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READ THIS MANUAL BEFORE USING THIS PRODUCT.
FAILURE TO FOLLOW THE INSTRUCTIONS AND SAFETY
PRECAUTIONS IN THIS MANUAL CAN RESULT
IN SERIOUS INJURY OR DEATH.

All operators and service personnel must read this manual before operating
CENTROID CNC control equipment and all connected machine tools.

Keep this manual in a safe location for future reference.

Throughout this manual and on associated products where applicable, in accordance with ANSI Z535, the following
symbols and words are used as defined below:

“DANGER” with or without a red background =

A DANGER Hazard WILL cause death or serious injury if ignored. A DANGER
“WARNING” with or without an orange background =

A WARNING Hazard COULD cause death or serious injury if ignored. A WARNING

“CAUTION” with or without a yellow background =

A CAUTION Hazard MAY cause minor to moderate injury if ignored. A CAUTION

“NOTICE” with or without a blue background =

NOTICE Indicates an action to prevent damage to the product or other NOTICE

materials used with the product.

Information provided by CENTROID relating to wiring, installation, and operation of CNC components is intended only
as a guide, and in all cases a qualified technician and all applicable local codes and laws must be consulted.
CENTROID makes no claims about the completeness or accuracy of the information provided, as it may apply to an
infinite number of field conditions.

As CNC control products from CENTROID can be installed on a wide variety of machine tools NOT sold or supported
by CENTROID, you MUST consult and follow all safety instructions provided by your machine tool
manufacturer regarding the safe operation of your machine and unique application.

CENTROID CNC controls provide facilities for a required Emergency Stop circuit, which can be used to completely
disable your machine tool in the event of an emergency or unsafe condition. Proper installation of your CNC control
MUST include the necessary wiring to disable ALL machine tool movement when the Emergency Stop button
is pressed. This includes the machine, servo motors, tool changers, coolant pumps, and any other moving parts. DO
NOT disable or alter any safety feature of your machine or CNC control.

Never alter or remove any safety sign or symbol from your machine or CNC control components. If signs
become damaged or worn, or if additional signs are needed to emphasize a particular safety issue, contact your
dealer or CENTROID.



CNC Control Operating Specifications

Minimum

Maximum

Operating Temperature

40°F (5°C)

104 °F (40°C)

Ambient Humidity

30% relative, non-condensing

90% relative, non-condensing

Altitude

O Ft (Sea Level)

6000 Ft (1830 m)

Input Voltage
(110, 220, 440 VAC,
System Dependent)

—10% of Specified System Input Voltage

+10% of Specified System Input Voltage

Note: Your machine may have operating conditions different than those shown above. Always consult your machine

manual and documentation.

Safety signs and labels found on your machine tool and on CNC system components typically follow the following

examples:

Warning Symbol

Word Message

Hazard Severity Level &

Action Symbol

A CAUTION

High Voltage
Electrocution Hazard.

OCCur.

before servicing.

Death by electric shock can

Tum off and lock out system power

the potential hazard and

The warning symbol identifies

reinforces the word message.

of “DANGER”",

or “NOTICE’. Word
message includes 3
parts: hazard,

prevent injury.

The severity level is one

“WARNING”, “CAUTION?”,

consequence if warning
is ignored, and action to

Indicates actions to prevent
injury. Blue circles indicate
mandatary actions to avoid
harm. Red circles with
diagonal slashes indicate
prohibited actions to avoid

harm.

CNC Machine Tool Safety

« All machine tools contain hazards from rotating parts; movement of belts, pulleys, gears, and chains;
high-voltage electricity; compressed air; noise; and airborne dust, chips, swarf, coolant, and lubricants. Basic
safety precautions must be followed to reduce the risk of personal injury and property damage.

* Your local safety codes and regulations must be consulted before installation and operation of your machine and
CENTROID CNC control. Should a safety concern arise, always contact your dealer or service technician

immediately.

+ Access to all dangerous areas of the machine must be restricted while the machine is in use. Ensure that all
safety guards and doors are properly in place during use. Automatically-controlled machine tools may start,
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stop, or move suddenly at any time. Do not enter the machining area when the machine is in motion;
death or severe injury may resuit.

Personal protective equipment, particularly ANSI-approved impact safety glasses and OSHA-approved hearing
protection must be used. Proper handling, storage, use, and disposal of materials in accordance with
manufacturer’s instructions and Material Safety Data Sheets (MSDS, or your local equivalent) must be followed.

DO NOT operate your machine or CNC control in explosive atmospheres or in environmental conditions outside
of the manufacturer’s specified ranges. Electrical power must meet the specifications provided by your machine
and CNC control manufacturer.

DO NOT operate your machine or CNC control if any safety systems are damaged or missing. Excessively
scratched or damaged windows and guards must be replaced.

ONLY authorized personnel should be allowed to operate the machine and CNC control. Improper operation can
cause injury, death, machine or control damage, and may void applicable warranties.

All electrical enclosures and panels MUST be closed and secured at all times, except during installation and
service. Only qualified electricians and service personnel should have access to these locations. Hazards
arising from high-voltage electricity and heat exist in the control cabinet, and may exist even after the main
disconnect is turned OFF.

Improperly-clamped or fixtured parts; improperly-secured tooling; and broken parts, fixtures, and tooling
resulting from machining operations at unsafe feed rates and speeds may result in projectiles being ejected from
your machine, even through safety systems such as guards and doors. Always follow safe and reasonable
machining practices, and follow all safety precautions provided by your tooling and machine manufacturer.

Ultimate responsibility for safe operation and maintenance of your machine and CNC control rests with shop
owners and machine operators. Before performing any work or maintenance, all individuals should be
thoroughly acquainted with the safe operation of BOTH the machine tool AND CNC control.

Shop owners and operators are responsible for ensuring that shop and machine safety systems such as
Emergency Stop and fire suppression systems are present and functioning properly, as required by local codes
and regulations.

CNC Control Warning Labels

High Voltage Electrocution
Hazard.

Death by electric shock can occur.
Turn off and lock out system power before
servicing.

High Voltage Electrocution
Hazard.

Death by electric shock can occur.
Turn off and lock out system power before

m servicing.
RS
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1 Introduction

The T-Series display screen is separated into five areas:

DRO Display
WCS #1 (G54)  Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

X % +O . OOOO I:zgrate: IE)—O—O_/O 0.0 ipm Status Window

S | |
Spindle: 0 A
|

Z +OOOOO % Time: 0:00:00

9033 Reset Initiated, Press Reset to Clear

4032 Reset Cleared

9033 Reset Initiated, Press Reset to Clear

4032 Reset Cleared .

9033 Reset Initiated, Press Reset to Clear Message WIndOW

4032 Reset Cleared

Press CYCLE START to start job

Distance to Go
X3 +0.0000

z +0.0000

User Window

GO0

. . Tool Shut . .
Setup Load Edit Utility Graph Wear Down Function Key Op“ons

F1 F2 F6 F7 F8 F9 F10

1.1 DRO Display

The DRO display contains the digital readout for the current position of the tool. The display is configurable for number
of axes and desired display units of measure (see Chapter 11). Use the ALT-D “Hot Key” combination to change the
display between machine position and the current WCS position.

The bars under each axis are the load meters and represent the amount of power being supplied to the drive for that
axis. The display of axis load meters is configured by machine Parameter 143.

The symbol next to the X-axis DRO indicates Diameter or Radius mode. The mode is configured by machine
Parameter 55. If the X-axis DRO is in Diameter mode, it will look like this:




If the X axis DRO is in Radius mode, it will look like this:

1.2 Distance-to-Go DRO

The distance to go DRO is located below the main DRO. This display shows the distance to go to complete the current
movement. The display of distance to go is controlled by Parameter 143. It can be turned on by using Ctrl+D, see
“Hot Keys” for more details.

1.3 Status Window

The first line in the status window contains the name of the currently-loaded job file (see Chapter 3). Below the job
name are the Tool Number and Tool Offset, Program Number, Feed Rate Override, Spindle Speed, and Feed Hold
indicators. The Feed Rate Override indicator displays the current override percentage set on the Jog Panel. If your
machine is equipped with a variable frequency spindle drive (inverter), the Spindle indicator will display the current
spindle speed. The Feed Hold indicator displays the current status of the FEED HOLD button located on the Jog
Panel. If FEED HOLD is on, then the Feed Hold indicator will indicate ‘On’ and can only be turned off by pressing
CYCLE START.

The Part Count and Elapsed Time indicators are not always displayed. Pressing CYCLE START while a job is running
will cause the indicators to appear. The Part Count indicator displays the number of times the current part has been
run and upon the completion of each run, it can increment/decrement by one. If a job is canceled prematurely, the Part
Count will not be incremented. The Part # counter shows how many parts have been run, with an up/down arrow
displayed to indicate the counting direction. See the run menu for more information on the Part Count and Part#
setting.

The Elapsed Time indicator displays the amount of time passed since CYCLE START was pressed. The indicator will
help you to determine how long it takes to cut a particular part. The timer will not stop until the job is finished or
canceled for any reason. It will continue to count for optional stops and tool changes.

1.4 Message Window

The message window is divided into a message section and a prompt section. The prompt section of the window is
the lowest text line in the window and will display prompts to the user. For example, the prompt ‘Press CYCLE START
to start job’ is displayed on the prompt line after power-up. The message section is the top text lines of the message
window. This section will display warnings, errors, or status messages. The newest messages always appear on the
lowest of the lines. Old messages are shifted up until they disappear off the top of the message window. When old
messages scroll out of view, a scroll bar will appear on the right side of the window. When the scroll bar is visible, you
may use the up and down arrow keys to view older messages. See Chapter 12 for a description of the CNC software
error and status messages.
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1.5 Options Window

Options are selected by pressing the function key indicated in the box. For example, on the main screen, pressing the
F5 — CAM key selects the CAM option.

1.6 User Window

The information contained in this window is dependent upon the operation that the user is performing on the control. If
no action is being taken, then the window is empty.

For instance, when the CYCLE START button is pressed and a job is processed correctly, up to 11 lines of G-codes
will be displayed in this window for the user to observe during the Run of the part. All of the part zeros, the tool library
setup, and the Digitizing/Probing information are entered by the user into this window.

1.7 Conventions

» There are ten function keys used by the control. They are represented by the F1, F2, ..., F10 keys. Keystrokes
other than the function keys are represented by the capitalized name of the key in bold font. For example, the A
key is written as A and the “Enter” key is written as ENTER. The “Escape” key is written as ESC. Key
combinations such as ALT+D mean that you should press and hold ALT then press D.

 Data entry menus on the T-series Control usually use the F10 — Save key to save changes and the ESC key to
discard changes.

* Any menu in the T-series Control can be exited by pressing the ESC key. This will take you back to the previous
menu, pressing the ESC key enough times will eventually take you back to the main screen. This also usually
discards any changes you have made in that menu.

» The Centerline of the part (and Spindle) is usually considered to be X=0.

» The orientation of the axes are as follows: X+ always points away from the Centerline and Z+ always points to
the right and away from the Spindle. Although the T-series Control is able to display the X+ direction as either
oriented up or down (set in Machine Parameter 1), most of the illustrations in this manual will show X+ as
pointing upward, as if the tool turret is mounted behind the centerline of the spindle.

Tool turret mounted

behind centerline
X+

I.a

I — Centerline (X = 0)

#\
—EF3

t/ +7
Spindle

Chuck +X Tool turret mounted
in front of centerline
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+ Tools move in X and Z directions. The work piece remains in a stationary location relative to X and Z.

CW stands for clockwise and CCW stands for counter-clockwise.

The work piece physically spins in the Spindle Chuck, the CW and CCW directions refer to the chuck spinning in
those directions when viewed in the Z+ direction (through the spindle towards the tailstock).

ID means Inner Diameter and OD means Outer Diameter.

1.8 Machine Home

When the T-series control is first started, the Main Screen will appear as below:

WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc
e Tool: T----
X & Feedrate: 100% 0.0 ipm
- - [ —
Spindle: 0 A
Z

9033 Reset Initiated, Press Reset to Clear
335 Emergency stop released
9033 Reset Initiated, Press Reset to Clear

--- Warning: Machine Home Position Not Set ---

1) Jog all axes to Machine Home Position

2) Press CYCLE START to set the home position ‘m

MPU12 SYSTEM ID
30E283E03369-0501203201
CNC12 Lathe v5.00
ACORN LATHE PRO

Setup | Load Edit | Utility 52;:1

F1 F2 F6 F7 F10

Before you can run any jobs, you must set the machine home position. If your machine has home/limit switches,
reference marks, or safe hard stops, the control can automatically home itself. If your machine has reference marks,
jog the machine until the reference marks are lined up (see below) before you press CYCLE START to begin the
automatic homing sequence. The control will execute the G-codes in a file called cncm.hom in the ¢:\cncm directory.
By default, this file contains commands to home X to its plus limit and home Z to its plus limit.

12



Typical Reference Marks

If your machine does not have home/limit switches or safe hard stops, the following message will appear instead.

--- Warning: Machine Home Position Not Set ---

1) Jog all axes to Machine Home Position

2) Press CYCLE START to set the home position ‘m

In this case, you must move the machine to its home position yourself, using either the jog keys or the handwheels.
Once all axes are at their home positions, press CYCLE START to set the machine home.

13



1.9 Lathe M- and G-codes

MO0 — Stop For Operator

MO01 — Optional Stop for Operator

MO02 — Restart Program

MO03 — Spindle On Clockwise

MO04 — Spindle On Counter-clockwise

MO05 — Spindle Stop

MO07 — Mist Coolant On

M08 — Flood Coolant On

M09 — Coolant Off

M10 — Clamp On

M11 — Clamp Off

M26 — Set Axis Home

M29 — Set Tap Mode for G84

M30 — Restart Program

M50 — C-axis Disable

M51 — C-axis Enable

M91 — Move to Minus Home

M92 — Move to Plus Home

M93 — Release/Restore Motor Power

M94/M95 — Output On/Off

M98 — Call Subprogram

M99 — Return from Macro or Subprogram

M100 — Wait for PLC bit (Open, Off, Reset)

M101 — Wait for PLC bit (Closed, On, Set)

M102 — Restart Program

M103 — Programmed Action Timer

M104 — Cancel Programmed Action Timer

M105 — Move Minus to Switch

M106 — Move Plus to Switch

M107 — Output BCD Tool Number

M108 — Enable Override Controls

M109 — Disable Override Controls

M115, M116, M125, M126 — Protected Move Probing
M120 — Open data file (overwrite existing file)
M121 — Open data file (append to existing file)
M122 — Record position(s) in data file

M123 — Record value and/or comment in data file
M124 — Record machine position(s) in data file
M127 — Record Date and Time in a data file

M128 — Move Axis by Encoder Counts

M129 — Record Current Job file path to data file
M130 — Run system command

M150 — Set Spindle Position to 0 on Next Index Pulse
M151 — Unwind Rotary Axis

M200/M201 — Stop for Operator, Prompt for Action
M221 — Display Formatted String Non-Modal
M222 — Prompt for Operator Keycode Input

M223 — Write Formatted String to File

M224 — Prompt for Operator Input Using Formatted String
M225 — Display Formatted String for A Period of Time
M290 — Digitize Profile

M300 — Fast Synchronous I/0O update
M1000—-M1015 — Graphing Color for Feedrate movement

GO0 — Rapid to Position

GO1 — Linear Move

G02 — CW Arc Move

GO03 — CCW Arc Move

G04 — Dwell

G10 — Set Parameter

G20 — Inch Units

G21 — Metric Units

G22 — Work Envelope On

G23 — Work Envelope Off

G28 — Return to Reference Point

G29 — Return from Reference Point

G30 — Return to Secondary Reference Point
G32 — Constant Lead Thread Cutting

G40 — Cancel Cutter Compensation

G41 — Cutter Compensation Left/Right

G42 — Cutter Compensation Left/Right

G50 — Coordinate System Setting OR Maximum Spindle
Speed for CSS mode

G52 — Offset Local Coordinate System Origin
G53 — Rapid Positioning in Machine Coordinates
G54-G59 — Select Work Coordinate System
G65 — Call Macro

G70 — Profile Finishing Cycle (after Profile Stock Removal)
G71 — Profile Stock Removal in Turning

G72 — Profile Stock Removal in Facing

G73 — Profile Path Repeat

G74 — End Face Peck Cutting Cycle

G75 — Outside/Inside Diameter Peck Cutting Cycle
G76 — Multi-Pass Threading Cycle

G80 — Canned Cycle Cancel

G83 — Deep Hole Drilling (Canned Cycle)
G84 — Tapping (Canned Cycle)

G85 — Boring (Canned Cycle)

G90 — Outside/Inside Diameter Cutting Cycle
G92 — One-pass Thread Cutting Cycle

G94 — End Face Turning

G96 — Constant Surface Speed (CSS mode)
G97 — Cancel Constant Surface Speed

G98 — Feed-per-Minute

G99 — Feed-per-Revolution
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1.10 How to Unlock Software Features or Unlock Your Control

The following are necessary to unlock software features:

1. Go to the Main screen of the Control software.
2. Press the F7 — Utility key and then the F8 — Import License key.
3. Select your license file from the file browser that appears.

4. Repeat Steps 1-3 for each new unlock.

1.11 Centroid API

CNC12 gives the user the ability to create a custom interface that can be applied in many different ways. Using the
CNC12 c# programming language API, users may write their own software programs that communicate with CNC12
to perform desired tasks, including moving the machine, setting parameters, etc. For more information, see the
CentroidAPIDocumentation folder in the root of the CNC12 installation directory.

Note: When using CNC12 with multiple displays, the software will default to the display located farthest to the right. To
override this, right-click on the shortcut to CNC12 and click “Properties”. Under the “Target” field, add the following
text: “—displayx”, where “x” is the identification number of the desired display. An error message may appear upon
starting the program, but the desired display will be used.
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2 Operator Panel

The Operator Panel is a sealed membrane keyboard that enables you to control various machine operations and
functions. The panel contains momentary membrane switches, which are used in combination with LED indicators to
indicate the status of the machine functions.

WEEEFEDD SEer=EIEED

<E° o= E%

-rrm
@mmm

REEE-FIEG BE——0E B

FEEERATE
- /

Fig 1 - T-Series Jog Panel

16



2.1 Axis Jog Buttons
X+ X-Z+ Z-

The yellow X and Z keys are momentary switches for jogging the two axes of the machine. There are two buttons for
each axis (+/-). Only one axis can be jogged at a time.

Note: The jog buttons will not operate if the T-series CNC software is not running or if a job (a CNC program) is
running.

2.2 Slow/Fast

The Slow/Fast key is located in the center of the Axis Motion Controls section and is labeled with

[ the turtle and rabbit icon shown to the left. The turtle represents slow jogging mode. When SLOW
—_— jog is selected (LED on) and a jog button is pressed, the axis moves at the slow jog rate. If FAST jog
<L== is selected, the axis will move at the fast jog rate. See Chapter 11 for information on setting the fast

and slow jog rates for each axis.

2.3 Inc/Cont

INC/CONT selects between incremental and continuous jogging. Pressing the key will toggle between these two
modes. The LED is lit when INC is selected. If CONT jog is selected and an axis jog button is pressed, the axis will
move continuously until the button is released.

» Rear mount, horizontal configuration shown. The control and jog overlay can be configured for a horizontal, or
vertical machine configuration with front-, rear-, left-, or right-mount tooling. See Chapter 11, Parameter 1 for
further information on configuring your machine and tooling orientation.

24 x1,x10,x100

Press any one of these keys to set the jog increment amount. The amount you select is the distance that the control
will move along an axis if you make an incremental jog (x1=0.0001", x10=0.0010", and x100=0.0100"). You may select
only one jog increment at a time, and the current jog increment is indicated by the key that has a lit LED. The jog
increment you select is for all axes; you cannot set separate jog increments for each axis. The jog increment also
selects the distance that the control will move along an axis for each click of the MPG handwheel.

25 MPG

- The MPG is housed in a separate hand-held unit. Press the MPG key to set the control jog to
e respond to the MPG hand wheel (if equipped). When selected, the LED will be on. Select the Jog
@ Increment and desired axis, and slowly turn the wheel. When the LED is not lit, the MPG is disabled
and the jog panel is on.

NOTICE Pressing CYCLE START will cause the M-series Control to start moving the axes immediately
without further warning. Be certain that you are ready to start the program when you press this
button. Pressing the FEED HOLD or CYCLE CANCEL buttons will stop any movement if CYCLE
START is pressed accidentally.
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2.6 Single Block

The SINGLE BLOCK key selects between auto and single block mode. When the SINGLE BLOCK LED is on, the
single block mode has been enabled. Single Block mode allows you to run a program line by line by pressing CYCLE
START after each block. While in block mode, you can select auto mode at any time. While in auto mode with a
program running, you cannot select single block mode. Auto mode runs the loaded program after CYCLE START is
pressed. Auto mode is the default (LED off).

2.7 Cycle Start

When the CYCLE START button is pressed, the T-series Control will immediately begin processing
> the current program at the beginning and will prompt you to press the CYCLE START button again to
A“v begin execution of the program. After an M0, M1, M2, or tool change is encountered in the program,
‘ the message “Press CYCLE START to continue”will be displayed on the screen, and the T-series
Control will wait until you press the CYCLE START button before continuing program execution.

& WARNING Pressing CYCLE START will cause the T-series Control to start moving the axes immediately
without further warning. Be certain that you are ready to start the program when you press this
button. Pressing the FEED HOLD, E-STOP, or CYCLE CANCEL buttons will stop any movement if
CYCLE START is pressed accidentally.

2.8 Feed Rate Override

This knob controls the percentage of the programmed Feed Rate that you can use during feed rate cutting moves (i.e.
lines, arcs, canned cycles, etc.). This percentage can be from 0% to 200%.

A CAUTION  The Feed Rate Override knob will not work during tapping cycles (G84) and threading moves (G32).

2.9 Feed Hold

Feed Hold decelerates the motion of the current movement to a stop, pausing the job that is currently running.
Pressing CYCLE START will continue the movement from the stopped location.

A CAUTION Feed Hold is temporarily disabled during tapping cycles (G84) threading moves (G32), and
automatic tool changes (M6).

2.10 Tool Check

Pressing TOOL CHECK while a job (a CNC program) is not running will move the table to its tool change (G28)

position. Pressing TOOL CHECK while a job is running will stop normal program movement, clear all M-functions, and

automatically display the Resume Job Menu. From the Resume job menu, you will be able to change tool settings.

Note: When a job is running, pressing TOOL CHECK once stops the job and allows you to manually jog the tool clear.
Pressing TOOL CHECK a second time will cause the tool to move to its tool change (G28) position.
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2.11 Cycle Cancel

Press CYCLE CANCEL to abort the currently-running program. The control will stop movement
I—PI immediately, clear all M-functions, and return to the Main Screen. It is recommended that you press
., FEED HOLD first before CYCLE CANCEL. If you press CYCLE CANCEL, program execution will
L_' stop; if you wish to restart the program you must rerun the entire program or use the search function.
See search function operation in Chapter 3 or Chapter 6.

2.12 Emergency Stop

EMERGENCY STOP releases the power to all of the axes and cancels the current job immediately upon being
pressed. EMERGENCY STOP also resets certain faults if the fault condition has been fixed or cleared.

2.13 Spindle CW/CCW

The SPINDLE CLOCKWISE/COUNTERCLOCKWISE keys determine the direction that the spindle
will turn if it is started manually. If the spindle is started automatically, the direction keys are ignored
and the spindle runs according to the program. The default direction is CW.

i)

2.14 Spindle Speed +

For Auto Spindle mode, pressing this key will increase the spindle speed by 10% of the commanded
speed (and is limited by the maximum speed or 200% of commanded speed, whichever is less). For
Manual Spindle mode, pressing this key will increase the spindle speed by 5% of the maximum
spindle speed (up to the maximum speed). This key’s LED turns on if the spindle speed is set above
the 100% point.

B

2.15 Spindle Speed 100%

2.16 Spindle Speed -

Pressing this key will set the spindle speed at the 100% point. This is defined as the commanded
speed in Auto Spindle mode or 1/2 the maximum spindle speed in Manual Spindle mode. This key’s
LED will turn on when the spindle is at the 100% point.

ﬁ

For Auto Spindle mode, pressing this key will decrease the spindle speed by 10% of the commanded
speed (limited to 10% of the commanded speed). For Manual Spindle mode, the spindle speed is
decreased by 5% of the maximum spindle speed (down to 5% of the maximum spindle speed). The
LED turns on if the spindle speed is set below the 100% point.

(]
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2.17 Spindle Auto/Man

This key selects whether the spindle will operate under program control (automatic) or operator control (manual).
When the LED is lit, the spindle is under automatic control. When the LED is off, the spindle is under manual control.
Pressing the SPINDLE (AUTO/MAN) key will toggle the spindle between Automatic and Manual modes. The default is
AUTO mode.

2.18 Spin Start

rotating. Press the SPIN START key when automatic mode is selected to restart the spindle if it has

[ ﬂ I Press the SPIN START key when manual spindle mode is selected to cause the spindle to start
been paused with the SPIN STOP key.

2.19 Spin Stop

SPIN STOP key when automatic spindle mode is selected to pause spindle rotation. The spindle can

Press the SPIN STOP key when manual spindle mode is selected to stop the spindle. Press the
be restarted with the SPIN START key.

NOTICE The SPIN STOP key should only be pressed during FEED HOLD or when a program is NOT running.

2.20 Coolant Auto/Manual

This key will toggle between automatic and manual control of coolant. In automatic mode, M7 (Mist)
and M8 (Flood) can be used in G-code programs to select the coolant type to be enabled. In manual
mode, flood coolant and mist coolant are controlled by separate keys.

Note: When switching from automatic to manual mode, both flood and mist coolants are turned off
automatically.

2.21 Coolant Flood

In manual coolant control mode, flood coolant can be toggled off and on by pressing this key. The
:‘f‘a LED will be on when flood control is selected in either automatic or manual mode.

2.22 Coolant Mist

W In manual coolant control mode, mist coolant can be toggled off and on by pressing this key. The
R LED will be on when mist control is selected in either automatic or manual mode.

2.23 Auxiliary Function Keys (AUX1 — AUX12)

The M-series jog panel has 12 Auxiliary Keys (9 labeled), some of which may be defined by customized systems.
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2.24 T-stock In, T-stock Out, Quill In, Quill Out, Turret Index
These buttons currently have no settings, but can be added to one of the Aux Keys and then programmed to control

hydraulic stock clamps, quills, or turret index functions through the PLC. Your installer will provide you with the
necessary documentation explaining the operations and functions these keys perform.
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2.25 VCP Introduction
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The Virtual Control Panel (VCP) allows the user to use a mouse and/or a touch screen monitor to activate the CNC
Control Operator Interface Panel. The VCP has been designed from the ground up with the intention to allow users,
re-builders, and OEMs alike a simple way to change the look, feel, and function of the VCP. CNC12 will automatically
install the default Centroid VCP skin, as seen above. Users can simply use the default VCP “as-is”, but if you wish to
modify the default VCP then please read the VCP Manual found here.
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Legend Function Description
Cycle Start Same as Cycle Start.
Cycle Cancel Same as Cycle Cancel.

FEEDRATE
OVERRIDE
100%

acp

4 4 4
25% | 50% | 75%

Increase/ Decrease feed rate override

Increase/Decrease feed rate override by 1% while held.

Toggle Auto Coolant

Toggles coolant mode between auto and manual.

Toggle Flood Coolant

Toggles Flood coolant if in manual mode.

‘ M3 ‘ Selects CW Spin Selects CW Spin direction in manual mode.
J M4 ’ Selects CCW Spin Selects CCW Spin direction in manual mode.
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Legend

Function

Description

"
AUTO

SPINDLE
MAN

Toggle Spindle Auto/Manual

Toggles between automatic and manual spindle
operation mode

Spin Start

Starts spindle in selected direction if in manual mode.

Spin Stop

Stops spindle regardless of auto or manual mode.

Spindle Override +1%

Increase the spindle override by 1% while held.

Spindle Override —1%

Decrease the spindle override by 1% while held.

TOOL

CHECK Tool Check Performs a tool check.
'INCR
Incremental/ Continuous Jog Selection | Toggles incremental or continuous jog mode.
CONT
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Legend

Function

Description

Single Block

Selects Single Block Mode

4 4 4
x1 x10 || x100

Decrease/Increase Jog Increment

Decreases/increases current jog increment to the next
available increment.

FEED
HOLD

Feed Hold

Temporarily pauses the feed rate.

VCP
OPTIONS

VCP Options

Allows the user to edit VCP Settings

Push to Free

Used to unpin the VCP window, allowing the user to
move it around their screen.

Push to Pin

Used to pin the VCP, preventing it from being moved from
its pinned location.

RESET

OK

Emergency Stop

Same as Emergency Stop.
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Legend Function Description
X+ X+ Jog Jogs the X-axis positively.
X- X- Jog Jogs the X-axis negatively.
2+ Z+ Jog Jogs the Z-axis positively.
Z- Z- Jog Jogs the Z-axis negatively.
Chamfer

Chamfer One Shot

Generates a cutting move from the current position to
one of four angles.

4

\

Drill One Shot

Generates a drilling move from the current position to a
chosen diameter and depth.

Facing

Facing One Shot

Generates a facing move from the current position with a
chosen diameter and taper.
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Legend

Function

Description

Radius

=

Radius One Shot

Generates an arc move from the current position to one
of eight directions.

Turn

=

Turn One Shot

Generates a turning move from the current position with
a chosen diameter and taper.

C+

C+ Jog

Jogs the C-axis positively.

C- Jog

Jogs the C-axis negatively.

i

Engage Clamp/Chuck

Engages the clamp/chuck to secure the current tool in
place.

i

Disengage Clamp/Chuck

Disengages the clamp/chuck to allow for removal of the
current tool.

Dry Run

Runs the current program with an offset. Used machining
program test process.
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Legend

Function

Description

Toggle Work Light

Toggles the work light between on and off positions.

LIMIT
SWITCH
DEFEAT

Limit Switch Defeat

Overrides the limit switches when active.

Toggle Mist Coolant

Toggles Mist coolant if in manual mode.

M55 Function

Used to toggle the M55 function.

4 MPG
@ Toggle MPG Toggles between the MPG and jog panel.
PARK Park Parks the machine in its current position.
2
%eEIII‘J Rapid Override Toggles rapid jog movement override.
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Legend Function Description
RESET
Reset Home Resets the home values that are currently set.
HOME y
Set All0 Sets all axes to zero values.
SET Set Axis 0 Sets the currently selected axis to a value of zero.
AXIS 0
" -
Slow/Fast Toggles between slow and fast jogging modes.

Spindle Brake

Toggles the spindle brake.

Spindle Speed

Allows the user to select the spindle speed (high,
medium, and low).
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Legend Function Description

Tail
Stock Tail Stock In/Out Extends and withdraws the tail stock.
IN/OUT
;l";lll;rEe): Turret Index Accesses the turret tool index.

2.26 Keyboard Jog Panel

The PC keyboard may be used as a jog panel. Press ALT-J to display and enable the keyboard jog panel. The jog
panel appears as shown below:

roX-Z00 mroZ-=von

Ay ([Tcei FY cerl F2 D) [ Pincr sy
Ctrl > Ctrl A 1 2 "y iy @D
' ' Ctrl F4 Ctrl F5 Ctri F6
100% AUX B AUX @ AUX X-
’ C 4 5 6 J @:Lm
Ctrl 7 Ctri C
Ctrl F7 Ctrl F8 Ctri F9 m
a a el el o R Yo
ight Arrow
Ctrl < Cctrl W 7 8 9 / h —b
O I 100% X+
ctri@.  Cctrl S [cert - ) 0
AUTO L MIST SINGLE TOOL FEED
lfh *Gtrl M * ! O ;LOCK CHECK HOLD @
U Y NI #] Feed Rate Override ESC Ctrl B (SPACE]

Some controls, such as coolant on/off, spindle on/off, feed rate, and spindle override, will work without the “jog
panel’being displayed. For full functionality (and jogging) of the keyboard jog panel, the “jog panel” must be displayed
on the screen. To enable keyboard jogging, Parameter 170 must be set to “1”.

The status window in the upper-right corner of the screen displays the jogging mode (continuous/incremental),
incremental step size, and jog speed (fast/slow). In continuous mode, the jog keys start movement when pressed and
stop movement when you release the key. In incremental mode, the axis will move the indicated incremental step
amount.

As shown in the picture above, the jog keys are located in the cursor key block to the right of the main keyboard and to
the left of the numeric keypad. If a jog key controls an axis, it will be overlaid with the axis symbol (“X”, “Z”, etc.) The
jog keys are the Arrow, Page Up, and Page Down keys.

The remaining keys are described below:
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Legend Key(s) Function Description Availability (Notes)
_ Alt J Start/Exit Panel Invokes or exits the jog Always., with few
panel. exceptions.
Al ith f
Alt S Cycle Start Same as Cycle Start. ways, with few
exceptions.
During a job run;
Esc Cycle Cancel Same as Cycle Cancel. Otherwise, Esc is used to
exit menus.
Executes the corresponding
Aux function and signals the Alwavs. with few
Ctrl F1-F12 | Aux 1-12 PLC. A custom PLC ys,
. . exceptions.
program is required to act
upon jog panel signals.
Al ith f
Ctrl M Toggle Auto Coolant Toggles coolant mode ways., with few
between auto and manual. exceptions.
—_— lant if i Al ith f
- Cirl N Turns Flood Coolant Toggles Flood coolant if in ways., with few
manual mode. exceptions.
Ctri N )
Cirl K Toggle Mist Coolant Toggles Mist coolant if in AIwayg, with few
manual mode. exceptions.
Increase/ Decrease Increase/Decrease feed rate Jog panel, job run,
L) Ctrl +, Ctrl — graphing, and some other

Feed Rate Override

Feedrate Override

override by 1% while held.

times.
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override by 1% while held.

exceptions.

Legend Key(s) Function Description Availability (Notes)
' Crl C Selects CW Spin Selects CW Spin direction in Always., with few
manual mode. exceptions.
Ctrl W Selects CCW Spin Selects CCW spin direction Always., with few
in manual mode. exceptions.
Ctrl W
Phisro Toggle Spindle Toggles between automatic | ¢ \ith few
SPINDLE | | Ctrl A 9g'e ©p and manual spindle yS,
Auto/Manual ) exceptions.
operation mode
Crl S Spin Start S.tarts_ spl_nt_jle in selected Alwayg, with few
direction if in manual mode. | exceptions.
O cirl Q Spin Stop Stops spindle regardless of Always_, with few
auto or manual mode. exceptions.
Ctrl Q |
: \ . . Increase the spindle override | Always, with few
I o,
+ Ctrl > Spindle Override +1% by 1% while held. exceptions.
u Cirl < Spindle Override —1% Decrease the spindle Always, with few

Ctrl <
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BLOCK
Citrl B

Mode

Legend Key(s) Function Description Availability (Notes)
TOOL Always, with few
CHECK Ctrl T Tool Check Performs a tool check. exceptions.
' INCR Incre'mental/ Toggles incremental or Available most times that
m Ctrl | Continuous Jog ' . Lo .
. continuous jog mode. jogging is available.
CONT Selection
SINGLE Ctrl B Selects Single Block Selects Single Block Mode Always, with few

exceptions.

. V.V

x1 x10  "x100
D <—> T

Delete/Insert

Decreases/Increases
Jog Increment

Decreases/increases current
jog increment to the next
available increment.

Always, with few
exceptions.

X+ i Down Arrow | X+ Jog Jogs the X-axis positively. Z\ilét;;yrggcreen jog panel
i i . With on-screen jog panel

X ! Up Arrow X- Jog Jogs the X-axis negatively. displayed.
. i " With on-screen jog panel

Z+ Right Arrow | Z+ Jog Jogs the Z-axis positively. displayed.
. . With on-screen jog panel

z- - .
Left Arrow Z- Jog Jogs the Z-axis negatively. displayed.

Note: To avoid unexpected movement, keyboard jogging will disable and re-enable itself when leaving and entering
the main menu. Keyboard jogging can still be enabled in any menu by pressing ALT+dJ (even after being disabled by
CNC12). For instance, if keyboard jogging is active and the user navigates to the CNC12 parameters menu, keyboard
jogging will be suppressed while in that menu and reactivated when back in the main menu of CNC12.
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2.27 MDI and the Keyboard Jog Panel

Many of the keys used by the keyboard jog panel are also possible commands to use in MDI. To use the keyboard jog
panel functions in MDI, you must press ALT+J. You may jog, use the handwheels, or any other jog panel function.
Press ALT+J or Esc to return to MDI.

2.28 Keyboard Shortcut Keys

A computer-style keyboard is supplied with most systems. This keyboard can be used as a jog panel. The keyboard

jog panel has many “hot keys”. Hot keys are keys that can be used at almost any time, with few exceptions. Some
menus may prohibit their use. Hot keys used in the CNC software are listed below:

2.28.1 ALT+D - WCS/Machine Coordinates

Switches the DRO display between the current WCS position and current machine position.

2.28.2 ALT+E — Generate Screenshot

If the value of Parameter 389 is greater than 0, pressing the ALT+E key combination generates a screenshot. It is
saved as screenshot-nnn.png, where nnn is a three-digit number starting at 000 and incrementing upward each time
a screenshot is taken. Note that when you restart the CNC software, the numbering starts over at 000.

2.28.3 ALT+l-Live PLCI/O

Pressing ALT+I brings up the Live PLC I/O display screen (see the image below). In this screen, you may view the
real-time status of all the different inputs, outputs, etc. Use the arrow, F11, and F12 keys to navigate the Live PLC I/O
screen. With proper PLC support, pressing CTRL+ALT+I allows you to toggle the value of Inputs 1 through 80.
Similarly, pressing CTRL+ALT+F allows you to toggle outputs.

To have a more advanced view of the Live PLC I/O, similar to the image below, perform the following: enter the utilities

menu (F7), enter the Acorn wizard menu (F10), select “CNC Control” under the “Preferences” header, and then toggle
the option “Enable Simple PLC Diagnostic as default.”
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WCS #1 (G54) Current Position (Inches) Job Name: demol.cnc

X
Y

+1.2374 2,

Feedrate:

Spindle:

z
A
B

et
TALL ERROR Reported by CN
4032 Reset Cleared

2.28.4 ALT+J — Keyboard Jog Panel

Pressing ALT+dJ brings up the keyboard jog panel, which allows you to perform jog panel functions with the keyboard.
When ALT+J is pressed, a new window pops up containing a bitmap image of the jog panel overlaid with labels to
show which keyboard keys simulate which jog panel key press. The print button allows an image of the keyboard jog
panel to be printed out.

[g Va Pxo Proo '5“‘

X

S | N g —> D
'L : Ctrl F6 l
E ¥cour? cm cY| 6 (HOME ] m
c \[Fctr F7R ctri F8
BH @ <

Right Arrow
; ctrl < Ctrl W h #
s (Girr\ [ END (PG DN]

i 100% 4th- Y- Zz-

SINGLE TOOL ' FEED
BLOCK CHECK HOLD

Feed Rate Override Ctrl B w

2.28.5 ALT+K - ATC Bin

Press ALT+K to display the current ATC bin.

2.28.6 ALT+L — ATC Putback Location
Press ALT+L to display the current ATC putback location.
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2.28.7 ALT+M - Run MDI

Press ALT+M to run MDI.

2.28.8 ALT+P - Live PID Display

Press ALT+P to display the live PID screen, where you can view current axis positioning information, as seen in the
image below.

Sum Delta PID Out Abs Pos Max Error
-3489769
236737
0
660258
41

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

2.28.9 ALT+S - Cycle Start

Press ALT+S as an alternative to the CYCLE START button.

2.28.10 ALT+T - Temperature Display

Press ALT+T to display the current temperatures for each axis in the message window.

2.28.11 ALT+V - Display CNC Software Version Info

Press ALT+V to display CNC12 software version information (the same information found when pressing F1 from the
main menu).

2.28.12 ALT+1, ALT+2,..., ALT+0 — Select WCS

Press ALT+1, ALT+2, ..., ALT+0 to cycle through the first ten Work Coordinate Systems.

2.28.13 ALT+- — Select Previous WCS

Press ALT+- to select the previous WCS.

2.28.14 ALT+= - Select Next WCS

Press ALT+= to select the next WCS.
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2.28.15 ALT+F10 - Exit CNC12

Press ALT+F10 (in the utility menu only) to exit CNC12.

2.28.16 CTRL+D Swap DRO and Distance-to-Go DRO

Press CTRL+D to swap the positions of the DRO and the Distance-to-Go DRO.

2.28.17 CTRL+E - Launch PLC Detective

Press CTRL+E to launch the PLC Detective application.

2.28.18 CTRL+H - Enable G-code Display

If a job is running and the G-code display is hidden (perhaps behind the Live PLC 1/O or Live PID display screens),
press CTRL+H to show the G-code display.

2.28.19 CTRL+I - Save PLC state to file

If you are in the Live PLC 1/O display screen (accessible by pressing ALT+l), then pressing CTRL+I will print the
current PLC I/O state to afile titled plcstate. txt.

2.28.20 CTRL+Q - Probing Cycles History

If you have run a probing cycle (found in the F9 — Digitize — F4 — Probe screen), then the probing cycle has been
recorded so that you may access the positions you probed. Press CTRL+Q to view this history. A window will pop up
(as seen in the picture below) where you can enter a description, delete any probing history you do not wish to keep,

or copy the positions of that probing cycle to the clipboard. Click anywhere outside of that window or press CTRL+Q
again to close the probing cycles history.
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Date Cycle Description
10/23/2018 1:04:28 PM|Center of Bore |Enter Description Here
10/23/2018 1:06:23 PM|Center of Boss  |Enter Description Here

10/23/2018 1:06:54 PM Single Axis Probe Enter Description Here

String Value: X-2.5908 Y-3.1101 20.3000

X Position ¥ Position Z Paosition Diameter Angle

2.28.21 SHIFT+F1 - Switch to Old-style Graphics Backplot

When you are in the accelerated backplot, press SHIFT+F1 to switch to the old-style graphics backplot that does not
use OpenGL.

2.28.22 SHIFT+F2 - Erase Log File

From the Utility — Logs — Errors (or Stats) screen, press SHIFT+F2 to erase the log file. You will be presented with a
confirmation dialog before the log file is deleted.

2.28.23 CTRL+ALT+X — Go to Shutdown Screen

From the main menu, pressing CTRL+ALT+X will take you to the CNC12 shutdown screen.

2.28.24 CTRL+C - Copy

From any field that contains a number, and from the WCS Table columns, you can press CTRL+C to copy the selected
value to your clipboard.

2.28.25 CTRL+X - Cut

From any field that contains a number, and from the WCS Table columns, you can press CTRL+X to cut the selected
value to your clipboard. The previous value will be set to 0.
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2.28.26 CTRL+V - Paste

From any field that contains a number, and from the WCS Table columns, you can press CTRL+P to paste the
selected value from your clipboard.
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3 CNC Software Main Screen

WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

Tool: U=
X £ ] +O . OOOO Feedrate: 100% 0.0 ipm
t 1 I

Spindle: 0A

Z +0.0000

1 I

Time: 0:00:00
9033 Reset Initiated, Press Reset to Clear

4032 Reset Cleared

9033 Reset Initiated, Press Reset to Clear

4032 Reset Cleared

9033 Reset Initiated, Press Reset to Clear

4032 Reset Cleared

Press CYCLE START to start job

Distance to Go
X +0.0000

7 +0.0000

[active codos RNCL

Setup | Load Utility | Graph \I/(;,er DS:\:;

El F2 7/ F8 ES; F10

F1 - Setup: Used to set part zeroes, set or change tool offsets, and change the control configuration.
F2 — Load: Use this menu to load a job.
F3 — MDI: The MDI menu allows you to run a single-line command, such as: G1, X2, Y3, or F20

F4 — Run: Use the Run menu to search and run a job from a specific line, resume a job after it has been canceled, or
to change the way a job runs.

F5 - CAM: Use the CAM menu to program parts.
F6 — Edit: Brings up a G-code (text) editor that allows you to edit the currently-loaded job.

F7 — Utility: View available software options, backup part and configuration files, create new directories, and
import/export files to and from external locations.

F8 — Graph: Graphs the toolpath of the currently-loaded part program.
F9 — Digitize: Displayed only if the Digitizing option has been purchased. Used to Digitize (reverse-engineer) parts.

F10 — Shut down: Power off control. Shutting down your machine without using this menu may damage your control.

3.1 F1 - Setup Menu

When you press F1 — Setup from the Main Screen, you will be shown the Setup menu containing options related to
setting up various aspects of the machine.
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WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

Tool: Te===
X /AN +O OOOO Feedrate: 100% 0.0 ipm
— " p

1
Spindle: 0A
F 1 |

9033 Reset Initiated, Press Reset to Clear
335 Emergency stop released

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

Setup
CNC12 Lathe v5.00
SYSTEM ID 30E283E03369-0501203201
ACORN LATHE PRO

Automated by Centroid technology

www.centroidcnc.com

F1 — Part: This key displays the Part Setup menus, which are explained in Chapter 5.
F2 — Tool: This key displays the Tool Setup menus, which are explained in Chapter 4.
F3 — Config: This key displays the Configuration menu, which is explained in Chapter 11.

F4 — Feed: This key displays the Feed menu, which is discussed in Chapter 6.

3.2 F2-Load Job Menu

1 ThisPC > Local Disk (C:) > enct > nfiles
Organize ~  Newfolder - m e
o Quick access
8% Dropbox
3 This PC
& Network

00-PIC_without_OD threading.cnc
[&f t403-pic.cnc
Fil me: Al files (%) v
Open Cancel
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3.3 F3-MDI

WCS #1 (G54)

X

Current Position (Inches)

+0.0000
+0.0000

Distance to Go
X +0.0000

V4 +0.0000

MDI History

slock |

Paste
Position
F2

MDI mode allows you to directly enter M and G-codes one line at time. After entering the M- and G-codes you wish to
run, press CYCLE START to have the controller execute the command. When the command has finished executing
the command, it will prompt you for another line. When you are finished entering commands, press ESC.

Navigation through previous commands is possible by pressing the T UP ARROW key and the | DOWN ARROW key.
Once selected, you may modify the command using the <~ LEFT or — RIGHT arrow key. Press the ENTER key or

CYCLE START to execute.

Examples:

Block? G50X0ZO
Block? M26 /Z
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Job Name: NO_JOB_LOADED.cnc
Tool:
Feedrate 100% 0.0 ipm

] Splndle

|
0A

1 |

9033 Reset Initiated, Press Reset to Clear
335 Emergency stop released

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

304 MDI...

Press ESC to cancel

; Set the current XZ position to 0,0.
; Set the current Z position as Z home.



3.4 F4 - Run Menu

WCS #1 (G54)

X

Single Block Mode:
Optional Stops:
Block Skips:

Job Repeat:

Part Count: [

Current Position (Inches)

+0.0000

Job Name: NO_JOB_LOADED.cnc
Tool: Te=s
Feedrate: 100% 0.0 ipm
F 1

0A

1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

Run-Time Graphics:

Press the F4 — Run key to change the way your part program will run. See Chapter 6 for more information concerning

the run menu.

3.5 F5-CAM

Intercon Lathe v5.00

Operation

#

Type

End
X(D)

z Tool

0001 ;Without Spindle Encoder

;Tool #1 - 55 degree turning tool
;with a .0156 nose radius
;using a nose vector 3
;Tool #3 - .092 wide cutoff tool
;using a nose vector 8
;Finished part is 1.35 long

0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022

Esc

Facing
Profile
Rapid
Linear
Linear

Arc CCW
Arc CCW
Linear

Arc CW
Linear, CR
Linear
Linear, CR
Linear
Finish Pass
Profile End

File Modify
F1l F2

1.1000
1.0000
-0.0500
-0.0500
0.0000
0.2658
0.3264
0.2400
0.5000
0.6250
0.6250
0.7500
0.7500
1.0000
1.0000

Insert
F3

Current Part: PAWN.LTH

Status

Stock Diameter X: 1.0000
Stock Length Z: 1.4500

Tool Num/Offset : TO00O

Nose Vector ] 0]
Feedrate : 0.0000 F/R
Spindle Speed : 0 CSS
Spindle Dir.

Cutter Comp

Coolant Type

Copy
CODY Menus...
F6 F7 F8 F9

Graph Setup

Press the F5 — CAM key from the Main Menu, then the F1 — ICN key to enter Intercon (Interactive Conversational)
software. When you exit Intercon software, you will return to the Control Main Screen. The posted Intercon program

will be automatically loaded into CNC12.

F1 - ICN: Lathe Intercon conversational programming.
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F2 — Manual: Allows you to access the Operator Manual on the control.

3.6 F6 - Edit

r
s
|

File Edit Search View Encoding language Settings Macro Run Plugins Window ? X
e s la@ ‘ g% |EEST EDELA =D
E no_job_loaded cne IE MUSTANG. cnc EJ no_job_loaded.cne t:ﬂ

; this file "no_job loaded.gng” is used
2 ; so that no actual g code file is loaded

; automatically upon CNC12 start up/restart

5 ; If you would like CNCl2 to remember
: the last G code/Job file loaded

; set Parameter 401 to 0.

Console |

User Define File - encdot length : 235 lines: 7  Ln:1 Col:1 Sel:0]|0 Dos\Window UTF-8 w/o BOI

This key causes the control to load the current job into a text editor for viewing and/or editing.

When editing, care must be taken to save the file and exit the text editor before running the file (the current job).
Modifying a file that is currently running as the current job is dangerous and will cause unexpected results. It is best
practice not to edit any files while the machine is moving.

A WARNING Editing a file (modifying and saving) while the machine is moving can cause personal injury or
machine damage.

Also, note that the C:\CNCT directory contains configuration files and binary data. DO NOT edit these files. Doing so
can cause loss of data and serious malfunctions.

A WARNING Do not edit configuration data located in the C: \CNCT directory. Doing so can cause personal injury
or machine damage.
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3.7 F7 - Utility

Utility Menu

Restore Color Create
Picker Report

35 [/

From the utility menu, you can view available software options, perform diagnostics, backup part and configuration

ACORN

Import
License

files, create new directories, and import or export files to and from external locations.

F2 — Restore Report: Update your control’s configuration with a report .zip file.

F5 — Color Picker: This menu allows you to change colors from the default Centroid Classic Color Scheme.

[ cNC12 Color Picker

File

Color Profile: Centroid Classic|

Centroid Classic G-Code Background Color

Dark Theme
Grey Theme

DRO Color

Mini DRO Color

Informational Text Header Color
Informational Text Color

Info Warning Text Color

Info Warning Highlight Color

Info Favorable Highlight Color

Background Color

Menu Uneditable Color

Edit Color
-Done

Edit Background Color

- [l # e67300
- [T # oore00
o | # e

- [ # e

- [ # fer00
- [ # #6700
o [ # s

: [T # ffoo0o
- [l # ooffoo
=[] # ooooso
- [ # 7erene
- [ # e

- [[] # ooooso

Centroid Classic as well as several other themes are available to choose from. Edits can be made to individual
colors, either by clicking the square or typing in the Hex Color Code manually. Clicking on the colored square
next to an item will bring up the Pick Swatch Type Screen. If changes are made to Centroid Classic and saved,
and a return to the original is desired, select File, then New, and the next profile will start with Centroid Classic
settings.
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[ pick Color - m] X

-'

Pick swatch type »
Preview

230 E6

115 73

§
O0C

#E67300

[ Accept } { Cancel ]

On the Pick Swatch Type Screen you can use the color wheel to select and preview the color. You can also
manually input values via the RGB or Hex Color Code option. When finished, select “Accept”. When you are
finished modifying the colors, select Save to create a new Color Profile. Select “Done” to return to the previous
screen.

F6 — User Maint: Use this menu to access file options, the manual, or machine notes. The file options
(F1 — File Ops) menu is a way to access files in a DOS format. The F2 — Manual key will open a PDF of the
CNC12 Operaters manual. The F3 — Machine Notes key opens a text file that serves as a convenient way to
store notes about the machine, control customizations, and other notes. It is stored in the cnct folder.

F7 — Create Report: Generates a backup of system configuration files called report .zip.
F8 — Options: Shows software plugins and software level information.
F9 — Logs: Shows the messages and errors that have been logged by the control.

F1 - Errors: Displays the error/message log. Use Page Up, Page Down, Home, and End to view and ESC to
exit.

F2 — Stats: Displays counts of errors logged. Use Page Up, Page Down, Home, and End to view and ESC to
exit.

F3 — Export: Exports the log to a destination of your choosing.

F10 — Acorn Wizard: Opens the Acorn Wizard program, which helps users more easily alter parameters and other
options in CNC12.

3.8 F8 - Graph

In addition to the Main Screen, the Graph feature can be accessed from other menus like the Load Job Screen and
the various Run Job menus. Use the Graph feature to show a tool path of the current program loaded. Pressing Cycle
Start while in this screen displays the tool path as it is moving along the graph.
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T=00:06:30 Graphing Done Job Name: PAWN.cnc

. |
0.5 0.0

Zoom Zoom Zoom
Pan

A wireframe tool path of your part should appear. Each axis is indicated by the X- or Z-marker, along with scales to
indicate the current location of the part. Here is a list and the function of the F-keys located on the bottom of the
screen:

F3 — Set Range: Press this key to set the range of line numbers or block numbers to graph.

F4 — Time Estimation: Press this key to estimate the time needed to create the part. It takes into account
accelerations and decelerations, but neglects tool change times.

F5 — Redraw: Press this key to redraw the graphics at any time.

F6 — Pan: Press this key to move the part around the graph. Once pressed, use the crosshatches to pick a location of
the part that will pan to the center of the graph. Once a section is selected, press the F6 — Pan key again to
continue panning.

F7 — Zoom In: Press this key to zoom into the part relative to the center of the graph.
F8 — Zoom Out: Press this key to zoom away from the part relative to the center of the graph.

F9 — Zoom All: Press this key to view the entire part fit inside the graph.

Note: Use the FEED RATE OVERRIDE knob to control the speed of the graphing. To pause the tool path, turn the
knob counter-clockwise until it stops. Turn the knob clockwise to resume drawing. On the offline demo software, the
simulated FEED RATE OVERRIDE knob is controlled by pressing either Ctrl + or Ctrl -.

47



3.9 F9 - Tool Wear

3.10 F10 - Shutdown

Used to enter the Shutdown menu. This menu allows you to park the machine, power off the control, start a command

WCS #1 (G54)

X

Current Position (Inches)

+0.0000
+0.0000

Tool Wear Adjustment

X

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Clear

z (Description)
0.0000 55 Degree turning
0.0000 80 Degree turning
0.0000 .125 wide cutoff
0.0000 .0625 wide OD Grve
0.0000 OD Threading Tool
0.0000 #3 Center Drill
0.0000 Drill
0.0000 Tap
0.0000 .125 wide OD Grve
0.0000 9/16 drill

Job Name: PAWN.cnc
Tool:
Feedrate 100% 0.0 ipm

0A

1 |

] Splndle

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

Entry mode: absolute

Tool

Offset

WCS #1 (G54)

Distance to Go
+0.0000

+0.0000

window, or exit the CNC software.

F1 — Park: Use this to park the machine at the end of the day for quicker machine homing at startup. Once
F10 - Park is selected, the CYCLE START key must be pressed to start machine movement. The park feature
homes each axis at the maximum rate to 1/4 of a motor revolution from its home position.

F2 — Poweroff: Use this to properly shut down the control. With most controls, this action turns off the control once

Current Position (Inches)

+0.0000
+0.0000
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] Splndle

+.0001
F7

Job Name: NO JOB_LOADED.cnc
Tool:
Feedrate 100% 0.0 ipm

0A
1 I

Time:

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

System
Prompt
F6

Part Cnt: 0
Part #:

0:00:00



the system has prepared itself to be shut down. Just like a desktop computer, the control should be properly
shut down before turning off the power in order to reduce the risk of corrupting data on the hard drive.

Note: This will only turn off the control. The machine itself will still need to be manually turned off.

F6 — System Prompt: This brings up the command line interface (type the command exit to exit the command
window).

F9 — Exit CNC12: Use this to exit the CNC control software.
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4 Part Setup (F1 from Setup)

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: TO000
X £ > +O . OOOO Feedrate: 100% 0.0 ipm
F 1

] Spindle: 0A

Z +0.0000

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Set Z Part 0/Position

1) Jog to Touch Off on Part

2) Edit the Value if Necessary
3) Press F10 to Set Position

Axis Part
[~ position
ks z 0.0000

WCS #1 (G54)

The Part Zero menu fields and screen elements are described below:

Axis: This field shows which axis the Part Zero is being set up for. When the Part Zero menu is first brought up, the
Z-axis will be shown. Press F8 — Set X to access the Part Zero menu for the X-axis.

Position: This field allows you to establish a non-zero offset between where the tool is and where you want the origin
to be. On the X-axis, this is either a diameter or radius distance away from the part centerline that the tool tip is
touching.

Note: The part centerline is usually considered to be where the X-axis position is 0.
Tool Number: This field allows you to tell the control what tool offset number (see the Offset Library in Chapter 4) is
being used while setting the Part Zero position. Although this number is called a “Tool Number”, this is not a tool

number. However, if you only associate tool numbers with the same numbered offset, then this field would
correspond to the tool number.

Note: The Offset Library must be up to date before setting the Part Zeroes.

Set All WCS: This field appears only if you are modifying the Part Zero for the X-axis.
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WCS #1 (G54)  Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X NI +0 OOOO Feedrate: 100% 0.0
= - k 1

ipm
1 Spindle: 0A

Z +0.0000

4 1

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Set X Part 0/Position
1) Jog to Touch Off on Part

2) Edit the Value if Necessary
3) Press F10 to Set Position

Axis Part Tool Set All
[ position Number e
2! X 0.0000 1

WCS #1 (G54)

Press the SPACE bar to toggle between YES and NO. If this field is toggled to “YES”, then this field specifies that the
position that you enter will be copied to all the X-axis Part positions in every Work Coordinate System. This will cause
all Work Coordinate systems to have the same X-axis Part Zero. This feature is a convenience, since the centerline
position of a part is usually set at X=0, regardless of which WCS is currently active. If this field is toggled to “NO”, then
only the currently-selected WCS will be affected.

F6 — Prev WCS: This key will select the previous Work Coordinate System. If you will be using multiple work
coordinates, you must set up a new set of Part Zeros for each work coordinate. Each work coordinate
represents a different Part Zero. You can use this key to cycle through all available Work Coordinate Systems.
Note that WCS #1-6 are standard, but WCS #7-18 are an extra-cost option.

F7 — Next WCS: This key is like the F6 — Prev WCS key (see above) except that this key will cycle forward to the next
work coordinate system. You can use this key to cycle through all available Work Coordinate Systems. Note that
WCS #1-6 are standard, but WCS #7-18 are an extra-cost option.

F8 — Set X: To get access to the Part Zero menu for the X-axis, press F8 — Set X. Setting the X-axis Part Zero is
given special treatment in a sub-menu because it is not done very often (see the section titled “Setting X-axis
Part Zero” later in this chapter).

F9 — WCS Table: Will open the Work Coordinate System (WCS) Configuration screen. See the Work Coordinate
System Configuration section later in this chapter for a complete description.

F10 — Set: Pressing this key will cause the part position that you entered to be set.

4.1 Setting Part Zeros — Introduction
Setting the Part Zero for a part establishes a local coordinate system with its origin at the centerline of the part. In

T-series controls, this coordinate system considers X+ as always pointing away from the centerline and Z+ always
pointing to the right and away from the spindle.
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4.1.1 Setting Z-axis Part Zero (Z,)
STEP 1:

Jog the tool to the stock surface and take a skim cut across the face (Figure 1), or touch-off of the known surface
(Figure 2), and leave the tool setting at this Z-position.

Mew Face Generated

)Ll

B! - B! s
1] (OR) 1] Krown

Face
_f_] _f_l
Figure 1 Figure 2
Spindle Running Spindle Stopped

Note: In the case of Figure 1, start the spindle by switching to manual mode, pressing the Spin Start button, and
adjusting the RPM with the spindle override.

STEP 2:

On the T-series Control, from the Main Screen, press they F1 — Setup key then the F1 — Part key. This will bring you
to the Z-axis Part Zero menu.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: T0101
X £ ] +O . OOOO Feedrate: 100% 0.0 ipm
F 1

] Spindle: 0A

Z +0.0000

1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Set Z Part 0/Position
1) Jog to Touch Off on Part

2) Edit the Value if Necessary
3) Press F10 to Set Position

Axis Part Tool
[~ position Number
ks z 0.0000 1

WCS #1 (G54)

Next Set X

STEP 3:

Type 0.000 (or the known position of the surface you are touching off) into the Part Position field. Press the Enter key.
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Note: If, for example, you need to take a 0.05” face cut off of your part, type 0.05 into the Part Position field on the
menu. Z-zero will now be 0.05” deeper into the part from the existing face.

STEP 4:

Enter the Tool Number of the tool being used, and then press the F10 — Set key. Part Zero is now set for the Z-axis. All
the other tools set up in the Tool Library (Chapter 4) are now automatically set to this new Z-axis Part Zero.

4.1.2 Setting X-axis Part Zero (X,)

Note: Since the X-axis Part Zero is usually defined to be the Centerline of the part, there is usually no need to set it up
again when doing a different part. An ideal situation would be that you program all parts to have a Centerline of X=0,
and thus you would need to set up the X-axis Part Zero for every WCS only one time during the whole life of the
machine.

STEP 1:

Chuck up the stock to be machined. Jog the reference tool (in this case, an OD turning & facing tool) to the stock

surface and take a skim cut across the surface (Figure 3), or touch-off of the known surface (Figure 4), and leave the
tool setting at this X-position.

2|

(OR) T

' T1 T Kot
_ Diameter

_I_I ,L Meswr Diameter

Created |
Figure 3 Figure 4
Spindle Running Spindle Siopped

Note: In the case of Figure 3, start the spindle by switching to manual mode, pressing the Spin Start button, and
adjusting the RPM with the spindle override.

STEP 2: Measure the Resulting Diameter

On the T-series Control, from the Main Screen, press the F1 — Setup key, the F1 — Part key, then the F8 — Set key.
The F6 — Prev WCS and F7 — Next WCS keys can be used to select the work coordinate.

Note: There are 18 different work coordinates that can be used (1 through 6 are standard; 7 through 18 are an
extra-cost option). See “Setting a WCS” later in the chapter.

STEP 3:

Enter the OD measurement taken in Step 2 into the Part Position field and press the Enter key.
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WCS #1 (G54) Current Position (Inches)

X +0.0000

Job Name: PAWN.cnc
Tool: TO101
Feedrate: 100% 0.0 ipm
;

1
Spindle: 0A
F 1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Set X Part 0/Position

1) Jog to Touch Off on Part
2) Edit the Value if Necessary
3) Press F10 to Set Position

[ :
Axis Part

[ position
k| X 0.0000

WCS #1 (G54)

Press SPACE to change

Note: Depending on how your control is set, this value can be a diameter or radius. See Machine Parameter 55 for

further details.

STEP 4:

Enter the Tool Number of the tool being used, and then press the F10 — Set key. Part Zero is now set for the X-axis.
All the other tools set up in the Tool and Offset Libraries (Chapter 4) are now automatically set to this new X-axis Part

Zero.

OPTIONAL STEP:

If you want all Work Coordinate systems to have the same X-axis Part Zero, then toggle the “Set all WCS” field to
“Yes” and press theF10 — Set key. This will copy the position that you entered to all the X-axis Part positions in every
Work Coordinate System. This feature is a convenience, since the centerline position of a part is usually set at X=0,

regardless of which WCS is currently active.
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4.2 Work Coordinate Systems (WCS) Configuration

Machine Current Position (Inches)

Xi— +0.0000

Job Name: PAWN.cnc
Tool: TO101
Feedrate: 100% 0.0 ipm
F 1

] Spindle: 0A

1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

Work Coordinate System Configuration

Work
Envel.
F1 F2 S

X | Return Origin
Esc

Press the F9 — WCS Table key from the Part Setup screen to

will not be in the appropriate position.

When you enter the Work Coordinate System Configuration s

coordinates.

X-values are radius dimensions, even if the machine is in diameter mode (set in Machine Parameter 55). Note that

display the Work Coordinates System (WCS) menu.
The Work Coordinate Systems screen provides access to reference return points, coordinate system origins, and work

envelope. Make sure your Home position has been set properly. Otherwise, the positions of each coordinate system

creen, the DRO display will automatically switch over to
machine coordinates as an aid to entering numbers. All the values on this screen are represented in machine

WCS #1-6 are standard, but WCS #7-18 are an extra-cost option.

F1 — Reference Return Points: Press this key to access the
machine.
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Machine Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X /AN +O OOOO Feedrate: 100% 0.0 ipm
— " p

1
Spindle: 0A
F 1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Axis Return #1 Return #2 Return #3 Return #4

(G28) [(cED)) (G30 P3) (G30 P4)
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

222222 XN

The G28 position (Return #1) is of interest because it specifies the Tool Check position and the usual Tool Change
position. The Tool Check position is the machine coordinate position that the machine will move to when the TOOL
CHECK button is pressed. Also, the G28 position is the usual position at which tool changes occur during a job run.
You can change the G28 position if you would like the Tool Check position and tool changes to occur somewhere else.
The F2 — Teach key copies axis machine coordinate values to the table.

F2 — Origin: Use this key to access the menu for specifying the locations (in machine coordinates) of the origins for
all 18 Work Coordinate Systems.

Machine Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X { +O OOOO Feedrate: 100% 0.0 ipm
B - b 1

] Spindle: 0A

+0.0000 ‘ |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Press CYCLE START to start job

Axis WCS #1 (G54) WCS #2 (G55) WCS #3 (G56) WCS #4 (G57) WCS #5 (G58) WCS #6 (G59)
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Next |Lock/Unlock Clear Cell

+.001 | -.001 | Abs/Inc | Copy | Paste | oo
F1 F2 F3 F4 S ke 2 =
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Using Work Coordinate Systems

These different part zero positions are typically used to reduce setup and/or programming time. There are a number of
creative ways that the WCS can be used to simplify lathe machining. The 18 work coordinates and their G-codes are
shown below. Regular WCS #1-6 are standard, but extended WCS #7-18 are an extra-cost option.

Regular WCS Extended Work Coordinate Systems

WCS | G-code WCS G-code wcCs G-code
WCS #1 G54 WCS #7 | G54 P1 WCS #13 | G54 P7
WCS #2 G55 WCS #8 | Gb4 P2 WCS #14 | G54 PS
WCS #3 G56 WCS #9 | G54 PS WCS #15 | G54 P9
WCS #4 G57 WCS #10 | G54 P4 WCS #16 | G54 P10
WCS #5 G58 WCS #11 | G54 PS WCS #17 | G54 P11
WCS #6 G59 WCS #12 | G54 P6 WCS #18 | G54 P12

Any time that the Digital Read Out (DRO) for the X and Z current position is displayed, a display of which WCS the
control is currently using will be shown in the upper-left hand corner of the screen right above the DRO (see the figure
below). The DRO always displays the tool position from the WCS that is being used.

WCS #1 (G54)  Current Position (Inches) Job Na

X +0.0000 7.

pin

z +0.0000

The WCS currently in
use is shown on most
menus

Set Z Part 0/Position
1) Jog to Touch Off on Part
2) Edit the Value if Necessary

3) Press F10 to Set Position

The F6 — Prev WCS
and F7 — Next WCS
keys switch to another S wics
WCS - ’ Table

WCS #1 (G54)

To Change the WCS Being Used:

* From the M-series control Main Screen, press: F1 — Setup, F1 — Part.

» Now press F6 — Prev WCS or F7 — Next WCS, and the WCS number will change in the upper-left corner of the
display.

The WCS will change to the next position — if you were on WCS #1 and press F7 — Next WCS, it will change the DRO
to WCS #2. Simply press F6 — Prev WCS or F7 — Next WCS until the WCS displayed is the one you want to use.
After that, you can set up the new WCS using the part setup menus for X and Z to define a new Part Zero position with
this WCS. See the section “Setting Part Zeros” in this chapter and the two sections after that for step-by-step
instructions of how to zero out your part. Once a WCS is set, the control will remember this position as the Part Zero
for that WCS until you change it, even if the control is shut off.

F1 — Next Table: Used to cycle through viewing the other WCS (six per page).
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F2 — Lock/Unlock Table: Used to lock/unlock WCS tables from editing (see Parameter 45 for more information).
F3 - +.001: Increases existing cell values by 0.001 inches (0.01 mm for metric installations)

F4 —-.001: Decreases existing cell values by 0.001 inches (0.01 mm for metric installations)

F5 — Abs/Inc: Used to cycle between Absolute and Incremental modes for altering existing cell values.

F6 — Copy: Copies cell/column contents.

F7 — Paste: Pastes cell/column contents.

F8 — Clear Cell or Column: Clears cell/column contents.

F10 — Save: Saves the current WCS table configuration.

F3 — Work Envelope: Use the F3 — Work Envel key to specify the ‘+” and ‘-" work envelope locations (in machine
coordinates) used in conjunction with the G22 G-code. The Z, X and |, J parameters specified in the G22
G-code are stored here, so subsequent G22 codes do not need to specify the limits unless they change.

Note: The work envelope will only work in programmed moves. You will still be able to jog outside the work envelope.
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5 Tool Setup

Three menus are involved in tool setup:

+ Tool Geometry Offset Library — specifies tool and offset definitions to be associated with each tool.
» Tool Wear Adjustment Screen — allows the Operator to make tool wear adjustments for each tool.

+ Lathe Intercon’s Tool Library — Lathe Intercon’s version of the Tool Geometry Offset Library.

Only the first two menus will be discussed in this chapter. For information on setting up tool offsets, see the section
“Procedures for Setting up Tools” later in this chapter.
5.1 Tool Geometry Offset Library

To get to this screen from the Main Screen, press F1 — Setup — F2 — Tool Offset. On this screen, you can define the
characteristics and offsets to be associated with each tool.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: Vo=
X e +O OOOO Feedrate: 100% 0.0 ipm
= " / :

] Spindle: 0A
1

Z +0.0000

Tool Library

Tool X z Nose Nose Spin Max
Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn Front 0.0000 0.0000 0.0150 3 0 Off |55 Degree turning
Turn Front 0.0000 0.0000 0.0312 80 Degree turning
Cutoff  Front 0.0000 0.0000 0.0000 .125 wide cutoff
Groove Front 0.0000 0.0000 0.0000 .0625 wide OD Grve
Thread Front 0.0000 0.0000 0.0312 OD Threading Tool
Drrill Front 0.0000 0.0000 0.0000 #3 Center Drrill
Drill Front 0.0000 0.0000 0.0000 Drill
Tap Front 0.0000 0.0000 0.0156 Tap
Groove Front 0.0000 0.0000 0.0000 .125 wide OD Grve
FFace Drrill Front 0.0000 0.0000 0.0000 9/16 drill

NONNNWN©OW
Ooooooooo

X Diam: Not set

Z Ref: Not set Entry mode: absolute

X Diam | '1€asure ADS | | 001 | -.001 | +.0001 | -.0001
Tool Inc
F2 F4 F5 F6 F7 F8

Esc
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WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: ===
X /AN +O OOOO Feedrate: 100% 0.0 ipm
. , ‘

] Spindle: 0A
1

{ Offset”

X +01
oneet 1O

et |
Tool L)

Tool Library

Tool X z Nose Nose Spin Max
Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn _ Front 0.0000 JEEIRE 0.0150 3 0 55 Degree turning
Turn Front 0.0000 0.0000 0.0312 80 Degree turning
Cutoff  Front 0.0000 0.0000 0.0000 .125 wide cutoff
Groove Front 0.0000 0.0000 0.0000 .0625 wide OD Grve
05 TO5 Thread Front 0.0000 0.0000 0.0312 OD Threading Tool
06 T06 Drill Front 0.0000 0.0000 0.0000 #3 Center Drrill
07 TO7 Drill Front 0.0000 0.0000 0.0000
08 T08 Tap Front 0.0000 0.0000 0.0156
09 TO9 Groove Front 0.0000 0.0000 0.0000
10 T10 Drrill Front 0.0000 0.0000 0.0000

Drill

Tap

.125 wide OD Grve
9/16 drill

NONNNWNOW
Ooocooooooo

X Diam: Not set
Z Ref: Not set Entry mode: absolute
S M Tool
X | ZRef %So“lre -.001 | +.0001 | -.0001 00 Save
= m F2 F6 F7 F8

Offset # (Tool Offset): This non-editable field serves as the row number reference into the Tool Library. In a CNC
program, the number contained in the rightmost two digits of the T-command is used to activate a Tool Offset (for
example T0102 activates Tool Offset #02). Activating a Tool Offset simply means that the tool offset data values
(such as X- and Z-offsets, Nose Radius, and Nose Vector) on that row become the active modals until the next
T-command.

Tool Loc (Tool Number): This is the Tool Number (01—99) that is associated with the Tool Offset. Normally, a single
Tool Offset is associated with a single tool, but if a single tool is used in multiple ways, then it is possible for
multiple Tool Offsets to be associated with that tool. To associate multiple Tool Offsets to a single tool, enter the
same Tool Number on multiple rows.

Tool Orient: This is the tool operation direction, which generally describes the direction in which the tool points. It
also implies the orientation of the work surface. Choices here are OD (outer diameter), ID (inner diameter),
FFace (front face), and RFace (rear face).

Tool Type: This field describes the tool's general shape and intended operation. Use “Custom” if the tool does not
match any of the available tool types.

Approach (from): This field is the tool approach direction. This indicates which side of work piece centerline the tool
must travel from in order to start operation on the work piece. For gang tool lathes (Parameter 163=1), the
approach direction is independently set for each tool. For non-gang tool lathes, this field is locked to the same
approach direction for every tool and cannot be modified, and such an approach direction is based on the lathe’s
overall machine orientation (as set in Parameter 1).

X-offset: This field defines the X-offset distance away from the established tool measurement radius or diameter (see
X Diam/Radius described below).

Z-offset: This field defines the Z-offset distance away from the Z-reference position (see Z-Ref described below).

Nose Radius: This field tells the control the distance to adjust when cutter diameter compensation (G41 or G42) is
activated.

Nose Vector: This field tells the control how the tool is oriented in the machine. See the section titled “Setting the
Nose Vector” later in this chapter for a more in-depth explanation.

Spin Dir (Spindle Direction): This is spindle direction for the tool. Toggle between off, clockwise, and
counter-clockwise.
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Max Spin (Max. Spindle Speed (G50)): The maximum spindle speed for the tool. A G50 is posted with the tool
change using this value as the S parameter. If the value is zero, the G50 value from the Setup screen is used.

Coolant: Specify the coolant for each tool. Toggle between off, flood, and mist.

Description: This field contains the user-entered text description of the tool. This field is not essential for machine
operation.

X-diameter/radius: This field defines the diameter or radius from which the X-offsets of tools are to be measured.
This diameter is usually created by a skim cut as part of the tool measuring procedure (see the Procedures for
Setting Tool Offsets section later in this chapter). To set the X-diameter field, cursor over to the X-offset column
and press the F1 — X Diam. key and follow the instructions.

Z-ref: This field is the Z-reference position from which the Z-offsets of tools are to be measured. To set the
Z-reference field, cursor over to the Z-offset column and press the F1 — Z-ref. key and follow the instructions.

Entry Mode: You can toggle between absolute input and incremental input using the F4 — Abs/Inc key. The Entry
Mode affects values entered in the X-offset, Z-offset, Nose Radius, X-diam/radius, and Z-ref fields. If the Entry
Mode is Incremental, then the value that you enter will be added to the currently-affected field. If the Entry Mode
is Absolute, then the value that you enter will change the field to that value.

Z
Offset

(@

X T01
Offset

Ref. Héj
Tool

(Offset #01)

VN
Off. Tool / Tool Tool X z Nose / Nose Spin  Max
# Loc \Orient Type,/(Approach) Offset Offset Radius\ Vector/Dir Spin Coolant Description
~— 7 “__ —"

The settings for Tool Orient, Tool Type, and Approach contribute to the appearance of the help diagrams on the
upper-right side of the screen. This will help you select a proper Nose Vector for the tool.
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F1 - X-diam/rad or Z-ref

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: ===
X S +O . OOOO Feedrate: 100% 0.0 ipm
F 1

] Spindle: 0A
1

Z +0.0000

Establish the X Diameter

Load the Reference Tool
Jog to the Reference Position
Tool Press F10 to Save the Reference [pin Max
Type Approach O OR Coolant Description
Turn Front Type the reference location below 55 Degree turning
Turn Front Press F10 to Save the Reference 80 Degree turning
Cutoff  Front .125 wide cutoff
Groove Front - _ .0625 wide OD Grve
Thread Front 0.0000 OD Threading Tool
Drill Front 0.0000 #3 Center Drill
Drrill Front 0.0000 Drill
Tap Front 0.0000 Tap
Groove Front . 0.0000 .125 wide OD Grve
Drill Front 0.0000 9/16 drill

Ooooooooo

X Diam: Not set
Z Ref: Not set Entry mode: absolute
X | X Diam | Measure ADS | 4 001 | -.001 | +.0001 | -.0001 | 1% | save
Esc Tool Inc Wear
( F1l F2 F4 E5) F6 F7 F8 F9 F10

Press this key to establish the X-radius or diameter for Tool measurement or to establish the Z-reference. To establish
the X-radius or diameter, move the cursor to the X-offset column and press this key and then follow the instructions. To
establish the Z-reference, move the cursor to the Z-offset column and press this key and then follow the instructions.

If Auto Tool Measure (an extra-cost option) is set up and enabled, you can establish the X-radius/diameter and/or the
Z-reference with a tool touch-off device. When you press this key (after moving the cursor to the proper X- or Z-offset
column), you will be prompted for a choice to do this either automatically or manually. On this prompt, choose the

F1 — Auto key if you want to do this automatically with a tool touch-off device.

F2 — Measure Tool

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: ===
X h ] +0 . OOOO Feedrate: 100% 0.0 ipm
F 1

] Spindle: 0A

Z +0.0000

Offset
Tk, \y
Offset
i ‘
Ref. ¢
=B

(Offset #01)
Tool Library

Tool X z Nose Nose Spin Max
Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn Front 0.0000 0.0000 0.0150 3 0 55 Degree turning
Turn Front 0.0000 0.0000 0.0312 80 Degree turning
Cutoff  Front 0.0000 0.0000 0.0000 .125 wide cutoff
Groove Front 0.0000 0.0000 0.0000 .0625 wide OD Grve
Thread Front 0.0000 0.0000 0.0312 OD Threading Tool
Drill Front 0.0000 0.0000 0.0000 #3 Center Drill
Drrill Front 0.0000 0.0000 0.0000 Drill
Tap Front 0.0000 0.0000 0.0156 Tap
Groove Front 0.0000 0.0000 0.0000 .125 wide OD Grve
FFace Drill Front 0.0000 9/16 drill

NONNNWN©OW
Oococooocooooo

: Not set
: Not set Entry mode: absolute

Measure Abs

+.001 -.001 +.0001 | -.0001
F2 F5 F6 F7 F8
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Press this key to access a sub-menu for making X- and/or Z-offset measurements of a tool.

Measure Entry mode: absolute

Tool Abs | Measure | Measure | Measure Available Only |f
Inc offset X | offset Z | Z and X .
F2 2 £s Fe £ Auto Tool Measure is enabled

Measure Tool Sub-Menu

The sub-menu choices will behave slightly differently depending on whether or not Auto Tool Measure (an extra-cost
option) is set up and enabled. This sub-menu is used in the tool measuring procedures later on in this chapter.

Sub-menu Key | Auto Tool Measure Not Enabled Auto Tool Measure Enabled
F6 Manually measure X-offset using current Prompt with a choice to do either Manual
X-position. measure of X-offset or Auto Tool Touch-off
cycle.
F6 Manually measure Z-offset using current Prompt with a choice to do either Manual
Z-position. measure of Z-offset or Auto Tool Touch-off
cycle.
F7 (this choice will not show up) Do Auto Tool Touch-off cycle starting with Z
and then X.

F3 — ATC (Automatic Tool Change)

If you have an automatic tool changer installed, you can press this key to change tools.

F4 — Abs/Inc

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

X Tool: o=

BEERER
e
VAR
Ref.\‘
Toal )
(Offset #01)
Tool Library

Tool X z Nose Nose Spin Max

Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn Front 0.0000 0.0000 0.0150 3 0 Off |55 Degree turning

Turn Front 0.0000 0.0000 0.0312

Cutoff  Front 0.0000 0.0000 0.0000

Groove Front 0.0000 0.0000 0.0000

Thread Front 0.0000 0.0000 0.0312

Drrill Front 0.0000 0.0000 0.0000

Drrill Front 0.0000 0.0000 0.0000

Tap Front 0.0000 0.0000 0.0156

Groove Front 0.0000 0.0000 0.0000

FFace Drrill Front 0.0000 0.0000 0.0000

Off |80 Degree turning
Off |.125 wide cutoff
Off |.0625 wide OD Grve
Off |OD Threading Tool
Off |#3 Center Drill

Off | Drill

Off |Tap

Off |.125 wide OD Grve
Off |9/16 drill

N®ONNNWN®OW
Oooo0oooooo

X Diam: Not set
Z Ref: Not set Entry mode: incremental
X | X Diam | Measure Abs 1 L 001 | -.001 |+.0001 | -.0001
Esc Tool Inc
F1 F2 F4 F5 F6 F7 F8
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This toggles the Entry Mode between Absolute and Incremental (see “Entry Mode” as described above).

F5 — Export Lib...

* ThisPC > Local Disk (C) > cnct > nfiles

Organize v New folder

Name
s Quick access

83 Dropbox
3 This PC

¥ Network

File name:

Save as type: | TXT files("xt)

A Hide Folders

The tool library can be exported in txt (space-separated and aligned columns) or csv (comma-separated columns)
formats by pressing the F5 key. Choose txt or csv to get the desired format.

F5, F6, F7, and F8 — Increment/Decrement by a small amount

To make small incremental adjustments to an X-offset, Z-offset, or Nose Radius value, use the arrow keys to select the
value to be adjusted and press one of these keys. A small amount (as stated on the key’s label) will be added to or

subtracted from the affected field.

F9 — Tool Wear

WCS #1 (G54) Current Position (Inches)

X

Tool Wear Adjustment

X z (Description)

0.0000 55 Degree turning

0.0000 0.0000 80 Degree turning

0.0000 0.0000 .125 wide cutoff

0.0000 0.0000 .0625 wide OD Grve

0.0000 0.0000 OD Threading Tool

0.0000 0.0000 #3 Center Drill

0.0000 0.0000 Drill

0.0000 0.0000 Tap

0.0000 0.0000 .125 wide OD Grve

0.0000 0.0000 9/16 drill

+0.0000

Job Name: PAWN.cnc

Tool: TO101

Feedrate: 100% 0.0 ipm

I i I
Spindle: 0A

F 1 |

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Entry mode: absolute

+.0001



This is an alternate way to get to the Tool Wear Adjustment screen (see next section).

F10 — Save

When you are done with modifications, press this key to save the changes.

5.2 Tool Wear Adjustment Screen

To get to Tool Wear Adjustment screen from the Main Screen, press the F9 — Tool Wear key. This screen allows you
to make tool wear adjustments for each tool. Adjustment values entered here will be added to the corresponding fields
in the Tool Geometry Offset Library to obtain the final offset value to be used by the control during a job run.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X N + OOOO Feedrate: 100% 0.0 ipm
B - b 1

] Spindle: 0A

+0.0000

9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared
9033 Reset Initiated, Press Reset to Clear
4032 Reset Cleared

Tool Wear Adjustment

Tool X z (Description)
TO1 0.0000 55 Degree turning
T02 0.0000 0.0000 80 Degree turning
TO3 0.0000 0.0000 .125 wide cutoff
TO4 0.0000 0.0000 .0625 wide OD Grve
TOS 0.0000 0.0000 OD Threading Tool

0.0000 0.0000 #3 Center Drill

0.0000 0.0000 Drill

0.0000 0.0000 Tap

0.0000 0.0000 .125 wide OD Grve

0.0000 0.0000 9/16 drill

Entry mode: absolute

-.001 +.0001 | -.0001
F7 F8

Tool (Offset #): This is the offset number. Although this number usually corresponds to a tool number and is
prefixed with a “T”, this is not always a tool number. However, if you only associate tool numbers with the same
numbered offset, then this field would correspond to the tool number. This field is just a display label and cannot
be modified.

X: This is the distance adjustment for the corresponding X-offset field in the Tool Geometry Offset Library.
Z: This is the distance adjustment for the corresponding Z-offset field in the Tool Geometry Offset Library.

(Description): This field is displayed on this screen for your convenience. It cannot be modified here. To modify this
field, press the F2 — Tool Offset key to go to the Tool Geometry Offset Library (described in the previous
section) or go into Lathe Intercon’s Tool Library.

Entry Mode: You can toggle between absolute input and incremental input using the F4 — Abs/Inc key. The Entry
Mode affects values entered in the X and Z adjustment fields. If the Entry Mode is Incremental, then the value
that you enter will be added to the current value in that field. If the Entry Mode is Absolute, then the value that
you enter will be the value entered in that field.
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F1 — Clear All

This key will set all X and Z adjustment values in all rows of this menu to 0.

F2 — Tool Offset

This is an alternate way to get to the Tool Geometry Offset Library (described in the previous section).

F3 — ATC (Automatic Tool Change)

If you have an automatic tool changer installed, you can press this key to change tools.

F4 — Abs/Inc

This toggles the Entry Mode between Absolute and Incremental.

F5, F6, F7, and F8 — Increment/Decrement by a small amount

To make small incremental adjustments to the X and Z adjustment fields, use the arrow keys to select the value to be
adjusted and press one of these keys. A small amount (as stated on the key’s label) will be added to or subtracted
from the affected field.

F10 — Save

When you are done with modifications, press this key to save the changes.

5.2.1 Procedures for Setting Up Tools: Introduction

Follow these five steps to successful CNC turning:

1. Determine the tools necessary to machine the part by analyzing the print.

2. Set up the tool geometry characteristics and offsets for each tool (see Chapter 2).
3. Program the part using Intercon (see Chapter 7, Lathe Intercon Manual).
4

. Set the X and Z Part Zero positions on the stock to be machined (see Section 4.1.2).

(6]

. Graph the part to check for programming errors and then machine the part.

Tool offsets let the control know the difference in position for each tool being used. Since different tools are at different
positions, each tool will have its own specific offset value in X and Z. For a multi-tool job, it is critical that the X- and
Z-offsets for each tool are set at the proper values.

We will use the control to determine the difference in location of each tool by simply defining a position from which to
measure each individual tool. If you have a tool touch-off device you can use the auto tool measure feature (see the
end of this chapter). If you do not have a tool touch-off device, the easiest method is to make a skim cut and then
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touch each tool off of the newly-measured skim cut diameter. The control will record the distance that each tool had to
move to touch-off of the known diameter. Once the X- and Z-offset information is known for each tool, a multi-tool
program can be run with success.

Before doing the procedures in the following sections, make sure:

1. The “Entry Mode” field in the Tool Geometry Offset Library is toggled to “absolute”.
2. The control is in Diameter mode (set Machine Parameter 55 to 0).

3. The adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter) are all zeroed out
for the tools, which will be involved in the measurement process.

5.3 Setting up Tool Orientation, Tool Type, and Approach

STEP 1: Open the Tool Geometry Offset Library:

On the T-series Control Main Screen, press: F1 — Setup — F2 — Tool Offset.

Move the cursor to the row of the tool you want to set up.

STEP 2: Set the Tool Orientation:

Move the cursor to the Tool Orient column. The choices here are:

» OD (outer diameter) — Tool is designated to work on outside surfaces; tool is facing toward centerline.
« ID (inner diameter) — Tool is designated to work on internal surfaces; tool is facing away from centerline.
» FFace (front face) — Tool is designated to work on front-facing surfaces, tool is facing Z-.

» RFace (rear face) — Tool is designated to work on rear-facing surfaces, tool is facing Z+.

Because the choice of Tool Orientation limits the choices available in the Tool Type field (in Step 3), Tool Orientation
should be set before the Tool Type.

STEP 3: Set the Tool Type:

Move the cursor to the Tool Type column. The choices here are:

» OD tool types: Turning, Grooving, Threading, Cutoff
« ID tool types: Turning, Grooving, Threading, Drill, Tap, Bore, Ream
» Front Face tool types: Turning, Grooving, Drill, Tap, Bore, Ream

» Rear Face tool types: Turning, Grooving

Choose ‘Custom’ if the tool is not any of the main ones listed.
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STEP 4: Set Approach (For Gang Tool Lathes Only):

Choose the tool’s Approach direction (this is the side of the work piece that the tool needs to approach from in order to
start operation on the work piece). If your machine is not a gang tool lathe, then skip this step.

» For a horizontal gang tool lathe, the choice is either Front or Back.

» For a vertical gang tool lathe, the choice is either Left or Right.

Observe the Effect on the Help Diagrams:

Tool
Step 2: =
P Orient oD Offzset
Tool X oy
Step 3: =Turn * o
e 5
Ref. (o
Tool

(Offset #01)

Step 4: Approach = Rear

As you toggle through the choices of these fields, you will notice that the help diagrams in the upper-right part of the
screen dynamically change according to your choices.

The diagram shown above on the left depicts the tool’s general shape and orientation, as well as its relationship to the
reference tool (which is the “Tool Used for Measurement” mentioned later in this chapter). The diagram shown above
on the right depicts the suggested possible tool nose vectors for the choices made in Steps 2, 3, and 4.

5.4 Setting up the Nose Vector

Entering the Nose Vector for your tool will tell the control how that tool is oriented in the machine. This is needed for
calculating cutter compensation and determining how to retract the tool during cutting cycles.

Note: It is best to have the Tool Orient, Tool Type, and Approach fields already set up for the tools involved before
setting the nose vector.

Move the cursor to the row of the tool you want to set up, and then move the cursor to the Nose Vector column. Select
numbers 1 through 8. You can use the help diagram on the upper-right side of the screen to help you determine the
proper nose vector number. The suggested possible nose vectors are determined by the Tool Orientation, Tool Type,
and Approach.

If you choose one of the suggested node If you enter a nose vector number that is not
vector numers, the number on the diagram will suggested, it will appear crossed out like this:
be circled like this:
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Note that the diagram’s suggestions may not cover all cases. Therefore, the user interface of the Tool Geometry Offset
Library allows you to enter a nose vector number that is not suggested by the diagram.

For further information on how the nose vector is used during Cutter Compensation, see G40, G41, and G42 in
Chapter 9.
5.5 Manual Measurement of X-axis Tool Offsets for OD Tools

Note: Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should all be zeroed out for the tools that will be involved in the steps below.

Note: Also, it would be beneficial to have the Tool Orient, Tool Type, Approach, and Nose Vector fields already set up
for the tools involved.

STEP 1:

Chuck up a piece of stock, and use the Jog buttons to make a skim cut (Figure 1). Leave the tool set at this X-position.

Note: Start the spindle by switching to manual mode, pressing the Spin Start button, and adjusting the RPM with the
spindle override knob.

< i T
=1.8721"
— T /i
|
Figure 1 Figure2 |

STEP 2:

Measure the new skim cut diameter, as shown in Figure 2.

STEP 3: Open the Tool Geometry Offset Library

On the T-series Control Main Screen, press: F1 — Setup — F2 — Tool Offset.
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STEP 4: Set the X-measurement Diameter

Move the cursor to the X-offset column and press the F1 — X Diam key. Enter the diameter measured in Step 2 into
the “Establish the X-diameter” field and then press the F10 — Save key to accept. The X-measurement Diameter for
OD tools is now set.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool:
X NI +0 OOOO Feedrate 100% 0.0 ipm

] Splndle 0A

Z +0.0000

Establish the X Diameter

Load the Reference Tool
Jog to the Reference Position

OR Coolant Description
Type the reference location below 55 Degree turning
Press F10 to Save the Reference 80 Degree turning
.125 wide cutoff
.0625 wide OD Grve
OD Threading Tool
#3 Center Drill
Drill
Tap
.125 wide OD Grve
9/16 drill

Oocooocooooo

FFace
X Diam: Not set
Z Ref: Not set : absolute

X Diam  Measure - . -.001 | +.0001

F6 F7

STEP 5: Measure the X-offset

Press the F2 — Measure Tool key then the F5 — Measure Offset X key to measure the X-offset of the tool used to
make the skim cut. This value appears in the X-offset field.
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WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X { +O OOOO Feedrate: 100% 0.0 ipm
B - F 1

Tool Library

Off. Tool Tool X z Nose Nose Spin Max

# Loc i Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
01 T Turn Front 0.0000 0.0000 0.0150 3 0 Off |55 Degree turning
02 TO2 Turn Front 0.0000 0.0000 0.0312 3 80 Degree turning
03 TO3 Cutoff  Front 0.0000 0.0000 0.0000 8 .125 wide cutoff
04 TO4 Groove Front 0.0000 0.0000 0.0000 7 .0625 wide OD Grve
05 TOS Thread Front 0.0000 0.0000 0.0312 3 OD Threading Tool
06 T06 Drrill Front 0.0000 0.0000 0.0000 7 #3 Center Drill

07 TO7 Drrill Front 0.0000 0.0000 0.0000 7 Drill

08 TO8 Tap Front 0.0000 0.0000 0.0156 7

09 TO9 Groove Front 0.0000 0.0000 0.0000 8

10 T10 FFace Drill Front 0.0000 0.0000 0.0000 7

Tap
.125 wide OD Grve
9/16 drill

Ooooooooo

X Diam: Not set
Z Ref: Not set Entry mode: absolute

Measure Abs Export

Tool
F2

I Measure |
offset X
2
Notes:
1. Always make sure the cursor is on the correct Offset #.
2. Press the F5 — Measure Offset X key while the tool is STILL at the skim cut diameter.

3. Any piece of stock can be used to set tool offsets. It is not necessary to use the actual part blank.

STEP 6: Measure the Next Tool

Touch the next tool to the new skim cut OD (the X-measurement Diameter) as shown in Figure 5, and press the
F2 — Measure Tool key then the F5 — Measure Offset X key. Repeat this step for the rest of your OD tools.

:Lié'-

For each new OD tool:
Touch off X diameter

- and press F2 then F5

Figure 5

Notes:
1. Verify you are clear of any obstacles, then use “Tool Check” to withdraw the tool from its current position.

2. Use a piece of paper to touch-off the next tool to the skim cut diameter. Slowly jog closer to the work piece,
switch to Incremental jog mode, and continue to slowly jog closer to the work piece in small increments until the
tool barely pins the paper to the workpiece.

3. If you are using an ATC, be sure that you are clear of any obstacles, then use the ATC button in the Tool Library
to rotate the ATC to the next tool position.
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5.6 Manual Measurement of X-axis Tool Offsets for ID Tools

After setting all OD Tool Offsets, a new Internal X-measurement Diameter should be set to measure the X-offsets for
all ID Tools.

Notes:

1. Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should all be zeroed out for the tools that will be involved in the steps below.

2. It would be beneficial to have the Tool Orient, Tool Type, Approach, and Nose Vector fields already set up for the
tools involved.

STEP 1:
Chuck up a piece of stock and use the Jog buttons to make a skim cut (Figure 6). Leave the tool set at this X-position.

Note: Start the spindle by switching to manual mode, pressing the Spin Start button, and adjusting the RPM with the
spindle override knob.

T .
/) 1 Tos ) - 13340
¢ ] / - .
S \
\ LU

Figure 6 Figure 7

STEP 2:

Measure the new skim cut diameter, as shown in Figure 7.

STEP 3: Open the Tool Geometry Offset Library

On the T-series Control Main Screen, press: F1 — Setup — F2 — Tool Offset.

STEP 4: Set the X-measurement Diameter

Move the cursor to the X-offset column and press the F1 — X Diam key, enter the diameter measured in Step 2 into the
Establish the X-diameter field, and press the F10 — Save key to accept. The X-measurement Diameter for ID tools is
now set.
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WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: =
X NI/ +O OOO Feedrate: 100% 0.0 ipm
B - F 1

Spindle: 0A

Establish the X Diameter

Load the Reference Tool
Jog to the Reference Position
Press F10 to Save the Reference [pin  Max

OR ir Spin Coolant Description
Type the reference location below 0 Off |55 Degree turning
Press F10 to Save the Reference Off |80 Degree turning
Off |.125 wide cutoff
Off |.0625 wide OD Grve
Off |OD Threading Tool
Off |#3 Center Drill
Off | Drill
Off |Tap
Off |.125 wide OD Grve
Off |9/16 drill

0.0000 0.0312

0.0000 0.0000 0.0000

0.0000 0.0000 0.0000

0.0000 0.0000 0.0156

0.0000 0.0000 0.0000

FFace i 0.0000 0.0000 0.0000

Ooooooooo

X Diam: Not set
Z Ref: Not set Entry mode: absolute
X Diam ) Measure +.001 | -.001 | +.0001 | -0001 | T | save
Tool Wear
F2 E5) F6 F7 F8 F9 F10

STEP 5: Measure the X-offset

Press the F2 — Measure Tool key then the F5 — Measure Offset X key to measure the X-offset of the tool used to
make the skim cut. The measured value will appear in the X-offset field.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: T0101
X £ > +O 0000 Feedrate: 100% 0.0 ipm
- h f

] Spindle: 0A

Z +0.0000 "

Tool Library

Tool X z Nose Nose Spin Max
Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn Front 0.0000 0.0000 0.0150 Ccw 0 55 Degree turning
Turn Front 0.0000 0.0000 0.0312 80 Degree turning
Cutoff  Front 0.0000 0.0000 0.0000 .125 wide cutoff
Groove Front 0.0000 0.0000 0.0000 .0625 wide OD Grve
Thread Front 0.0000 0.0000 0.0312 OD Threading Tool
Drill Front 0.0000 0.0000 0.0000 #3 Center Drill
Drrill Front 0.0000 0.0000 0.0000 Drrill
Tap Front 0.0000 0.0000 0.0156 Tap
Groove Front 0.0000 0.0000 0.0000 .125 wide OD Grve
FFace Drill Front 0.0000 0.0000 0.0000 9/16 drill

w

NONNNWN©OW
Ooooooooo

: Not set
Z Ref: Not set Entry mode: absolute

Measure |
Tool
F2

Measure
offset X
F5

Notes:

1. Verify that the cursor is highlighting the X-offset field for the offset number that you are measuring.

2. Press the F5 — Measure Offset X key while the tool is STILL at the skim cut diameter.
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STEP 6: Measure the Next Tool

Touch-off all internal tools on this new internal diameter and press the F2 — Measure Tool key then the
F5 — Measure Offset X key to measure each one. Repeat this step for all the remaining ID tools (Figure 5.1).

.

I]! For each new ID tool: Touch-off
T4 X-diameter and press the F2 key then

—l—\ the F5 key.

Figure 5.1

Notes:

1. Make sure you are clear of any obstacles, then use “Tool Check” to withdraw a tool from its current position.

2. Use a piece of paper to touch-off the next tool to the skim cut diameter. Slowly jog close to the work piece, switch
to Incremental jog mode, and jog in close at small increments until the tool just pins the paper to the workpiece.

3. If you are using an ATC, move the ATC away from any obstacles, then use the ATC button in the Tool Library to
index to the next tool position.

Special Cases: Sometimes it might be difficult to touch a new tool off of the X-measurement Diameter set in Step 2.
If this is the case, you can repeat each step from #1 through 5 for EACH tool, reading in a new reference position for
EACH tool. In this case, you will make a new skim cut Measurement Diameter for each tool and enter that new skim
cut diameter as a new reference position for that tool. This method is more work, but if touching off a new tool to an
existing reference position is very difficult, this method may be used for both OD & ID tools.

5.7 Manual Measurement of X-axis Offsets for Drills, Center Drills, and Taps

To set drills, center drills, taps, and boring tools, sweep the tool in with an indicator to find the spindle center.
Remember that the X-measurement Diameter should be set to “0” before proceeding with Step 1 (see the section
“Setting X-axis Tool Offsets for OD Tools” earlier in this chapter for directions on setting an X-measurement Diameter).

Notes:

1. Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should all be zeroed out for the tools which will be involved in the steps below.

2. Also, it would be beneficial to have the Tool Orient, Tool Type, Approach, and Nose Vector fields already set up
for the tools involved.

STEP 1: Set the Indicator

Mount the indicator base on the spindle or put the indicator in the chuck. Move the tool towards the approximate
center of the spindle (see Figure 11).
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{Manual)

Figure 11

STEP 2: Center the Drill

Touch the indicator probe to the shank of the tool and rotate the chuck by hand. Jog the X-axis in Incremental mode
until the indicator reads the same value all the way around the circumference of the tool.

STEP 3: Measure the X-offset

Press the F2 — Measure Tool key then the F5 — Measure Offset X key to measure the X-offset of the tool. The value
appears in the X-offset field.

Note: This procedure may also be used in setting ID tool offsets in cases where an initial ID skim cut is not possible.

5.8 Manual Measurement of X-axis Offsets for Boring Tools

Since boring tools come with a manufactured offset, setting a boring tool is just like setting a drill, but with a few added
steps. Follow Steps 1 through 3 in the previous section above, and then do the following steps:

Notes:

1. Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should all be zeroed out for the tools which will be involved in the steps below.

2. Also, it would be beneficial to have the Tool Orient, Tool Type, and Approach fields already set up for the tools
involved.

STEP 4: Find the Tool Offset

Look up the tool manufacturer’s offset value for the tool being measured.

STEP 5: Switch to Incremental mode

With the X-offset field highlighted for the tool being measured, press the F4 — Abs/Inc key until the “Entry Mode:” field
on the screen reads “Incremental”.
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STEP 6: Enter the Given Offset

Multiply the manufacturer’s offset by negative two (—2) and type the number into the X-offset field. The value you type
should appear as being added to the measured X-offset value that was already measured.

Note: Remember to press the F4 — Abs/Inc key to toggle the Entry Mode back to “Absolute” when you are done.

5.9 Manual Measurement of Z-axis Tool Offsets

Notes:

1. Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should all be zeroed out for the tools which will be involved in the steps below.

2. Also, it would be beneficial to have the Tool Orient, Tool Type, Approach, and Nose Vector fields already set up
for the tools involved.
STEP 1:

Chuck up a piece of stock and use the Jog buttons to make a skim cut (see Figure 12) OR if the surface is true,
touch-off the end (see Figure 13).

E

MNEW FACE e
GENERATH:\ | ‘ ‘ [

=y

“
L

s

L

[

]
=

Spindle Spindle
Running Stopped
Figure 12 Figure 13

Z Reference

STEP 2: Open the Tool Geometry Offset Library

On the T-series Control Main Screen, press: F1 — Setup — F2 — Tool Offset.

STEP 3: Set the Reference:

Make sure the Z-column is highlighted, press the F1 — Z Ref. key and then the F10 — Save key to accept this as the
reference.

STEP 4: Measure the Tool Offset

Without moving the Z-position of the tool that you just used to set a reference point, press the F2 — Measure Tool key
then the F6 — Measure Offset Z key to measure the Z-offset of that tool (it should result in 0 as its offset) as seen in
Figure 14.
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WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: TO101
X { +O OOOO Feedrate: 100% 0.0 ipm
_ - F 1

Tool Library

Off. Tool Tool X z Nose Nose Spin Max
Loc i Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
T Turn Front 0.0000 0.0000 0.0150 3 0 Off |55 Degree turning
Turn Front 0.0000 0.0000 0.0312 3 Off |80 Degree turning
Cutoff  Front 0.0000 0.0000 0.0000 8 Off |.125 wide cutoff
Groove Front 0.0000 0.0000 0.0000 7 Off |.0625 wide OD Grve
Thread Front 0.0000 0.0000 0.0312 3 Off |OD Threading Tool
Drrill Front 0.0000 0.0000 0.0000 7 Off |#3 Center Drill
Drrill Front 0.0000 0.0000 0.0000 7 Off | Drill
Tap Front 0.0000 0.0000 0.0156 7 Off |Tap
Groove Front 0.0000 0.0000 0.0000 8 Off |.125 wide OD Grve
FFace Drill Front 0.0000 0.0000 0.0000 7

Ooooooooo

Off |9/16 drill
X Diam: Not set
Z Ref: Not set Entry mode: absolute

Measure Abs Export
Tool
F2

Measure
offset Z
F6

STEP 5: Measure the Next Tool Z-offset

Load the next tool and bring it to the reference point (as shown in Figure 13). Press the F2 — Measure Tool key then
the F6 — Measure Offset Z key, and repeat for all remaining tools.

Note: Make sure the cursor is on the correct Offset number being measured before pressing the F2 — Measure Tool
key then the F6 — Measure Offset Z key.

5.10 Manual Measurement of Part Cutoff Tool Z-offset

Notes:

1. Before you begin, the adjustment values in the Tool Wear Adjustment Screen (described earlier in this chapter)
should be zeroed out for the tools that will be involved in the setup as described below.

2. Also, it would be beneficial to have the Tool Orient, Tool Type, Approach, and Nose Vector fields already set up
for the tools involved.

Load the part cutoff tool and bring it to the stock face (Figure 15). With the menu highlighted in the Z-offset column at
the correct offset number, press the F2 — Measure Tool then F6 — Measure Offset Z key.

TOG

L]

Figure 15
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If the part cutoff tool is 0.125 wide and you want the back side of the tool to be set at Z-zero, then highlight the Z-offset
of the tool being adjusted and press the F4 — Abs/Inc key to toggle to incremental mode.

WCS #1 (G54)

X

Off. Tool
Loc
TO1
T02
TO3

04 T04

05 TOS

06 T06

07 TO7

08 T08

09 TO9

10 T10

X Diam: Not set

Z Ref:

Tool

Current Position (Inches)

Job Name: PAWN.cnc

Tool:

Tooo

Offset #01)

Tool Library

X Z

Type Approach Offset Offset

Front 0.0000 0.0000

Turn
Turn
Cutoff
Groove
Thread
Drill
Drrill
Tap
Groove
FFace Drrill

Not set

Measure

X Diam

Tool
F2

Front
Front
Front
Front
Front
Front
Front
Front
Front

0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

Nose

Nose Spin

Radius Vector Dir

0.0150
0.0312
0.0000
0.0000
0.0312
0.0000
0.0000
0.0156
0.0000
0.0000

3

NONNNWNOW

Entry mode: incremental

+.001
5

‘ -.001

F6

cw

+.0001
F7

Ooocooooooo

Coolant

Off
Off
Off
Off
Off
Off
Off
Off
Off
Off

-.0001

F8

Description
55 Degree turning
80 Degree turning
.125 wide cutoff
.0625 wide OD Grve
OD Threading Tool
#3 Center Drrill
Drill
Tap
.125 wide OD Grve
9/16 drill

Tool
Wear
i) F10

SENS

Type in -.125 and press the ENTER key. The value of —0.125 will be added to the value measured in Step 1.

Note: Remember to press the F4 — Abs/Inc key to toggle the Entry Mode back to “absolute” when you are done.

5.11 Setting the Nose Radius

The Tool Geometry Offset Library also has a field for the tool Nose Radius (labeled R in Figure 17).
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Figure 17

This field tells the control the distance to adjust when cutter compensation is used (G41 or G42). For further
information, see G40, G41, and G42 in Chapter 9.

WCS #1 (G54) Current Position (Inches) Job Name: PAWN.cnc

Tool: ==
X NI +O OOOO Feedrate: 100% 0.0 ipm
B - b 1

] Spindle: 0A

Offset

x 12
T01
Offset J
Ref.\‘
Tool LU
Offset #01)

Tool Library

Tool X z Nose Nose Spin Max

Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
Turn Front 0.0000 [ONe[olo]s] 0.0150[E] 0 Off |55 Degree turning

Turn Front 0.0000 0.0000 0.0312

Cutoff  Front 0.0000 0.0000 0.0000

Groove Front 0.0000 0.0000 0.0000

Thread Front 0.0000 0.0000 0.0312

Drill Front 0.0000 0.0000 0.0000

Drrill Front 0.0000 0.0000 0.0000

Tap Front 0.0000 0.0000 0.0156

Groove Front 0.0000 0.0000 0.0000

FFace Drill Front 0.0000 0.0000 0.0000

Off |80 Degree turning
Off |.125 wide cutoff
Off |.0625 wide OD Grve
Off |OD Threading Tool
Off |#3 Center Drill

Off | Drill

Off |Tap

Off |.125 wide OD Grve
Off |9/16 drill

N®ONNNWN®OW
Ooooooooo

X Diam: Not set

Z Ref: Not set Entry mode: absolute

‘ oS ‘ Abs Measure | Measure
A

Inc offset X | offset Z
Esc

F4 F5 F6

To edit these entries, first press the F4 — Abs/Inc key until the “Entry Mode” field reads “absolute”. Move to the desired
Nose Radius field using the arrow keys and type in the nose radius of the tool, and press the Enter key.
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5.12 Automatic Tool Touch-off cycles (extra-cost option)

Pressing the F2 — Measure Tool key will give you access to a sub-menu used for measuring X- and/or Z-offset
measurements of a tool. When Auto Tool Measure (an extra-cost option) is set up and enabled, the functions under
this sub-menu will give the Operator an additional choice of doing X- and Z-offset measurements automatically using a

Tool Touch-off device.

Measure Entry mode: absolute
Tool Abs Measure | Measure | Measure
Inc offset X | offset Z | Z and X
F2 F4 F5 F6 F7

Measure Tool Sub-menu

F5 — Measure Offset X: Prompt the Operator with a choice to do either Manual measure of X-offset or Auto Tool
Touch-off cycle to measure X-offset.

F6 — Measure Offset Z: Prompt the Operator with a choice to do either Manual measure of Z-offset or Auto Tool
Touch-off cycle to measure Z-offset.

F7 — Measure Z and X: Do Auto Tool Touch-off cycles to measure both the Z- and X-offsets (starting with Z first).

The rest of this section will concentrate on the three Auto Tool Touch-off cycles accessed under these three keys. See
Parameters 257 and 281-283 for information on setting up Automatic Tool Touch-off.

Auto Tool Touch-off Cycle to Measure X-offset (F5)

This cycle will do a single axis measuring move along the X-axis. The +/- axis movement directions are initially
determined by the tool’'s Nose Vector and secondarily by its Approach Direction, but you can change the
X-measurement direction by pressing the F1 — Orient key on the dialogue box. It is important to position the tool in the
correct location before starting this cycle. To run this cycle from the Tool Geometry Offset Library, first jog the tool to
the correct location and press:

F2 — Measure Tool — F5 — Measure Offset X — CYCLE START.

For X- direction: —.Jog tool here and
' press CYCLE START
Tool Touch-off
Device B 7+

.l;;'{—

For X+ direction: \_|«Jog tool here and
press CYCLE START
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Auto Tool Touch-off Cycle to Measure Z-offset (F6)

This cycle will do a single axis measuring move along the Z-axis. The +/- Z direction is determined primarily by the
tool's Nose Vector and secondarily by its Approach Direction. It is important to position the tool in the correct location
before starting this cycle. To run this cycle from the Tool Geometry Offset Library, first jog the tool to the correct
location and press:

F2 — Measure Tool — F6 — Measure Offset Z — CYCLE START.

Tool Touch-off —
Device - - 7+

Jog tool here and
press CYCLE START

Auto Tool Touch-off Cycle to Measure both Z- and X-offsets (F7)

This cycle combines the measurement of Z- and X-offsets into one cycle. The +/— axis movement directions are
determined primarily by the tool's Nose Vector and secondarily by its Approach Direction, but you can change the
X-measurement direction by pressing the F1 — Orient key on the dialogue box. To run this cycle from the Tool
Geometry Offset Library, jog the tool to the correct location and press:

F2 — Measure Tool — F7 — Measure Offset Z and X — CYCLE START.

1
I
|
P ——

Tool Touch-off L

Device B -- z

L
'}
//7 |

Jog tool here and
press CYCLE START

5.13 TT-2 and TT-4 Parameters

Various tool touchoff parameters can be set on the Machine Parameters screen (see Chapter 11). Make sure you
enter these parameters before you begin using the TT-2/TT-4. If these parameters are not entered properly, damage to
the tool touchoff device may result.

Probe Detect (Parameter 18): When this parameter is set, Digitizing and Probing cycles will not be run unless a
probe or touch-off block is connected. This parameter is used to prevent the tool or probe from crashing into the
table. The default value for this parameter is 0, which disables this feature.

Tool Touchoff Device Input Number (Parameter 244): This parameter is the input number that the Tool Touch-off
device is wired into on the PLC.
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Tool Touchoff Detect (Parameter 257): The spindle inhibit parameter (Parameter 18) must be set (non-zero) for this
feature to work. The default for this parameter is 0, which disables this feature. When this parameter is set
(non-zero), the Tool Measuring cycle will not run unless a TT1 or a probe is connected.

Tool Touchoff Device X Stylus Size (Parameter 281): The diameter of the X dimension of the Touchoff device.
Tool Touchoff Device Z Stylus Size (Parameter 282): The thickness of the Touchoff device stylus.

Auto Tool Touchoff Safety Clearence (Parameter 283): Configures the Auto Tool Touch-off cycles in the Tool
Geometry Offset Library. Used in the combination X and Z Tool Touch Off Cycle. The additional distance the
Probing Cycle uses to clear the Probe Stylus Diameter after probing Z and then moving in preparation to probe
X.

Tool Touchoff Type (Parameter 405): Set this parameter to choose the type of tool touchoff.

Tool Touchoff State When Tripped (Parameter 407): This parameter chooses whether the TT is open or closed
when tripped. If closed when tripped, P407 = 0. If open when tripped, P407 = 1. The default setting is P407=0.

5.14 Centroid CNC Lathe Tool Touch-off Using TT-4/TT-2

1. To start the Z-reference process, place the reference tool of choice into the Tool Post and the TT-4/TT-2 into the
Spindle. Tighten the spindle and make sure that it is snug to prevent movement from the TT-4/TT-2. Plug in the
TT-4/TT-2 cable. See Figure 5.2 for reference. For this example, we will be using Tool #1, but any tool number
can be used.

Figure 5.2: TT-4 shown in spindle with the reference tool loaded in the Tool Post. Note the location of the edge of the
tool in reference to the center of the TT-4

2. From the Home screen, press F1 — Setup — F2Tool Setup. You will now have the screen shown in Figure 5.3
pulled up.

3. Using your mouse cursor or touch screen, select the Z-offset Value for the Offset # of your reference tool
number. For this example, we will be using Offset #1. When selected, the value will be highlighted in yellow and
the F1 — Z Ref option will appear in the bottom-left corner. Your screen should look like Figure 5.4.
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WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

3 | Tool: TO000
X ) +0 4700 Feedrate 100% 0.0 ipm Part Cnt: 0

I
Splndle 0A Part #1:
I

Offset

X [To1
Offset
™\
Ref. l@
Tool

(Offset #01)
Tool Library

Off. Tool Tool Tool X Z Nose Nose Spin Max

# Loc Orient Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
01 oD Turn Front 0.0000 0.0000 0.0150 3 CW 0 Off |55 Degree turning -

02 T02 OD Turn Front 0.0000 0.0000 0.0312 Ccw Off |80 Degree turning
03 T0O3 OD Cutoff  Front 0.0000 0.0000 0.0000 cw Off |.125 wide cutoff
04 T0O4 FFace Groove Front 0.0000 0.0000 0.0000 cw Off |.0625 wide OD Grve
05 T0O5 OD Thread Front 0.0000 0.0000 0.0312 cw Off |OD Threading Tool
06 TO6 FFace Drill Front 0.0000 0.0000 0.0000 cw Off |#3 Center Drill
07 TO7 FFace Drill Front 0.0000 0.0000 0.0000 cw Off | Drill
08 TO8 FFace Tap Front 0.0000 0.0000 0.0156 cw Off |Tap
09 TOS oD Groove Front 0.0000 0.0000 0.0000 cw Off |.125 wide OD Grve
10 T10 FFace Drill Front 0.0000 0.0000 0.0000 cw Off |9/16 drill

NONNNWN©OW
=) &) (= (©) = (== (=) =)

X Diam: Not set
Z Ref: .8917 Entry mode: absolute

/ % Measure Abs Export |
\ Ejs\c Tool Inc (50
\ F2 F4 ES |

WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

Tool: T0000
+O_47OO Feedrate: 100% 0.0 ipm Part Cnt: 0
| romrrro—

Part #1:

X
Offset

(Offset #01)
Tool Library

Tool Tool X 7 Nose Nose Spin Max
Orient  Type Approach Offset Offset Radius Vector Dir Spin Coolant Description
oD Turn _ Front 0.0000 NNy 0.0150 3 CW 0  Off |55 Degree turning &
oD Turn Front 0.0000 0.0000 0.0312 cw Off |80 Degree turning
oD Cutoff ~ Front 0.0000 0.0000 0.0000 cw Off |.125 wide cutoff
FFace Groove Front 0.0000 0.0000 0.0000 cw Off |.0625 wide OD Grve
oD Thread Front 0.0000 0.0000 0.0312 cw Off |OD Threading Tool
FFace Drill Front 0.0000 0.0000 0.0000 cw Off |#3 Center Drill
FFace Drill Front 0.0000 0.0000 0.0000 cw Off | Drill
FFace Tap Front 0.0000 0.0000 0.0156 Ccw Off |Tap
oD Groove Front 0.0000 0.0000 0.0000 Ccw Off |.125 wide OD Grve
FFace Drill Front 0.0000 0.0000 0.0000 cw Off |9/16 drill

N®ONNNWN®OW
(=) (=) (=] (=] (=) (=) (=) (=) =)

X Diam: Not set
Z Ref: -2.8917 Entry mode: absolute

MeTizL;re ‘I\:cs +.001 | -.001 | +.0001 | -.0001 WZZIr Save
F4 E5 F6 E7 F8 F9 F1
Figure 5.4: F2 — TOOL OFFSET menu with Z-offset value for the Offset # selected Note the addition of F1 —Z Ref in
the bottom-left

4. To complete the Z-reference, select the F1 — Z Ref key. This will pull the menu options up, as shown in
Figure 5.5. You will want to select the F1 — Auto key. Press the Cycle Start key. Selecting this option will allow
the tool to move towards the TT-4/TT-2.

5. Once complete, your Lathe Z-reference has been successfully set up. Press the F10 — Save key to save the
Z-reference information.
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WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc

Tool: TO000
+O_47OO Feedrate: 100% 0.0 ipm Part Cnt: 0
|y

Spindle: 0A Part #1: 3

-2.8333

74
Offset

X
Offset

Off. Tool Tool Tool X in  Max
# Loc Orient Type Approach Offset ir Spin Coolant Description
01 TO1 oD Turn Front ; 55 Degree turning a

oD Turn A 0.0000 80 Degree turning
oD Cutoff 0.0000 0.0000 .125 wide cutoff

FFace Groove 0.0000 0.0000 .0625 wide OD Grve
oD Thread 0.0000 0.0000 OD Threading Tool

FFace Drrill 0.0000 0.0000 #3 Center Drill

FFace Drill 0.0000 0.0000 Drill

FFace Tap 0.0000 0.0000 Tap
oD Groove 0.0000 0.0000 .125 wide OD Grve

FFace Drill 0.0000 0.0000 0.0000 9/16 drill

N 0ONNNWN o
olfoloioioiooloic

: Not set
Z Ref: -2.8917 Entry mode: absolute

Manual
F10

Figure 5.5: F1 — Z Ref menu
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6 Running a Job

To start the currently-loaded job, go to the Main Screen and press the CYCLE START button on the jog panel. If your
control is not equipped with a jog panel, press ALT+S on the keyboard.

6.1 Active Job Run Screen with G-code Display

If the Run-time Graphics option is set to Off, the following screen is displayed while a job is running:

WCS #1 (G54) Current Position (Inches) Job Name: bikersblvd.nc

Tool: T2 H2 Program #20000
—1 1 1 53 Feedrate: 100% 12 ipm Part Cnt: 0O
- F 1 |
Spindle: +3000 A Part #7: 0
1

+OO791 I Time: 0:00:41

302 Moving...
327 Fault: job cancelled

O OO 80 9033 Reset Initiated, Press Reset to Clear
- - 327 Fault: job cancelled

4032 Reset Cleared

302 Moving...

Press CYCLE CANCEL to cancel

Distance to Go

X +0.0532 . X-1.2616 Y-.0095
. X-1.2569 Y-.0012

Y +0.0258 . X-1.2404 Y.0138

z +0.0000 . X-1.2339Y.0177

. X-1.1299 Y.072
T . X-1.0621 Y.1049
X PPees . X-1.0044 Y.1307
. X-.9046 Y.1689
Y +0.0744 . X-.8174 Y.1938
z -0.0080 . X-.7306 Y.2104
. X-.6322 Y.2212

On this screen, the following F-keys are available:

F3 — Repeat On/Off: Toggle the repeat feature for part counting. For more information, see F3 under the Run Menu
section later in this chapter.

F4 — Skips On/Off: Enable/Disable block skips. For more information, see F4 under the Run Menu section later in
this chapter.

F5 — Auto: This key will only appear in Single Block mode. When you press this key, it turns on Auto mode and
disables Single Block mode. Once Auto mode is turned on, Single Block cannot be re-enabled unless you stop
the job. For more information, see F5 under the Run Menu section later in this chapter.

F6 — Stops off: This key will only appear if Optional Stops is on. When you press this key, it turns off Optional Stops.
Once Optional Stops is turned off, it cannot be re-enabled unless you stop the job. For more information, see F6
under the Run Menu section later in this chapter.

F8 — Graph: Switch to run-time graphics screen. This key only appears if the job was started with the run-time
graphics option turned on.

F9 — Rapid On/Off: Turn rapid override on/off.
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For information on other keys that are available while a job is running, see Chapter 2.

6.2 Run-time Graphics Screen

When a job is running with Run-time Graphics set to On, a screen similar to the following is displayed:

WCS #1 (G54) 41. G71 P10 Q20 U0.02 W0.0 F7.0 Job Name: PAWN.cnc
X +0.9800

Distance to Go
z -1.2296
X +0.0000

Spindle RPM:

S: +1850 A

Feedrate:
100%
7.0 ipm

302 Moving...

Press CYCLE CANCEL to cancel

The following keys are available while the job is running in Run-time Graphics.

F7 — Clear: Clears the trail up to the tool’s current position in the program.
F8 — G-code: Switch to the Job Run Screen with G-code display.
F9 — Trail On/Off: Turn on/off the tool trail display.

6.3 Canceling a Job in Progress

There are three conventional ways to cancel a currently running job (CNC program). When a job is canceled using any
of the following methods, the job’s progress will be recorded. This allows the user to restart the job using the Resume
Job option or the Search and Run option.

CYCLE CANCEL: Pressing this key while a job is running will cause the control to abort the job currently being run.
The control will stop movement immediately, clear all M-functions, and return to the main screen. Hitting the
escape key on the keyboard is equivalent to hitting CYCLE CANCEL.

TOOL CHECK: Pressing this key while a job is running will cause the control to stop the normal program movement,
turn off the spindle, clear all M-functions, and go the Run menu screen. Make sure the tool will clear the part
before pressing Tool Check a second time, which will move the X- and Z-axes to their home position. The
control will then automatically go to the resume job screen.

EMERGENCY STOP (E-Stop): Pressing the EMERGENCY STOP button while a job is running will cause the control
to abort the job currently being run. The control will stop movement immediately, clear all M-functions, and
return to the main screen. Also, the power to all axes will be released.
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6.4 Resuming a Canceled Job

If a job is canceled using one of the methods described above, it can be resumed in one of three ways:

CYCLE START: Pressing the CYCLE START button will restart the job at the BEGINNING of the part program.

Note: Before performing a F1 — Resume Job or F2 — Search, the tool may need to be positioned in X and Z for
cycles that start down inside an ID or behind a shoulder.

F1 — Resume Job: (Located in F4 — Run menu) Restart the canceled job at or near the point of interruption. See the
next section in this chapter entitled “Run menu” for more information.

F2 — Search: (Located in F4 — Run menu) Restart at a specified point in the part program. See the next section in
this chapter entitled “Run menu” for more information.

6.5 Run Menu

Press the F4 — Run key from the main screen to access the Run menu. From this menu, the Operator can restart a
canceled job or change the way a job will be run.

WCS #1 (G54) Current Position (Inches) Job Name: NO_JOB_LOADED.cnc
Tool: ===li==c
+O OOOO Feedrate: 100% 0.0 ipm
- } 1
1 Spindle: 0 A

+0.0000 __——

9033 Reset Initiated, Press Reset to Clear
335 Emergency stop released

9033 Reset Initiated, Press Reset to Clear
327 Fault: job cancelled

Press CYCLE START to start job

Single Block Mode: Run-Time Graphics:
Optional Stops:

Block Skips:

Job Repeat:

Part Count: “

Repeat | /Skips Rapid RTG
on on Block Stops Graph off On/Off
F2 F3 F4 F5 F6 F8 F9 F10

Search

F1 — Resume Job: Access the resume job screen by pressing the F4 — Run key on the main screen to go to the run
screen, then pressing the F1 — Resume Job key in the run screen to go to the resume job screen. If the job was
canceled by pressing TOOL CHECK, the control will go to the resume job screen automatically. From this
screen, the user can modify tool offsets, modify the tool library, turn block mode on and off, turn optional stops
on or off, graph the partially-completed job, or start the partially-completed job.

The resume job option is not always available. The following situations will cause the resume job option to be
unavailable:

» Loading a new job.
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* Running a job to completion.
» Parse errors in the job.
« Editing or reposting the job file.

* Loss of power while a job is running.

F2 — Search: Invoking this option will bring you to the “Search and Run” menu. This menu will allow you to specify the
program line, block number, or tool number at which execution of a program is to begin. Program lines are
numbered from the top of the file down, with the first line numbered 1. To enter a block number, place an “N” in
front of the number. To enter a tool number, place a “T” in front of the number. Pressing the CYCLE START
button from here would start the program at the point you specified.

An extra option unique to the “Search and Run” screen is the F1 — Tool Change “Do Last Tool Change”
function. This key toggles the tool change option as shown on screen. A “YES” tells the control to perform a tool
change so that the tool specified for the line or block has the tool indicated in the program. A “NO” uses the
currently loaded tool, regardless of what tool is specified for the line or block being searched.

CNC12 will remember previous searches. They are accessible by pressing the UP and DOWN arrow keys in the
Search text box.

Note: You cannot search within a subroutine.

F3 — Repeat On/Off: This key toggles the repeat feature for part counting. When part counting is in effect and Repeat
is on, the job will be automatically run again until the specified number of parts has been run. The On or Off
label indicates the state to which the repeat feature will toggle to when pressed, it does not indicate the current
state. The current state is indicated in the user window above.

The Part Count: prompt is used to set the Part count. Positive values set the part counter to count up, and negative
values configure the part count to count down. For example, if ten is entered in the Part Count prompt, the Part Cnt in
the status window changes to ten and the Part # changes to zero with an upward arrow indicator. When a job is run
and then completes, the Part # will increment to one. If repeat is on, the job will automatically start again and keep
running until the Part # has reached the Part Cnt. If a —10 is entered in the Part Count prompt, the Part Cnt in the
status window changes to ten and the Part # changes to ten with a downward arrow indicator. When a job is finished,
the Part # will be decremented to nine. If repeat is on, the job will automatically start again and keep running until the
Part # has reached zero.

F4 — Skips On/Off: This function toggles the block skip feature. When block skipping is on, G-code lines that start
with a forward slash character ‘/’ are skipped, i.e., they are not processed. Note that because of the way a job is
processed (in a pre-processed buffered fashion), the effect of this key may be delayed if you press it while a job
is running. The On or Off label indicates the state to which the /Skips feature will toggle to when pressed. It does
not indicate the current state. The current state is indicated in the user window above.

F5 — Block Mode: Turns single block mode on and off. This is similar to pressing the AUTO/BLOCK key. If Single
Block mode is on, the CNC software will stop after each block in your part program and wait for you to press the
CYCLE START button. Note that Auto mode is the default mode. If you use this key to turn on Single Block
mode and then run a job, Auto mode will be re-instated when the job ends. The current state of this setting is
indicated in the user window above.

F6 — Optional Stops: Turns optional stops on and off. If optional stops are on, any M1 codes that appear in your
program will cause a wait for the CYCLE START button (just like MO0). If optional stops are off, M1 codes will be
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ignored. Note that the default mode for Optional Stops is off. If you use this key to turn on Single Block mode
and then run a job, Optional Stops will be set to off when the job ends. The current state of this setting is
indicated in the user window above.

F8 — Graph: Graphs the part. For more information, see the “F8 — Graph” section in Chapter 3. If this feature is
invoked from the Run and Search screen or the Resume Job screen, then the graphics will show exactly where
the searched line or block begins. Dotted lines indicate the portion of the part that will be skipped. Solid lines
indicate the portion of the part that will be machined.

F9 — Rapid On/Off: This function key toggles Rapid Override. The On or Off label indicates the state to which the
Rapid Override feature will toggle when pressed. In the Rapid Override On state, the speed of rapid moves (G0)
can be adjusted by the Feed Rate Override knob. In the Rapid Override Off state, the speed of rapid moves will
be at full speed (max rate).

F10 — RTG On/Off: This function key toggles the Run-time Graphics option. If the option is turned on, Run-time
Graphics automatically starts when the CYCLE START button is pressed. This option must be turned on for
Run-time Graphics to be used. If the option is turned off, Run-time Graphics cannot be started while a job is
running.

Machine Parameter 400 determines whether or not the CYCLE START button is enabled on the Run Menu. If
Parameter 400 is set to zero, then the CYCLE START button is disabled in the Run Menu. For any other value of
Parameter 400, the CYCLE START button is enabled. Note that this does not apply to the Resume and Search
sub-menus, where the CYCLE START button is always enabled.

6.6 Power Feed

Press the F4 — Feed key from the Setup menu to access the Power Feed screen. This screen is used to command
axis movement. All of the operations available on the Power Feed screen may also be performed in MDI with the
appropriate M- and G-codes.

F1 — Absolute Power Feed: Press the F1 — ABS key to move an axis to an absolute position at a specified feed rate.

F2 — Incremental Power Feed: Press the F2 — INC key to move an axis an incremental distance at a specified feed
rate.

F3 — Free XZ: Press the F3 — Free key to release power to the X and Z motors, allowing you to use your machine
manually for these two axes.

F4 — Power XZ: Press the F4 — Power key to apply power to the X and Z motors, allowing you to use your machine
with the jog panel for these two axes.

6.7 Communications Stress Test
Included in the example files is a communications stress test that can be run by the user. This file can help report
communication errors, such as the number of packets resent, generic communication errors, packets out of order,

number of NAcks packets sent, and number of NAcks packets received.

To run this test, perform the following actions:

1. F2 - Load.

2. If not already in the ncfiles directory of the cnct folder, navigate to \cnct\ncfiles.
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3. Select the “com_stress_test.cnc” file.
4. Press the CYCLE START button.

5. The test will then be run, and the following message will appear:

Communications Stress Test will start after

this message disappears, Please Walit for results

Please allow the system time to process. Once complete, a message similar to the following will appear with
your results:

Communications Stress Test
PASSED
max. errors acceptable = 5
Results:

Packets Resent: O
Generic Communication Errors: O
Packets Out of Order: O
NAcks Packets Sent: O
NAcks Packets Recieved: O
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7 Intercon Software

7.1 Introduction

Intercon (Interactive Conversational) software allows you to quickly create a part program right at the control without
having to be a G-code expert. Intercon will prompt you to enter values from your print that describe the geometry of
the part. Intercon will display graphics of the part as you are creating it, helping you to quickly proceed through part
programming. Intercon can then generate a G-code program from the geometric information you have entered.

You can purchase an offline version of the Intercon software for use on your desktop PC. You will also need to
purchase a hardware key, which will allow the offline version to run. Simply plug the key into the computer, install the
required drivers, and run the program.

7.2 Lathe Intercon Main Menu

When you access Intercon through the F5 — CAM option in the CNC12 Main screen, the part program will be
displayed if the current job loaded in CNC12 has an associated Intercon program. If the job file in CNC12 does not
have an associated Intercon program, the F1 — File menu will be displayed. See the “Lathe Intercon File Menu”
section later in this chapter for a description of the file menu.

Intercon Lathe v5.01 BETA, Rev 0 Current Part: pawn.lth

Operation End

# Type X(D) z Tool
0002 ;tool #8 - 55 degree turning tool
0003 ;tool #7 .125 wide cut off tool
0004 ;not .125 wide change Z tool 7
0005 Facing 0.8500 0.1000
0006 g50s4000
0007 Profile 0.7500 0.1000
0008 Linear -0.0500 0.1000
0009 Linear -0.0500 0.0000
0010 Linear 0.0000 0.0000
0011 Arc CCW 0.2658 -0.3198
0012 Arc CCW 0.3264 -0.4088
0013 Linear 0.2400 -0.4837
0014 Arc CW 0.5000 -1.0375
0015 Linear, CR 0.6250 =1L 0575
0016 Linear 0.6250 -1.1625
0017 Linear, CR 0.7400 -1.1625
0018 Linear 0.7400 -1.4850
0019 Finish Pass 0.7500 0.1000
0020 Profile End 0.7500 0.1000
0021 Cutoff 0.8400 -1.4750
0022 End Prog 0.8400 -1.4750

Status

Stock Diameter : 0.9000
Stock Length : 1.4500

Tool Num/Offset : TO000

Nose Vector g 0]
Feedrate : 0.0000 F/R
Spindle Speed : 0 CSSs
Spindle Dir.

Cutter Comp

Coolant Type

Copy
Menus...
F6 F7 F8 F9 F10

Graph Setup Post

File Modify Insert Cut ‘ Copy
F2 F3 F4

While in the Lathe Intercon Main Menu, use the up and down arrow keys to highlight the desired operation.

F1 - File: Press F1 - File to display the File Menu. See the “Lathe Intercon File Menu” section later in this chapter for
a description of the file menu.

F2 — Modify: Press F2 — Modify (or the ENTER key) to make changes to the highlighted operation. This will display
the Edit Operation Menu for the highlighted operation. Use the Page Up and Page Down keys to move between
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operations and to highlight the operation you want to modify in the Edit Operation Menu. See the “Insert
Operation” section later in this chapter for a description of each operation type.

F3 - Insert: Insert an operation above the currently-highlighted operation. See the “Insert Operation” section later in
this chapter for details.

F4 — Cut: Cuts (removes) the highlighted operation from the program. The operation that is cut is placed onto the
clipboard stack. Attempting to cut a profile start or end operation will cut the entire profile.

F5 — Paste: Paste the last operation that was cut or copied into the clipboard stack into the current program line that
is before the highlighted operation. A number on the second line of the Paste key indicates the number of
operations that are currently in the clipboard stack. If the top of the clipboard contains a profile, then the entire
profile will be pasted.

F6 — Copy: Copy the highlighted operation onto the clipboard stack and advance the cursor to the next operation.

F7 — Copy Menus...: Choosing F7 — Copy Menus. .. will display these options:

F1 - Copy Menu: Allows a range of operations to be copied. Specify the Start Block, End Block, and
Destination in the prompts that appear in the Copy Menu. The range of operations is copied into a location
that precedes the destination block.

F2 — Move Menu: Allows a range of operations to be moved. Specify the Start Block, End Block, and
Destination in the prompts that appear in the Move Menu. The range of operations is moved into a location
that precedes the destination block.

F3 — Cut, F4 — Paste, F5 — Copy: Performs the same actions as described above.
F9 - Clear Clipbrd: Removes all operations in the clipboard stack.

F8 — Graph: Display a graphic preview for the part. See the “Graphics” section later in this chapter for details.

F9 — Setup: Change the part setup. The following window will be displayed on the screen. Use the up and down
arrow keys to select between fields. Note that there are more fields than what the menu can show. If you go
beyond the bottom of the screen, the fields will scroll up, revealing more Intercon Setup items. Press
F1 — Toggle to toggle between options when necessary and press F10 — Accept to accept the setup when you
are finished. You can also access the Tool Library from here by pressing F6 — Tools. Press the ESC key to
cancel and return to the File menu.

Intercon Lathe v5.01 BETA, Rev 0 Current Part: PAWN.LTH

Intercon Setup

Comment Generation HiEnabled

Clearance Amount 3 0.1000

G71/G72 Profile Rough Cut Depth Increment : 0.0200
G71/G72 Profile Rough Cut Escape Amount : 0.0500
G71/G72 Profile Rough Cut Escape Angle : 45.0000
G70 Profile Finish Multi/Single pass behavior : Multi-pass

Peck Retract Amount 8 0.0500
G74 X Relief Amount : 0.0000
G75 Z Relief Amount 8 0.0000
Thread Min. Cut Depth : 0.0010
Thread Chamfer Amount 5 0.0000
Chamfer Blend Radius : 0.0100
Spindle/Coolant Delay : 3.00
Max Spindle Speed (G50) : 2000
Modal Linear : No

Modal Arc : No

Modal Drill/Bore/Tap : No

Suppress G28 for tool change : No

Help Icons always on : No

X Coordinate Input Mode : Diameter
Taper Angle Input Fields : Yes
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Comment Generation: Toggle between Enabled and Disabled. When comment generation is enabled, Intercon will
insert a comment before each block describing the operation type. Disabling comment generation reduces the
size of the file.

Clearance Amount: Set the distance away from the part you want to position when changing from a rapid to a feed
rate move. This amount applies to both the X- and Z-axes. Adjust this value to adjust the retract amount in a
threading cycle (G76).

G71/G72 Rough Cut Depth Increment: Enter the amount of material to remove per pass in a profile cycle. Value is
always a radius amount.

G71/G72 Rough Cut Escape Amount: Enter the distance to retract after a cutting pass has been made in a profile
cycle. The values are always a radius amount.

G71/G72 Rough Cut Escape Angle: Enter the angle of retract (in degrees) after a cutting pass has been made in a
profile cycle.

G70 Profile Finish Multi/Single-pass Behavior: Toggle between Multi-pass and Single-pass behavior for the profile
finish pass. In Multi-pass mode, a Finish Pass operation will perform multiple incremental finish cuts each at the
specified “Depth of Cut” away from each other. In Single-pass mode, a Finish Pass operation will perform one
finish cut at the specified “Depth of Cut” away from the final finish profile.

Peck Retract Amount: Enter the distance to retract after a cutting move has been made in the peck drilling cycle,
peck cut-off cycle, and grooving cycle.

G74 X Relief Amount: Enter the relief amount for the X-axis in a Grooving cycle. This is the amount that the tool
moves away from the material in the X-axis direction before making rapid moves to position for the next cut.

G75 Z Relief Amount: Enter the step-over amount for the Z-axis in a Grooving cycle. This is the amount that the tool
moves away from the material in the Z-axis direction before making rapid moves to position for the next cut.

Thread Min. Cut Depth: Enter the minimum amount you want removed for a pass in the threading cycle.
Thread Chamfer Amount: Enter the number of turns to taper from the thread depth to the surface of the work piece.

Chamfer Blend Radius: Enter the radius to use when rounding the corners of a chamfer when blend chamfer is
selected.

Spindle/Coolant Delay: Enter the amount of time in seconds that you want the lathe to wait for the spindle to get up
to speed and for the coolant to begin flowing.

Max Spindle Speed (G50): Enter the maximum spindle speed for posted Intercon programs. Posts a G50 at the
beginning of the program if the value entered is greater than zero.

Modal Operations (Linear, Arc, Drill/Tap): Toggle between YES or NO. Entering YES will cause the same type of
operation to be automatically inserted after the initial operation has been accepted.

Suppress G28 for Tool Change: Toggle between YES or NO. Entering “NO” will allow Intercon to post a G28 on a
tool change operation to return the tool to the G28 position. Gang tooling setups usually require this option to be
set to “YES”.

Help Icons always on: Toggle between YES or NO. Selecting “YES” means that help information will always be
displayed when editing operations. “NO” means that you will have to press a key to get help. Whether set to
“YES” or “NO”, help screens can always be toggled ON or OFF by pressing the F5 — Help key when editing an
operation.

X-coordinate Input Mode: Toggle between radius and diameter. You can select to enter the coordinates as radius or
diameter amounts.
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Taper Angle Input Fields: Toggle between hide and display. When you select hide, the fields that correspond to
polar coordinates will not be shown. When you select display, the fields that correspond to polar coordinates will
be shown.

Modal Input Fields: Tog<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>