, removing, renaming, creating or
restoring, 4-36, 4-37
creating, 4-37
relative position, 5-4
removing a registry file, 4-36, 4-37
Rename Prompt Window in Editor Mode, 13-14
renaming a registry file, 4-36, 4-37
renaming part program files, 13-13
renumbering blocks of code, 13-7
required updates, 2-18
requirements
Internet access, 2-19
RESET button, 14-34, 16-1, 16-2
resetting, 16-1
resetting the Cycle Time, 14-33
resetting the Emergency Stop Button, 6-2
restarting ServoWorks S-100T, 3-1
restoring a registry file, 4-36, 4-37
resuming part program execution, 14-8
retraction after thread cutting, 4-10
REW/FF button, 14-33
REWIND button, 14-33
rewinding a part program, 14-33
RGB settings, 4-51
RIGHT button, 4-5, 4-30, 5-13, 14-19
Right Toolbar, 3-2
RNM FILE button, 13-13
RP, 5-3
RPO, 4-10
RPO - button, 10-2, 10-3, 14-6, 14-13
RPO + button, 10-2, 10-3, 14-6, 14-13
RTX. See Ardence RTX
RtxServer Window, 3-3
Run, 5-2
run time, 5-4
running production, 14-1, 14-32

S

S. BLOCK button, 14-7
S-100T. See ServoWorks S-100T
Safe Zone 1 frame, 4-14

SAFE ZONE button, 4-4, 4-14
safe zone parameters, 4-1, 4-4, 4-14
Safe Zone Parameters Display Area #1, 4-14
Safe Zone Parameters Display Area #2, 4-15
sample default_ISR.dat file, 16-4
SAVE AS button, 13-8
SAVE button, 13-8
SAVE FILE button, 13-9
saving a part program, 13-8
saving parameter settings, 4-36
saving part program files, 13-9
saving your changes
in Configuration Mode, 4-7
in Coordinates/Counter Mode, 14-30
in Offset Mode, 14-20
to parameters, 4-7
saving your color settings, 4-52
scaling a plot to fit, 5-12
SCREEN button, 5-4, 5-5, 5-7, 5-9, 5-10, 5-11
screen elements, 4-42
Screen Mode, 5-3, 5-7, 5-10
bottom toolbar, 5-7
options, 5-8, 5-9
Screen Mode options for display, 5-9
SELECT button, 4-36, 4-37, 4-38, 13-5, 13-6, 13-9,
13-10, 13-11, 13-12, 13-13, 13-14, 14-4
selecting a drive, 4-36, 13-5, 13-8, 13-10, 13-11, 13-
12,13-13, 14-4
selecting a file
to copy, move, remove, rename, create or restore,
4-36
to edit, 13-4
selecting a folder, 4-37, 13-5, 13-9, 13-10, 13-11, 13-
12,13-14, 14-4
selecting and changing the input for the work point
parameters, 14-30
selecting color parameters, 4-50
selecting from among options in a frame, 4-6
selecting toolbar buttons, 1-4, 1-5, 1-6
SEQ NO button, 13-7
Sequence Number function, 13-7
sequence numbers, 4-40
sequence program, 2-31, 2-35
service packs, 2-18
servo control parameters, 4-1, 4-4, 4-11
Servo Control Parameters Display Area #1, 4-11, 4-
12
Servo Control Parameters Display Area #2, 4-13
servo drives
turning on and off, 3-7
Servo Drives On/Off Status Indicators, 5-1, 5-2
servo interface module, 4-28
servo lag, 1-2, 5-4
Servo Loop Status Indicator, 5-1, 5-2
ServoWorks RealTime DLL, 2-1
ServoWorks S-100T
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description, 1-1
desktop icon, 3-1
exiting, 15-1
operational modes, 1-2
ServoWorks S-100T CD-ROM, 2-1
ServoWorks S-100T Engine, 2-1, 3-1
description, 3-1
ServoWorks S-100T G-Code Parser, 2-1, 3-1
description, 3-1
ServoWorks S-100T Part Programming Manual, 11-
1,11-2,13-1,13-3
ServoWorks S-100T, Simulation Edition, 1-1, 1-2
SET POS button, 5-4
SET TIMER button, 5-5
SET ZERO button, 5-4
setting a set of parameters back to the default
settings, 4-7
setting feed override, 14-5
Setting list box, 4-50, 4-51
setting program parameters, 4-1
setting rapid override, 14-5
setting system parameters, 4-1, 4-2
setting the external zero offset and workpiece zero
point offsets, 14-27
setting the home position, 3-8
setting the operation support function switches, 14-6
setting the part counter options, 14-31
setting the relative positions, 5-4
setting the timer, 5-5
setting the workpiece coordinates back to the default
settings, 14-30
setting tool geometry offsets, 14-22
setting tool offsets, 14-14
setting up M codes, 4-31
severe error
HAL not supported by RTX, 2-3
shift keys, 1-4, 1-5, 1-6
shortcut keys for starting ServoWorks S-100T, 3-1
shortcuts, 1-5, 1-6
Shut Down frame, 4-8
shut down parameters, 4-10
simulated movement, 6-2
simulation mode, 14-9
simulation version of ServoWorks S-100T, 1-2
simultaneous interpolation (with a spindle), 1-1
single block, 14-6
operational mode, 14-7
switch, 14-7
skim cut, 14-23
Smooth Filter frame, 4-26, 4-27
smoothing
HandWheel Mode, 12-5
SMOOTHING button, 4-4, 4-16
smoothing filter parameters, 4-16
Smoothing Filter Parameters Display Area #1, 4-16
Smoothing Filter Parameters Display Area #2, 4-17

Smoothing Filter Parameters Display Area #3, 4-17
Smoothing Filter Parameters Display Area #4, 4-17
Smoothing Filter Parameters Display Area #5, 4-18
Smoothing Filter Parameters Display Area #5 with
Plot, 4-18
smoothing parameters, 4-1, 4-4
smoothing time, 4-16
smoothing type, 4-16
soft function keys, 1-3
software development, 1-3
software installation, 2-20
software limits, 5-3
SPC-120 panel PC, 1-1, 2-1
Special Program Path frame, 4-41, 4-51
specifying counter options, 14-31
specifying information to display in the Main Display
Area, 5-3
SPEED - button, 7-2, 14-22
SPEED + button, 7-2, 14-22
Speed Check frame, 4-24
spindle
open or closed loop, 1-1
simultaneous interpolation with, 1-1
starting and stopping, 7-1
SPINDLE button, 4-4, 4-24, 7-1, 14-22
Spindle Direction frame, 7-2
Spindle Drive Type frame, 4-24
Spindle Gear frames, 4-25
Spindle Mode, 3-3
description, 6-1
using, 7-1, 14-22
Spindle Mode Window, 7-1
Spindle Override (%) frame, 7-2
spindle override percentage, 7-2
spindle parameters, 4-1, 4-4, 4-24
Spindle Parameters Display Area #1, 4-24
Spindle Parameters Display Area #2, 4-25
Spindle Parameters Display Area #3, 4-26
Spindle Parameters Display Area #6 with a Plot, 4-27
Spindle Speed frame, 7-2
spindle speed override, 4-10, 5-3
Spindle Status Indicator, 5-1, 5-2, 7-2
SPN DIR button, 14-22
SPN ON button, 14-23, 14-25
SS, 5-3
SSO, 4-10
SSO - button, 7-2
SSO + button, 7-2
SSP-140 panel PC, 1-1, 2-1
pressing multiple buttons, 1-4
user interface, 1-3
Standard PC, 2-6, 2-13
START button, 7-2, 11-4, 14-7, 14-14, 14-32, 14-33
starting a part program, 13-4
starting and stopping the spindle, 7-1
starting ServoWorks S-100T, 3-1
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starting the timer, 5-5

statistics, 5-4

Statistics frame, 5-4, 5-5

Status Indicator Area, 3-2, 5-1

STEP NO button, 14-34

STOP button, 6-2, 7-2, 11-4, 14-8, 14-14, 14-22, 14-
33

Stop servo loop status, 5-2

stroke limits, 4-14

sub buttons
background, 4-44

sub modes, 3-4
exiting from, 15-3, 15-4

suspending part program execution, 14-8

SVO CNTL button, 4-4, 4-11

SWITCH button, 4-5, 14-20, 14-25, 14-29, 14-31

switches, 5-5

Switches frame, 5-5

switching axes, 4-5

switching between open and closed loop spindle, 4-
24

system errors, 2-1, 2-3

system parameters, 4-1, 4-2
making changes, 4-5

system registry, 3-1

T

tailstock barrier diagram, 4-15

Tailstock Barrier frame, 4-15

TASK button, 4-37, 4-38

testing a part program. See proving a part program

text boxes, 4-6

theoretical tool position, 14-14

thread cutting parameters, 4-10

Thread Cutting Retreat frame, 4-8

time, 5-4

timer, 5-4, 5-5

TOGGLE button, 4-30

toggling between the X and Z axes, 4-5

tool geometry offset, 14-15, 14-16

tool location code diagram, 14-21

tool location codes, 14-16

Tool Measurer frame, 4-9

tool measurer parameters, 4-10

tool measurer sensors, 14-26

tool movement comparison for machine lock and
interlock, 14-12

tool numbers, 14-21

tool offset number, 14-21

tool offsets, 14-14
accessing, 14-17
automatically setting using tool measuring

sensors, 14-26

automatically setting using touch offs, 14-21
calculating tool wear, 14-26, 14-27

diagram, 14-15
geometry offsets, 14-15, 14-16
manually setting, 14-19
part dimensions and gauge template thickness, 14-
20
three ways to set, 14-17
wear offsets, 14-16
tool trajectories, 5-4
tool wear offsets, 14-16, 14-17, 14-26, 14-27
toolbar buttons, 1-3, 1-4, 1-5, 1-6
toolbars, 1-3
total tool offset, 14-15
touch panel, 1-1
touch screen, 1-4
touching off, 14-24, 14-25
training people to use ServoWorks S-100T, 1-2
triggering the home switch, 5-5
troubleshooting, 16-1
trying out a part program. See proving a part program
tuning, 4-11, 4-18, 4-26
turning on and off servo drives, 3-7
Turning Speed, 7-2
TYPE IN button, 11-3

U

understanding the general status of the lathe, 5-1

unit of measurement, 4-8, 4-9

UP button, 4-5, 4-30, 4-36, 4-37, 5-13, 11-3, 13-5,
13-6, 13-9, 13-10, 13-11, 13-12, 13-13, 13-14, 14-
4, 14-19, 14-30

UP/CHG button, 13-4, 13-8

updates for operating systems, 2-18

using a keyboard, 1-4

using a mouse, 1-4

using HandWheel Mode, 12-1

using Jog Continuous Mode, 8-1

using Jog Incremental Mode, 9-1

using MDI Mode, 11-1

using Rapid Mode, 10-1

using Screen Mode to select what to display in the
Main Display Area, 5-7

using Spindle Mode, 7-1

using the editor and keypad, 13-6

using the Find Tool, 13-7

using the hard function keys, 1-4

using the interlock switch
in Auto Mode, 14-10
in manual mode, 6-3

using the machine lock switch
in Auto Mode, 14-9
in manual mode, 6-2

\Y

verifying a part program. See proving a part program
VersioBus adapter board, 4-28

X1
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VersioBus adapter board local 1/O, 5-6 X
VersioBus I/0 module 1/0, 5-7
. ; ’ X BWD button, 8-3, 9-3, 10-3
V_ers[oBus servo interface module 1/O, 5-6 X FWD button, 6-3, 8-3, 9-3, 10-3
viewing a plot, 5-10 e
viewing 1/0 signals, 4-28 X+ direction, 4-9
! X1/ X10/ X100, 12-4, 14-23

w Z

Z axis origin relative to the machine origin, 4-40
Z BWD button, 8-3, 9-3, 9-4, 10-3

Z FWD button, 8-3, 9-3, 9-4, 10-3

ZOOM —, 5-12

ZOOM +, 5-12

zoom factor, 4-40, 5-11

zooming in and out of a plot, 5-12

wear offset, 14-16

Welcome Window, 3-1

whole words, 13-8

window elements. See screen elements

Workpiece Coordinate System frame, 14-29, 14-31
workpiece coordinate systems, 14-27

workpiece coordinates, 14-28

workpiece zero point offsets, 14-27, 14-28

WP C/C button, 14-28, 14-31, 14-32
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