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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 A DANGER

ignored.
“WARNING” with or without an orange
A WARNING background = Hazard COULD cause death or AWARNING

serious injury if ignored.

A CAUTION ‘CAUTION" with or without a yellow A CAUTION

background = Hazard MAY cause minor to
moderate injury if ignored.

“NOTICE” with or without a blue background = _
NOTICE Indicates an action to prevent damage to the NOTICE

product or other materials used with product.

Information provided by CENTROID relating to wiring, installation, and operation of CNC
components is intended as only 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 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

40F (5C)

104F (40C)

Ambient Humidity

30% relative, non-condensing

90% relative, non-condensing

Altitude

0 Ft. (Sea Level)

6000 Ft. (1830m)

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

The warning symbol identifies |
the potential hazard and
reinforces the word message.

Hazard Severity Level &
Word Message

A CAUTION

High Voltage

Electrocution Hazard.
Death by electric shock can

OCCuUr.
Turn off and lock out system power
before servicing.

The severity level is one of
“‘DANGER”, “WARNING”,
“CAUTION”, or “NOTICE”.
Word message includes 3

Action Symbol

Indicates actions to prevent
injury. Blue circles indicate
mandatory actions to avoid
harm. Red circles with

parts: hazard, consequence if diagonal slashes indicate
warning is ignored, and action prohibited actions to avoid

to prevent injury.

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, stop, or move suddenly at any time. Do not enter the machining area when the
machine is in motion; death or severe injury may result.

*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, and 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.

eImproperly clamped or fixtured parts; improperly secured tooling; and broken parts, fixtures, and
tooling resulting from machining operations at unsafe feedrates and spkeeds 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 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
servicing.
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Chapter 1

Introduction

Window Description
The T-Series display screen is separated intodfieas:

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

Tool: TO800 Program # 10000

X @ —O . 1 780 Feedrate: 0.0 ipm Part Cnt: O

====l :gpindle: 0 M Part # : 0
Z +9 6338 Coolant Time:. 0:00:10
. — =]

Stopped J
Processing... 1
Tool change: T8 55 degree diamond B Message WlndOW
Insert tool and press Alt-S |

Dist to Go
X +0.0000 17, : tool #7 125 wide cut off tool
Z +0.0000 18. ; --- Comment ---
19. : not.125 wide change Z tool 7
20. G28
21. ; --- Facing ---

22. NOO50 TO800 ;55 degree diamend 1

22 NoD° User Window

24, (96 S500.0 M3

25, G4 PLO

26, G0 X0.85 Z0.1 TOS08

27. G94 X-0.05 Z0.005 G99 F0.01

Function Key

Feed Feed Repeat /Skips Feed Rapid i
-1% +1% On On Hold On Optlons

F1 F2 F3 F4 F7 F9

DRO display
The DRO display contains the digital readout fa@ ¢tirrent position of the tool. The display is figurable

for number of axes and desired display units ofsuea(see Chapter 14). The bars under each axiseare
load meters and represent the amount of power Iseipglied to the drive for that axis. The dispddiyaxis
load meters is configured by machine parameter-1g&e Chapter 14 for specific information. The lsgm
next to the X-axis DRO indicates diameter or radngle. See “Hot Keys” in chapter 2 for changing
between machine position and the current WCS positi

Distance to Go DRO

The distance to go DRO is located below the maif©DR his display shows the distance to go to coteple
the current move. The display of the distanceatdsgontrolled by parameter 143. See Chaptepd4 f
details or it can be turned on by usi@gl+D, see “Hot Keys” see chapter 2 for more details.

Status window

The first line in the status window contains theneaof the currently loaded job file (see Chapter 3)
Below the job name are the Tool Number and Toos&@ffProgram Number, Feedrate Override, Spindle
Speed, and Feed Hold indicators. The Feedrateridgendicator displays the current override petaga
set on the Jog Panel. If your machine is equippiéda variable frequency spindle drive (invertenge
Spindle indicator will display the current spindleeed. The Feed Hold indicator displays the ctisttus
of theFEED HOLD button located on the Jog PanelFEED HOLD is on, then the Feed Hold indicator
will indicate 'On' and can only be turned off begsingCYCLE START .
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The Part Count and Elapsed Time indicators areatys displayed. Pressi@yYCLE START while a

job is running will cause the indicators to appeahne Part Count indicator displays the numbeimés the
current part has been run and upon the complefieaah run, it can increment/decrement by onea jdib is
canceled prematurely, the Part Count will not l,eemented. The Part # counter shows how many parts
have been run, with an up/down arrow displayecdicate the counting direction. See the run menu f
more information on the Part Count and Part# gpttin

The Elapsed Time indicator displays the amouninoé¢ fpassed sindeYCLE START was pressed. The
indicator will help you to determine how long ikés to cut a particular part. The timer will ntagsuntil
the job is finished or canceled for any reasorwilltcontinue to count for optional stops, toolriges,
FEED HOLD, etc.

Message window

The message window is divided into a message seatid a prompt section. The prompt section is the
lowest text line in the window and will display pnpts to the user. For example, the prompt 'PrésSLE
START to start job' is displayed on the prompt lafer power up.

The message section is the top four text lineb@htessage window. This section will display wagsi
errors, or status messages. The newest messagss appear at the bottom of the four lines. Old
messages are shifted up until they disappear eftdp of the message window. When this happess;adl
bar appears. When the scroll bar is visible, isaup and down arrow keys to view older messa§es
Chapter 15 for a description of the T-Series esrad status messages.

Function Key Options
Options are selected by pressing the function kdicated in the box. For example, on the Main &tye
pressing the function keiy5-CAM selects the CAM option.

User window

The information contained in this window is depamtden the operation you are performing on the abntr
Enter the part zeros and the tool library setuprmftion in this window. The window is empty if yave
performing no action.

For example, when the@YCLE START button is pressed and a job is processed correqilio 11 lines of
G-code will be displayed in this window.
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Conventions

e There are 10 function keys used by the contrdleyTare represented By, F2,... F10 Keystrokes other
than the function keys are represented by thealag@t name of the key in bold font. For examtie, A
key is written a®\ and the “Enter” key is written &NTER. The "Escape" key is written 8SC. Key
combinations such a&LT+D mean that you should press and hsld™ then pres®.

e Data entry menus on the T-Series Control usuagF10-Saveto save changes aiEC to discard
changes.

e Any menu in the T-Series Control can be exitegi®ssingeSC. This will take you back to the previous
menu, pressingSC enough times will eventually take you back tortian screen. This also usually
discards any changes you have made in that menu.

e The Centerline of the part (and Spindle) is usuadinsidered to be X=0.

e The orientation of the axes are as follows: X+ajs/pointsaway from the Centerline and Z+ always
points to the right and away from the Spindle.hAligh the T-Series Control is able to display the X
direction as either oriented up or down (set in Mae Parameter 1), most of the illustrations iis thianual
will show X+ as pointing upward, as if the toolrefris mounted behind the centerline of the spindle

Tool turret mounted
behind centerline

Vil

-4-J4J-r-{--------- Centerline (X = 0)
Spindle <
Chuck Tool turret mounted

in front of centerline

e Tools move in X and Z directions. The work pieemains in a stationary location relative to X and Z
e CW stands for clockwise and CCW stands for coafdekwise.

e The work piece physically spins in the Spindle €yuhe CW and CCW directions refer to the chuck
spinning in those directions when viewed in thedfection (Through the spindle towards the tailkjoc

e |ID means Inner Diameter, and OD means Outer Diamet
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Machine Home

When the T-series control is first started, theMacreen will appear as below.

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

Toal: T--
@ _____ " Feedrate: 63%
! Spinde: 0 A
Z _____ _ooooo

Press CYCLE START to start job

WARNING: Machine Home Not Set

1) Jog all axes to their home positions
2) Press CYCLE START to set machine home

=}y

ﬁ SYSTEM ID

:Ejj 0210050548
DC System

” Shut
Setup MDI Utility Down

Fi F3 F7 1o

Before you can run any jobs, you must set the nma&chome position. If your machine has home/limit
switches, reference marks or safe hard stops,ahieat can automatically home itself. If your mashihas
reference marks, jog the machine until the refezanarks are lined up (see below). Then p@&¢€LE
START to begin the automatic homing sequence. The clowill execute the G-codes in a file called
cnct.hom in the c:\cnct directory. By defaultstile contains commands to home X to its plustliamd
home Z to its plus limit.

|
|

Typical Reference Marks

If your machine does not have home/limit switchesade hard stops, the following message will appea
instead.

WARNING: Machine Home Not Set

1) Jog all axes to their home positions
2) Press CYCLE START to set machine home

In this case you must move the machine to its hposéion yourself, using either the jog keys or the
handwheels. Once all axes are at their home paositpres€YCLE START to set machine home.
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Lathe M and G Codes

MOO Stop For Operator

MO1 Optional Stop for Operator

MO2 Restart Program

MO3 Spindle On Clockwise

MO04 Spindle On Counterclockwise

MO5 Spindle Stop

MO7 Mist Coolant On

MO8 Flood Coolant On

M09 Coolant Off

M10 Clamp On

M11 Clamp Off

M26 Set Axis Home

M29 Set Tap Mode for G84

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

M150 Set Spindle Position to 0 on Next Index Pulse

M151 Unwind C axis
M200 Stop for Operator, Prompt for Action
M223 Write Formatted String to File

M224 Prompt for Operator Input Using Formattedrfgtr
M225 Display Formatted String for A Period of Time

M300 Fast Synchronous I/O update

M1000-M1015 Graphing Color for Feedrate movement

T-Series Operator’s Manual

GO0 Rapid to Position

GO01 Linear Move

G02 CW Arc Move

G03 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 Paoint

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 Finishing Cycle (after Stock Removal)

G71 Stock Removal in Turning

G72 Stock Removal in Facing

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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How to unlock software features or unlock your Contol
The following are necessary to unlock softwareufes:

If you are at the "Demo mode expired" scretant at step 4.

Go to the Main screen of the Control software.

Press$7 "Utility" and thenF8 "Option"

Pres$1 "Unlock Option”. (You may need to enter the passl — usually 137)
Next, type in the Unlock # and présNTER.

Then, type in the Unlock Value and prES$TER.

Repeat step 4, 5, and 6 for each new Unlock.

NogoprwdhE

1-6 5/18/11 T-Series Operator’'s Manual



Chapter 2
Operator Panel
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Fig 1 - T-Series Jog Panel
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The operator panel is a sealed membrane keybaoatrd th
enables you to control various machine operatiols a
functions. The panel contains momentary membrane
switches, which are used in combination with LED
indicators to indicate the status of the machine
functions.

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 cafogged
at a time.

* NOTE: The jog buttons will not operate if the T-
Series CNC software is not running, or if a jolC(dC
program) is running.

>

—_—

Z==J Slow/Fast

Theslow/fast key is located in the center of the Axis
Motion Controls section and is labeled with theléur
and rabbit icon shown to the right. The turtle
represents slow jogging mode. When SLOW jog is
selected (LED on) and a jog button is pressedatise
moves at the slow jog rate. If FAST jog is seld¢ctbe
axis will move at the fast jog rate. See Chaptefot
information on setting the fast and slow jog rdies
each axis.

Inc/Cont

INC/CONT selects between incremental and
continuous jogging. Pressing the key will toggle
between these two modes. The LED is lit when IBIC i
selected. If CONT jog is selected and an axisojation
is pressed, the axis will move continuously urhid t
button is released.
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x1, x10, x100

Press any one of these keys to set the jog increameount. The amount you select is the distaneeadmtrol will
move an axis if you make an incremental jog (x16010, x10=0.0010" and x100=0.0100"). You may Setedy one
jog increment at a time, and the current jog inaeftis indicated by the key that has a lit LED.e g increment
you select is for all axes; you cannot set sepogtencrements for each axis. The jog incremésu aelects the
distance the control will move an axis for eacblcbf the MPG handwheel.

@ vpc

The MPG is housed in a separate hand-held unissRneMPG key to set the control jog to respond to the MR@dch
wheel, if equipped. When selected, the LED willdme Select the Jog Increment and desired axiskamdy turn the
wheel. When the LED is not lit, the MPG is disab#ad the jog panel is on.

NOTICE Do not spin the handwheel too quickly. Damage éorttachine or part may result.

Single Block

TheSINGLE BLOCK key selects between auto and single block modeenteSINGLE BLOCK LED is on, the
single block mode has been enabled. Single Blon#levallows you to run a program line by line byssiegCYCLE
START after each block. While in block mode you can cedeito mode at any time. While in auto mode and a
program is running you cannot select single blooklen Auto mode runs the loaded program &eCLE START is
pressed. Auto mode is the default (LED off).

P

“ Cycle Start

When theCYCLE START button is pressed, the T-Series Control will imragaly begin processing the current
program at the beginning and will prompt you tossrtheCYCLE START button again to begin execution of the
program. After an MO, M1, M2, or tool change is ematered in the program, the message

Press CYCLE START to continue

will be displayed on the screen, and the T-Serigsti©l will wait until you press thEYCLE START button before
continuing program execution.

WARNING PressingCYCLE START will cause the T-Series Control to start moving th
axes immediately without further warning. Be certaat you are ready to start
the program when you press this button. Presti@gEED HOLD button,E-
STOP, or theCYCLE CANCEL button will stop any movement@YCLE
START is pressed accidentally.

Feedrate Override

This knob controls the percentage of the programRestirate that you can use during feedrate cuttioges: lines,
arcs, canned cycles, etc. This percentage camive(® to 200%.
CAUTION The Feerate Override knob will not work during tieagpcycles (G84) and
threading moves (G32).

Feed Hold

Feed Hold decelerates motion of the current movémaea stop, pausing the job that is currently ragnPressing
CYCLE START will continue the movement from the stopped lcmati
CAUTION FEED HOLD is temporarily disabled during tapping cycles (84
threading moves (G32), and automatic tool chanigés. (
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Tool Check

PressingfOOL CHECK while a job (a CNC program) is not running will weothe table to its tool change (G28)
position. PressinOOL CHECK while a job is running will stop normal program vement, clear all M-functions,
and automatically display the Resume Job MenumRhe Resume job menu, you will be able to changkesettings.

e NOTE: When a job is running, pressin@OL CHECK once stops the job and allows you to manuallythegtool
clear. PressinfOOL CHECK a second time will cause the tool to move toatd thange (G28) position.

P

AV

«— Cycle Cancel
PressCYCLE CANCEL to abort the currently running program. The caolntvill stop movement immediately, clear
all M-functions, and return to the Main Screenis ltecommended that you préd&SED HOLD first beforeCYCLE
CANCEL. If you pressCYCLE CANCEL , program execution will stop; if you wish to rastine program you must
rerun the entire program or use the search funct@se search function operation in Chapter 6.

Emergency Stop
EMERGENCY STOP releases the power to all the axes and cancetzithent job immediately upon being pressed.
EMERGENCY STOP also resets certain faults if the fault conditi@s been fixed or cleared.

{
i) Spindle CW/CCW

TheSPINDLE CLOCKWISE /COUNTERCLOCKWISE keys determine the direction the spindle will tifrib is
started manually. If the spindle is started autarably, the direction keys are ignored and thendf@ runs according
to the program. The default direction is CW.

Spindle Speed +

Pressing this key will increase the spindle spgetid§so of the commanded speed in Auto spindle miaadéded by the
maximum speed or 200% of commanded speed, whicleless. For manual spindle mode, the spindledze
increased by 5% of the maximum spindle speed (@ipetonaximum speed). The LED is on if the spirsgleed is set
above the 100% point.

.
Spindle Speed 100%

Pressing this key will set the spindle speed afld@®o point, which is defined as the commandeddjpeduto
spindle mode, or %2 the maximum spindle speed inualamode. The LED will be on when the spindletitha 100%
point.

Spindle Speed -

Pressing this key will decrease the spindle spgelDBo of the commanded speed in Auto spindle miaadéed to
10% of commanded speed. For manual spindle mbdesgindle speed is decreased by 5% of the maxispimale
speed down to 5% of maximum. The LED is on if$pendle speed is set below the 100% point.
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Spindle (Auto/Man)

This key selects whether the spindle will operatéan program control (automatic) or under operedmtrol
(manual). When the LED is lit, the spindle is undetomatic control. If the LED is off, the spieds under manual
control. Pressing thBPINDLE (AUTO/MAN ) key will toggle it from AUTO to MAN and back agai The default
is AUTO mode.

@ Spin Start

Press th&PIN START key when manual spindle mode is selected to dinasspindle to start rotating. Pre3i3IN
START when automatic mode is selected to restart thedbpif it has been paused wiiPIN STOP.

@ Spin Stop

Press th&PIN STOP key when manual spindle mode is selected to stegpindle. PresSPIN STOP when
automatic mode is selected to pause spindle rotatid can be restarted wiBiPIN START.
NOTICE SPIN STOPshould only be pressed duriRgED HOLD or when a program is NOT
running.

-
W) Coolant Auto/Manual

This key will toggle between automatic and manwaitol of coolant. In automatic mode, M7 (Mist)da8 (Flood)
can be used in G-code programs to select the doylaato be enabled. In manual mode, flood cdaand mist
coolant are controlled by separate keys. Note:Méwdtching from automatic to manual mode, botloddl@and mist
coolants are turned off automatically.

gl
fa Coolant Flood

In manual coolant control mode, flood coolant cantdpgled off and on by pressing this key. The L&Dbe on
when flood control is selected in either automaticnanual mode.

ﬁ Coolant Mist

In manual coolant control mode, mist coolant catoggled off and on by pressing this key. The Ll be on
when mist control is selected in either automatimanual mode.

Auxiliary Function Keys (AUX1 — AUX12)

The T-Series jog panel has nine auxiliary keys,esofmwhich may be defined by customized systems.

T-Stock In, T-Stock Out,
Quill In, Quill Out, Turret Index

These buttons currently have no settings but caadded to one of the Aux keys and then programmeadrttrol
hydraulic stock clamps, Quills, or Turret index ¢tions through the PLC. Your installer will proeigou with the
necessary documentation explaining the operatidrfamctions these keys perform.
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Keyboard Jog Panel
The PC keyboard may be used as a jog panel. Rite3go display and enable the keyboard jog panel. jdgeanel
appears as shown below:

P ¥, Wy oo P

O

A cirl x1 x10
s g CONT ' [DELFTE <l N SERT
E;' i 11 Cirl+
L A '
3 R =
c . V-
g ¢ vl 1 Ly 215
T N . 1 et W Ll
" T '
¢ 0 x! l
i
s -trl-

! SINGLE TOOL xEED Th\_'l
Cla[W @l CHECK HOLD |

Esc  CulB  CulT SPACEBAR ALTS

AUTO Cirl N y
Ctrl M ﬁ
MAN

Some controls, such as coolant on/off, spindlefrfeedrate and spindle override will work withdbe “jog panel”
being displayed but for full functionality (and gigg) of the keyboard jog panel, the “jog panel’shie displayed on
the screen. To enable keyboard jogging, param&@must be set to “1".

The status window in the upper right corner ofgbeeen displays the jogging mode (continuous/inergat),
incremental step size, and jog speed (fast/sldwontinuous mode, the jog keys start movementwiressed and
movement stops when you release the key. In inemégthmode, the axis will move the indicated inceetal step
amount.

As shown in the picture above, the jog keys aratkxt in the cursor key block to the right of thenreeyboard and to
the left of the numeric keypad. If a jog key colgran axis, it will be overlaid with the axis syohlf“X”, “Z”, etc.)
The jog keys are the arrow keyssert, Delete Home, End, Page Up andPage Down

The remaining keys are described below:

Legend Key(s) Function Description Availability (Ndes)
Ctrl S Cycle Start | Same as Cycle Start. Alwaysh gty
exceptions.
Esc Cycle Same as Cycle Cancel. During a job run;
@ Cancel otherwise, Esc is
F , used to exit menus.
' Space Feed Hold Turns Feed Hold on and off Always, watvf
— exceptions.
AltJ Start/Exit Invokes or exits the jog panel. Always, with few
Panel exceptions.
Ctrl F1 Aux 1 — Executes the corresponding Aux function apdlways, with few
AUX - Aux 12 signals the PLC. A custom PLC program is exceptions.
1 Ctrl F12 required to act upon jog panel signals.
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Legend Key(s) Function Description Availability (Ndes)
Ctrl M Toggle Auto| Toggles coolant mode between auto and | Always, with few
Coolant manual. exceptions.
CtrI N Turns on/off| Toggles Flood coolant if in manual mode Always hifigw
Flood exceptions.
Ctrl K Turns on/off| Toggles Mist coolant if in manual mode Always, wighw
Mist exceptions.
Feedrate Increase Increase feed rate override by 1% while held.  Jowep job run,
Override | Ctrl + feedrate graphing, and some
+ override other times
Feedrate Decrease Decrease feed rate override by 1% while held.  dogl job run,
Override Ctrl - feedrate graphing, and some
- override other times.
' Ctrl C Selects CW | Selects CW Spin dir in man mode Always, with few
_ { Spin exceptions.
L CiC |
' Ctrl w Selects CW | Selects CCW Spin dir in man mode Always, with few
D Spin exceptions.
Cirl W
nu.m Ctrl A Toggle To'ggles betwe_en automatic and manual Always, with few
Spindle spindle operation. exceptions.
CtlA
MAN Auto/
Manual
1 Ctrl S Spin Start Starts spindle in selected dioadf in Always, with few
| manual mode exceptions.
Ctrl Q Spin Stop STOPS spindle regardless of auto or nhanu@lways, with few
mode. exceptions.
' Ctrl > Spindle Increase the spindle override by 1% while | Always, with few
4 Override held. exceptions.
| Ctrl> +1%
' Ctrl < Spindle Decrease the spindle override by 1% while| Always, with few
- Override - | held. exceptions.
Ctrl = 1%
Always, with few
TooL Ctrl T Tool Check | Performs a tool check. exceptions.
CHECK
i"ﬁ-‘_ Ctrl | Incremental/| Toggles incremental or continuous jog modeAvailable most times
curl Continuous that jogging is
CONT Jog available.
Selection
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Legend Key(s) Function Description Availability (Ndes)
". Ctrl F Toggles Toggles between Fast and Slow Jog mode Always, feith
Fast/Slow exceptions.
# Jog mode
Ctrl B Selects Selects single block mode Always, with few
Single exceptions.
Block Mode
' Delete Decrease | Decreases current jog increment to the next Always, with few
x1 Jog lower available increment exceptions.
DELETE increment
' Insert Increase Jog Increase current jog increment to the next | Always, with few
x100 Increment | higher available increment exceptions.
* INSERT
Left Z -Jog With on screen jog
Z- arrow panel displayed
-
Right Z+ Jog With on screen jog
Z+ Arrow panel displayed
-
Up X+ Jog With on screen jog
x«. Arrow panel displayed
Down X-Jog With on screen jog
xl. Arrow panel displayed

MDI and the Keyboard Jog Panel
Many of the keys used by the keyboard jog paneaks@ possible commands to MDI. To use the keybay panel
functions in MDI, you must pregdt J. You may jog; use the handwheels, or any othgppnel function. Pregdt
J or Escto return to MDI.

Keyboard Shortcut Keys
A computer style keyboard is supplied with mosteys. This keyboard can be used as a jog pare.kd@yboard
jog panel has many “hot keys”. Hot keys are kégd tan be used at almost any time, with few exmept Some

menus may prohibit their use. The CNC softwarerhasy other hot keys in addition to the jog panelkeys. The

hot keys are listed below.

Hot Keys

Hot Key Action

Ctrl A Spindle auto/manual

Ctrl N Flood coolant on/off*

Ctrl M Toggle Auto Man Coolant

ALT D Switch between current position and machiositon
CTRL D Switch DRO between position and distancgdo
CTRLK Mist coolant on/off*

ALT F Displays available system memory

ALT | PLC diagnostics

ALT J Enables keyboard jogging*

ALT K Displays current ATC tool bin location
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Hot Key Action

ALT M MDI

Ctrl T Tool check*

ALT P Live PID display

CTRLP Clear max and min error display

Ctrl C Spindle CW*

Ctrl W Spindle CCW*

Ctrl S Start Spindle*

Ctrl Q Stop Spindle

ALT S Cycle start

ALTT Displays current motor temperature estimates

ALT V Displays current software version #

ALT W MPG on/off*

ALT +/ALT - Selects next/previous WCS, cyclesahigh WCS 1-18**
ALT1-ALTO Selects WCS 1 — WCS 10**

ALT Tab Cycle through currently running applicatson

CTRL F1 - CTRL F12 Executes Aux function 1 — 12*

CTRLYV Enables/disables Stall detection in PID Ggunfation
CTRL | Creates plcstate.txt when PLC diagnostiatisplayed***

Notes:  * This is a keyboard jog panel function
** Not available during jobs or on jog panel.
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Chapter 3

Main Screen

When the T-Series control is started, the first onenappear is the Main Screen.

WCS #1(G54)

X

Current Position (Inches)

+0.0000

/

Job Name: test.cnc

Tool:
Feedrate:

T
60%

0 A

z

Dist to Go
X3 +0.0000
+0.0000

Operator abort: job cancelled J

Press CYCLE START to start job

Setup
Fi

Load
F2

MDI
F3

Run CAM
F4 Fs

Edit
F6

Utlity
F7

Shut
Graph Down

F8 F10

F1 - Setup

Option Descriptions

When you presB1-Setupfrom the Main Screen, you will be shown the Setigmmcontaining options related to
setting up various aspects of the machine.

F1—Part This key displays the Part Setup menus, which gsamed in Chapter 5.

F2 —Tool This key displays the Tool Setup menus, which aptagned in Chapter 4.

F3 — ConfigThis key displays the Configuration menu, whickxplained in Chapter 14.

F4 — Feed This key displays the Feed menu, which is discussé&hapter 6.

T-Series Operator’s Manual

5/18/11 3-1



F2 — Load Job

Job Name: c:\cnct\ncfiles\bracket.cnc

Use arrow keys to select file to load and press F10 to Accept.

arcs.cnc
bracket.cnc
flange.cnc

test fixture plate.cnc

Job to load? bracket.cnc

G code || Floppy Details Show Date/ . Help
NICN  |[/usB/LAN | on/off Recent Alpha Edit on/Off Graph ||Advanced| Accept
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

*Note: The path and/or file name may also be $eteby typing the path or path and file name. Adww
will open automatically when you begin typing.

F1 - G code Allows the user to change which types of files displayed.
/ICN
F2 — Floppy Select a different drive from which to load files.
/USB/LAN
F3 — Details Displays file details including: Programmer, Déstton and Date Modified.
F4 — Show Displays a list of the 15 most recently loaded jobs
Recent

F5 — Date/Alpha Toggles the current view of files to be sorted alpdtically or by date modified.
F6 — Edit Opens selected file in editor.

F7 - Help Displays on screen help for the load screen.

F8 - Graph Back plots (graphs) the selected file.

F9 - Advanced Displays a unified file and device browser simttaiVindows Explorer.
Page Up Move the cursor backward one page.

PageDown Move the cursor forward one page.

END Select the last file in the list.

HOME Select the first file in the list.

Arrow Keys Move the cursor in the selected direction.

F3 —MDI - MDI mode allows you to directly enter M and G-codes lome at time. After entering the M
and G-codes you wish to run, press cycle starait@ the controller execute the command. When the
command has finished executing the command, itpsdmpt you for another line. When you are fintshe
entering commands, press ESC.

Examples:

Block? G50X0zZ0 ; Set the current XY positiorOt@
Block? M26 /Z; Set the current Z position as Zneo
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F4 - Run

Presd=4-Run to change the way your part program will run. Sea&pter 6 for more information concerning the
run menu.

F5 - CAM

Choosdg-5-CAM from the Main Menu to enter Intercolmtier active Conversational) software. When you exit

Intercon software, you will return to the ControaM Screen. The posted Intercon program will Heraatically
loaded into CNC11.

Current Position ( Inches ) Job Name : pawn.cnc

X +4.0000 = E
Z +2.0000 O

Stopped
Waiting for PLC operation

Press CYCLE START to start job

CAM Selection

ICN - Intercon Lathe
Help - Operators Manual

ICN Help
F1 F2

F1- ICN Lathe Intercon conversational programming
F2- Help  Allows you to access the operator manual on timéraeb

F6 - Edit
Loads the current job into a text editor for edjtirSome of the commands available in the editr ar
Alt-f = Opens the File Menu Ctrl-o = Open file
Alt-e = Opens the Edit Menu Ctrl-n = New file
Alt-s = Opens the Search Menu Ctrl-s = Save file
Alt-p = Opens the Preferences Menu Ctrl-q = Quit

Alt-c = Opens the Macro Menu
Alt-w = Opens the Window Menu

Shift-Ctrl-f = Find
Shift-Ctrl-g = Find next

Shift-Ctrl-r = Replace
Shift-Ctrl-l = Goto line number

*Note: Alt key combos work only when Num Lock i$B.
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Attempting to edit files that contain non-printablearacters may cause unexpected redd@NOT edit the
CNC11 filesenctcfg.xml, enct.prm.xml, cnct.job, cnct.ttl, andcnct.wes. These files will be destroyed and all
information lost if they are edited.

F7 - Utility
From the utility menu you can view available softevaptions, perform diagnostics, backup part and

configuration files, create new directories andammr export files to and from external locatiofor further
information please see chapter 7.

F1 — Format Format a high-density floppy disk. Only availalfla floppy drive is installed.
F2 — Update Update your control software from a floppy diski8B Storage device

F3 — Backup Backup your CNC and ICN files

F4 — Restore Restore your CNC and ICN files

F5 — File Ops Use this menu to perform file and directory ofierss.

F6—User Maint  Perform user maintenance.

F7 — Report Generates a backup of system configuration filleadaeport.zp.

F8 — Options Shows the software options that you have purchasadded to your control.
F9 — Logs Shows the messages and errors that have been Ibggled control.

F8 — Graph

In addition to the Main Screen, the Graph featame lme accessed from other menus like the Load dae®and
the various Run Job menus. Use the Graph feailgieaw a tool path of the current program loadée: T
following is a sample graph of a part:

Graphing Done Job Name: pawn.cnc

0.5

0.0

-0.5

o
N

1 1 L 1 1 1 L L 1 1 1 1 L 1
(G54) -1.5 -1.0 -0.5 0.

Set Time Zoom Zoom Zoom
Range Estim. | Redraw Pan In Out All

F3 F4 FS F6 F7 F8 F9

A wire frame tool path of your part should appézach axis is indicated by the X or Z marker, alwiitlp scales to
indicate the current location of the part. Hera st and the function of the F-Keys located om ltlottom of the
screen:

F3 - Set Range
Press this key to set the range of line numbetdomk numbers to graph.
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F4 - Time Estimation
Press this key to estimate the time needed toecteatpart. It takes into account accelerationisdatelerations,
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 grapbe@ressed, use the crosshatches to pick a Ioaztibe part
that will pan to the center of the graph. Oncedlier is selected, pre§$-Panagain to continue panning.

F7 - Zoom In
Press this key to zoom into the part relative todénter of the graph.

F8 - Zoom Out
Press this key to zoom away from the part relgtvine center of the graph.

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

F10 - Shutdown

Presd=10-Shutdownto enter the Shutdown menu. This menu allows paquark the machine, poweroff the
control, start a command window or exit CNC11.

F1 - Park
Presd=1-Park to park the machine at the end of the day forlarienachine homing at startup. Once F1-Park is
selected, Th€ycle Start key must be press to start machine movement. @&Hefpature homes each axis, at the
maximum rate, to ¥ motor revolutions from its hgposition. The Z-axis is moved first, and then a# bther axes
are done.

F2 - Poweroff

Presd-2-Poweroffto properly shutdown the control. With most colgrthis action turns off the control once the
system has prepared itself to be shutdown. Xestldesktop computer, the control should be phpgéutdown
before turning off the power in order to reduceriBk of corrupting data on the hard drive.

NOTE: This option will only turn off the control.RE machine itself will still need to be manuallyrted off. Once
the screen says Power Off it is safe to turn dfrtiain disconnect.

F6 - System Prompt

Presd=6-System Promptto start a command window. From this window yono ggoe CNC Linux commands at a
prompt. Pressinglt+F6 at any time will display a command window. Type tommanexit to exit the
command window.

F9 - Exit CNC11
Presd9-Exit CNC11 to exit CNC11 software.
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Chapter 4
Tool Setup

Four menus are involved in tool setup:

e Tool Wear Offset Adjustment Screen — allows operad make tool wear adjustments for each tool
e Offset Library — specifies offset definitions te Bssociated with each tool

e Tool Orient — miscellaneous tool offset specificas

e Lathe Intercon’s Tool Library — Lathe Intercon'asrgion of the Tool and Offset Libraries

Only the first three menus will be discussed i thapter. See Chapter 8 for a description of Lettezcon’s Tool
Library. For information on setting up tool offsetee the section “Procedures for Setting Tooldidfdater in this
chapter.

Tool Wear Offset Adjustment Screen

To get to the Tool Wear Offset Adjustment Screemfthe Main Screen, preB4-Setup] F2-Tool. This screen
allows you to make tool wear adjustments for each tAdjustment values entered here willdugled to the
corresponding fields in the Offset Library to obtée final offset value to be used by the cordrging a job run.

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

Tool: TO800O
X _O. 1 780 Feedrate: 100%

I Spindle: 0 M

Z +0.6338 " i

Stopped

Tool Wear Offset Adjustment
Offset Nose

Tool X z Radius (Description)
TO1 0.0000 0.0000 .875 insert drill

TO2 0.0030 0.0000 0.0000 5/8 ID Threading br
TO3 0.0130 0.0000 0.0000 1/2 boring bar

TO4 0.0000 0.0100 0.0000 LH OD Threading TL
TOS5 0.0240 0.0000 0.0000 80 deg trigon iscar
TO6 -0.0100 -0.0070 0.0000 .125 W. Manchester
TO7 0.0000 0.0000 0.0000 royal part-bar-pull
TO8 0.0000 0.0000 0.0000 55 degree diamond
TO9 0.0000 0.0000 0.0000

T10 0.0000 0.0000 0.0000

Entry mode: absolute

Offset Tool Abs
Lib. Orient Inc +.001 | -.001 Save
F1 F2 F4 F5 F6 F10

The Tool Offset Adjustment table fields and screlaments are described below:

Tool: This field is considered thafset number if you access the Offset X, Offset Z, os&l®adius fields of this
table. However, this field is considered the Tdamber if you look at the Description field of thable. This
field is just a display label and cannot be modifie

Offset X: This is the distance adjustment for the Offsdield in the Offset Library radius or diameter (debed
later in this chapter).

Offset Z: This is the distance adjustment for the Offséel in the Offset Library (described later inghi
chapter).

Nose Radius:This is the size adjustment for the Nose Radeld in the Offset Library (described later in this
chapter).
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(Description): This field is displayed on this screen for yoaneenience. It cannot be modified here. To modify
this field, go to the control’s Tool Library (seeetTool Library section later in this chapter) origto Lathe
Intercon’s Tool Library.

F4 — Abs/Inc
This toggles the Entry Mode between Absolute ardeimental.

Entry Mode: You can toggle between absolute input and incréahénput using th&4-Abs/Inc key. The Entry
Mode affects values entered in the Offset X, Offsand Nose Radius adjustment fields. If the EMpde is
Incremental, then the value that you enter wiladdedto current value in that field. If the Entry Mode
Absolute, then the value that you enter will bevtakie entered in that field.

F5 — Increment by small amount

To make small incremental adjustments to an O¥s&ffset Z, or Nose Radius adjustment value, bsearrow
keys to select the value to be adjusted and pnéskey. A small amount (as defined in MachinealRaater 70)
will be added to the affected field.

F6 — Decrement by small amount

To make small decremental adjustments to an OXs€étffset Z, or Nose Radius adjustment value, tsearrow
keys to select the value to be adjusted and pneskey. A small amount (as defined in MachineaRaater 70)
will be subtracted from the affected field.

F7 — ATC (Automatic Tool Change)
If you have an automatic tool changer installeds gan press this key to change tools.

F10 — Save
When you are done with modifications press thistkeyave the changes.

Tool Geometry Offset Library

To get to the Offset Library from the Main ScrepressF1-Setup] F2-Tool [0 F1-Offset Lib. On this screen,
you can define the offsets to be associated with &zol.

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

Tool: TO800O
X _O. 1 780 Feedrate: 100%

I Spindle: 0 M

Z +0.6338 " i

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
TO1 4.2130 0.0100 2
TO2 -0.1027 1.6878 0.0007 6
TO3 -0.3240 2.1792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8 @
TO5 0.0000 0.0000 0.0310 3 Baa 28 1
TOG 2.1508 0.4480 0.0030 8 75':§
TO7 3.0416 0.3233 0.0070 8 F{_Z;\igfm
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 0
T10 -0.1700 -0.0075 0.0000 0
X Diam: Not set .
7 Ref:  Not set Entry mode: absolute
% Diam | MANUal | g A1 oot | -0t save
F1 F2 F3 Fd FS 6 F10

Elements of the Offset Library and its fields aesatibed below:
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Tool: This is theoffset number. Although this number is appended to g tfiis isnot a tool number. However,
if you only associate tool numbers with the sammlmered offset, and then this field would corresptanthe tool
number. This field is just a display label andraatrbe modified.

Offset X: This field defines the X offset distance awaynirthe tool measurement radius or diameter. (See X
Diam/Radius as described below.)

Offset Z: This field defines the Z offset distance awayirthe Z reference position. (See Z Ref as described
below.)

Nose Radius:This field tells the control the distance to atjwhen cutter diameter compensation (G41 or G2) i
activated.

Nose Vector This field tells the control how the tool is @nted in the machine. See the section titled “Sgtte
Nose Vector” later in this chapter for a more impteexplanation.

X Diam/Radius: This field defines the diameter or radius fromahhthe X offsets of tools are to be measured.
This diameter is usually created by a skim cutaas @f the tool measuring procedure. (See the Fwes for
Setting Tool Offsets section later in this chaptéro set the X diameter field, cursor over to @féset X column
and pres§1 — X Diam. and follow the instructions.

Z Ref: This field is the Z reference position from whitte Z offsets of tools are to be measured. TthseZ
reference field, cursor over to the Offset Z colusma pres§&1 — Z Ref.and follow the instructions.

Entry Mode: You can toggle between absolute input and incréahénput using th&4-Abs/Inc key. The Entry
Mode affects values entered in the Offset X, Ofseflose Radius, X Diam/Radius, and Z Ref fieltfighe Entry
Mode is Incremental, then the value that you entltbe addedto currently affected field. If the Entry Mode is
Absolute, then the value that you enter will chatigefield to that value.

F1 — X Diam/Rad or Z Ref

Press this key to establish the X Radius or DianfeteT ool measurement or to establish the Z refege To
establish the X Radius or Diameter, cursor oveéhéoOffset X column and press this key and thelofiothe
instructions. To establish the Z reference, cuoser to the Offset Z column and press this keythed follow the
instructions.

F2 — Manual Measure
Press this key to make an offset measurementaafla This key is used in the part tool measurirgcpdure. (See
the Procedures for Setting Tool Offsets sectioer lat this chapter.)

F4 — Abs/Inc
This toggles the Entry Mode between Absolute ardeimental. (See “Entry Mode” as described above.)

F5 — Increment by small amount

To make small incremental adjustments to an OXs@&ffset Z, or Nose Radius value, use the arroyshke select
the value to be adjusted and press this key. Alsmunt (as defined in Machine Parameter 70) bélladded to
the affected field.

F6 — Decrement by small amount

To make small decremental adjustments to an OXfs€tffset Z, or Nose Radius value, use the arroyshke
select the value to be adjusted and press this kesmall amount (as defined in Machine Paramed¢mill be
subtracted from the affected field.

F7 — ATC (Automatic Tool Change)
If you have an automatic tool changer installed gan press this key to change tools.

F10 — Save
When you are done with modifications press thistkeyave the changes.
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Tool Orient
To access the Tool Orient screen from the Mainegrpres$1-Setup] F2-Tool [0 F2-Tool Orient. This
screen allows you to view and change miscellanemiffset descriptions used by Lathe Intercon.

WCS #1(G54) Current Position (Inches) Job Name: test cne

X< +0.0000 o =
/ +0.0000 '

Tool Orientation (Nose Vector Help)

Offset: Station: 1 Description:
Type: Approach: Hand of Tool: X Offset: 0.00000
Turning Back é Right @ Z Offset: 0.00000
ﬂ Spindle: Vector:
off 0 0w
Operation: Left [Fj @ X Diam: Not set
Outer Diameter Nose Rad.: Z Ref: Not set
Holder Orientation 0.00000 b/
é X Axis
Normal l Coolant:
off —
X z X Prev Next
Offset Offset Diam et Tool Tool Accept

Fi Fo F3 F4 F7 F8 Fi0

The Tool Detalil fields and screen elements arerdest below:

Tool (Offset): This field is the toobffset number. It is selected in lathe CNC programshaythird and fourth
digits of the T number. For example, T0122 selemoffset 22 and turret station 01. For coneene in editing,
you may jump directly to any offset number by einggthe new number in the Tool field.

Station: This field contains the station number (turresipon) of the tool that uses this offset. Thildi
corresponds to the first two digits of the T numime€NC programs and the “Tool Loc” (Tool Locatidigld in
Lathe Intercon’s version of the Tool Library. Tieamge the station number, type a new number a3 pNTER.
Normally, you should try to keep this number thesas the offset number. However, if you wantse 2 or 3
different offsets for one tool, this is the fieltht you should change. For example, T0101, TOIQ223 specify
different offsets for the same tool station positidn the tool details, you would enter “1” in thition field of
offsets 1, 22, and 23. When you choose an offeat the Intercon Tool Library, Intercon automatigahserts the
selected station/offset combination. This way, wieu map multiple offsets to a single tool, itikely that most
of the information in the respective offsets widl bery similar with minor differences.

Description: This field contains a text description of thelto®he description will appear in a prompt message
the screen when the control software reaches abawlge during a job run.

Type: This field specifies a general class of toolis Bupplied for your reference only. CNC11 doesmake use
of this information. Possible values are “Turnin@rhreading”, “Grooving/Parting”, “Boring”,
“Drill/ Tap/Reamer”, and “Custom”. To change thdug press th&PACE bar until the desired type is shown.

Operation: This field specifies whether the tool is an “Qubgameter” or “Inner Diameter” tool. CNC11 doestn
use this information at the present time. In fatteleases of CNC11, it may be necessary to sefighd correctly
on systems that are configured for gang tooling.

Approach: This field specifies the tool approach directiona gang tool type or dual tool turret type lathét is
an essential input to the “most likely nose vectmltulation. To be able to change this valuepatar 163 (gang
tool parameter) must be set to a 1, otherwisefids should display the direction of all tool appches as
determined by parameter 1.
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Spindle Direction: This field specifies the spindle direction. Rblkesvalues are “CW (M3)”, “CCW (M4)",
“NSP” (no spindle) and “Off”. It is an essentiaput to the “most likely nose vector” calculation.

Spindle Side:This field specifies whether the spindle is meagnon the left or right side of the machine. kims
essential input to the “most likely nose vectorlcadation.

Mount Direction: This field specifies how the tool is mounted.s$ible values are “Vertical” and “Horizontal”. It
is an essential input to the “most likely nose wectalculation.

Mount Reversal:This field specifies how the tool is mounted.s§ible values are “Normal” and “Reversed”. It is
an essential input to the “most likely nose vectmltulation.

Hand of Tool: This field specifies whether the tool is left-dad, right-handed or neutral. The hand of tool is
defined as the general direction the insert pairiten the tool is held flat in your hand; insertesigh and facing
you. It is an essential input to the “most likaelyse vector” calculation. Due to the geometryashs inserts such
as grooving and cutoffs, you should use the dimeotif cut as a guide to setting the hand rather tisang the strict
definition of handedness. To get the “most likedgtor” to match your actual nose vector, you stt@hioose
“Neutral”.

Vector: This field specifies how the tool is orientedie machine. It is the same as the Nose Vectarifiehe
Offset Library screen. See the section titled tifgtthe Nose Vector” later in

this chapter for a more in-depth explanation. Aeright of the vector field are UEC’(GF

two pictures that display the most likely orierdatand most likely nose vector, ﬂ L
respectively. These pictures are chosen baseaeovatues that you selected fo

Approach, Spindle Direction, Spindle Side, Mountdation, Mount Reversal and Hand of Tool. The nhiksty
nose vector is shown in black. The next most fdotebaectors are shown in red. This feature is jdlex¥ as an aid
to selecting the correct nose vector. It shouldd®d as a guide and secondary check only. Néineiybset the
vector based on this value. You must select theehobse vector and enter it into the vector fi€lthe value that
you enter will most probably be exactly what ispthyed as the “most likely” nose vector. If notek the vector
that you enter will probably be a vector with aigimorientation, such as the vectors displayetth As
discussed in “Hand of Tool”, the most likely vecfor grooving and cutoffs will not match the truese vector if
the strict definition of handedness is used.

Nose Radius:This field tells the control the distance to atjwhen cutter diameter compensation (G41 or G2) i
activated. It is the same field found in the T@dlset library.

Coolant: This field specifies a default coolant type te usth each tool. Possible values are FLOOD, MI&T,
OFF. Lathe Intercon uses this information to awtteoally insert M7 or M8 after a tool change. Twoge the
value, presSPACE bar until the desired value is shown.

X Offset: This field defines the X offset distance awaynirthe tool measurement radius or diameter. (See X
Diameter/Radius as described below.) The fiettiessame as the Offset X field in the Offset Lilgraut the
automatic measurement procedure is slightly differ&ither cursor over to the X Offset field oepsF1 to jump
directly to it. Follow the instructions.

Z Offset: This field defines the Z offset distance awayfirihe Z reference position. (See Z Ref as described
below.) The field is the same as the Offset ifialthe Offset Library but the automatic measunenpeocedure
is slightly different. Either cursor over to thefset field or presE2 to jump directly to it. Follow the
instructions.

X Diameter/Radius:This field defines the diameter or radius fromahtthe X tool offsets are to be measured.
This diameter is usually created by a skim cutaas @f the tool measuring procedure. (See the Fwes for
Setting Tool Offsets section later in this chaptdro change this field, cursor over to the X Diaenéradius field
(or presg=3) and follow the instructions.
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Z Ref: This field is the Z reference position from whitte Z offsets of tools are to be measured. Toghdans
field, cursor over to the Z Offset field (or prds%) and follow the instructions.

Note: Instructions are displayed when you movectirgor to the X Offset, Z Offset, X Diam/Radius ah&ef.
Fields. These instructions cannot be dismissesk thle arrow keys to move to another field.

F1 — X Offset / Set X Off

When the cursor is anywhere except the X Offséd fibeF1 button reads “X Offset”. Pre$4l in this case to
jump directly to the X Offset field and display insctions. When the cursor is on the X OffsetdjeheF1 button
changes toSet X Off”. PressF1 in this case (per instructions) to set the curpasition as the X offset.

F2 — Z Offset / Set Z Off

When the cursor is anywhere except the Z Offséd, ftaeF2 button reads “Z Offset”. Pre§2 to jump directly to
the Z Offset field and display instructions. Whba cursor is on the Z Offset field, th@ button changes tdsat

Z Off". PressF2 in this case (per instructions) to set the curpasition as the Z offset.

F3 — X Diam/Rad
Press this key to jump directly to the X DiametadRis field and display instructions.

F4 —Z Ref / Set Z Ref

When the cursor is anywhere but the Z Ref field R# button reads “Z Ref”. Pre$sl in this case to jump
directly to the Z Ref field and display instruct®onWhen the cursor is on the Z Ref field, thedntthanges to
“Set Z Ref”. Pres$4 in this case (per instructions) to set the curpasition as the Z Reference.

E7 — Prev Tool
Displays the information for the previous toolctinfirm settings or make changes.

F8 — Next Tool
Displays the information for the next tool, to comf settings or make changes.

F10 — Save Changes
When you are done with modifications press thistkeyave the changes and return to the Offset Aujerst
screen.F10will save all changes to all offsets, not just ¢me currently displayed.

Esc — Abandon Changes
Esc will abandon edits to all offsets that you de) not just the one currently displayed.

Procedures for Setting Tool Offsets: Introduction
Follow these five steps to successful CNC turning:

Determine the tools necessary to machine the yaanhhlyzing the print.

Set the X and Z offsets for each tool'h{s Chapter)

Program the part-using Intercon. (Chapter 8, Lattercon Manual)

Set the X and Z Part Zero positions on the stodietmachined. (Chapter 5)
Graph the part to check for programming errors,rmadhine the part.

arwnNpE

Tool offsets let the control know the differencepimsition for each tool being used. Since diffeteots are at
different positions, each tool will have its owresffic offset value in X and Z. For a multi-tookjoit is critical
that the X and Z offsets for each tool are sehatgroper values.

We will use the control to determine the differentéocation of each tool by simply defining a gasi from
which to measure each individual tool. The easiethod is to make a skim cut and then touch eaalofbof the

4-6 11/18/02 T-Series Operator’s Manual



newly measured skim cut diameter. The control keitlord the distance that each tool had to moveuoch off the
known diameter. Once the X and Z offset informai®known for each tool, a multi-tool program canrbin with
success.

Before doing the procedures in the ensuing sectimage sure:

1. The “Entry Mode” field in the Offset Library is tgted to “absolute”.

2. The control is in Diameter mode (set Machine Patanib to 0)

3. The adjustment values in the Tool Offset Adjustnfgerieen (described earlier in this chapter) are all
zeroed out for the tools, which will be involvedtire measurement process.

The following instructions show how to set offsessng the Offset Library screen. You may alsothseT ool
Details screen to set offsets. The details ofrergehe offset values are different on the Tootdile screen.
Otherwise, the procedures are identical.

Setting X-Axis Tool Offsets for OD Tools.

e NOTE: Before you begin, the adjustment valuehTool Offset Adjustment Screen (described eairti¢iis
chapter) should be all zeroed out for the toolscihill be involved in the steps below.

STEP 1:
Chuck up a piece of stock, and use the Jog buttomake a skim cut (Figure 1). Leave the tool sétia X
position.

e NOTE: Start spindle by switching to manual modespSpin Start button, and adjust RPM with the spindle
override knob.

N Y
-

=1.8721"

— T

Figure 1 Figure 2

STEP 2:
Measure the new skim cut diameter, as shown inréigu

STEP 3: Open the Offset Library
On the T-Series Control Main Screen, prelS$:Setupd F2-Tool O F1-Offset Lib.

STEP 4: Set the X Measurement Diameter
Presg-1-X Diam and enter the diameter measured in Step 2 inttE$tablish the X Diameter field”, then press
F10-Saveto accept. The X-Measurement Diameter for ODga®how set.
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WCS #1 (G54) Current Position (Inches) Job Name: pawn.cnc

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%
I Spindle: 0 M

Z +9.6338 "t

Stopped

Establish the X Diameter
for Tool Measurement
1) Load the tool to be measured |
Tool | 23 Enter the X Diameter us Vector

se Nose

TO1 00 2
Tos _3_)>Press F10 to save value o7 H
TO3 50 2
TO4 70 8
TOS 0.0000 0,0000 0.0310 3
To6 2.1508 0.4480 0.0030 8
ToO7 3.0416 0.3233 0.0070 8
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 0
Ti0 -0.1700 -0.0075 0.0000 0

X Diam: Not set de: absol

7 Ref:  Not set Entry mode: absolute

’ Manual Abs
X Diam | Maasure Auto ne +.001 -.001 Save
Fi F2 F3 Fd F5 F65 F10

Figure 3

STEP 5: Measure the X-Offset
Presd-2-Meas.to measure the X-offset of the tool used to makeskim cut. The value appears in the X Offset
field.

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

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%
I Spindle: 0 M

Z +9.6338 "t

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
TO1 -1.1780 4.2130 0.0100 2
TO2 1.6878 0.0007 6
TO3 -0.3240 21792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8
TOS 0.0000 0.0000 0.0310 3
To6 2.1508 0.4480 0.0030 8
ToO7 3.0416 0.3233 0.0070 8
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 o]
Ti0 -0.1700 -0.0075 0.0000 o]

X Diam: 1.0000

7 Ref:  Not set Entry mode: absolute

% Dianf | MaNUAL | Y kg A5 1 oot | -0t save
Fi F2 F3 Fa Fs F6 Fi0
Figure 4

NOTES:

e Always make sure the cursor is on the X offsdtffer the offset number that you are measuring.ifstance, if
you are using tool #1, make sure the cursor ieent offset TO1 position BEFORE pressirg-Meas

e Presd-2-Meas.while the tool iSSTILL at the skim cut diameter.

e Any piece of stock can be used to set tool offséts 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 ¥addurement Diameter) as shown in Figure 5, and p&s
Meas. Repeat this step for the rest of your OD tools.
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N For each new OD tool:

( Touch off X diameter

] and pres$2-Measure

Figure 5

NOTES:

e Verify you are clear of any obstacles, then usediTTheck” to withdraw the tool from its currentgition.

e Use a piece of paper to touch off the next todheoskim cut diameter. Slow jog close to the waidce, switch
to Incremental jog mode and jog in close at snmaitements until the tool just pins the paper towbek piece.

e If you are using an ATC, be sure that you arerabfany obstacles, then use the ATC button inTibe Library
to rotate the ATC to the next tool position.

Setting X-axis Tool Offsets for ID Tools

After setting all OD Tool Offsets, a new InternaMéasurement Diameter should be set to measure tffsets
for all ID Tools.

e NOTE: Before you begin, the adjustment valuehTool Offset Adjustment Screen (described eairti¢iis
chapter) should be all zeroed out for the toolscihill be involved in the steps below.

STEP 1:
Chuck up a piece of stock, and use the Jog buttomake a skim cut (Figure 6). Leave the tool sétia X
position.

e NOTE:  Start spindle by switching to manual mgaessSpin Start button, and adjust RPM with the spindle

)=y
e [

Figure 6 Figure 7

STEP 2;
Measure the new skim cut diameter, as shown inréigu

STEP 3: Open the Offset Library
On the T-Series Control Main Screen, prelS$:- Setupd F2 - ToolO F1 - Offset Lib.

STEP 4: Set the X Measurement Diameter
Now presd-1 - X Diam, enter the diameter measured in Step 2 into theblsh the X Diameter field, and press
F10 - Saveo accept. The X-Measurement Diameter for IDgasInow set.
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WCS #1 (G54) Current Position (Inches) Job Name: pawn.cnc

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%
I Spindle: 0 M

Z +9.6338 "t

Stopped

Establish the X Diameter
for Tool Measurement

1) Load the tool to be measured ¢ Nose
Tool | 23 Enter the X Diameter us Vector
To1 3) Press F10 to save value oo 2
102 | e 07 6
TO3 ' 50 2
TO4 70 8
TOS 0.0000 0,0000 0.0310 3
To6 2.1508 0.4480 0.0030 8
ToO7 3.0416 0.3233 0.0070 8
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 o]
Ti0 -0.1700 -0.0075 0.0000 o]
X Diam: 1.0000 .
7 Ref:  Not set Entry mode: absolute
% Dlam | MaNUal |44 A5 1 oot | -0t save
Fi F2 F3 F4 F5 F6 F10

Figure 8

STEP 5: Measure the X-Offset
Presd-2 - Meas.to measure the X-offset of the tool used to makeskim cut. The value appears in the X Offset
field.

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

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%
I Spindle: 0 M

Z +9.6338 "t

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
TO1 -1.1780 4.2130 0.0100 2
TO2 -1,5124 1.6878 0.0007 6
TO3 2.1792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8
TOS 0.0000 0.0000 0.0310 3
To6 2.1508 0.4480 0.0030 8
ToO7 3.0416 0.3233 0.0070 8
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 o]
Ti0 -0.1700 -0.0075 0.0000 o]

X Diam: 1.3344

7 Ref:  Not set Entry mode: absolute

X Diar( Manual >Auto A5 1 oot | -0t save
Fi F2 F3 Fa Fs F6 Fi0
Figure 9
NOTES:

e Verify the cursor is highlighting the X offset liilefor the offset number that you are measuring.ifstance, if
you are using tool #5, make sure the cursor ieent offset TO5 position BEFORE pressirg - Meas
e Presd-2 - Meas. while the tool is STILL at the skim cut mieter.
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STEP 6: Measure the Next Tool
Touch off all internal tools on this new interngmheter and preds2 - Meas.to measure each one. Repeat this

step for all the remaining ID tools (Figure 10).

For each new ID tool:

jﬁﬁ) Touch off X diameter and
— ] T4 S pressF2[measure].

Figure 10

NOTES:

e Make sure you are clear of any obstacles, thefiTisa Check” to withdraw a tool from its currenbgition.

e Use a piece of paper to touch off the next todheoskim cut diameter. Slow jog close to the waidce, switch
to Incremental jog mode and jog in close at small increments undlttol just pins the paper to the work piece.
e If you are using an ATC, move the ATC away frony abstacles, then use the ATC button in the Tobiduy to
index to the next tool position.

Special Cases: Sometimes it might be difficult to touch a new tool off the X Measurement
Diameter set in Step 2. If this is the case, you can repeat each step from Step #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 in 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.

T-Series Operator’'s Manual 5/18/2011 4-11



Setting X-Axis Offsets for Drills, Center Drills, and Taps

To set drills, center drills, taps, and boring spaweep the tool in with an indicator to find #péndle center.
Remember that the X Measurement Diameter shousetbi ‘ 0 * before proceeding with step 1. (Sezdection
“Setting X-Axis Tool Offsets for OD Tools” earliém this chapter for directions on setting an X Meament
Diameter)

e NOTE: Before you begin, the adjustment valuesienTool Offset Adjustment Screen (described eairti¢his
chapter) should be all zeroed out for the toolscihill be involved in the steps below.

STEP 1: Set the Indicator

Mount the indicator base on the spindle or putitikecator in the chuck. Move the tool towards tppr@aximate
center of the spindle. (Figure 11)

)0 ) =

(Manual)

Figure 11

STEP 2: Center the Drill
Touch the indicator probe to the shank of the taod rotate the chuck by hand. Jog the X-axiséreimental
mode until the indicator reads the same arounditbemference of the tool.

STEP 3: Measure the X Offset
Presd=2 — Meas.to measure the X-offset of the tool. The valueespp in the X Offset field.

e NOTE: This procedure may also be used in setihgpbl offsets in cases where an initial ID skint isunot
possible.

Setting X-Axis Offsets for Boring Tools

Since boring tools come with a manufactured offsetting a boring tool is just like setting a dnilith a few added
steps. Follow Steps 1 to 3 in the previous sedlmove, and then do the following steps:

e NOTE: Before you begin, the adjustment valuesienTool Offset Adjustment Screen (described eairti¢his
chapter) should be all zeroed out for the toolschill be involved in the steps below.

STEP 4: Find the Tool Offset
Look up the tool manufacturer’s offset for the tbeing measured.

STEP 5: Switch to Incremental mode
With the X Offset field highlighted for the tool ing measured, press thd - Abs/Inckey until the “Entry Mode:”
field on the screen reads “incremental”.

STEP 6: Enter the Given Offset
Multiply the manufacturer’s offset by negative t{w2), and type the number into the X Offset fielthe value
you type should appear as being added to the nexhXuoffset already measured.

e NOTE: Remember to press thd - Abs/Inckey to toggle the Entry Mode back to “absolute’antyou are
done.
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Setting Z-Axis Tool Offsets

e NOTE: Before you begin, the adjustment valuehinTool Offset Adjustment Screen (described eairti¢ihis
chapter) should be all zeroed out for the toolscwhiill be involved in the steps below.

STEP 1:

Chuck up a piece of stock, and use the Jog buttomake a skim cut (Figure 12) OR if the surfactus, touch

off the end as shown in Figure 13.

NEW FACE

) i

T
=

Spindle
Running
Figure 12

STEP 2: Open the Offset Library

T

Spindle
Stopped
Figure 13

KNOWRN
FACE

Z Reference

From the T-series Control Main Screen, preS$:- Setupd F2 - ToolO F1 - Offset Lib.

STEP 3: Set the Reference:

Make sure the Z column is highlighted, préds- Z Ref.and therF10 - Saveo accept this as the reference.

STEP 4: Measure the Tool Offset

Without moving the Z-position of the tool that ymst used to set a reference point, pféds Meas.to measure
the Z-offset of that tool (it should result in Oitssoffset), as seen in figure 14.

WCS #1 (G54)  Current Position (Inches) Job Name: pawn.cnc
Tool: TO800O
X -O . 1 780 Feedrate: 100%
I Spindle: 0 M
Z +9.6338 " G
]
Stopped
Tool Geometry Offset Library
Offset Nose Nose
Tool X z Radius Vector
To1 -1.1780 0.0000 0.0100 2
TO2 -1.5124 1.6878] 0.0007 6
TO3 -0.3240 2.1792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8 @
TOS 0.0000 0.0000 0.0310 3 Baa 28 1
TOG 2.1508 0.4480 0.0030 8 z 7{?':21
TO7 3.0416 0.3233 0.0070 8 I_Z;vgfm
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 0
T10 -0.1700 -0.0075 0.0000 0
X Diam: 1.3344 de: absol
Z Ref: 9.6338 Entry mode: absolute
Manual Abs
Z Ref ( Measure Auto Inc +.001 -.001 Save
F1 F2 F3 Fd FS 6 F10
Figure 14
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STEP 5: Measure the Next Tool Z-Offset
Load the next tool and bring it to the referencep@s shown in Figure 13). Pres8 - Meas. and then repeat for
all remaining tools.

e NOTE: Make sure the cursor is on the Z-Offsdtffer the Offset number being measured beforegmgs-2 -
Meas.

Setting Part Cutoff Tool Z-Offset:

e NOTE: Before you begin, the adjustment valuesienTool Offset Adjustment Screen (described eairti¢his
chapter) should be zeroed out for the tools thhtsiinvolved in the setup as described below.

Load the part cutoff tool and bring it to the stdake (Figure 15). With the menu highlighted in th®ffset
column at the correct offset number, pressiRBe- Meas key.

T4

]

|

Figure 15

If the part cutoff tool is 0.125 wide and you w#m back side of the tool to be set at Z-Zero, thighlight the Z-
offset of the tool being adjusted and pressithe Abs/Inc key to toggle to incremental mode.

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

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%

I Spindle: 0 M

Z +9.6338 "t

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
TO1 -1.1780 4.2130 0.0100 2
TO2 -1.5124 0.0000 0.0007 6
TO3 -0.3240 |-.125 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8 @
T05 0.0000 0.0000 0.0310 3 Lo 2 4
To6 2.1508 0.4480 0.0030 8 i 7}5%,‘1
ToO7 3.0416 0.3233 0.0070 8 I_Z;vEcﬁmr
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 o]
Ti0 -0.1700 -0.0075 0.0000 o]
X Diam: 1.3344 o ]
ZRef:  9.6338 Entry modeZThcremental >
Manual Abs
ZRef | Measure Auto Inc +.001 -.001 Save
Fi F2 F3 Fd F5 F65 F10
Figure 16

Type in -.125and pres&ENTER. The value of -0.125 will be added to the valuasuged in Step 1.

e NOTE: Remember to press thd - Abs/Inckey to toggle the Entry Mode back to “absolute’antyou are
done.
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Setting the Nose Radius

The Offset Library also has a field for the tooldgdRadius. This field tells the control the dis&to adjust when
cutter compensation is used (G41 or G42). For rdetails, see Chapter 11.

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

Tool: TO800O
X _O. 1 780 Feedrate: 100%

I Spindle: 0 M

Z +0.6338 " i

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
Tol1  -1.1780 4.2130 2
TO2 -1.5124 0.0000 0.0007 6
TO3 -0.3240 2.1792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8
TO5 0.0000 0.0000 0.0310 3 Baa 28 1
TOG 2.1508 0.4480 0.0030 8 z 7{?'@
TO7 3.0416 0.3233 0.0070 8 % yoror
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 0
T10 -0.1700 -0.0075 0.0000 0

X Diam: 1.3344

Z Ref: 9.6338 Entry mode: absolute

Manual Abs
Measure Auto nc +.001 -.001 Save
F2 F3 Fd FS 6 F10
Figure 17

To edit these entries, first press - Abs/Incuntil the “Entry Mode” field reads “absolute”. Me to the
desired Nose Radius field using the arrow keystgpe in the nose radius of the tool, and pEster.

Setting the Nose Vector

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

First, highlight the nose vector column for the fn@mof the tool being used. Then enter the comese vector as
indicated by the graphic display on the right sifléhe screen.

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

Tool: TO800
X @ —O_ 1 780 Feedrate: 100%

Spindle: 0 M

Z +9.6338

Stopped

Tool Geometry Offset Library

Offset Nose Nose
Tool X z Radius Vector
TO1 -1.1780 4,2130 0.0100
TO2 -1.5124 0.0000 0.0007 6
TO3 -0.3240 2.1792 0.0150 2
TO4 -0.0800 -0.0100 0.0070 8
TOS 0.0000 0.0000 0.0310 3
To6 2.1508 0.4480 0.0030 8
ToO7 3.0416 0.3233 0.0070 8
TO8 0.6760 -0.0120 0.0030 3
TO9 0.0000 0.0000 0.0000 0
Ti0 -0.1700 -0.0075 0.0000 0

X Diam: 1.3344

7 Ref: 9.6338 Entry mode: absolute

Manual Abs
Measure Auto ne +.001 -.001 Save
F2 F3 Fd F5 F65 F10
Figure 18
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For tools approaching from the +X direction nosetoes 3, 8, and 4 are used for OD turning and neseors 2, 6,
and 1 are for ID boring. For machines that havé lhaint and rear mount tooling (+X and —X toolingjich as
gang tool lathes, the tools approaching from thelig&ction use nose vectors 2, 6, and 1 for ODigrand nose
vectors 3, 8, and 4 are for ID boring. Nose vebt@r used for back facing and nose vectors 7 aare Qised for
drilling. Nose vectors 5, 7 and 0 will stay thengaeven if your tool post is mounted on the franthe rear of the

machine.

3 8 4 Mose vector 3
~17 G
7 <—I\—; a3 2 X 1
1 281 1 x+ TR
Yector + 3 g4
X0 ----- y I+ X0 ----- » 7+ Vector
1 Mose vector 3
| X+
_I Rear mounted tool
post
Front mounted
tool post
Figure 19
+ X side tooling -X side tooling
1 5 8 ] X~
N T
T —+=5
XO[|----- » I+ g X0|----- » 7+
251
| YT Vector I
Mose vector 3 MNose vector 2

Gang tooling nose vector assighment

Figure 20
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Chapter 5
Part Zero and WCS

Part Zero Menu
To get to the Part Zero menu from the Main Screesgh1 — SetupthenF1 — Part

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

Tool: TO101
X @ + O . OOOO Feedrate: 100% Inc. 0.0001
1

Spindle: 0 M Slow Jog

Z +0.0000 "t

Stopped

Set Z Part 0/Pasition

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

Axis Part Tool
Position Number
z 0.0000 1
WCS #1 (G54)
Prev Next WCS
WCs WCS SetX | Tabie Set
F6 F7 F8 Fg Fi0

The Part Zero menu fields and screen elementsesaitded below:

Axis: This field shows which axis the Part Zero is besagup for. When the Part Zero menu is first ghawp,
the Z axis will be shown. PreB8 — Set Xto access the Part Zero menu for the X axis.

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

e NOTE: The part centerline is usually consideretdgavhere the X axis position is O.

Tool Number:This field allows you to tell the control what tadfset number (see the Offset Library in Chagier
is being used while setting the Part Zero positAdthough this number is called a “Tool Number”istis not a

tool number. However, if you only associate tammibers with the same numbered offset, then thid Weuld
correspond to the tool number.

e NOTE: The Offset Library must be up to date befeting the Part Zeroes.
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Set All WCS:This field appears only if you are modifying therfZero for the X axis.

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

X @ + O . OOO O I:::rate: IE;DO/:

I Spindle: 0 M

Z +0.0000 _ com

MDI...

Operator abort: job cancelled
MDL... ‘
Stopped

Set X Part 0/Pasition
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 WCS
X 0.0000 1 Mo |

Press SPACE to change

WCS #1 (G54)

Prey Next WCS Set
WCS WCS Table €
F6 F7 F9 F10

Press <SPACE> to toggle between “Yes” and “No”thi$ field is toggled to “Yes” then this field spies that
the position that you enter will be copied to b# X axis Part positions in every Work Coordinaget&8m. This
will cause all Work Coordinate systems to havesdmme X axis Part Zero. This feature is a convemiesiace the
centerline position of a part is usually set at Xre@ardless of which WCS is currently activethis§ field is
toggled to “No” then only the currently selected B/@ill be affected.

F6 — Previous WCS

This key will select the previous Work Coordinagest@m. If you will be using multiple work coordieat you
must set up a new set of Part Zeros for each wawkdinate. Each work coordinate represents a diftelPart
Zero. You can use this key to cycle through aliilatde Work Coordinate Systems. Note that WCS #iteb

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

F7 — Next WCS

This key is like thé=6 — Prev WCSkey (see above) except that this key will cyclevrd to the next work
coordinate system. You can use this key to cycaleuthh all available Work Coordinate Systems. Nbtd WCS
#1-6 are standard, but WCS #7-18 are an extraeqisin.

F8-Set X

To get access to the Part Zero menu for the X parésd-8 — Set X Setting the X axis Part Zero is given special
treatment in a sub-menu because it is not doneofézy (See the section titled “Setting X Axis P2eto” later in
this chapter).

F9 - WCS
Pressing this key will bring up the WCS Configusatmenu, which will let you conveniently view andaify the
Work Coordinate Systems. See the WCS Configuratienu section for a further explanation.

F10 — Set
Pressing this key will cause the part position tfwat entered to be set.
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Setting Part Zeros - Introduction:

Setting the Part Zero for a part establishes d mmardinate system with its origin at the centexlof the part. In
T-Series controls, this coordinate system consideras always pointing away from the centerline drdalways
pointing to the right and away from the spindle.

Setting Z-Axis Part Zero (Z)

STEP 1:
Jog the tool to the stock surface and take a skinacross the face (Figure 1), or touch off ofkhewn surface

(Figure 2) and leave the tool setting at this Ztpms

Mew Face Generated

o )|I\|I - v
[T (O 11 Known

Face
- -
Figure 1 Figure 2
Spindle Running Spindle Stopped

e NOTE: In the case of Figure 1, start the spinglewitching to manual mode, press Spin Start butiod adjust
RPM with the spindle override.

STEP 2:
On the T-Series Control, from the Main Screen, gFds— SetupthenF1 — Part This will bring you to the Z-axis

Part Zero menu.

WCS #1 (G54)  Current Position (Inches) Job Name: pawn.cnc
Tool: TO101
X @ +0 . OOOO Feedrate: 100% Inc. 0.0001
I Spindle: 0 M Slow Jog
Z +O OOOO Coolant
1
Stopped

Set Z Part 0fPosition

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

Axis Part Tool
Position Number
z 0.0000 1
WCS #1 (G54)
Prev Next WCS
WCS WCS SetX | Table Set
F6 F7 F8 Fg Fi0

STEP 3:
Type 0.000 (or the known position of the surfaca goe touching off) into the Part Position fielde$s Enter.

e NOTE: If, for example, you need to take a 0.0%ef@ut off of your part, type 0.05 into the Parsiion field on
the menu. Z-Zero will now be 0.05” deeper into piagt from the existing face.
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STEP 4;
Enter the Tool Number of the tool being used, &thtpress thE10 — Sekey. Part Zero is now set for the Z-axis.
All the other tools set up in the Tool Library (@iter 4) are now automatically set to this new Zs&art Zero.

Setting X-Axis Part Zero (Xo)

e NOTE: Since the X axis Part Zero is usually dedite be the Centerline of the part, there is ugual need to
set it up again when doing a different part. Agaldsituation would be that you program all pasthdve a
Centerline of X=0, and thus you would need to gethe X axis Part Zero for every WCS only one tihaging the
whole life of the machine.

STEP 1;

Chuck up the stock to be machined. Jog the refertmad (in this case, an OD turning & facing talthe stock
surface and take a skim cut across the surfacer@g), or touch off of the known surface (Figujeadd leave the
tool setting at this X position.

=T _HE]
[T

11 (OR) Knawn
Diarneter
_'_1 Mew Diarneter
Created _,—‘
Figure 3 Figure 4
Spindle Running Spindle Stopped

e NOTE: In the case of Figure 3, start the spingiewitching to manual mode, press Spin Start butiod adjust
RPM with the spindle override.

STEP 2: Measure the resulting diameter
On the T-Series Control, from the Main Screen, pFds— SetupF1 — Part,thenF8 - Set
F6 — Prev WCSandF7 — Next WCSkeys can be used to select the work coordinate.

e NOTE: There are 18 different work coordinates t@at be used (1 through 6 are standard; 7 thro8gtielan
extra-cost option). See “Setting a WCS” later ia thhapter.
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STEP 3:

Enter the OD measurement taken in Step 2 into dneAdsition field, and press Enter.

WCS #1 (G54)

X©

Current Pasition (Inches)

+0.0000

Z

+0.0000 .

Job Name: pawn.cnc
Tool: TO101

Feedrate: 100%

I Spindle: 0 M

Coolant

MDI...

Operator abort: job cancelled
MDIL...

Stopped

Set X Part 0/Pasition

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 WCS
X 0.0000 1
WCS #1 (G54)
Press SPACE to change
Prev Next WCS
WCS WCS Table

F6

F7

Fg

Set
Fi0

e NOTE: Depending on how your control is set, tratue can be a diameter or a radius. See Chaptdfdehine
Parameter 55 for further details.

STEP 4:

Enter the Tool Number of the tool being used, dehtpress the10 - Setkey. Part Zero is now set for the X-axis.
All the other tools set up in the Tool and Offsédtraries (Chapter 4) are now automatically sehis hew X-axis
Part Zero.

OPTIONAL STEP:

If you want all Work Coordinate systems to haveghme X axis Part Zero, then toggle the “Set allSV{ield to
“Yes” and pres$10 - Set This will copy the position that you entered lictlae X axis Part positions in every
Work Coordinate System. This feature is a convesg@esince the centerline position of a part isaligiset at
X=0, regardless of which WCS is currently active.
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WCS Configuration Menu

To get to the WCS Configuration menu from the Maaneenf1 — Setup F1 — Part, thenF9 — WCS Table
When you enter this screen, the DRO display wilbmatically switch over to machine coordinatesrasid to
entering numbers. All the values on this screerrepresented in machine coordinates. X valuesadras
dimensions, even if the machine is in diameter n{sdein Machine Parameter 55). Note that WCS #ie6
standard, but WCS #7-18 are an extra-cost option.

There are 2 sections in this menu, Reference Réwimts and the Work Coordinate Systems, whicmeetfie
individual Part Zeros.

F1 — Reference Return Points 1, 2, 3, and 4
This option will let you modify the positions ofahieference return points (in machine coordinat&&e G30 in
Chapter 11 for more information on how to use thretigrn points.

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

X @ + O . OOO OI Isgtil:rate: Ig:)'?/:

Spindle: 0 M

Z +0.0000 ™ &=

Stopped
Axis Return Return Return Return
#1 iGZS) #2 (G30) #3 (G30 P3) #4 (G30 P4)
z 0.0000 0.0000 0.0000 0.0000
X 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000

Save
Fi0

The G28 position (Return #1) is of interest becauspecifies the Tool Check position and the ugwadl Change
position. The Tool Check position is the machinerdinate position that the machine will move toewlthe

TOOL CHECK button is pressed. Also, the G28 position isubal position at which tool changes occur during
ajob run. You can change the G28 position if wawld like the Tool Check position and tool changgesccur
somewhere else.

F2 — Origins of Work Coordinate Systems

This option lets you specify the locations (in miaehcoordinates) of the origins of the work cooadasystems.
However, the preferred method for setting thesaesls to use the Part Zero Setup screen. The téheork
coordinate systems are viewed by pres&ihg- Next Table
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Machine Current Position (Inches) Job Name: pawn.cnc

X & +0.0000 . 22

Spindle: 0 M

Z +0.0000 ™ E

Stopped

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

z 0.0000 0.0000 0.0000 0.0000 0.0000
X 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
N 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Next
Table Save
F1 F10

Using Work Coordinate Systems

These different part zero positions are typicafigdito reduce setup and/or programming time. Térer@ number
of creative ways the WCS can be used to simplityelanachining. The 18 work coordinates and the Gesare
shown below. Regular WCS #1-6 are standard, teheed WCS #7-18 are an extra-cost option.

Regular WCS Extended Work Coordinate Systems
WCS G-Code WCS G-Code WCS G-Code
WCS #1 G54 WCS #7 G54 P1 WCS #13 G54 P7
WCS #2 G55 WCS #8 G54 P2 WCS #14 | G54 P8
WCS #3 G56 WCS #9 G54 P3 WCS #15 G54 P9
WCS #4 G57 WCS #10 G54 P4 WCS #16 G54 P10
WCS #5 G58 WCS #11 G54 P5 WCS #17 G54 P11
WCS #6 G59 WCS #12 G54 P6 WCS #18 G54 P12

At any time that you see the Digital Read Out (DR®)the X and Z current position, you will seeigpiay of
which WCS the control is currently using in the epfeft hand corner of the screen right above tROSee the
figure below). The DRO always displays the toolipois from the WCS that is being used.
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WCS #1 (G54)  Current Position (Inches) Job Name: pawn.cnc

Tool: TO101
X @ + O . OOOO Feedrate: 100% Inc. 0.0001
1

Spindle: 0 M Slow Jog

WCS currently in Z + 0 _ OOOO Coolant

use is shown on

most menus
Stopped
Set Z Part 0/Pasition

1) Jog to Touch Off on Part

2) Edit the Value if Necessary

3) Press F10 to Set Position

Axis Part Tool
F6 — PreV WCS Position Number

z 0.0000 1

and
F7 — Next WCS

. WCS #1 (G54)
switch to another

WCS
(\ Prev Next cetx | WCs

Wes WCs Tabie Set
F6 F7 F3 F9 F10

To change the WCS being used:
e From the T-series control Main Screen, préds:= Setup, F1 - Part

e Now presd-6 — Prev WCSor F7 — Next WCS and the WCS number will change in the upperdefter of the
display.

The WCS will change to the next position - if yoare on WCS#1 and preB¥ — Next WCS it will change the

DRO to WCS#2. Simply pre$s — Prev WCSor F7 — Next WCSuntil the WCS displayed is the one you want to
use. After that you can set up the new WCS usiagrt setup menus for X and Z to define a new Rad

position with this WCS. See the section “Settingt Earos” in this chapter and the two sectionsraftat for step-
by-step instructions of how to zero out your p&@nce a WCS is set, the control will remember pluisition as the
Part Zero for that WCS until you change it, evetind control is shut off.

F3 — Work Envelope

Use theF3 — Work Envel key to specify the '+’ *-* work envelope locatioisi machine coordinates) used in
conjunction with the G22 G code. The Z, X andpadameters specified in the G22 code are storex] ber
subsequent G22 codes do not need to specify tlits imless they change.

Machine Current Position (Inches) Job Name: test.cnc
Tool: T----
X @ + O . OOOO Feedrate: 100%
Spindle: 0 A
Z +0.0000

Jog Panel Offline

422 Check Jog Panel cable
335 Emergency stop released
301 Stopped

Press CYCLE START to start job ‘

Work Envelope Setup

Work Envelope
Axis - (Inches + (Inches) -
0.0000) 0.0000 Forbidden Area

z

X 0.0000 0.0000

c 0.0000 0.0000

N 0.0000 0.0000 Work Area
N 0.0000 0.0000

Accept
Fi0
Note: The work envelope will only work in programeneoves. You will still be able to jog outside bétwork

envelope.
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Chapter 6

Running a Job

To run the current job, press tB¥ CLE START button on the jog panel. See Chapter 2 for a gesar of the

CYCLE START button. If your control is not equipped with a joanel, presALT-S on the keyboard. The

following menu is available, while the job is rungi

WCs

#1 (G54)

X

Current Position {Inches)

+0.5800

Z

-0.7521

X
Z

Dist to Go
+0.0000
-0.2857

. g50s4000
. ; === Profile ---

Job Name: pawn.cnc
Tool: TO808

Program # 10000

Feedrate: .0250ipr Part Cnt: O
Spindle: 20 M Part # : 0
Coolant Time: 0:00:07
A
Stopped
Processing...
Moving... -
Press ESC to cancel

. N0070 5650.0 GO X0.98 Z0.105
. G1 X0.78 20.105 F0.025

G71 U0.025 RO.001

. G71 P80 Q180 U0.015 W0.005

; --- Linear ---

. NOO80 5700.0 X-0.05 Z0.1 G99 F0.05

. ; === Linear ---

. NOQOS0 X-0.05 Z0.0 F0.004

. ; --- Linear ---

Feed
-1%
F1

Feed
+1%
F2

JSkips
On

Fa

Feed
Hold
F7

Rapid
On

2

Job running menu

The following keys are available while the jobusining.

F1 — Feed (-1%)

Decrease feedrate override by 1%. This key onleagpif jog panel is set to keyboard jogging.

F2 — Feed (+1%)

Increase feedrate override by 1%. This key onlyeappif jog panel is set to keyboard jogging.

F3 — Repeat On/Off

Toggle job repeat property.

F4 — Skips On/Off

Enable/Disable block skips.

F5 — Auto

Disable single block mode.

F6 — Stops off
Disable optional stops.

F7 — Feed Hold

Turn feed hold on/off. This key only appears if jpanel is set to keyboard jogging.
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F8 — Graph
Return to run-time graphics screen. This key oplyears if the run-time graphics option is turned on

F9 — Rapid On/Off
Turn rapid override on/off.

Canceling a Job in Progress
There are three conventional ways to cancel ailyreunning job (CNC program). When a job is cdadausing
any of the following methods, the job's progress lvé recorded. This allows the user to restagtjtip using the
Resume Job option or the Search and Run option.

CYCLE CANCEL

Pressing this key while a job is running will catise control to abort the currently running jobheTcontrol will
stop movement immediately, clear all M-functionsg aeturn to the main screen. Hitting the escayeokethe
keyboard is the equivalent to hitting “CYCLE CANCEL

TOOL CHECK

Pressing this key while a job is running will catise control to stop the normal program movememt off the
spindle, clear all M-functions, and go the Run meateen. Make sure the tool will clear the pafbl@epressing
Tool Checka second time, which will move the X and Z-axethigr home position. The control will then
automatically go to the resume job screen.

EMERGENCY STOP (E-Stop)

Pressing the EMERGENCY STOP button while a jolursning will cause the control to abort the curnentl
running job. The control will stop movement immreteiy, clear all M-functions, and return to the magreen.
Also, the power to all axes will be released.

Resuming a Canceled Job
If a job is canceled using one of the methods desdrabove, it can be resumed in one of three ways.
CYCLE START
Pressing th€YCLE START button will restart the job at the BEGINNING oktipart program.

Note: Before performing &1-Resume Jolor F2-Searchthe tool may need to be positioned in X and Zciarles
that start down inside an ID or behind a shoulder.

Resume Job — F1 from the Run menu
Restart the canceled job at or near the pointtefiiaption. See the next section in this chaptétled “Run
menu’ for more information.

Search — F2 from the Run menu
Restart at a specified point in the part progr&ae the next section in this chapter entitiedrf menu’ for more
information.
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Run menu

Presd=4-Run from the main screen to access the Run menu. Bisrmenu, the operator can restart a canceled

job or change the way the job will run.

XS

+0.84960

L]

Z

+0.00500

WCS #1 (G54) Current Pesition (Inches) Job Hane: paun. cne

Tool TOROH
Feedrate: 100
Spindle: 0 A

Frocessing...
Moving...
Operator abort: job cancelled
Stopped
Press CYCLE START to start job |
Run
Single Block Mode: 0ff Run=Time Graphics: uff
Optional Stops: ot
Block Skips: 0t
Job Hepeat: oy
Marnual Kun: Ho
Fart Count: [T
Resumel.___ |Repeat|«Skips | 5 o [ e [Hanoal| . | Rapid | RETG |
Job ]f"-'“'"“"J Un | On [m““" Stops | Taun || Graph | orr {Un/tl Ff
El F2 Y % F4 = Ef Fr A, TR Fa FLi

F1 - Resume Job

Press$1-Resume John the run screen to go to the resume job scréfahe job was canceled by pressihgpol
Check, the control will go to the resume job screen mnatthically. From this screen, the user can modity t
offsets and the tool library, turn single block raath and off, turn optional stops on or off, grémph partially
completed job, or start the partially completed job

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

Loading a new job.

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 “Seareimnd Run” menu. This menu will allow you to spedtig
program line plock numberpr tool numbemat which execution of a program is to begin. Paaglines are
numbered from the top of the file down with thesfiline numbered 1. To enter a block number péaceN" in
front of the number. To enter a tool number plat&"an front of the number. Pressi@YCLE START from
here would start the program at the point you $jgeki

An extra option unique to the “Search and Run”egrie the=1-Tool Change“Do Last Tool Change” function.
This key toggles the tool change option as showscoeen. A "YES" tells the control to perform altohange so
that the tool specified for the line or block hias tool indicated in the program. A "NO" uses¢theently loaded
tool, regardless of what tool is specified for kine or block being searched.

NOTE: You cannot search into a subroutine.
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F3 — Repeat On/Off

This key toggles the repeat feature for part cogntiwhen part counting is in effect and Repeahisthe job will
be automatically run again until the specified nemtif parts have been run. The On or Off labelciaigs the
state to which the repeat feature will toggle tewipressed. It does not indicate the current.siete current
state is indicated in the user window above.

Part Count: this prompt is used to set the required number of p&tsitive values set the part counter to count up
and negative values configure the part count tmcdawn. For example, if 10 is entered in the Eantint prompt,
the Part Cnt in the status window changes to 1Glméart # changes to 0 with an upward arrow atdic When

a job is completed, the Part # will increment tolflrepeat is on, the job will automatically stagain and keep
running until the Part # has reached the Part @rat.—10 is entered in the Part Count prompt,Rhg Cnt in the
status window changes to 10 and the Part # chaodeéswith a downward arrow indicator. When ai®b
completed, the Part # will decrease to 9 and iéa¢s on, the job will automatically start agamt&eep running

until the Part # has reached 0.

F4 - /Skips On/Off

This function toggles the block skip feature. Witk skipping is on, G-code lines that start vatforward
slash character ‘I’ are skipped (not processedie @n or Off label indicates the state the /Skiadure will toggle
to when pressed. It does not indicate the custté. The current state is indicated in the wiedow above.

F5 - Block Mode

Turns single block mode on and off. This is simitapressing AUTO/BLOCK. If single block modeds,
CNC11 will stop after each block in your part praxgrand wait for you to pre€sYCLE START . The current
state is indicated in the user window above.

F6 - Optional Stops

Turns optional stops on and off. If optional staps on, any M1 codes that appear in your progrdhtause a
wait for CYCLE START (just like MO). If optional stops are off, M1 ceslwill be ignored. The current state is
indicated in the user window above.

F7 - Manual Run
Turns manual run option on and off. This optiolal you to manually run a G-code file by turningjragle axis
MPG.

F8 - Graph
Graphs the part. For more information, see'ffe- Graph' section in chapter 3. If this feature is invokeaht

the Run and Search screen or the Resume Job sttreeithe graphics will show exactly where the cleed line or
block begins. Dotted lines indicate the portiorthaf part that is skipped. Solid lines indicatebetion of the part
that will be machined.

F9 — Rapid On/Off

This function key toggles Rapid Override. The @O label indicates the state to which the Rapiderride
feature will toggle to when pressed. It does ndtaate the current state. It has the same effettteaRapid Over
key discussed in Chapter 14.

F10 — RTG On/Off

This function key toggles the Run-Time Graphicsapt If the option is turned on, Run-Time Graphics
automatically starts when tl@&YCLE START button is pressed. This option must be turnetboRun-Time
Graphics to be used. If the option is turned Rffn-Time Graphics cannot be started while a jobinging.
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Power Feed

Presd-4-Feedfrom the Setup menu to access the Power Feechscldes screen is used to command axis
movement. All the operations available on the Pdwaad screen may also be performed in MDI with the
appropriate M and G codes.

F1 - Absolute Power Feed
Presg=1-Absto move an axis to an absolute position, at aipddeedrate.

F2 - Incremental Power Feed
Presd=2-Inc to move an axis an incremental distance, at afggbéeedrate.

F3 - Free XZ
Presd-3-Freeto release power to the X and Z motors, allowiag o use your machine manually.

F4 - Power XZ
Presd=4-Powerto apply power to the X and Z motors, allowing yowse your machine in CNC mode.
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Chapter 7
The Utility Menu

To get to the Utility Menu, predsr - Utility at the CNC software Main Screen. The model witixdepending on
your M-Series Control model.

Utility Menu

Model Jogboard

CNC11 Lathe

File User .
Update | Backup | Restore Ops Maint Report | Option Logs
F2 F3 F4 F5 Fé& F7 F8 Fo

F2 — Update This option is generally used as a facility for apdg software. This option can also be
used to restore a previously saved report of teeesy configuration (See F7 — Report).

F3 — Backup Use this option to backup your data files such HE@rogram files and Intercon
programs.

F4 — Restore Use this option to restore the data previously bdakp with F3 — Backup.
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F5 — File OpS Use this menu to perform file and directory openagi such as: Importing and
Exporting (copying) files to and from the contn@name or delete files, create or delete

directories.
File Options
Current Directory: ¢:\cnct\ncfiles\
[e\ ] elbow.cnc thread.cnc
[d:\ ] f2.cnc toolchtl.cnc
[e\ ] flange.cnc triangle.cnc
[fi\ ] helix.cnc ttlloc.cne
[ p:\ ] irr.cnc
[tN ] irreg.cnc
[.1 MUSTANG .cnc
[Up] recycle.cnc
Saxis.cnc SPIRAL TEST2.NC
atlanta.cnc tchkdema.cnc
bikersblvd.nc test3b.cnc
¢_rod.cnc test3c.cnc
cam.cnc test3e.cnc
camcw.cam test4b.cnc
condtest.cnc test4e.blah
convgraf._nc test4e.cnc
demol.cnc testad2.cnc
demo3.cnc tester.cnc
q 0|
Select: c:\cnct\ncfiles\20r.dig
Toggle N’lel{e Ig(%z:tt/ Edit Refresh Rename N[;e"\iv Delete | Cancel
F1 F2 F3 F4 F5 F7 F8 Fo F10
F1 - Toggle Press once to select or press again to unselaujla file.
F2 — All /None Press once to select all or press again to unsaidies.
F3 — Import/ Import or Export selected files.
Export
F4 — Edit Opens selected file in editor.
F5 — Refresh Refresh file list. Use after inserting a new US&age device

F7 - Rename
F8 - New Dir
F9 - Delete
Page Up
PageDown
End

Home

Arrow Keys

Rename selected file or directory.

Create a new directory in the current folder.
Deletes selected file or directory.

Move the cursor backward one page.

Move the cursor forward one page.

Select the last file in the list.

Select the first file in the list.

Move the cursor in the selected direction.
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F6 — User Maint

Use this menu to perform user maintenance suchexkimg an axis for excessive drag or setting
backlash

F1 - Drag The Drag Factor utility is used to determine ifeais has an excessive amount of drag. To
run a drag test, use théd key to select the axis which you wish to test,itpms the axis at or near
the home position and preS¥ CLE START . The axis will move back to the home switch then
traverse the entire range of travel for the axisimpto the opposite limit and returning to home
while moving the slow jog rate. If excessive fioct (drag) is encountered an error message will
be displayed. When the test completes,k&&raph to display the results. The red horizontal
lines indicate the bounds acceptable limits forrttaehine as it is currently configured.

F2 - Lash (Backlash Compensation) In order to insure an ateuneasurement always set the backlasr
compensation in the control to zero before attemgpitio measure the physical lash in an axis.

Fr7— Report Generates a backup of system configuration fildeataeport.zip and copies it to the
specified location. Your dealer may then use ik fbr servicing and troubleshooting purposes.
To restore the configuration files from the repdigk, pres$=2 - Updatefrom the Utility menu.

F8 — Options Shows the software options that you have purchasadded to your control. On this
screen you can also enter unlock codes for softeatiens that you have purchased. This page
will also display the PLC programs, PIC type, ayst&m ID #.

FO — Logs Shows the messages and errors that have been Ibgdked control.
F1 — Errors Displays the error/message log. WsgJp, PgDn, Home, & End to view andeSC to exit.
F2- Stats Displays counts of errors logged. U2gUp, PgDn, Home, & End to view andESC to exit.

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

Intercon (Interactive Conversational) softwarelfathes allows you to quickly create a lathe paogpam right at
the control without having to be a G-code expetercon will prompt you to enter values from younpthat
describes the geometry of the part. Intercon vidlpldy graphics of the part as you are creatingglping you to

Chapter 8

Lathe Intercon

quickly proceed through part programming.

Lathe Intercon Main Menu
When you access Intercon through BteCAM option in the CNC11 Main screen, the part progvéinbe

displayed if the current job loaded in CNC11 hasissociated Intercon program. If the job file N@L1 did not
have an associated Intercon programfhd-ile menu will be displayed. See the “Lathe Intercde Menu”

section later on for a description of the file menu

Intercon Lathe Current Part: pawn.lth
Operation End

# Type X (D) z Tool
0001 ;Demo Lathe Part
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 08
0006 G50s4000
0007 Profile 0.7500 0.1000 07
0008 Linear -0.0500 0.1000 07
0009 Linear -0.0500 0.0000 07
0010 Linear 0.0000 0.0000 07
0011 Arc CCW 0.2658 - 0.3198 07
0012 Arc CCW 0.3264 - 0.4088 07 — Status
0013 Linear 0.2400 - 0.4837 07 .
0014 ArcCW 0.5000 -1.0375 07 Stock Diameter X: 0.9000
0015 Linear, CR 0.6250 -1.0375 07 Stock Length Z: 1.4500
0016 Linear 0.6250 -1.1625 07 Tool Num/Offset : TO808
0017 Linear, CR 0.7400 -1.1625 07 Nose Vector : 0
0018 Linear 0.7400 -1.4850 07 Feedrate 0.0100 F/R
0019 Finish Pass 0.9500 0.1000 08 Spindle Speed : 500 CSS
0020 Profile End 0.7500 0.1000 08 Spindle Dir. : CW
0021 Cutoff 0.8400 -1.4750 07 Cutter Comp : None
0022 End Prog 0.8400 -1.4750 07 Coolant Type . Off

. . Copy
File Modify Insert Cut Paste Copy Menus.. Graph Setup Post
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

While in the Lathe Intercon Main Menu, use the og down arrow keys to highlight the desired operati

F1 - File

Presd-1-File to display the File Menu. See the “Lathe Inter&da Menu” section later in this chapter for a
description of the file menu.
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F2 - Modify
Presg-2-Modify (or theENTER key) to make changes to the highlighted operafitis will display the
Edit Operation Menu for the highlighted operatitise thePage UpandPage Downkeys to move
between operations and highlight the operationwant to modify while in the Edit Operation Menu.eSe
the “Insert Operation” section later in this chaygte a description of each operation type.

F3 - Insert
Presd=3-Insert to insert an operation above the currently hidiibg operation. See the “Insert Operation”
section later in this chapter for details.

F4 - Cut
Choosing-4-Cut will cut (remove) the highlighted operation frolretprogram. The operation that is cut is
placed onto the clipboard stack. Attempting tbacprofile start or end operation will cut theismt
profile.

F5 - Paste
ChoosingF5-Pastewill paste the last operation that was cut or edpnto the clipboard stack into the
current program line that is before the highlight@eration. A number on the second line of thedPlesy
indicates the number of operations that are cuyré@mthe clipboard stack. If the top of the clgayd
contains a profile, the entire profile will be peckt

F6 - Copy
Choosingr6-Copy will copy the highlighted operation into the clgdrd stack and advance the cursor to
the next operation.

F7 — Copy Menus...
Choosing=7-Copy Menus...will display these options:

F1-Copy Menu - allows a range of operations to be copied. $péee Start Block, End Block, and
Destination in the prompts that appear in the Qdpyu. The range of operations is copied into atioa
that precedes the destination block.

F2-Move Menu - allows a range of operations to be moved. Speké Start Block, End Block, and
Destination in the prompts that appear in the Migemu. The range of operations is moved into a lonat
that precedes the destination block.

F3-Cut, F4-Paste, F5-Copyerform the same actions as described above.

F9-Clear Clipbrd - removes all operations in the clipboard stack.

F8 - Graph
Presd=8-Graph to display a graphic preview for the part. See"@Geaphics” section later in this chapter
for details.
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F9 - Setup
Presd=9-Setupto change the part setup. The following window v displayed on the screen. Use the up and
down arrow keys to select between fields. PFds3oggleto toggle between options when necessary and press
F10-Acceptto accept the setup when you are finished. Rhe4sSC key to cancel and return to the File menu.

Intercon Lathe Current Part: pawn.lth
Intercon Setup
Comment Generation : Enabled
Clearance Amount : 0.10000
G71/G72 Cut Depth : 0.02500
G71/G72 Retract Amount : 0.00200
Peck Retract Amount : 0.05000
G74 X Relief Amount : 0.00000
G75 Z Relief Amount : 0.00000
Thread Min. Cut Depth : 0.00100
Thread Chamfer Amount : 0.00000
Chamfer Blend Radius : 0.01000
Spindle Coolant Delay : 3.00
Max Spindle Speed (G50) : 0
Modal Linear :No
Modal Arc :No
Modal Drill/Bore/Tap :No
Use G28 for tool change :No
Help Icons always on :No
X Coordinate Input Mode : Diameter
Taper Angle Input Fields :No
Modal Input Fields :No
Dro Units : Inches
Machine Units : Inches
Stop spindle during tool change :No
Stop coolant during tool change :No
Toggle Accept
F1 F10

Comment Generation Toggle between Enabled and Disabled. When comgesrdration is enabled, Intercon
will insert a comment before each block descrilthgyoperation type. Disabling comment generatastuces the
size of the file.

Clearance Amount Set the distance away from the part you wanbgitipn when changing from a rapid to a
feedrate move. This amount applies to both theXzZaxes. Adjust this value to adjust the reteaabunt in a
threading cycle (G76).

G71/G72 Cut Depth Enter the amount of material to remove per passprofile cycle. Value is always a radius
amount.

G71/G72 Retract Amount Enter the distance to retract after a cuttings s been made in a profile cycle. The
values are always a radius amount.

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

G7x X Relief Amount Enter the relief amount for the X-axis in a Grimgvcycle. This is the amount the tool
moves away from the material in the X-axis diratti®fore making rapid moves to position for thetroest.
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F9O — Setup(continued)

G7x Z Relief Amount Enter the step over amount for the Z-axis in @d®@ing cycle. This is the amount the
tool moves away from the material in the Z-axigdiion before making rapid moves to position far tiext
cut.

Thread Min. Cut Depth: Enter the minimum amount you want removed foassfin the threading cycle.

Thread Chamfer Amount: Enter the number of turns to taper from the tthréepth to the surface of the
work piece.

Chamfer Blend Radius Enter the radius to use when rounding the comoleaschamfer when blend chamfer
is selected.

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

Max Spindle Speed (G5Q0)Enter the maximum spindle speed for posted Inteprograms. Posts a G50 at
the beginning of the program if the value entesegreater than zero.

Modal Operations (Linear, Arc, Drill/Tap) : Toggle between yes or no. Entering yes will eathe same
type of operation to be automatically insertedratte initial operation has been accepted.

Use G28 for Tool Change Toggle between yes or no. Entering “yes” willisa Intercon to post a G28 on a
tool change operation to return the tool to the @@8§ition. Gang tooling setups usually requirs tiption to
be set to “no”.

Help Icons always on Toggle between yes or no. Selecting “yes” mehashelp information will always
be displayed when editing operations. “No” medad you will have to press a key to get help. \Weeset
to “yes” or “no”, help screens can always be todgla or off by pressing thes-Help key when editing an
operation.

X Coordinate Input: Toggle between radius and diameter. You carcisteenter the coordinates as radius
amounts or as diameter amounts.

Taper Angle Input Fields: Toggle between hide and display. When you sélielet, the fields that
correspond to polar coordinates will not be shoWhen you select display, the fields that corresipton
polar coordinates will be shown.

Modal Input Fields: Toggle between hide and display. When you sélielet, modal fields will not be
shown. When you select display, modal fields tdIshown.

Stop Spindle During Tool Change: Toggle between Yes and No. Select “Yes” if yantthe spindle to be
shut off during a tool change. Select “No” if yaant the spindle to be left on while doing a tdwhege.

Stop Coolant During Tool Change: Toggle between Yes and No. Selecting “Yes” wallise the coolant to
be shut off during a tool change. Selecting “Ndll eause the coolant to be left on while doingaltchange.

F10 - Post

Pres$=10-Postto post a part program. Posting a part progranemgges the G-codes for the program. After the
program is posted, you will be returned to the aurgoftware’s Main Screen where the G-code prognalirbe
loaded and you can preSY CLE START to run the job. The Intercon program will be ausbically saved.
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Esc - Quit

PressEscto quit Intercon. You will be prompted to save imhes if any were made. You will be returned to the
control software’s Main Screen.

Teach Mode

The X and Z keys will fill in a field with the cuent position for the related axis. This feature kgawhen editing
most fields in an operation. Prds8-Teach Modewhen editing an operation to display a DRO.

Lathe Intercon File Menu
Presd=1-File while in the Intercon Main Menu to access the Minu. The screen will look something like the
example below:

Intercon Lathe Intercon File Menu Current Part: pawn.icn
Directory: c:\icn_lathe
File Programmer Description Date Modified
[cN Drive
(-] Parent directory
Pawn John Q. Public Demo Pawn Part 06-Oct-2006
Shaft John Q. Public Demo Shaft Part 06-Oct-2006
Pipethread John Q. Public Demo Pipe Thread Part 06-Oct-2006
Save Details
New Load Save As Delete On/Off
F1 F2 F3 F4 F5 F9
F1 - New

Presd=1-Newto create a new file; you will be prompted to sakanges to the currently loaded part program.
Press ¥Y” to save changes d\” to continue without saving changes. ChoodiigNewwill display the “New
file:” prompt above the function keys. Type theneaof the new file, then preB40-Acceptor theENTER key to
accept the new name. After accepting the new ntraggrogram header information can be entered.
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F2 - Load

Presd-2-Load to load an existing program. You will be promptedave changes to the currently loaded
part program. Pres¥” to save changes oN" to continue without saving changes.

Load file from CNC hard drive c:\icn_lath

Use arrow keys to select file to load and press F10 to Accept.

File Programmer Description Date Modified
[.] Parent directory 06-Oct-2006
pawn John Q. Public Demo Pawn Part 06-Oct-2006
anny-en2 John Q. Public Demo Encoder Shaft 06-Oct-2006
pipethread John Q. Public Demo Pipe Thread 19-Nov-2006

Job to load? bracket.cnc

G code | Floppy Details Show Date/ . Help

/ICN [[/USBILAN | oOn/Off Recent Alpha Edit On/Off Graph || Advanced| Accept

F1 F2 F3 F4 F5 F6 F7 FR F9 F10
Load Menu

To navigate the files in the load menu, use thevaieys to move the cursor around and highlightitbe
to be loaded. ThlOME , END, PAGE UP andPAGE DOWN keys can be used to navigate the list of
files. Names that are bracketed, for exampledtg,the names of directories in the current dargcivhich
is displayed at the top of the screen.

It is also possible to load a file by typing themeaof the program to be loaded. When typing hadest,
the characters appear in the “File to load:” proafmive the function keys. Different drives ane:ciiories
can be accessed by typing in the path at the t&ilead:” prompt, or by pressiriglO or ENTER on a
bracketed directory name. When loading a newdilprompt will be displayed asking whether to sinee
existing file if there was one.

Additional viewing and loading options are iadale through the F-Key menus which are detailelbw:

F1 - G code/ICN

Allows user to toggle the view between the Interfitas present in either c:\icn_lath or c:\cnctifes.

F2 — Floppy USB/LAN

Provides options for loading Intercon files fromBJ8evices, floppy and LAN drives.

F3 — Details On/Off

TheF3 - Details On/Off option changes the format of the display suchehah file or directory is on a

separate line and there are columns displayeBrfigrammer, Description, and Date Modified, itlee,
information that is contained in the program heagaration.
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Load Menu (continued)

F4 — Show recent

Use theF4 — Show Recenbption to show the 15 most recently loaded Interaod g-code files. It is important to
remember that even though g-code files are disglayethis screen, ONLY Intercon files should bedkd from this
screen. WARNING!!! Attempting to load a g-codeeffrom the “Show Recent” screen will cause an estach will
discard the current Intercon program. All unsasteanges will be lost. If you should accidentlyd@ag-code file,
press escape to return to the main Intercon menu.

F5 — Date/Alpha
UseF5 Date/Alphato view files either alphabetically or by date nfaell. By default, programs are listed in
ascending alphabetical order.

F6 — Edit

Opens the selected file in Intercon for editing.

F7 — Help On/Off

Displays on screen help for the load menus.

F8 — Graph

Graphs the selected file.

F9 - Advanced

Displays file menu in a comprehensive “all in of@'mat similar to Windows Explorer

File Menu (continued from pg 7-6)

F3 - Save

Pres$=3-Saveto save the current part program under its cumante.

F4 - Save As
Pres$4-Save Ado save the current part program under a diffenante or to a different drive/directory. This
allows you to make changes to a program and saviléhunder a different name so the original pamgremains
unchanged. The name can be up to 8 charactersdoniy cannot contain the symbols +=\[]'.";/<¥the
filename. If the new name already exists, a promifpoe displayed as a warning and will give ttgion to
overwrite the existing file or return to enter #etient name.

F5 - Delete

Presd=5-Deleteto delete a file. AfteF5-Deleteis pressed, the screen will appear as irFt.o0ad option where
the same keys can be used to navigate the filegesAo prompt will appear after accepting a filedeletion for
final confirmation.

F9 — Details On/Off

Turns Intercon part file information display onadf.
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Insert Operation

Presd=3-Insert or Insert key to access the Insert Operation Menu. Frostignu, you can add operations to a
part program.

Intercon Lathe Current Part: ANNY-EN2.LTH
Operation End
# Type A(D) 2 LIRS elect operation to insert...
0010 ;shaft of encoder A-Y
0020 Turning 0.8500 0.1000 05
0030 Profile 0.7500 0.1000 05
0040 |Linear -0.0500 0.1000 05
0050 |Linear -0.0500 0.0000 05
0060 [Linear, BL 0.3900 0.0000 05
0070 |Linear 0.3900 -1.3750 05
0080 |Linear, CR 0.7500 -1.3750 05
0090 |Linear 0.7500 -2.6500 05

0100 |Finish Pass 0.9500  0.1000 04
0110 Profile End 0.7500  0.1000 04

|0120 Thread 0.4900 0.3000 04|

0130 Groove 0.8500 -Z.0000 OF

0140 End Prog 0.8500 -2.0000 O7
Line ‘ Arc H Drill “ Tap HThread Profile|| Turn |Groove| Cutoff H Other
F1 2 F3 F4 FS 33 7 F& F9 E10

The operation is added before the currently hiditéd operation. The block number is shown to ¢ffte [The
operations you can insert are listed at the botibthe screen. Pressing the function key that spords to an
operation will bring up the Edit Operation Menu tbat operation.

NOTE: For operations that use negative side tooling ¢hapter 4) X values will be negative, such agistaand

ending diameters in a turning cycle. Roughing amidliing tools are the same and the user is redjtirelo tool
positioning for tool changes.
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F1 - Linear

Press=1-Line at the Insert Operation Menu to insert a linearapon.
Edit Operation
#0050 Linear

Linear type :
End: X: 0.5000
End: ] Z: -3.0000 End
Taper angle : 0.00
Length : 0.0000 (X.2)
Connect Type : None <
Connect Radius : 0.0000
Chanfer Length : 0.0000
Tool Num/Offset :TO101
Feedrate : 500.0000 f/r
Spindle Speed : 1000 Css X+
Cutter Comp . None

..

Presd=1-Toggleor Spacekey to toggle between "Rapid" and "Feedrate" aptiwhen necessary and then use the
Up andDown arrow keys to move between fields and fill in thet of the required information. Once complete
pressF8-Graph to check your work anB10-Acceptto accept the entries. Use the up and down gkeys to

move between fields. PreBSCto cancel and return to the Insert menu.

The destination of the linear move can be giveteims of the end point coordinates or as the coclotkwise
angle from the 3 o'clock position to the line aheé kength of the line (polar coordinates). Pfe3dviodal Display
to hide modal fields. Press this key again to stimge fields. Press ti@ key to hide the polar coordinates.
Press this key again to display those fields.

Linear Type Enter the type of linear move you want to maRegid or Feedrate). This field can be toggled
between Rapid and Feedrate. A rapid move is acntting positioning move made at the maximum rate.
feedrate move is a cutting move made at the progedrfeedrate. When performing a cutting operatias, must
be toggled to Feedrate.

End X Enter the X coordinate of the end position &f finear move. You can toggle between absolute and
incremental position. When toggled to absolutegetiite absolute position, with reference to the paro. When
toggled to incremental, an INC will appear nextite entry. In this mode, enter the X distance fthenpreceding
end position.

End Z Enter the Z coordinate of the end position @flihear move. You can toggle between absolute and
incremental position. When toggled to absolutegetiite absolute position, with reference to the paro. When
toggled to incremental, an INC will appear nextite entry. In this mode, enter the Z distance fthenlast
preceding end position.

Angle: The destination can also be determined withrayheafrom the three o'clock position. Enter thigla in
conjunction with the length to determine the enthipof the linear move.

Length Enter the length of the linear move. The lengtbng with the previously entered angle, willused to
calculate the end point of the move.
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Connect Type When two feedrate moves are performed consestytiyou can choose the style in which they are
connected. You can toggle this field between tllewing options: None, Bl Chamf (Dist), Chamf @b), Bl

Chamf (Len), Chamf (Len), or Radius. When set toendhe linear operations are connected at the pbin
intersection. There are now two chamfer typestabise and Length. For Distance Chamfers the opespéxifies
the amount of distance to be removed from the ehtse two linear segments. The chamfer connbetéwo
shortened segments. If a Length Chamfer is chdkerninear moves are connected by a chamfer péeifsed
length. Both chamfer types have a blended verSidren blend chamfer is chosen, the linear movesareected

by a chamfer with rounded corners. When radigh@sen, a rounded corner connects the two lineaesno

e NOTE: Chamfers and blend chamfers in programdedeaith pre 8.10 Intercon are Length chamfers.

e NOTE: Chamfer and blend chamfer cannot be usedroect to an arc.

Connect RadiusEnter the radius of the rounded corner used nmect two feedrate moves.

Chamfer DistanceEnter the Distance to be removed from the enehoh linear segment.

Chamfer LengthEnter the length of the chamfer you want to cabtwo linear feedrate moves.

Tool Num/Offset Enter the tool number and offset number used.fifsietwo digits is the tool number; the last
two digits is the offset number. You can also pfEato go to the tool library to select another tondiar make
changes to the tool library. Then, pré49 to accept.

FeedrateEnter the desired cutting feedrate. You can ©pgitween feed/min and feed/rev.

Spindle SpeedEnter the desired spindle speed. You can togefieden RPM or CSS. When toggled to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorbet cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.
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F2 - Arc

Press th&2-Arc to insert an arc operation.

——  Edit Operation

#0060 Arc

Arc Type : _eCenter (X,2)
End: X: 0. 5000 R~

End: Z:  -3.2500 End (X,2) .-~

Center: X: 0.5000

Center: Z: -3.1250

Direction ToCw CV\‘

Connect Radius : 0.0000

Tool Num/offset 1 T0101 T

Feedrate : 500.0000 f/r » CCW
Spindle Speed ;1000 Css

Cutter Comp : None X+

1.

Use the up and down arrow key's to move betweedsfi®éress FToggle or Spacebar to toggle between options
when necessary and présk)-Aceptto accept the information entered. PESE to cancel and return to the Insert
Menu. Pres§3-Modal Display to hide modal fields. Press this key again to stimse fields.

Type Intercon allows you to specify the arc in ondaefr ways. You can specify the arc by its end pamd radius
(EP&R), by its center point and angle (CP&A), kyydenter point and end point (CP&EP), or by its poiht and
end point (3-Point). The fields displayed will dedeon the type specified.

EP&R — End Point and Radius

End X Enter the X coordinate of the end of the arc. ¥an toggle between absolute and incremental positi
When toggled to absolute, enter the absolute positvith reference to the part zero. When toggteii¢remental,
an INC will appear next to the entry. In this moéeter the X distance from the preceding end positi

End Z Enter the Z coordinate of the end of the arc. ¥an toggle between absolute and incremental pasiti
When toggled to absolute, enter the absolute positiith reference to the part zero. When toggteithi¢remental,
an INC will appear next to the entry. In this modeter the Z distance from the preceding end positi

Radius Enter the radius of the arc. Blend chamfer arahder cannot be used to connect to arc or to carmmec
arc to another item.

Directiont Enter the direction you want the arc to be coggdle between clockwise and counterclockwise.

Connect RadiusEnter the radius to use when blending an arc aibither arc or a linear cut. Entering a value in
this field will cause the moves to be connecte lbgunded corner with this radius.

Tool Num/Offset Enter the tool number and offset number you wantse. The first two digits is the tool number;
the last two digits is the offset number.

FeedrateEnter the desired cutting feedrate. You can ®pgitween feed/min and feed/rev.

Spindle SpeedEnter the desired spindle speed. You can togefieden RPM or CSS. When toggled to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorset cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.
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CP&A — Center Point and Angle

Center X Enter the X coordinate of the center of the ®@u can toggle between absolute and incremental
position. When toggled to absolute, enter the aldsgiosition, with reference to the part zero. Winggled to
incremental, an INC will appear next to the enlimthis mode, enter the X distance from the lagttpo

Center Z Enter the Z coordinate of the center of the ¥ can toggle between absolute and incrementatiqos
When toggled to absolute, enter the absolute positvith reference to the part zero. When toggteiié¢remental,
an INC will appear next to the entry. In this modeter the Z distance from the last point.

Angle: Enter the angle of the arc.

Direction Enter the direction you want the arc to be cogdle between clockwise and counterclockwise.

Connect RadiusEnter the radius to use when blending an arc avithear cut or another type of arc. Entering a
value in this field will cause the arc and a lineave to be connected by a rounded corner withrétugis.

Tool Num/Offset Enter the tool number and offset number you wanise. The first two digits is the tool number;
the last two digits is the offset number.

FeedrateEnter the desired cutting feedrate. You can ®pgitween feed/min and feed/rev.

Spindle SpeedEnter the desired spindle speed. You can togefieden RPM or CSS. When toggled to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorbet cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

CP&EP — Center Point and End Point

End X Enter the X coordinate of the end of the arc. ¥an toggle between absolute and incremental positi
When toggled to absolute, enter the absolute positvith reference to the part zero. When toggteii¢remental,
an INC will appear next to the entry. In this moéeter the X distance from the last point.

End Z Enter the Z coordinate of the end of the arc. ¥an toggle between absolute and incremental pasiti
When toggled to absolute, enter the absolute positvith reference to the part zero. When toggteii¢remental,
an INC will appear next to the entry. In this moédeter the Z distance from the last point.

Center X Enter the X coordinate of the center of the ®au can toggle between absolute and incremental
position. When toggled to absolute, enter the aldsgosition, with reference to the part zero. Winggled to
incremental, an INC will appear next to the enlimthis mode, enter the X distance from the lagttpo

Center Z Enter the Z coordinate of the center of the ¥ou can toggle between absolute and incrementatiqos
When toggled to absolute, enter the absolute positiith reference to the part zero. When toggteith¢remental,
an INC will appear next to the entry. In this modeter the Z distance from the last point.

Direction Enter the direction you want the arc to be cogdle between clockwise and counterclockwise.

Connect RadiusEnter the radius to use when blending an arc avithear cut or another type of arc. Entering a
value in this field will cause the arc and a lineave to be connected by a rounded corner withréuiis.

Tool Num/Offset Enter the tool number and offset number you wanise. The first two digits is the tool number;
the last two digits is the offset number.

FeedrateEnter the desired cutting feedrate. You can ®dgitween feed/min and feed/rev.

8-12 5/18/2011 T-Series Operator’'s Manual



Spindle SpeedEnter the desired spindle speed. You can togefieden RPM or CSS. When toggled to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorget cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

3-POINT (Start Point, Mid Point, and End Point)

Mid X: Enter the X coordinate of a point on the arc leetwthe start point and the end point. You canléogg
between absolute and incremental position. Wheglédgo absolute, enter the absolute position, vétrence to
the part zero. When toggled to incremental, an WlCappear next to the entry. In this mode, emer X distance
from the last point.

Mid Z: Enter the Z coordinate of a point on the arc leefwthe start point and the end point. You canléogg
between absolute and incremental position. Wheglédgo absolute, enter the absolute position, vatbrence to
the part zero. When toggled to incremental, an ¥WlCappear next to the entry. In this mode, eniber Z distance
from the last point.

End X Enter the X coordinate of the end of the arc. ¥an toggle between absolute and incremental positi
When toggled to absolute, enter the absolute positiith reference to the part zero. When toggteithi¢remental,
an INC will appear next to the entry. In this moéeter the X distance from the last point.

End Z Enter the Z coordinate of the end of the arc. ¥an toggle between absolute and incremental paositi
When toggled to absolute, enter the absolute positiith reference to the part zero. When toggteithi¢remental,
an INC will appear next to the entry. In this modeter the Z distance from the last point.

Direction Enter the direction you want the arc to be coigdle between clockwise and counterclockwise.

Connect RadiusEnter the radius to use when blending an arc avithear cut or another type of arc. Entering a
value in this field will cause the arc and a lineave to be connected by a rounded corner withréuiis.

Tool Num/Offset Enter the tool number and offset number you wanise. The first two digits is the tool number;
the last two digits is the offset number.

FeedrateEnter the desired cutting feedrate. You can ®dgitween feed/min and feed/rev.

Spindle Speedenter the desired spindle speed. You can togefieden RPM or CSS. When toggled to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorget cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.
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F3 - Drill
Press thé&3-Drill key to insert a Drill operation. This operatidloas you to either do normal Drilling or off-
center Boring operations. Both the Drilling andriBg type operations are actually the same, exoetie types of
tools used and position X field.

NOOSO0 Drill
Type : Drill
Z Surface Height : 0.0000 | << . Centerline
Depth Z: 0.0000 INC CEREESS Drilling
Dwell Time : 0.0000 Off-Center
Tool Hum-0f fset : TO0OO B _
Plunge Rate . 0.0000 F/M T B SSe>S Boring with
Spindle Speed : 0 RPM an Insert Drill
Pre-Post Cycle Pos. : Appoach & Retract

AP-RT Position X: 0.0000

AP-RT Position Z: 0.1000

Presd=1-Type to toggle between Bore and Drill and their variopsions (i.e. peck, & deep hole). If the openatio
is toggled into Bore mode, then you can modifyRlasition X coordinate, which can be specified tatiecenter
(usually by the tool diameter).

NOTE: Insert drills and end mills can be used it dnd bore holes into a part. In order to boréwa specific
tool, it will need an offset value for that tool dmmeters can be controlled. If for example a d@bneter insert
drill is used to drill a hole in a part, but thadl diameter of the hole needs to be 1.250, taggilee boring cycle
and for Position X enter .750. This will offset tbenter of the drill to the center of the part.ekfthe hole is in the
part, use a profile or a turning cycle to finiske tiole to the 1.250 diameter, using the same tool.

Presd=1-Type to toggle between options when necessary anB1BeAcceptkey to accept the entries. Use the up
and down arrow keys to move between fields. PEES to cancel and return to the Intercon Main Menu.

.......................... Z Surface Height

I Clearance Amount

. "
1

Drill OF BOI@ = eiveeeeseeseesseseesseseessesesssassassnssens D>
) Rap|d move “s:oreeee >
Peck Drill or Feed move —
Peck Bore = Grererenne >
> S
S R R SN N B "Retract Amount
Deep Hole Drill
or
Deep H0|e Bore .............. D>
; _- Tl
) Rapid Clearance
Depth Z (Dwell occurs here) Depth Increment
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Surface Z Enter the position of the front face of the wpikce.

Type Enter the type of Drilling or Boring you wantperform. You can toggle between Drill, Peck Dilihd
Deep Hole Dirill, Bore, Peck Bore, Deep Bore usimgR1-Type key.

Position X:(Valid only while in Bore mode) Enter the diamefar the tool being used.
Depth Z Enter the depth of the hole to drill. This is theistance from the surface height.

Depth IncrementEnter the cut depth increment used during théecyithis field only applies when the type field
has been set to Peck Drill, Deep Hole Drill, PeckeB or Deep Hole Bore.

Retract AmountEnter the amount the drill should retract befmaking another incremental depth cut. This field
only applies when the type field has been set tk Peill or Peck Bore.

Rapid Clearanc&nter the amount above the uncut material thewditlirapid to on subsequent cuts. This field
only applies when the type field has been set tepDdole Drill or Deep Hole Bore

Dwell Time: Enter the amount of time in seconds that thé shibuld dwell at the bottom of the hole.

Tool Num/Offset Enter the tool number and offset number you wanitse. The first two digits is the tool number;
the last two digits is the offset number.

Plunge RateEnter the feedrate at which you want to drill Hude. Toggle between feed/min and feed/rev.
Spindle SpeedEnter the spindle speed in RPM

Pre/Post Cycle PasAllows you to select if you want to move to a ified position before the cycle and/or a
position after the cycle. Once toggled from “Noi2dfields appear to enter the desired position.
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F4 - Tap
The tap operation allows you to tap into the peetsterline (cutting in the negative Z directionjeloperation may
use a floating tap holder or rigid tap, with spadéversal, or a self-reversing tap head. Press4fieap key to
insert a center tapping operation.

NOOZ0 Tap

Head Type : Rigid

Z Surface Height  :  0.0000 | e e el |G S

Depth P 0.5000 INC

Threads ~ Inch : 12.0000 ~ X+

Thread Lead : 0.0833 CW = C

Dwell Time : 0.0000 r R | > 74

Tool Num~Offset : T0202 CCW: o >

Spindle Speed : 500 RPM R

PresPost Cycle Pos. : None .. Clearance Amount
| __ “Z Surface Height

"Depth Z (Dwell occurs here)

Press th&1-Type key to toggle between options when necessarylatelio-Acceptkey to accept the entries.
Use the up and down arrow keys to move betweetsfi€tress thEsckey to cancel and return to the Insert Menu.

Tap Head TypeEnter the type of tap head you will be using. Yam toggle between floating and reversing.

Z Surface HeightEnter the Z position of the surface you are tagpi

Depth Z Enter the depth of the hole you want to tap. ¥an toggle between absolute Z and an incremeniat va
from the parts surfacdhis is the Z distance from the surface height.

Thread PitchEnter the desired threads/unit.
Thread LeadEnter the desired units/thread.

Dwell Time: Enter the time in seconds the tap should dwehabottom of the hole. This is to allow time fbe
spindle to reverse rotational direction. Used flmaking Tap only.

Tool Num/Offset Enter the tool number and offset number you wanitse. The first two digits is the tool number;
the last two digits is the offset number.

Spindle SpeedEnter the spindle speed in RPM. A constant RPMevaill be maintained.

Pre/Post Cycle PasAllows you to select if you want to move to a sified position before the cycle and/or a
position after the cycle. Once toggled from “Nodfields appear to enter the desired position.
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F5 - Thread

Press thé&5-Thread key to insert a threading cycle. This cycle allgws to create a thread on the outside or
inside of your part. When you first insert a titieg cycle, the screen looks something like théupechelow.

N0002 Thread Cycle

Thread Type :
Designation :

Class :

Thread Face Z 0.0000
Ending Z 0.0000
Minimum Cut Depth : 0.0010
First Cut Depth : 0.0100
Tool Number : T 0303
Spindle Speed : 0 RPM
Finish Pass Amt. : 0.0000
Num Spring Passes : 1
Pre/Post Cycle Pos. : None

Press "Details" for more.

Presgd=7-Details to skip thread lookup and manually enter customatth data. Press tRé&-Type key to toggle
between options when necessary and-tt@ Acceptkey to accept the entries. Use the up and dovawakeys to
move between fields. Press tB8C key to cancel and return to the Insert Menu.

Thread Lookup

This cycle has a lookup feature that simplifiesgh@cess of creating threads. The data for stantiaeads have
been entered into a database. You can add cubteads to this database. You can recall any pueljctored
thread by specifying a few key criteria:

Thread TypeEnter the thread type desired. Toggle betweegreat, internal, external pipe, internal pipe. Yaun
view database entries for internal/external or plipeads but not both at the same time.

Designation Type any part of the beginning of a standardust@m designation to view a list of matching dassba
entries. Leave blank to match all entries fromdh&abase.

Class Type any part of the beginning of the class ewwmatching entries. Leave blank to match allsgas

When you have typed anything in Designation or §l&se screen will display the first matching esgri For
example, typing “10” in the Designation field wowddow all entries in the database whose desigrsasiamt with
“10”. If there is only one thread listed, simplseps Enter to select it. If more than one isdist®u can choose
any thread shown by using the arrow keys to movangpdown in the list. If the cursor is somewharthe thread
list, you can presBage Up or Page Down to change to a different page of the thread Wg8hen the desired
thread is highlighted, pre&nter to accept. Below left is an example of selecfnogn the list. Below right is an
example of accepting the single match.
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N0002 Thread Cycle

Thread Type . External
Designation 10
Class :
Designation Class
10-24 UNC 2A
10-24 UNC 3A
10-28 UNS 2A
10-32 UNF ZA
10-32 UNF 3A
10-36 UNS 2A
2A
10-48 UNS 2A
10-56 UNS 2A
Showing 1 to 9 of 9 matches.

Enter search criteria, select a thread.

N0002 Thread Cycle

Thread Type : External
Designation :|10—40
Class :
Designation Class
10-40 UNS 2A

One match. Press Enter to accept.

Enter search criteria, select a thread.

When you press Enter, you can view the threadldet@ihe fields will have been filled in with thalues from the

selected thread.

N0002 Thread Cycle

Thread Type : External
Designation 1 10-40 UNS
Class . 7N
Thread Angle : 55.0000 °
Threads / Inch 40.0000
Thread Lead 0.0250
Major Diameter 0.1865
Minor Diameter 0.1592
Chamfer Amount 0.0000
Taper Amount 0.0000
Taper Angle 0.0000 °
Clearance Z 0.0000
Press "Main" to return.

#10-40 UNS Custom

* Custom thread -- not saved.

INC

You can modify any of the values, if desired. dfiydo, an asterisk (*) will appear next to the Qaation field and
it will be appended with “Custom”. You may charife designation and class fields to any name thatyish.
Presd=4-Saveto save the new thread in the database. If thigdation and class already exist, you will be

prompted to overwrite the values.

Thread (Compound) Angl&nter the desired thread
compound angle to shift the chip load to be heavier
towards one side of the thread cutter. A thread
compound angle of 0 means that the chip load will
be even on both sides of the thread cutter. Acalpi
value is 58. The default value is taken from

parameter 51. (See Chapter 14.)

Threads/UnitEnter the number of threads per inch
or threads per millimeter you want to cut. Thiddie

affects the Thread Lead field.

8-18

;% Thread
i~ Compound
Lead vV  ‘Angle

—First Pass
N @XE PSS
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Thread LeadEnter the width of a thread for one complete tiinis field affects the threads/unit entry.

External Thread

Z Thrd Face s 7 Thrd
End Thds  Thrd Face
Thds/ _,| ‘ o Thrd _,‘ End  |neh Load c—|—"
T Inch Lead | |_. -
T 1inch Clear.
z —
Clear.
+1inch T
. *
Minor Major Charnfer Minor Major
Diam Diam Amount Diam Diam
+
BN % |
U Thread Angle
/ ‘A
Thread
+ e Angle
Chamfer
Amount
Taper —— ————3 + Taper — 3
= Amount Amount
e TAper  —
1 I\:SIE: — Angle

MNegative Taper Positive Taper

Internal Thread

Negative Taper Positive Taper

External Pipe Thread

Internal Pipe Thread

Z Thrd Face _, 7 Thrd
End Thds  Thrd Face
o Thds/ | |, Thd End  neh Lead ¢—|—"
Inch Lead | L, ”
7 1inch | Clear.
Clear. |
«1inch — T
= e T =
Major Minor Chamfer Minor Major
Diam p! Diam Amount ﬁ Diam . Diarf
Thread Angle
/ Thread
+ I+ Angle
Chamfer
Amount
—— Taper Taper —
* Amount Amount

Taper
—_— Angle

Taper +— F—_
Angle

Major Diameter Enter the major diameter of the thread you wauraiut.

Minor Diameter Enter the minor diameter of the thread you warttit.

Note: Non-pipe threads are referenced at the theesd Pipe thread diameters are referenced angotal
ANSI/ASME B1.20.1-193 (R1992). External pipe thidsare referenced ag,Ehe diameter at the external thread
face. For internal pipe threads, this isthe diameter at the end of the wrench make-ugttef8 turns past the
nominal diameter of the external pipe thread.) éxdernal and internal pipe threads, this shoulthbesmallest
diameter on the taper.

T-Series Operator’'s Manual 5/18/2011 8-19



Chamfer AmountEnter the number of turns to take to withdrawtth@ from the maximum depth to the surface.
This produces a thread that tapers to the surface.

Taper AmountEnter the amount the surface rises over the leofjthe surface you want to thread — normally
negative amount for external, positive amount déerinal. This field affects the thread angle fiekebr pipe
threads, this value is calculated from the presgleaof 1.2812 degrees.

Taper Angle Enter the angle that the surface tapers to — allymegative angle for external, positive angle fo
internal. This field affects the taper amount enfffne taper angle of pipe threads is preset &t1P.2legrees.

Clearance ZEnter a clearance amount, or “run-up” distanoenfthe thread face. This clearance helps get the
cutting tool is up to speed before it contactstkinead face.

The main screen contains the following fields:

Thread Face ZEnter the Z coordinate where the threading tablifinst make contact with the thread. (Use the
Clearance Z field to get a run-up to this point.)

Ending Z Enter the Z coordinate for the end of the thregdiycle.

Minimum Cut Depth Enter the minimum amount of material to removermya pass. The threading cycle will
remove larger amounts of material initially butiwitork down to this value.

First Cut DepthEnter the amount of material to be removed duttiegfirst cut.

Tool Num/Offset Enter the tool number and offset number you wanise. The first two digits is the tool number;
the last two digits is the offset number.

Spindle SpeedEnter the desired spindle speed for the threaclote. You can toggle between RPM or CSS.
When toggled to RPM, a constant RPM will be maimgdi When toggled to CSS, a constant surface spidldib
maintained.

Finish Pass AmounEnter the amount of material to leave for a fiirig pass.

Num Spring Passeg&nter the number of passes to make at the foliestmeter.

Pre/Post Cycle PasAllows you to select if you want to move to a aified position before the cycle and/or a
position after the cycle. Once toggled from “Noi2dfields appear to enter the desired position.
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F6 - Profile

Press thé&6-Profile key to insert a profile.

The profile operation allows you to define a pmfilith lines and arcs that will be produced wiitleanout cycle.
NOTE: Do not move Z until the"2line of the profile to avoid over and under cutiof part.

——Edit Operation
#0030 profile cycle

Profile type :

Sstart: X: 1.5000 —
Start: Z: 0.0000

Depth of cut : 0.0500

Rough tool :TO101

Rough feedrate : 0.1000 f/r

Rough spin speed : 700 CSS

Stock to leave X: 0.0100

Stock to Teave Z: 0.0200

Cutter Comp : None

Rapid Between Cuts: Yes

Example Profile

Press th&1-Type key to toggle between options when necessary. Vdhiast one operation is present in the
profile, you can press tHel0-Acceptto accept the profile.

Profile Type Enter the type of profile you want to produceggie between diameter and end face. Choosing
diameter will cause the cleanout cycle to be peréat along the diameter while choosing end faceaallise the
cleanout cycle to be performed along the face.

Start X Enter the X coordinate of the start of the peofillow for clearance.

Start Z Enter the Z coordinate of the start of the peofikllow for clearance.

Start X and Start Z are where the tool rapids foresit starts the cleanout cycle.

e NOTE: Intercon determines whether the cleanodlkecis external or internal by the start positiénhe profile
and the end position of the first move in the peofif the end position of the first move is loviban the start
position of the profile, the cleanout cycle is emtd. For external cleanout cycles, all profile @i®ns must be
lower than the start point. If the end positioritad first move is higher than the start positionhef profile, the
cleanout cycle is internal. For internal cleancquerations, all profile operations must be highantthe start point.

Depth of Cut Enter the amount to remove per pass per sideicleanout cycle.

Rough Toal Enter the tool number and offset number you wanise during the roughing portion of the cleanout
cycle. The first two digits is the tool number; tast two digits is the offset number.

Rough Feedratdenter the desired feedrate for the roughing paoraf the cycle. You can toggle between Feed Per

Revolution (f/r) or Feed Per Minute (f/m). Notetlthis Rough Feedrate is different from the Firkisledrates
specified within each of the Line and Arc operagiamside the profile.
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Rough Spin Speednter the desired spindle speed for the roughottjon of the cycle. You can toggle between
RPM or CSS. When toggled to RPM, a constant RPNMbeilmaintained. When toggled to CSS, a constafdca
speed will be maintained. Note that this RouglmSpeed is different from the Finish Spindle Spesgdxified
within each of the Line and Arc operations inside profile.

Stock to Leave XEnter the amount of stock to leave on the X-&xise removed by the finishing pass(es).

Stock to Leave ZEnter the amount of stock to leave on the Z-txise removed by the finishing pass(es).

Cutter Compensatiorset cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

After entering these fields, define the profile yeant to cut out with lines and arcs. Interconwa#ig/ou to insert
Lines, Arcs, and Finish Passes within a profilénels and Arcs are described earlier. The Finigs Badescribed
later.

Rapid Between Cut€£hoose whether or not the moves between rouglepass to be done as Rapid or Feedrate.
You can toggle between Yes and No.

e NOTE: The Spindle Speeds and Feedrates speciftathwach of the individual Line and Arc operasdnside
the profile are not used by the roughing portiothefcycle. However they will later be utilized thye Finish Pass,
if it is defined.

Finish Pass (For Profiles Only)

Intercon Lathe Current Part: DEMO.LTH
Operation End NO110 Finish Pass

# Type A(D) ‘ Tool
0010 ;Demo program Start Block 2 0040
0020 Rapid 3.0000 3.0000 01 | EndBlock : NO100
0030 (Profile 3.0000 3.0000 01 | Depth of Cut X: 0.0000
0040 |Linear 0.0000 3.0000 01 ’ 0.0500
0050 |Linear 0.0000 2.7500 01 | Tool Num/Offset : T0101
0060 |Linear 1.0000 2.7500 01
0070 |Arc CCW, CR  2.0000 2.2500 01
0080 |Arc CCW, CR 1.7001 1.8964 01
0090 |Linear 1.0000 1.1893 01
0100 |Linear 1.0000 0.0000 01
[0110 |
0120 'Profile End 3.0000 3.0000 01
0130 End Prog 3.0000 3.0000 01

Tool Help II.]I:J{:: ‘ Graph | T[‘ieoadceh Accept
E2 F5 F& i F3 F10

The Finish Pass is a special operation that orpiepto profiles. At least two operations musipbesent in the
profile before you can insert a finishing pass. tlg finishing passes can be inserted. Once afipass is
inserted, you can no longer make changes in tHdewathout going back out to the Insert Operatidvienu.

e NOTE: The number of passes made for a finish ¢ioerés determined by the greater of

Stock to leave x (Profile Operation) OR stock to leave z (Profile Operation)
Depth of cut x (Finish Operation) depth of cut z (Finish Operation)
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Start Block Enter the block number in the profile that thadhing pass should start on.

End Block Enter the block number in the profile that thaghing pass should end on.

Depth of Cut ZEnter the amount of material to remove from thaxi per pass. 0 will be one pass.

Depth of Cut X Enter the amount of material to remove from thaxic per pass. 0 will be one pass

o|f both are 0, there will only be one pass.

Tool Num/Offset Enter the tool number and offset number you wantse for the finish pass. The first two digits

is the tool number; the last two digits is the effsumber. This field is disabled if G28 is notdigor tool
changes.

Cutter Compensatiorget cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

e NOTE: The Spindle Speeds and Feedrates specifththweach of the individual Line and Arc operaton
defined inside the profile will determine the Sp;&peeds and Feedrates for the Finish Pass.isTway there is
no way to specify a Spindle Speed or Feedrate ®frithish Pass Operation page.
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F7 — Turning

A turning cycle is a repetitive cycle used to cutoaitside or inside diameter to a specified dinemsiithin a
specified Z range. Press thé-Turning key to insert a turning cycle into your part pramg:

NDOOZ20 Turning Cycle
Diameter/Radius
Turning Type : Diameter Turning
Etgrti"[?.ﬂiﬂrgeter ggggg ..............
nding Lhameter : . * :
Starting b 0.1000 :
Ending Z: -2.0000 D Y
Taper Amount : 0.0000 N
Taper Angle 0.00° ——t—— it — e — =
Depth of Cut : 0.0500
Rough Tool : T0101
Rough Feedrate : 0.0500 F-R
Finih Poes At 0.0000
inish Pass Amt. : . -
Finish Tool : 70101 End Face Turning é
Finish Feedrate : 0.2500 F-R <rTT A
Finish Spin Speed 550 C55 l l l
ReturnFeedAmt.  :  0.0000 ki :
Pre-Post Cycle Pos.  : Retract SRS ISV U RS
Retract Position X: 0.0000
Retract Position Z: 0.0000
X+ Rap|d MOVE seerererens >
L» Z+ Feed move —»

Press th&1-Type key to toggle between options when necessarylaieli0-Acceptkey to accept the entries.
Use theup anddown arrow keys to move between fields. PressBB€ key to cancel and return to the Insert
menu.

Turning Type Enter the type of turning you want to use. Todgéween diameter/radius and end face. Choosing
diameter/radius will cause the cycle to remove nlta a direction parallel to the Z-axis, alogtdiameter or
radius. Choosing end face will cause the cycletoave material in a direction parallel to the Xsadlong the

face.

Starting Diameter/Radiugnter the diameter at which you want the cyclstéot.

Ending Diameter/Radiugnter the diameter at which you want the cyclértish.

e NOTE: When turning an inside diameter, the stgridimmeter must be less than the ending diametkenwV
turning an outside diameter, the starting diametast be greater than the ending diameter.

Starting Z Enter the starting Z value for the turning cycle.

Ending Z Enter the ending Z value for the turning cycle.
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Taper Amount Enter the amount that you want to taper fromstaeting diameter to the ending diameter. This
entry affects the taper angle. For diameter turnémger a positive value to taper from the endilagneéter + taper
amount to the ending diameter. Enter a negativeevia taper from the ending diameter - taper amtuutite
ending diameter amount. For end face turning, enpasitive value to taper from end Z taper + tamount to
end Z. Enter a negative value to taper from enthger amount to end Z.

e NOTE: The taper amount must be less than the ddptht.

Taper Angle Enter the angle you want to use to taper. Thigeais used to determine the taper amount. For
diameter turning, enter a positive value to tapgmfthe ending diameter + taper amount to the gndiameter.
Enter a negative value to taper from the endingndiar - taper amount to the ending diameter amdéimtend
face turning, enter a positive value to taper femd Z taper + taper amount to end Z. Enter a negaélue to
taper from end Z- taper amount to end Z.

Radius/Diameter Turning End Face Turning

Ar-:glge(:) «i; 1
-~ /\ iCevecenne 8
14. ........... | :
Taper o 4
"""""""" Ending Z Amount (+) .
............... Ending Radius/Diameter : 3 .
X+ .

“~Ending Z

L» Z+ .""""Ending Radius/Diameter

e NOTE: Only one pass is shown in each of the illustrations.

Depth of Cut Enter the amount to remove per pass

Rough Tool:Enter the tool and offset number to use for thghing portion of the cycle. The first two digitstise
tool number; the last two digits is the offset n@mb

Rough Feedratdenter the cutting feedrate for the roughing mortof the cycle. You can toggle between feed/min
and feed/rev.

Rough Spin SpeedeEnter the spindle speed for the roughing portibtine cycle. You can toggle between RPM and
CSS. When toggled to RPM, a constant RPM will bentatned. When toggled to CSS, a constant surfpeeds
will be maintained.

Finish Pass AmounEnter the amount you want the roughing portiothefcycle to leave to be removed by the
finish pass. This is a radial amount. If the amamtered is zero, a finish pass will not be perfmim

Finish Tool Enter the tool and offset to use during the fimg pass. The first two digits is the tool numtbe
last two digits is the offset number. This fiedddisabled if G28 is not used for tool changes.

Finish FeedrateEnter the cutting feedrate for the finishing pa&su can toggle between feed/min and feed/rev.
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Finish Spin SpeedEnter the spindle speed for the finishing pasai ¥an toggle between RPM and CSS. When
toggled to RPM, a constant RPM will be maintainathen toggled to CSS, a constant surface speedevill

maintained.

Cutter Compensatiorget cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

Return Feed Amounthis is a special field that activates 3-sideditug. If the value is 0, then the normal 2-sided
turning will be performed. If this value is moteh 0, then 3-sided turning will be performed. Zsided turning,
this field specifies the length of the returningdeate move.

Normal 2-sided Turning Cycle 3-sided Turning Cycle
(Return Feed Amount = 0)
4 Ty T Return Feed
P S >e A >— Amount >0
i1 1
3 3
/ y
/
2 s

Rap|d MOVE ceeeeecees >
Feed move —» L»Z+

e NOTE: Only one pass is shown in each of the illustrations.

Pre/Post Cycle PasAllows you to select if you want to move to a afied position before the cycle and/or
a position after the cycle. Once toggled from “Wb8 fields appear to enter the desired position.
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F8 - Groove
H0030 Grooving Cycle

Type : Outside Groove Cut on Outside Diameter
Diameter

Start : 3.0000

End : 1.2500

Increment : 0. 1000 X+
Width

Start Z: -3.1000

End Z: -3.5000 7+

Increment Z: 0.0500 Denth
Corner Finish : Bl Chamf (Len) °F
Chamfer Length : 0.0500 _I_l . _'_ - - start
Rough Tool : 10202 LI .
Rough Feedrate : 0.0500 F-R '
Rough Spin Speed 450 CSS ]
Finish Pass Amt. : 0.1000 | |
Finish Tool : TO20¢2
Finish Feedrate : 0.0500 F-R _,_I E
Finish Spin Speed : 500 CS5 S
Pre/Post Cycle Pos. : Mone e d e

The grooving operation allows you to cut a groofepecified width and depth in a specified locatiBress the
F8-Groovekey to insert a grooving operation.

Press th&1-Type key to toggle between options when necessarylafeli0-Acceptkey to accept the entries.
Use theup anddown arrow keys to move between fields. PressBB€ key to cancel and return to the Insert
menu.

Type Toggle between four options for the type of giagv The four options are outside, inside, frord &ack
Choosing outside will cause the operation to cetgtoove on the outside diameter of the work pi€tmosing
inside will cause the operation to cut the groonéhe inside diameter of the work piece. Choosiogtfwill cause
the operation to cut the groove on the front fadi® work piece (see example below). Choosing batiicause
the operation to cut the groove on the back fadbefvork piece.

17— Edit Operation——— X+

HOOGO Grooving Eycle Groove Cut on Face of Part
Type :

Starting Z: 9.0000 Z+

Depth Z: B.2000 Starting
Depth Increment £: p.2gp0p | -2 |1 _ _____ Diameter
Starting diameter : 1.3000

Ending diameter : 1.6800 ;
Hidth Increment X: g.1gg0 | 4 Tt Ending
Corner Finish : Square Diameter
Corner Radius : B.0000

Chamfer Length : 0.00800

Rough Tool HNumber :TB484

Rough Feedrate : B.0820 t/r

Rough Spin Speed : 600 CSS

Finish pass amnt. : B.0Aa50

Einislﬁ IE-:m(li Number:TprBfé T :

inish Feedrate : . r - :_
Finish Spin Speed : 600 CSS bl ' :

' ' 7 atart
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Starting Diameter/Radiugnter the position of the surface on which theoge will be produced.

Ending Diameter/Radiug&nter the grooves ending dimension.

Depth IncrementEnter the depth increment for the grooving cy@lais is the amount removed per plunge in the
peck cutting cycle used to produce the groove.

Starting Z Enter the starting position of the groove.

Ending Z Enter the ending position of the groove. Fordhtside or inside diameter, it will be a Z valuer Ehe
front or back face, this will be an X value. Yowndaggle between absolute and incremental positdmen
toggled to absolute, enter the absolute positiagth, keference to the part zero. When toggled togmental, an
INC will appear next to the entry. In this modetegrthe X distance from the last point.

Width IncrementEnter the width increment for the grooving cydlis is the step over amount for the cleanout
cycle used to produce the width.

Corner FinishEnter the type of corner finish you want.

Toggle between square, radius, chamfer (Distance or

Length), and blend chamfer (Distance or Length). SAUARE GEHANMEER.

Shown below is each type of corner that will be

produced for the groove.

Corner RadiusEnter the radius for the rounded corner

when corner finish is set to radius. \ N\

RADIUS BLEND

CHAMFER

Chamfer DistanceEnter the Distance to be removed

from the end of each linear segment.

Chamfer LengthEnter the length of the chamfer you want for¢bener finish.

Rough Tool NumberEnter the tool number and offset number to uséhf® roughing portion of the cycle. The first
two digits is the tool number; the last two didétghe offset number.

Rough Feedratdenter the cutting feedrate for the roughing mortdf the cycle. You can toggle between feed/min
and feed/rev.

Rough Spin SpeedeEnter the spindle speed for the roughing cycleu ¥an toggle between RPM and CSS. When
toggled to RPM, a constant RPM will be maintaindthen toggled to CSS, a constant surface speedavill
maintained.

Finish Pass AmounEnter the amount you want the roughing portiothefcycle to leave to be removed by the
finish pass. This is a radial amount. If the amaamtered is zero, a finish pass will not be perfmim

Finish Tool NumberEnter the tool number and offset number to usenduhe finishing pass. The first two digits
is the tool number; the last two digits is the effsumber. This field is disabled if G28 is notdigor tool
changes.

Finish FeedrateEnter the cutting feedrate for the finishing pagsu can toggle between feed/min and feed/rev.

Finish Spindle Enter the spindle speed for the finishing pasai ¥an toggle between RPM and CSS. When toggle
to RPM, a constant RPM will be maintained. Whergted to CSS, a constant surface speed will be aiaid.

Pre/Post Cycle PasAllows you to select if you want to move to a sified position before the cycle and/or a
position after the cycle. Once toggled from “Noi2dfields appear to enter the desired position.
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F9 - Cutoff

NOO40 Cutoff Cycle

Type

Peck Increment

¢ Position
Starting Diameter
Ending Diameter
Corner Finish

Chamfer Length

Tool Num-0ffset

Feedrate

Spindle Speed

PresPost Cycle Pos.
Retract Position
Retract Position

. T0202

Betract
X
.

: Peck

0.1000
-3. 7500
3.0000
-0.0100

Bl Chamf (Len)

0.1000

0.0500 F-R
200 CS5

0.0000
0.0000

The cutoff operation allows you to cut off the paith a cutoff
tool.

Press thé&1-Type key to toggle between options when
necessary and th€l0-Acceptkey to save changes. Use tie
anddown arrow keys to move between fields. PressH8€
key to cancel and return to the Insert Menu.

Type Enter the type of cut to cut off the work pie¥eu can
toggle between continuous and peck. Choosing aootis will
cause the work piece to be cutoff with a continuuts
Choosing peck will cause the work piece to be dutof
incremental moves.

Peck IncrementWhen the type field is set to peck, enter thedanent amount used in cutting the part off. When
the type field is set to continuous, this fieldlwibt be shown.

Z position Enter the Z position of the cut.

Starting DiameterEnter the diameter at which the cutoff is totstar

Ending DiameterEnter the diameter at which the cutoff is toghi

Corner Finish Enter the type of corner finish you want.

Toggle between square, radius, chamfer (Distance or SQUARE CHAMEER
Length), and blend chamfer (Distance or Lengthpv@h

below is each type of corner that will be produtmdhe

cutoff. Corner finish will be on the start diameter

Corner RadiusEnter the radius of the corner you want for

chosen for the corner finish.

i i T i i H RADIUS BLEND
the corner finish. This field is only shown wheulites is g \

Chamfer DistanceEnter the Distance to be removed from the enehoh linear segment.

Chamfer LengthEnter the length of the chamfer you want for¢bener finish. This field is only shown when
chamfer is chosen for corner finish.

Tool Num/Offset Enter the tool number and offset number you wanise. The first two digits is the tool number;
the last two digits is the offset number.

FeedrateEnter the cutting feedrate to cutoff the workgeieYou can toggle between feed/min and feed/rev.

Spin SpeedEnter the spindle speed for the work piece cudddiu can toggle between RPM and CSS. When toggls

to RPM, a constant RPM will be maintained. Whergted to CSS, a constant surface speed will be aiaid.

Pre/Post Cycle PasAllows you to select if you want to move to a ified position before the cycle and/or a
position after the cycle. Once toggled from “No€fields appear to enter the desired position.

T-Series Operator’'s Manual

5/18/2011 8-29



F10 - Other
TheF10-Other key displays additional operations.

If the 3% axis label in the machine configuration is settoand parameter 93 is set for C axis operatiarif the
4™ axis label in the machine configuration is setXoand parameter 94 is set for C axis operatibarée will be
options for C Axis and C Indexing operations shown.

The options shown at the bottom of the screen esertbed below. Press tB&C key to cancel and return to the
Insert Operation Menu.

F1 - Comment

Press thé&1-Commentkey to enter a comment. The comment can be up tharacters long and will be
displayed in the generated CNC program.

Edit Operation
#0020 Comment

F2 — M&G Code
Press thé&2-M&G Code key to enter M and G codes directly into the paogram.

———Edit Operation
#0020 M & G codes

warning!

Any M & G codes entered here will
be unrecognizable by Intercon
Careful consideration must be
taken before using this function.

After entering the M and G codes you may pres$-tt@&Acceptkey to accept the entry or tB&SC key to cancel
and return to the Insert Operation Menu.

F3 — C Axis

Press th&3-C Axis key to enter the C Axis edit operation screen.

———Edit Operation
#0020 C Axis On

C AXis on  (M51)
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Press thé&1-Togglekey orspacebar to toggle between on and off. Presdth@ Acceptkey to accept the entry
or theESC key to cancel and return to the Insert Operati@miyl

F4 — C Index

Press th&4-C Index key to enter the C Indexing operation screen.

Intercon Lathe Current Part:
Operation End NOOO2 C Axis Index
#  Type X(D) z Tool
0001 Header Degrees 1 oR(e
(0002 || Minutes : 0 INC
0003 End Prog 0.0000 0.0000 00 | Seconds : 0 INC
Decimal Degrees : 0.0000°INC
Move Mode : Rapid
Feedrate : 0.0000
Brake Off M Code : 0
Brake On M Code : 0
Abs Brake Math Teach
Inc Off-On Help Help Graph Mode Accept
F1 F3 F5 F6 F8 F9 F10

Press thé&1-Abs/Inc key to toggle between incremental (INC) and alieglABS) positioning.
Press th&3-Brake Off-On key to toggle the brake fields off and on.

DegreesThe number of degrees you want to move the C aiigs value can be positive or negative.
Minutes: The number of minutes you want to move the C a¥ialues for this field are between 0 and 59.
SecondsThe number of seconds you want to move the C axaues for this field are between 0 and 59.
Move Mode:Rapid positioning or Feedrate move.

FeedrateThis is the degrees per minute at which to movkafaforementioned Move Mode is set to Feedrate.
Otherwise this field is not used.

Decimal degreesThis is another method of entering the numbetegirees. If you choose to enter the movement
of the C axis with the fields listed above, theueabf this field will be calculated automaticallif.you choose to
enter the number of degrees with this field or makanges to it, then the degrees, minutes, anchdsauill be
calculated or changed automatically. Values fa fileld can be positive or negative.

Brake On M code:The number of the M code to output for the brgiimction. The brake fields must be toggled
on to allow the editing of this field. When theake fields are on, code will be output to turntb# brake, position
the C axis, and then turn on the brake.
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Brake Off M code: The number of the M code to output for the brgkiumction. The brake fields must be toggled
on to allow the editing of this field.

Press th&10-Acceptkey to accept the entry or tB&SC key to cancel and return to the Insert Operati@mniyl

F9 — Chamfer

Press th&9-Chamfer key to enter the chamfer operation screen. Bhésdne-shot operation. It generates a
cutting move from the current position at one afrfangles as shown in the picture, below.

N0002 Chamfer
135° 45°
Chamfer Angle :1-135
1 4 Length : 0.0100
End X 0.0141 INC
Z: -0.0071 INC
Tool Num/Offset : T 0202
Current Position Fegdrate : 0.0100 F/R
Spindle Speed : 500 CSS
Cutter Comp one |
2 3
225° 315°

Chamfer AnglePress the space bar or keys 1 through 4 to clwwsef four angles: 135, 225, 315, and 45.
Length:If you know the length, enter it here. Intercoifl walculate the End X and Z for you.

End X, End Z Enter either X or Z; Intercon will calculate thther axis end position and length based on the
selected angle.

Tool Num/Offset In one-shot mode, this will be filled in with tlcarrent tool number.

FeedrateEnter the cutting feedrate for the chamfer. Yan toggle between feed/min and feed/rev.

Spindle Enter the spindle speed for the chamfer. Youtoggle between RPM and CSS. When toggle to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorset cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

Press thé&10-Accept key to accept the entry or tE&SC key to cancel and return to the Insert Operati@miy
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F10 — Radius

Press th&9-Radiuskey to enter the radius operation screen. Thisdee-shot operation. It generates an arc
move from the current position in one of eight dii@ns as shown in the picture, below.

N0002Z Radius
Current
Paosition Center Line Axis :
Direction T+
Radius : 1.0000
End X INC
Z: 0.9270 INC
- Direction 1 CCW
™, Angle : 67.9757 °
+ 4)7 Tool Num/Offset : T 0202
Feedrate : 0.0100 F/R
V4 Spindle Speed : 500 CSS
— Cutter Comp : None

Center Line Axis This chooses four of the eight possible arcsebécts a center point on the X axis; Z selects a
center point on the Z axis. Press the space lagte or press the X and Z keys.

Direction The direction to move on the selected axigs #tiso the direction of the center point from ¢terent
position. Press the space bar to toggle betwekarid “-“. This chooses two out of four possiblesa

Radius The radius of the arc.

End X, End Z If known, the end position of the arc. Intaraaill calculate the other axis end point, arc diien,
and angle automatically.

Arc Direction Use the space bar to select CW (clockwise) owQ€ounter-clockwise).

Tool Num/Offset In one-shot mode, this will be filled in with tlcarrent tool number.

FeedrateEnter the cutting feedrate for the arc. You caggte between feed/min and feed/rev.

Spindle Enter the spindle speed for the arc. You canleoggtween RPM and CSS. When toggle to RPM, a
constant RPM will be maintained. When toggled t&C& constant surface speed will be maintained.

Cutter Compensatiorget cutter compensation in Chapter 11 for motailde You can toggle between None, Right
and Left.

Press th&10-Acceptkey to accept the entry or tB&SC key to cancel and return to the Insert Operati@miyl
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Graphics

Press th&8-Graph key from the Intercon Main Menu, the File Menufram any Edit Operation Menu to view
graphics. A wire frame of your part will appear.

Graphing Done Job Hame: BOLT.CHC

0.5

00—

.

-05F

I L L L L 1 L L I L I L L L I
(554} -1.0 -05 0.0

Znln || Zm0Out || Zn Al
F? FB F9

™

Exit
ESC

Pan
F6

Redraw
F5

Time
F4

Range
F3

F3 - Range
Press th&3-Rangekey to graph a portion of a part program.

Set Graphing Range Start Block Enter the start block number of the portionhef part program you
Start Block: N[ want to graph. .

End Block: N End Block Enter the end block number of the portion ofplaet program you
want to graph.

Press thé&10-Acceptkey to accept entries and tB&C key to cancel.

F4 - Time
Press th&4-Time key to get an estimate of the time it will takeptoduce the part.

F5 - Redraw
Press th&3-Redraw key to redraw the graphic.

F6 - Pan

Press th&6-Pankey to move the part around the graph window.eAfiressing this key, crosshatches will appear.
Move the crosshatches around with the arrow k&ysk a location on the part with the crosshatcmespaess the
F6-Pankey to pan this to the center of the graph window.

F7 - Zoom In
Press th&7-Zoom In key to zoom into the part. You will zoom in teetbenter of the graph window.

F8 - Zoom Out
Press th&8-Zoom Out key to zoom out from the part. You will zoom duam the center of the graph window.

F9 - Zoom All
Press th&9-Zoom All key to fit the entire part within the graph window

1-9, 0, Space — Feed Rate Override & Hold

If no jog panel is attached (or “Keyboard” has beelected as the jog panel type) the number keyd and O
choose feed rate overrides 10% - 90% and 100%ectgply. Thespace bartoggles feed hold on and off.
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Math Help

Intercon provides a math assistance function teestble trigonometric problems common in part drgsinTo
enter Math Help, preds6-Math Help from any Edit Operation screen. The first timattyou invoke Math Help,
the following screen appears which shows all atsbelsolvers:

Intercon Lathe Current Part: T403-PIC.LTH

| NOO40 Line
Math Help Chooser B

AWl | -iangle: Right

FZ2 Triangle: Other

F3 Tangent: Line Arc

F4 Tangent: Arc Arc

F5 Tangent: Line Arc Arc
F6 Tangent: Arc Arc Arc
F¢ Intersection:Line Line
F8 Intersection: Line Arc
F9 Intersection: Arc Arc

.
|

The figures on the right are a graphical represemaf the highlighted solver on the left. PregdENTER will
display another menu that has various fields paeido the type of problem that is being solv@the graphic
below displays the Right Triangle Calculator mefine options that are available on the functiorskane the
same for every type of math help solver and perfibrerfollowing operations:

Intercon Lathe Current Part: T403-PIC.LTH
| NOO40 Line
Right Triangle Calculator B
A b8 Unknoun|
Z:  Unknown
Angle:  90.0000°x
B X:  Unknoun

Z:  Unknown

Angle:  Unknown®
C X1 Unknown
Z:  Unknown

Angle:  Unknown®

Length AB:  Unknown
BC: Unknown
CA:  Unknown
A C
Prev | Next | Clear | Prev | Next | Hide || Copy | Copy [Graphic
Soln Soln All | Solver | Solver | Math <L »>»> | On-OFf
Fi F2 F3 F4 FS Ft. 7 Fi Fol
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F1 — Prev Soln
F2 — Next Soln

ThePrev SolnandNext Solnoptions will cycle backward and forward, respesityy through the available solution
sets for math solvers that may have multiple sohsti A status line near the bottom left of theesorappears once
a valid solution has been found. The solutiorustéibe indicates the total number of solutions #redsolution
number that is currently represented by the gragisiglay on the right. For example, in an Arc Targ&rcs math
help, the display solution status may be “- Solutloof 8 -“. In this case, tHerev SolnandNext Solncan be used
to cycle through all eight of the solutions.

F3 — Clear All

The Clear All option removes all solutions. Itssatl fields for a particular solver to UNKNOWN.

F4 — Prev Solver

F5 — Next Solver
ThePrev SolverandNext Solveroptions cycle backward and forward, respectivislggugh the various math help
solvers. These options are shortcuts which hawsdme effect as pressiB§C to reach the main math help
menu, navigating to the previous or next math belon, and then pressiteNTER.

F6 — Hide Math

The Hide Math option exits math help mode and retwio the operation edit menu. PressibgHide Math to
invoke Math Help again will restore Math Help exaets you left it.

F7 — Copy <<<
F8 — Copy >>>

The Copy <<<option will move the value from the selected eglieration field into the selected math help menu
field and theCopy >>> operation will move the value from the selectedimigelp menu field into the selected edit
operation field. For both options, the selectett in the math help menu and the operation eglitunare
advanced. If the graphical display is visible wicbinosing one of these options, the effect is o tdf the

graphics display. Only when the graphics displayfisvill the Copy operations actually copy valwesl advance
field selections.

The currently selected fields have either a boxvdraround them or are highlighted depending upoichvimenu
is active. The active menu, which is either themmgoeration menu on the left hand side or the aifmer edit
menu on the right hand side, depicts the seleatilfy highlighting the entire field. The non-aetmenu
displays the active field with a box drawn aroundUse the arrow keys to select fields as desdridsow.

F9 — Graphic On/Off

The Graphic On/Off option will remove the graphiogpresentation of the math help menu from thelayspThis
is helpful before copying data between Intercorrafpens and Math Help.

NV € > (Arrow Keys) — Select Fields
TheLEFT andRIGHT arrow keys are used to navigate between the matiturand the edit menu. Thé and
DOWN arrow keys are used to navigate within a menuchamse fields for the “Copy” option, above, uset
andDOWN arrow keys to highlight the desired field in themm and use tHeEFT or RIGHT arrow keys to
switch menus.
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Other features common to all Math help operations
In some math help operations, there will be anriz&t&’ character that appears immediately to thgt of a field.
This character marks the field as a “given” fieldhich means that the value of this field will bécheonstant in the
process of solving the math equations.

F1 —Triangle: Right
F2 —Triangle: Other

Intercon Lathe Current Part: T4903-PIC.LTH
| NOD40 Line
Right Triangle Calculator B
A X:

Z:  Unknoun
Angle:  90.0000*x
B ¥ Unknown
Z:  Unknoun
Angle:  Unknown®
C ¥ Unknown
Z:  Unknoun
Angle:  Unknown®

Length AB:  Unknown
BC:  Unknown
CA:  Unknown

—

A C

Prev | Hext || Clear | Prev | Next | Hide | Copy | Copy |Graphic]
Soln Soln ANl |Solver | Solver | Math <L > |On/0FF
Fi 2 F F4 ES 23 E7 Fg 2

The screen will shoWNKNOWN if the value of each parameter is not known. Mégp waits for known values
to be entered, where:

Point a, b, or cis the coordinate value for each corner of thengriie.

Angle A, B, or Cis the angle at each point of the triangle.

Length of values are the distances between the points iredica

Continue adding all the known parameters. Sel@ameters using the arrow keys. When Math Helpesallve
remaining unknown values, the screen will disptagn.

F3 — Tangent: Line Arc

Intercon Lathe Current Part: T903-PIC.LTH
| NOD40 Line
Line Tangent Arc

Circle X: 0.0000
Z: 0.0000

Radius: 1.0000

Line X: 4.0000
Z: 0.0000

Tangent X 0. 2500
Z:  -0.9682

Cc1 LP
= Solution1of 2 -

1

Prev | Hext || Clear | Prev | Next | Hide | Copy | Copy |Graphic]
Soln Soln ANl || Solver | Solver | Math <L > |On-0fF
Fi 2 F F4 ES 23 E7 Fg 9
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Given the center (C1) and radius of an arc andirdt loP) on a line, find the lines tangent to the @efined by
the tangent point (T1)). You must enter the X ¥nzbordinates for the circle's center point, thelels radius, and
the X and Y coordinates for a point on the line.

F4 — Tangent: Arc Arc

Intercon Lathe

Current Part: T403-PIC.LTH

Arc Tangent Arc

| NOD40 Line

T1

Circle 1 X: 0.0000
Z: 0.0000
Radius: 1.0000

Circle 2 X: 0.0000 c?
Z: 0.5000
Radius: 0.5000)
Tangent X 0.0000

Z: 1.0000 C1

=Solutionlof 1=~

Prev | Hext || Clear | Prev | Next | Hide | Copy | Copy |Graphic]
Soln Soln All | Solver | Solver | Math <L > |On/0FF
Fi 2 F F4 ES 23 E7 Fg 2

Given the center points (CP1 and CP2) and radiigiftdlR2) of two arcs, find the point (T) at whitley are
tangent. You must enter the X and Y coordinatestfe first circle's center point, the radius o first circle, the
X and Y coordinates for the second circle's ceptémt, and the second circle's radius.

F5 — Tangent: Line Arc Arc

Intercon Lathe

Current Part: T403-PIC.LTH

| NOO40 Line

Line Tangent Arcs
Circlel X: 0.0000
Z: 0.0000
Radius: 1.0000
Circle 2 X: 4.0000 e
Z: 0.0000 T1
Radius: 1.5000
Tangent 1 ¥ -0.1250
’: 0.9922 c1 ce
Tangent 2 X 3.8125
Z: 1.4882
- Solution1of 4 -

Prev | Next || Clear | Prev | Mext | Hide | Copy | Copy |Graphic]
Soln Soln All | Solver | Solver | Math <L >»>  |On-Off
Fl E2 3 Fd E3 6 E7 F8 ]

Given the center points (CP1 and CP2) and radiigifRllR2) of two arcs, find the lines (defined by-T18)
tangent to both arcs. You must enter the X anddfdinates for the first circle's center point, tadius of the first
circle, the X and Y coordinates for the secondeisccenter point, and the second circle's radius.
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F6 — Tangent: Arc Arc Arc

Intercon Lathe Current Part: T403-PIC.LTH
| NOO40 Line
Arc Tangent Arcs
Circle 1 X -2.0000
Z: 0.0000
Radius: 1.0000
Circle 2 ®: 4.0000
Z: 0.0000
Radius: 2.0000
Circle 3 : 0.2500
Z: -3.3072 c2
Radius: 3.0000) 1
Tangent 1 X:  -1.4375 12
Z:  -0.8268
Tangent 2 X 2.5000
Z:  -1.3229
- Solution1of 4 -

Prev | Next || Clear | Prev | Mext | Hide | Copy | Copy |Graphic]
Soln Soln All | Solver | Solver | Math <L >»>  |On-Off
Fl E2 3 Fd E3 6 E7 F8 ]

Given the center points (C1 and C2) and radii @f &ancs and the radius of a third arc, find the @epoint of the
third arc and the tangent points (T1 and T2). ¥uust enter the radius of the tangent arc, the XYandordinates
for the first circle's center point, the radiughué first circle, the X and Y coordinates for tleesnd circle's center
point, and the second circle's radius.

F7 — Intersection: Line Line

Intercon Lathe Current Part: T403-PIC.LTH
| NOD40 Line
Line Intersection Line
Line 1 X1: 0.0000 *
21: 0.0000 * |, 5 G
x2:  5.0000 x |L2P1 L
Z2: 5.0000 *
Angle:  45.0000
Line 2 X1: 0.0000 * 11
21: 5.0000 *
X2: 8.0000 x
Z2:  -1.0000 =
Angle : IEFEREIR
Inter- X: 2.8571
section Z: 2.8571
. L1P1
% Given (Space to Toggle)
- Solution1 of 1 - L2P2
Prev | Hext || Clear | Prev | Next | Hide | Copy | Copy |Graphic]
Soln Soln ANl |Solver | Solver | Math <L > |On/0FF
Fi E2 F F4 ES 23 E7 Fg 2

You must enter the X and Y coordinates for 1 pomeach line, and also one of the following:

* The X and Y coordinates for a second point

* The X coordinate for a second point and the afigle horizontal
* The Y coordinate for a second point and the afigle horizontal
* The angle from horizontal only
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F8 — Intersection: Line Arc

Intercon Lathe Current Part: T403-PIC.LTH
| NOO40 Line
Line Intersection Arc
Circle ®: 0.0000
Z: 0.0000
Radius: 1.0000
Line X1:  -2.0000 * 0
Z21:  -2.0000 = P2
Xe2: 2.0000 *
Z22: 0.3094 i1
Angle:  30.0000 x
Int. 1 X1: 0.9560)
21:  -0.2933 12
Int. 2 X2:  -0.2240
Z2: -0.9746
% Given (Space to Toggle)
- Solution1 of 1~ F1

Prev | Next || Clear | Prev | Mext | Hide | Copy | Copy |Graphic]
Soln Soln All | Solver | Solver | Math <L >»>  |On-Off
Fl E2 3 Fd E3 6 E7 F8 ]

Given the center (CP) and radius (R) of an ar@itgLP1) and either a second point (LP2) or ooerdinate
(LP2 X or Y) and the angle from horizontal, fineéktimtersection point(s) (I1 and 12).

You must enter the X and Y coordinates for theleisacenter point, the circle's radius, the X ancb¥rdinates for
one point on the line, and one of the following:

* The X and Y coordinates of a second point onlitte

* The X coordinate of a second point and the afrgle horizontal
* The Y coordinate of a second point and the afrgle horizontal

F9 — Intersection: Arc Arc

Intercon Lathe Current Part: T403-PIC.LTH
| NOO40 Line
Arc Intersection Arc

Circlel ®: 0.0000
Z: 0.0000
Radius: 3.0000

Circle 2 ®: 4.0000 e
Z: 0.0000
Radius: 4.0000
Int. 1 K1: 1.1250

21:  -2.7811 C1 ce

Int. 2 Ke: 1.1250
Z22: 2.7811

- Solution 1 of 1 - I1

Prev | Next || Clear | Prev | Next | Hide | Copy | Copy |Graphic]
Soln Soln All | Solver | Solver | Math <L > |On-OfF
F1 2 3 F4 ES 6 E? F8 ]

Given the center points (CP1 and CP2) and the (Bdiiand R2) of two arcs, find the intersectiomp@) (11 and
12) of the arcs.

You must enter the X and Y coordinates for the firscle's center point, the radius of the firstlg, the X and Y
coordinates for the second circle's center poimd,the second circle's radius.
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Intercon Lathe Tool Library
You can presE2-Tool lib in most Edit Operations screens to enter the Tiwhry Screen.

Intercon Lathe Current Part: test.lth
Tool Library

Tool Tool X z Nose Nos Spin Max

Off Loc Offset Offset Radius Vec  Dir Spin Cool Description

01 To 0.7680 4.9242 0.0000 7 CW 3000 Flood #29 drill

02 Toz -0.2690 2.4218 0.0150 2 CW 3000 Flood 1/2" boring bar
03 To3 0.4030 1.0266 0.0030 2 Cw 3000 Flood 3/8" endmill

04 To4 2.3212 0.3590 0.0000 8 Cw 3000 Flood toolKnurling
05 Tos 0.1630 0.0000 0.0312 3 Cw 3000 Flood 80 deg trigon
06 Tos 2.2040 0.4400 0.0030 8 CwW 3000 Flood Manchester cutoff
07 To7 3.0972 0.3088 0.0030 8 CW 3000  Flood royal part-bar-pull
08 To8 0.4145 0.0023 0.0312 3 Cw 3000 Flood 55 degree diamond
09 Tos 0.0000 0.0000 0.0000 0 Cw 0 Off
10 T10 -0.1700 -0.0075 0.0000 0 Cw 0 Off

Accept

F10

Use the up and down arrow keys to select whichddskt to edit. When editing a tool, pré&SNTER to accept
the entry and to move onto the next field for tioal, or use the left and right arrow keys to méreen field to
field. You can also uge5-+.001or F6- -.001to adjust the offsets and nose radius values Inyadl ncrement.
Absolute/Incremental entry mode for the offset ealand nose radius values can be toggled withR4h&bs/Inc
key.

Presd=10-Aceptto accept the highlighted offset for the currgm¢mation and save any changes. PEsed0
cancel the offset selection. If you made changms will be asked if you wish to save them.

Tool Off (Tool Offset) Use the up and down arrow keys to select a tfiséb

Tool Loc (Tool Number)Enter the tool number (01-99) that you want teoagte with the tool offset number.
Usually the Tool Location would be associated wlith same numbered Tool Offset. For example, Thaléuld
have Location TO1 and Offset 01, therefore TO1Bbwever, there may be situations where you may want
specify 2 or 3 different offsets for tool #1. Fostance, T0102 would be Location TO1 and would@#set 02
and T0103 would be location TO1 and use offset 03.

X Offset Enter the amount to adjust the X-axis positidrewtool offsets are used.

Z Offset Enter the amount to adjust the Z-axis positiormiool offsets are used.

Nose Radius Enter the nose radius of the tool. This fisldised by cutter compensation, if it is turned on.

Nos Vec (Nose Vectar)Enter the nose vector of the tool. This tellgHe Intercon how the tool is oriented in the

machine. This field affects the behavior of cutempensation, and also affects the tool retractiomes when a
tool change occurs in a program.
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Spin Dir (Spindle Direction) Enter the spindle direction for the tool. Tagbletween off, clockwise, and
counterclockwise.

Max Spin (Max. Spindle Speed (G50)he maximum spindle speed for the tool. A G5fdsted with the tool
change using this value as the S parameter. Wahg is zero, the G50 value from the Setup scieased.

Coolant Specify the coolant for each tool. Toggle betweff, flood and mist

Description Enter a description of the tool.
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Chapter 9

Lathe Intercon Tutorials

Lathe Intercon Tutorial #1

This is a step-by-step example of creating a parhfa blueprint using Intercon. The tool pathéocbeated is for
turning a ball end onto a one-inch diameter pidcgark. Before beginning, be sure you are folluyvihese five
steps to successful turning:

e Determine the tools necessary to machine thebyaahalyzing the print.

e Set the X and Z offsets for each tool. (T-Se@gerator's Manual, Chapter 4)

e Program the part using Intercon. (Lathe Intergamual)

e Set the Part Zero position on the stock to be imadh (T-Series Operator’'s Manual, Chapter 5)
e Graph the part to check for programming errors, machine the part.

This exercise begins after the print has been aad|ythe tools have been chosen, and the X antsetehave

been set. For this particular example, the ene t@ordinates of the part are chosen to be X0 @ndThe

procedure outlined in the following pages will giy@u step-by-step instructions for programmingphé (Figure
1) using Intercon.

R0.5000

Y e
j 1 .0+000

2.0000

Figure 1 - Part to be Programmed

Each feature of the part will become an operatioyour program. Beginning from the T-Series Coniiain
Screen, the following series of keystrokes willaése the step-by-step process of programming dineghown in
Figure 1.

A. Create a New Part Program:

PRESS ACTION COMMENTS

F5 CAM CAM Selection menu.

F1 ICN Starts Lathe Intercon.

F9 Setup Modify setup parameters. (See the next page.)

F10 Accept Save modified setup parameters.

F1 File Opens the File Menu.

F1 New Creates a new program. Enter “demol” as the name for the file.

F10 Accept Accept the file name. Fill in the dialog box exactly as shown in
Figure 2.

F10 Accept Creates a new part file using the data entered.
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These tutorials assume the options Modal Linearfandare turned on in Intercon Setup (F9 on Intero@in
menu). When these options are turned on, acceptingear or Arc operation automatically inserts/rignear or
Arc operation after it. The Esc key can be usechttcel the new operation if it is not desired aetdm to the
operation menu. If these options are not turnedtenuser must press F1 or F2 to insert a new LioieArc
operation. The operations shown in the examples tige taper angle and modal input fields turned tm make
your entry screens look like the examples, go ¢0Sbtup screen to make sure that the parametech thatones
below.

Intercon Setup
Comment Generation :
Clearance Amount : 0.1000
G71/G72 Cut Depth : 0.0500
G71/G72 Retract Amount : 0.1000
Peck Retract Amount : 0.0100
G74 X Relief Amount : 0.1000
G75 Z Relief Amount : 0.1000
Thread Min. Cut Depth : 0.0010
Thread Chamfer Amount : 0.0000
Chamfer Blend Radius : 0.0100
Spindle/Coolant Delay : 2.00
Max Spindle Speed (G50) : 3000
Modal Linear : Yes
Modal Arc : No
Modal Drill/Bore/Tap : No
Use G28 for tool change : Yes
Help Icons always on : No
X Coordinate Input Mode : Diameter
Taper Angle Input Fields : Yes
Modal Input Fields i Yes
DRO Units : Inches
Machine Units : Inches
Stop spindle during tool change : No
Stop coolant during tool change : No
N0001 Header
Enter your name as
Programmer : ***Your name here** programmer.
Program description: T
> :|Part with Ball End | —
Units . Inches ——— You may enter a description
Stock Diameter X: 1.0000 of the part.
Stock Length Z: 2.0000
WorkHolding cEndChucked ~—— | g .
Z Face Coordinate : 0.0000 \ in this field, it <SPACE>to
Date : 28-Jan-2005 toggle between End
Chucked and Between
Figure 2 - New Part Dialog Box Center.

B. Insert the First Cycle:

PRESS ACTION COMMENTS

F7 Turning Creates a repetitive cycle used to cut an outside or inside
diameter to a specified dimension within a specified Z range. Fill
in the Edit Operation side of the screen as shown in Figure 3.

F8 Graph Generates a graph of the part to this point, as shown in Figure
4. This preview can be used to detect problems that may occur
if the part was cut now.

Esc Escape/Cancel Returns to the Editing window.

F10 Accept Saves the data.
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N000Z Tuming Cycle J In this field, hit <SPACE> to toggle
Turning Type - End Face — between End Face, and Diameter.
Starting Diameter : 1.1000

Ending Diameter : -0.0500 ~

Starting Z 01000 \‘ Your cycle will begin at X=1.1 in. and
Ending Z: 0.0100 — i

Taper Amount : 0.0000 S end at X=-0.05 in.

Taper Angle : 0.0000 ° \

Depth of Cut : 0.0900 ] - )

Rough Tool - T 050 Your cycle will begin at Z=0.1 in.
Rough Feedrate : SN and end at Z= 0.01 in.

Rough Spin Speed : 550 CSS

Finish Pass Amt. : x

Finish Tool : T 0000

Finish Feedrate 0.0000 F/R Press F2 to set up tools. Enter 0.0321
Finish Spin Speed : 0 CSS for nose radius, 3 for nose vector, ahd
Cutter Comp : None CW for spdinle direction.

Return Feed Amt. 0.0000

Dwell Time 0.00

Pre/Post Cycle Pos. : None

Figure 3 - Turning Cycle Operation

Graphing Done Job Hame: BALL3.LTH
X
05
0.0 —
05+
(554 5 15 i S 55 Z
Set | Ti z Z Z
Rang | Estn. recrae] Pan | 250 | Z20r | #2ir
F3 F4 i bii] 7 bili] bic]
Figure 4 - First Graph of Turning Cycle
C. Create A Profile:
PRESS ACTION COMMENTS
F6 Profile Defines a profile with lines and arcs that will be produced with a
cleanout cycle. Fill in the Edit Operation portion of the screen
as shown in Figure 5. The first profile command will create the
move shown in Figure 6.
NOTE: The line number displayed in the Edit operation window
is the line number for the end of the profile (which is currently
line 40).
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N0004 Prefile Cycle

Prefile Type
Start

Depth of Cut
Rough Tool
Rough Feedrate
Rough Spin Speed
Stock to Leave

Cutter Comp

Rapid Between Cuts : No

In this field, hit <SPACE> to toggle
between End Face, and Diameter.

-

1.0000 T o : :
>. 0.1000 —— The profile will begin at X=1.0 in., Z=0.1
) 0.0500 in., removing .05 in.
: T o101
0'0150500 (F:’SRS These values set how much stock the
5 0.0100 44 Rough Pass will leave for the Finish pass.
Z: 0.0050 ]

: Right

In this field, hit <SPACE> to toggle
between Right, Left, and None.

Figure 5 - Beginning of Profile Cycle.

Note: For T1 press F2-Tool and enter 0.321 for nose

From Tool
Check Position

e

radius, 3 for nose vector, and CW for spindle )z(= (1,_'288--
direction. -
Fiaure 6 - First Profile
PRESS ACTION COMMENTS
F1 Line Inserts a line into your profile (Figure 8). Fill in the Edit
Operation portion of the screen exactly as shown in Figure 7.
N0004 Line
Linear Type : /
End X -0.0500 -
Z: 0.1000 N

Taper Angle 270.0000 ° \
Taper Length 0.5250 B +
Connect Type : None /
Connect Radius 0.0000 . pd
Chamfer Distance 0.0000 /
Tool Num{Offset . To101
Finish Feedrate 0.0100 F/R
Finish Spindle Speed : 550 CSS Figure 8 - First Line in Profile.
Cutter Comp : Right

Figure 7 - Line 1 Edit Screen (Modal and Taper diays on)

PRESS
F10

ACTION
Accept

9-4

COMMENTS

Saves the data for Line 1, and automatically inserts another line
operation. This line will be the second line in Figure 10. Fill in the
Edit Operation portion of the screen exactly as shown in Figure 9.
Notice that End X is 0 incremental.
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NO00O05 Line -
Linear Type : -
End X: 0.0000  INC / Vs

z: 0.0000 N
Taper Angle 180.0000 ° \\
Taper Length 0.1000 . - + v
Connect Type : None 1<
Connect Radius 0.0000 s | X=-0.050"
Chamfer Distance : 0.0000 ~~_| Z=10.000"
Tool Num/Offset : T o101 /
Finish Feedrate 0.0100 F/R
Finish Spindle Speed : 550 €SS
Cutter Comp : Right Figure 10 - Second Line in Profile.

Figure 9 - Line 2 Edit Screen (Modal and Taper diags on)

PRESS ACTION COMMENTS
F10 Accept Saves the data for Line 2 and automatically inserts another line
operation. This next line will be Line 3 in Figure 12. Fill in the Edit
Operation portion of the screen exactly as shown in Figure 11.
NOO0O6G Line ‘
//
Linear Type : //
End X: 0.0000 / K
z: 0.0000 N
Taper Angle 90.0000 ° N
Taper Length 0.0250 _ + I
Connect Type : None 1< 4
Connect Radius 0.0000 / X
Chamfer Distance 0.0000 o Y
Tool Num/Offset : T0101 / -
Finish Feedrate 0.0100 F/R _ ;
Finish Spindle Speed : 550 CSS )Z(; 8888 < :
Cutter Comp : Right | Enhanced View

Figure 11 - Line 3 Edit Screen.

PRESS ACTION
F10 Accept
Esc Escape/Cancel
F2 Arc
F10 Accept
9-5

Figure 12 - Third Line in Profile.

COMMENTS

Saves the data for Line 3 and automatically inserts another line
operation

Cancel current line operation. Return to the profile edit menu.

Inserts an arc into the profile (Figure 14). Fill in the Arc Edit
Operation portion of the screen exactly as shown in Figure 13.
Saves the data, automatically inserts another arc operation.

5/18/11 T-Series Operator’s Manual



NO0O7 Arc
Arc Type :
Mid X: 0.7071

Z: -0.1464
End X 1.0000

Z: -0.5000
Center X 0.0000

Z: -0.5000
Radius : 0.5000
Angle : 90.0000 °
Direction : CCW
Connect Radius : 0.0000
Tool Num{/Offset : T 0101
Finish Feedrate : 0.0100 F/IR
Finish Spindle Speed : 550 €SS
Cutter Comp : Right

Figure 13 - Arc Edit Screen (Modal displayed)

X =1.000" 7
Z =—0.500" <
/ < 4
—t
¥

Figure 14 - Arc (0.5” Dia.) in Profile.

Cancel current arc. Return to profile edit screen.

Inserts a fourth line into your profile (Figurel16). Fill in the Line

Edit Operation portion of the screen exactly as shown in Figure

PRESS ACTION COMMENTS
ESC Cancel Arc
F1 Line
15.
N00O08 Line
Linear Type :
End X 1.0000
Z: -0.6000
Taper Angle : 180.0000 °
Taper Length : 0.1000
Connect Type : None
Connect Radius : 0.0000
Chamfer Distance : 0.0000
Tool Num/Offset ;T 0101
Finish Feedrate : 0.0100 F/R
Finish Spindle Speed : 550 CS8S
Cutter Comp : Right
Figure 15 - Line 4 Edit Screen
9-6 5/18/11
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Figure 16 - Last Line in Profile.
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D. Include a Finish Pass:

COMMENTS
Saves the data for Line 4, and automatically inserts another line
operation.

Cancel current line operation. Return to profile edit screen.

PRESS ACTION

F10 Accept

Esc Escape/Cancel
F3 Finish

Creates a finish pass through the whole profile to remove
material left by the rough pass (Figure 18). If no Depth of Cut is
set here, the finish pass will remove all the material in one pass.
Fill in the Edit Operation portion of the screen exactly as shown
below in Figure 17.

e Note: The depth of material left to be removed by the Finish Pass is defined in the beginning of the

Profile, (shown in Figureb) in the fields marked ‘Stock to Leave’.

These numbers refer to the lines
in the program that mark the

Operation End N0009 Finish Pass beginning and end of the profile.
#  Type X(D) zZ Tool /—
0001 ;Part with Ball End Start Block : /A
0002 Facing 1.1000 0.1000 05 | End Block : N ooos
0003 Profile 1.0000 0.1000 01 | Depth of Cut X 0.0000
0004 Linear -0.0500 0.1000 01 Z: 0.0000
0005 Linear -0.0500 0.0000 01 | Tool Num/Offset : T 0505
0008 Linear 0.0000 0.0000 01 | Cutter Comp : Right
0007 Arc CCW 1.0000 -0.5000 01
0008 Linear 1.0000 -0.6000 01
[ 0009 |
0010 Profile End 1.0000 0.1000 01
0011 End Prog 1.0000 0.1000 01

Figure 17 - Full Screen View of Finish Pass Edit &en.

Figure 18 - Finish Pass Over Whole Profile.

E. Graph the Final Part:

PRESS ACTION
F8 Graph
9-7

COMMENTS

Generates a graph of the finished part, as shown in Figure19.
This preview can be used to detect problems that may occur if
the part was cut now.
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Graphing Done Job Hame: BALL3.LTH
X
05
00— /g%
/H
=
05+
(554} I : -2I.D I I I I -1I.5 I I I I -ll.D I I I I -DI.5 : I I I D?D : —Z
Set | Ti z z Z
Rang | Estn. recrae] Pan | 250 | Z20r | #2ir
F3 F4 i bii] 7 bili] bic]
Figure 19 - Graph of Finished Part
F. Post the Part and Exit
PRESS ACTION COMMENTS
Esc Escape/Cancel Returns you to the Editing window.
F10 Accept Saves the data, and returns to the profile editing screen.
Ecs Escape/Cancel Returns you to the Main Programming window.
F10 Post Saves and posts the job to the control, creating G-codes for the
program.
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Lathe Intercon Tutorial #2

This is a step-by-step example of creating a parhfa blueprint using Intercon. The tool pathéocbeated is for
the part shown in Figure 1. Before beginning, lre you are following these five steps to succeéssfaing:

e Determine the tools necessary to machine thebyaahalyzing the print.
e Set the X and Z offsets for each tool. (T-Se@gerator's Manual, Chapter 4)
e Program the part using Intercon. (Lathe Inter@@mual)

e Set the Part Zero position on the stock to be imadh (T-Series Operator’'s Manual, Chapter 5)

e Graph the part to check for programming errord, r@achine the part.

This exercise begins after the print has been aed|ythe tools have been chosen, and the X antsétehave
been set. For this particular example, the end f@ordinates of the part are chosen to be X0 @ndThe
procedure outlined in the following pages will giyeu step-by-step instructions for programmingphe shown

below.

REVISIONS

CHAMFER

A\
45 DEGREEl

0.125" RADIUS
THREADED FOR 1-8

DECIMALS
XX & .
XXX £ 010

DO NOT SCALE DRAWING

ZONE |REV | DESCRIFTION DATE AFFROVED
c.o1ed — 006350
~ 0200 /= —(70.7250
~— 1,/500 —=— '
-1 6000 —= — (10,9950
— 0.8750 — 1.4400
‘0.6875 71,9900
‘09775 17
\
1
| L
A A 1
\ \ |
\ A
\ ‘
025" RADIUS
B A LATHE CNC

DATE

CNC Services

CHECKED

SIZE | FSCM NO.

DESIGN

DWG NO.

REV

SCALE |

|Q-IEI’

OF

Figure 1 - Part to be Programmed.

Beginning from the T-Series Control Main Screee, fitilowing series of keystrokes will describe gtep-by-step
process of programming the part shown in Figure 1.

A. Create a New Part Program:

9-9
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PRESS ACTION COMMENTS

F5 CAM CAM Selection menu.

F1 ICN Start Lathe Intercon interface.

F1 File Opens the File Menu.

F1 New Create a new program. Enter a name for the file.

F10 Accept Accept the file name. Fill in the dialog box exactly as shown in
Figure 2.

F10 Accept Creates a new part file using the data entered.

N0001 Header
Q Enter your name.

Programmer : ***¥Your name here*** L
Program description:

> - Lathe ICN Tutorial #2 | You may enter a description of the part.
Units : Inches 1

Stock Diameter X 2.0000

Stock Length Z: 3.0000

WorkHolding  EXICEl - In this field, hit <SPACE> to

Z Face Coordinate : 0.0000 toggle between End Chucked

Date : 28-Jan-2005 and Between Center.

Figure 2 - New Part Dialog Box

B. Insert the First Cycle:

PRESS ACTION COMMENTS

F7 Turning Creates a repetitive cycle used to cut an outside or inside
diameter to a specified dimension within a specified Z range. Fill
in the Edit Operations side of the screen as shown in Figure 3.

N0002 Turning Cycle The cycle will begin at X = 2.1 inches, and
end at X = —0.05 inches.

Turning Type :

Starting Diameter : 2.100?//

g::m? Diameter . 00500 The cycle will begin at Z = 0.10 inches, and
9 z: 0.100 R

Ending 7. 0_0003}\\| end at Z = 0.0 inches.

Taper Amount : 0.0000

Taper Angle : 0.0000 °

Depth of Cut : 0.1000

Rough Teool : To101

Rough Feedrate : 0.0100 F/R

Rough Spin Speed : 600 CSS

Finish Pass Amt. : 0.0100

Finish Tool : To101

Finish Feedrate : 0.0050 F/R

Finish Spin Speed : 650 CSS

Cutter Comp : Nohe

Return Feed Amt. : 0.0000

Dwell Time : 0.00

Pre/Post Cycle Pos. : Nohe
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PRESS

F2

F10
F10

ACTION
Tool

Accept
Accept

COMMENTS

Opens the Tool Library. For Tool Offset 1, set the following

values:

Tool Location (Tool Number) = TO1

Nose Radius = .0312

Nose Vector = 3

Spin Dir = CW (See Figure 4)
Sets the Tool Library for Tool Offset #1.

Keeps selected values for the turning cycle.

7\

Intercon Lathe

Current Part:

Tool Tool /

A
FE

For this example, only
these four values
need to be set before
continuing.

Nose Nos Spin  Max
Off Loc  Offset Offset Radius Vec Dir Spin  Cool Description
01 TBHM 0.0000 0.0000 0.0312 3 CW 0 Flood 80 Degree diamond |
02 TO2 0.0310 0.0050 0.0156 3 CW 0 Flood 55 Degree Diamond
03 TO3 -0.0560 -0.0150 0.0000 8 CW 0 Flood .062 Wide OD Groove
04 TO4 0.1568 0.0030 0.0000 8 CW 0 Flood 60 Deg. OD Thread
05 TO5 0.0125 0.7520 0.0312 3 CW 0 Flood 55 Degree Diamond
06 TO6 0.0000 0.0000 0.0000 2 CW 0 Flood
07 TO7 0.0000 0.0000 0.0000 2 CW 0 Flood
08 TO8 0.0000 0.0000 0.0000 3 CW 0 Flood
09 TO9 0.0000 0.0000 0.0000 0O Off 0 Off
10 T10 0.0000 0.0000 0.0000 0 Off 0 Off
e
Accept
F10
C. Create A Profile:
PRESS ACTION COMMENTS
F6 Profile Defines a profile with lines and arcs that will be produced with a
cleanout cycle. You can accept the values when at least two
operations are present within the profile. Fill in the Edit
Operation side exactly as shown in Figure 5.
NOTE: The line number displayed in the Edit operation window
is the line number for the end of the profile (which is currently
line 40).
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FROM TOOL
CHECK POSITION

START
POINT

MN0004 Profile Cycle X 2.0000"
Z 0.1000"
Profile Type : Diameter
Start X 2.0000
Z 0.1000
Depth of Cut : 0.0500
Rough Tool : To101
Rough Feedrate 0.0100 F/R
Rough Spin Speed : 500 CS3
Stock to Leave X 0.0100
Z 0.0050
Cutter Comp :
Rapid Between Cuts : No 0003 PROFILE

Figure 5 - Beginning of Profile Cycle — Program L&#0003

PRESS ACTION COMMENTS
F10 Accept Accept the entered values for the Profile.
F1 Line Inserts a line into your profile. Fill in the Edit Operation portion of
the screen exactly as shown in Figure 6.
N0004 Line
Linear Type :
End X 0.0500
Z 0.1000
Taper Angle 270.0000 °
Taper Length 0.9750 )
Connect Type : None X 0.0500"
Connect Radius 0.0000 Z 0.1000"
Chamfer Distance 0.0000
Tool Num/Offset : To101
Finish Feedrate 0.0100 F/R
Finish Spindle Speed : 600 CSS 0004 LINE
Cutter Comp : Right

Figure 6 - First Line within the Profile Cycle — Rygram Line #0004

PRESS
F10

ACTION
Accept

9-12

COMMENTS

Keep selected values for first line in profile. Automatically insert

another line operation. Fill in the Edit Operation portion of the

screen exactly as shown
in Figure 7.
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NOO0O5 Line

Linear Type
End

Taper Angle

Taper Length
Connect Type
Connect Radius
Chamfer Distance
Tool Num/Offset
Finish Feedrate
Finish Spindle Speed
Cutter Comp

: Feedrate
X:
Z: 0.0000
180.0000 °
0.1000
: None
0.0000
: 0.0000
: T o101
0.0050 F/R
: 600 CS3
: Right

Figure 7 - Second Line within the Profile cycle +&gram Line #0005

~—0

X 0.0500"
Z 0.0000"

0005 LINE

Keep selected values for Line 2. Automatically insert another
line operation. This line will be 0.3375 inches long and will be
cut on an angle of 90 degrees with a Connect Radius of 0.250
inches. Fill in the Edit Operation portion of the screen exactly as

PRESS ACTION COMMENTS
F10 Accept
shown in Figure 8.

NO0OE Line

Linear Type :

End X 0.7250

Z: 0.0000

Taper Angle 90.0000 °

Taper Length 0.3375

Connect Type : Radius

Cennect Radius 0.2500

Chamfer Distance 0.0000

Tool Num/Offset : To101

Finish Feedrate 0.0060 F/R

Finish Spindle Speed : 600 €SS

Cutter Comp : Right

X 0.7250"
7 -0.0000"

0.2500" (CR)

S

Figure 8 - Third Line within the Profile cycle — Rsgram Line #0006

PRESS ACTION
F10 Accept
9-13

COMMENTS

0006 LINE (CR)

Save values entered for Line 3. Automatically insert a fourth linear
operation into your profile. This line will be 0.8750 inches long, cut
at an angle of 180 degrees. Fill in the Edit Operation portion of the
screen exactly as shown in Figure 9.

5/18/11
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NOO0O7 Line

Linear Type
End

Taper Angle

Taper Length
Connect Type
Connect Radius
Chamfer Distance
Tool Num/Offset
Finish Feedrate
Finish Spindle Speed
Cutter Comp

: Feedrate

: None
- T 0101

. Right

0.7250
-0.8750 X 0.7250"
180.0000 - Z -0.8750"

0.8750 ———

0.2500
0.0000

0.0050 F/R
600 CSS

0070 LINE

Figure 9 - Fourth Line within the Profile cycle — Bgram Line #0007

PRESS ACTION COMMENTS
F8 Graph Displays a preview of the part up to this point. Your graph should
look like that shown in Figure 10.
ESC Escape Returns you to the Editing Menu
F10 Accept Keeps selected values for Line 4. Automatically inserts a fifth linear
operation into your profile. This line will be 0.1350 inches long, cut
at an angle of 90 degrees, with i 0007 LINE nfer connector 0.1”
long. Fill in the Edit Operation portion of the screen exactly as
shown in Figure 11.
Graphing Done Job Hame: DENO1.LTH
X
1.0
05
0.0 %
-05F
1.0~
(554 B T S - B S T R
Set Time JL Pan Zoon | Zoom | Zoom
Range || Estim. In Out Al
F3 4 Jils] bifd bili] bic]
Figure 10 - Graph of Partial Profile
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NO0OO08 Line

Linear Type : Feedrate

End X: 0.9950 X 0.9950"
Z: -0.8750 7 -0.8750"

Taper Angle 90.0000 -

Taper Length . 0.1350 R

Connect Type : Bl Chamfer (Len)

Connect Radius : 0.2500

Chamfer Length : 0.1000

Tool Num/Offset : T0101

Finish Feedrate 0.0050 F/R

Finish Spindle Speed 600 CSS

Cutter Comp : Right

0008 LINE (WITH CHAMFER)

Figure 11 - Fifth Line within the Profile cycle — Bogram Line #0008

PRESS ACTION COMMENTS
F10 Accept Keep selected values for Line 5. Automatically insert a sixth linear
operation into your profile. This line will be 0.8750 inches long and
will cut at an angle of 180 degrees with a connect Radius of 0.125
inches. Fill in the Edit Operation portion of the screen exactly as
shown in Figure 12.
X=0.9950"
N0009 Line Z=-1.7500"
_ 0.1250” (CR;
Linear Type :
End X 0.9950 '*‘ '
Z: -1.7500
Taper Angle 180 °
Taper Length : 0.875
Connect Type : Radius
Connect Radius 0.1250
Chamfer Distance 0.0000
Tool Num/Offset : T 0101
Finish Feedrate 0.0060 F/R
Finish Spindle Speed : 600 CSS
Cutter Comp : Right 0009 LINE

Figure 12 - Sixth Line within the Profile cycle —®gram Line #0009

PRESS ACTION
F10 Accept
9-15

COMMENTS

Keep selected values for Line 6. Automatically insert a seventh
linear operation into your profile. This line will be 0.2225 inches long
and will cut at an angle of 90 degrees with a connect radius of
0.015 inches at the corner. Fill in the Edit Operation portion of the
screen exactly as shown in Figure 13.
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N0010 Line

Linear Type
End

Taper Angle

Taper Length
Connect Type
Connect Radius
Chamfer Distance
Tool Num/Offset
Finish Feedrate
Finish Spindle Speed
Cutter Comp

:

X 1.4400
Z: -1.7500
: 90.0000 °
: 0.2225
: Radius
: 0.1500
: 0.0000
: T0101
0.0050 F/R
: 600 CS3
: Right

X=1.4400"
Z=-1.7500"

0.1250” (CR!

A

0010 LINE

Figure 13 - Seventh Line within the Profile cycleProgram Line #0010

Keep selected values for Line 7. Inserts an eighth linear operation
into your profile. This line will be 0.3889 inches long and will cut at an
angle of 135 degrees, with a connect radius of 0.015 inches at the
corner. Fill in the Edit Operation portion of the screen exactly as

PRESS ACTION COMMENTS
F10 Accept
shown in Figure 14.
N0011 Line
Linear Type :
End X 1.9900
Z: -2.0250
Taper Angle 135.0000 °
Taper Length 0.3889
Connect Type : Radius
Connect Radius 0.0150
Chamfer Distance : 0.0000
Tool Num/GOffset : T o101
Finish Feedrate 0.0050 F/R
Finish Spindle Speed : 600 CSS3
Cutter Comp : Right

X=1.990"
Z=-2.025"

0.015” (CR)
N

0011 LINE

Figure 14 - Eighth Line within the Profile cycle Program Line #0011

PRESS ACTION
F10 Accept
9-16

COMMENTS

Keep selected values for Line 8. Inserts a ninth linear operation into
your profile. This line will be 0.625 inches long and will be cut at an
angle of 180 degrees. Fill in the Edit Operation portion of the screen
exactly as shown in Figure 15.
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N0012 Line

Linear Type
End

Taper Angle
Taper Length
Connect Type
Connect Radius
Chamfer Distance
Tool Num/Offset
Finish Feedrate

Cutter Comp

Finish Spindle Speed

:

X: 1.9900
Z: -2.6500
180.0000 °
0.6250
: None
0.0150
0.0000
. To101
0.0050 F/R
600 CSS

: Right

X 1.9900"

Z -2.6500"
o

0012 LINE

Figure 15 - Ninth Line Within the Profile cycle Program Line #0120

PRESS
F8

ESC

PRESS
F10

ACTION COMMENTS
Graph Displays a preview of the part up to this point. The profile to this
point should look like that shown in Figure 16.
Escape Returns you to the Editing Menu
Graphing Done Job Name: DENMD1.LTH
X [
I.D_—
[ )
05 \“
I )
0.0_— =
o5 ”'
[ !
I.D_—
(G54) I I—‘3|.DI — I—ZI.SI — I—2|.DI — I—II.SI — I—II.DI — I—DI.SI — ID?DI —Z
Set | Ti Z F Fa
Ramae | £5fn. Redrau] Pan | 327 | S | 28
3 P4 )55 bi:] 7 b 9

Figure 16 - Partial Graph of Profile Through Progran Line #0120

ACTION
Accept

9-17

COMMENTS

Keep selected values for Line 9. Automatically inserts a tenth linear

operation.

5/18/11

T-Series Operator’'s Manual



Esc Escape/Cancel
F3 Finish
e Note:

Cancel tenth linear operation and return to profile edit menu.
Inserts a finishing pass to remove any excess material left from the
Rough Pass, and leave a smooth finish. Fill in the Edit Operation
portion of the screen exactly as shown in Figure 17.

If the depth of cut for X and Z are 0 or equal to the Depth of Cut in line # 0030

(X=0.01inches, and Z=0.005 inches), the finish pass will be cut in one pass

N0013 Finish Pass j
Start Block N 0004 |
End Block : N 0012
Depth of Cut X 0.0100

Z: 0.0050 ¢
Tool Num/Offset : T 0202 0013 FINISH PASS
Cutter Comp : Right

Figure 17 - Finish Pass Within the Profile cycle Program Line #0013.

PRESS ACTION
F2 Tool
F10 Accept
F10 Accept
Esc Escape
l Down Arrow

D. Insert a Groove:

PRESS ACTION

F3 Insert

F8 Groove
90-18

COMMENTS

Set the nose radius for Tool 2 = .0150, and the Nose Vector for Tool
2 = 3. Set the Spin Dir=CW, using the <space> bar to toggle thru
the choices available.

Sets the Tool Library for Tool #2.

Accepts Finish Pass values.

Exits the profile edit menu.

Cursor down so the next operation will be inserted after the end of
profile line.

COMMENTS

Insert a new operation after the end of the profile.

Creates an outside groove with a depth increment (X) of 0.05 inches
and a width increment (Z) of 0.025 inches, ending in a corner radius
of 0.030 inches. Fill in the Edit Operation portion of the screen
exactly as shown in Figure 18.
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NO0015 Grooving Cycle

Type
Diameter

Start

End

Increment
Width

Start

End

Increment
Corner Finish
Corner Radius
Chamfer Distance
Rough Tool
Rough Feedrate
Rough Spin Speed
Finish Pass Amt.
Finish Tool
Finish Feedrate
Finish Spin Speed
Dwell Time
Pre/Post Cycle Pos.

:

0.7250
0.6350
0.0500

-0.6395
-0.6875
0.0250
: Radius
0.0300
: 0.0000
: T 0303
0.0030 F/R
400 CSS
: 0.0020
: T 0303
0.0015 F/R
450 CSS
: 0.00
: None

Figure 18 - Grooving Operation — Program Line #0015

B

0015 GROOVING

Set the nose radius for Tool 3 = .0070, and the Nose Vector for Tool
3 =8. Setthe Spin Dir=CW, using the <space> bar to toggle thru
the choices available. These same values can be set now for Tools
4 & 5, but be sure the cursor is back in the Tool 3 row before

Sets the Tool Library for Tools #3, 4, & 5.
Displays a preview of the part up to this point. The part graph
should now look as shown in Figure 19.

PRESS ACTION COMMENTS
F2 Tool
pressing F10!
F10 Accept
F8 Graph
Graphing Done Job Hame:
X

(G343

05

oo

DEMO1.LTH

—

T R
=30

5

=20

-15 -10

-05

oo

Set

LRangeJtEstin.
E3 Fd

Time

Jet]

Zo0mM

In
7

Pan
F&

L'E )

Z00mn

Out
£

]

Z00mM

Al
9

)

Figure 19 - Graph of Grooving Operation — Programine #0150
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PRESS ACTION
ESC Escape
F10 Accept
E. Add Threads:

PRESS ACTION
F5 Thread

COMMENTS
Returns to the Editing Menu.
Accepts Grooving cycle.

COMMENTS
Places an external thread on the part with a compound angle of 60
degrees, 8 threads per inch with a thread lead of 0.125 inches. Fill
in the Edit Operation section of the screen as shown in Figure 20.

N0016 Thread Cycle

Thread Type
Designation
Class

Designation
1-8 UNC

. External
1 1-8

A E—

Class
Z2A

One match. Press Enter to accept.

Enter search criteria, select a thread.

0016 THREADING

)

MN0016 Thread Cycle

Thread Type
Designation
Class

Thread Angle
Threads / Inch
Thread Lead
Major Diameter
Minor Diameter
Chamfer Amount
Taper Amount
Taper Angle

Press "Main" to return.

:

: 1-8 UNC

D 2A

55.0000 °
8.0000
0.1250
0.9905
0.8492
1.0000
0.0000
0.0000 °

N0016 Thread Cycle

Thread Type
Designation

Class

Clearance

Thread Face
Ending

Minimum Cut Depth
First Cut Depth
Tool Number
Spindle Speed
Finish Pass Amt.
Num Spring Passes
Pre/Post Cycle Pos.

Press "Details" for more.

: 1-8 UNC

Z:

Z:
zZ:

D 2A
0.3750 INC
-0.8750
-1.6625
0.0010
0.0100
: T 0404
1100 RPM
0.0010
: 2
: None

Figure 20 - Threading Operation — Program Line #0061

PRESS
F10

ACTION
Accept

C

OMMENTS

Accepts values for the threading cycle.

F. Cut the Part From the Stock:

9-20
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PRESS
F9

ACTION
Cutoff

COMMENTS
Cuts off the part with a cutoff tool. Continuous cut Fill in the Edit
Operation section of the screen as shown in Figure 21.

NO0017 Cutoff Cycle

Type

Peck Increment

Z Position
Starting Diameter
Ending Diameter
Corner Finish
Corner Radius
Chamfer Distance
Tool Num/Offset
Feedrate

Spindle Speed
Pre/Post Cycle Pos.

B ontinuous

: Square
: T 0505

: None

0.1000
-2.6375
2.1000
-0.0500

0.0000
0.0000

0.0020 F/R
450 CSS

0017 CUTOFF CYCLE

Figure 21 - Cutoff Cycle Removes the Machined Padm the Stock — Program Line #0170.

PRESS
F10

ACTION
Accept

G. Save and Post the Program:

COMMENTS
Accepts values for cutoff cycle.

Graphs the part one final time to be sure all steps were completed
correctly. The final graph should be as shown in Figure 22.

Saves and posts job to control, creating G-codes for the program.

PRESS ACTION COMMENTS
ESC Cancel Returns you to Intercon’s main menu.
F8 Graph
ESC Cancel Returns you to the Intercon’s main menu.
F10 Post
Graphing Done Job Hame: DENO1.LTH
X

05

oo

-05

y

Finy

ﬁgﬁ

(B54) — S0 5 =0 15 T e T 4
Set Time Zoon | Zoom | Zoom
Range Estin.JLREdra” Pan | "33 | “out | an
bilf] 4 b Jils] bifd bili] 9
Figure 22 - Completed part
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Chapter 10
CNC Program Codes

Code Description

Feedrate or Thread Lead

Block Number

Program Number

Dwell Time, Subprogram Number, or General Paramet
Depth Parameter or General Parameter

Radius, Taper, Return Point, or General Parameter
Spindle Speed

Select Tool Number and Offsets

Incremental X Move

Incremental Z Move

: Visible Comment

; Internal Comment

[1 Numerical Expression

-Ec—|m:UO'UOz-"_I':']

The next three chapters contain a description@fXNC program codes and parameters supported By 8egies
Control. The T-Series Control has some G codegarameters that are modal, and some that are ndalifane
shot). The G codes and parameters that are motiatay in effect until a new G code or paramesassued. One
shots are effective for the current line only.

For example, a movement command of GO1, which idahavill remain in effect until a different movemnte
command is issued, such as G00, G02, G03, etc.

Miscellaneous CNC Program Symbols

E, F - Feedrate or Thread Lead

In threading mode (G32, G76 and G92), E and F penify thread lead (in units/rev). In other modady F can be
used to specify feedrate. Feedrate is either ve¥t®r units/min, depending on G98/G99 mode. Therate override
knob can be used to modify the programmed feedrEbe. default feedrate is 3.0 units/minute.

Example:
GO01 X1.0 Zz-2 FO.1 ; linear cut at X1 to Z-2 at 0.1 units/rev

N - Block Number

Block numbers are used to identify CNC programdinBlock numbers are optional, but can be useld thid Search
Function (See Search option in Chapter 3) and medding the NC files easier.

Example:
N1 G56 M26/Z
N2 GO0 X0 Z0
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O - Program Number

The O program number allows you to identify yousgyvam with a certain number. However, if the spettiprogram
number is 9100-9999, the G codes from the O nuithiveugh the next M99 will be extracted (but not@xed) and
placed in a separate subprogram/macro file nameahQonc, where xxxx is the specified program numbéiis
separate file can later be called with M98 or G65.

Example:
01521
N1 G56 M26/Z
N2 GO0 X0 z0

P - Parameter
P can correspond to Dwell Time, subprogram nuntdrea, general parameter in canned cycles.

Examples:
G04 P1.32 :Pause execution for 1.32 seconds
G98 P9100 L1 ;Call subprogram 09100.cnc
G10P73R.1 ;Set parameter #73 (G73 retract) to . 1inches

Q - Parameter
Q is used as a depth parameter in canned cyclEsageneral parameter in canned cycles.

Example:
G76 X.75 Z-1.5 P.1 Q.02 F.125 ;Q Sets depth of firs t cut at .02"

R - Radius, Taper, Return Point, Parameter
R can represent the radius, a taper amount, anrptint, or a general parameter. R is similar.to P

Examples:
G10 P5 R.0625 :set nose radius of tool 5 = 0.0625
G90 X1.0 Z-2.0 R.25 F.0115 ;tapered cut, from 0.5" diameter to 1.0"

:diameter

S - Spindle Speed Setting

Specifying a spindle speed causes the automatidigpspeed setting to be immediately updatedodsdot cause the
spindle to start. In G97 mode (default), S spesiipindle speed in RPM. In G96 mode, S speciidace speed in
feet/min or meters/min.

Example:
S1400 M3 ;Starts the spindle CW at 1400 RPM

T - Select Tool and Offsets

Prompts the operator to insert the proper toohange tools.

Examples:
T0100 ;Prompt operator to load tool number 1, canc el offsets
T0101 ;no tool change, but activate off set for to oll
T0201 ;prompt operator to load tool number 2, keep offsets from

:tool number 1
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U — Incremental X axis Move Command
To specify an incremental move on the X axis, use place of X in the command line. (See examplewke

W — Incremental Z axis Move Command
To specify an incremental move on the Z axis, us@ Yace of Z in the command line. (See examplevioe

X+ X+ . .
Programming in Absolute Programming in Incremental
Z+ Z+
P5 P4 P P5 P4 |
P3 P2 P3 P2

] P ] P
P1: N10 GO0 X1.0 ; START POINT P1: N10 GO0 X1.0 ; START POINT
P2: N20 G1Z0F.01  ; MOVE TO FACE OF PART P2: N20 G1W-1. F.01 ;1ST INCREMENTAL MOVE
P3: N30 Z-1. P3: N30 W-1.
P4: N40 X2.0Z-2.5 : X 8&Z ABSOLUTE MOVE P4: N40 U1 W-1.5 : X & Z NCREMENTAL MOVE
P5: N&50 Z-3.3 P5: N50 W-.8

: - Visible Comment Identifier

The colon (:) is used to indicate the start of me®nt line within a CNC program. The colon mustheefirst
character on the line.

Examples:
: Select work coordinate 3
G56
: Rapid to part zero
GO00 X0 z0
: Visible comments will be displayed on screen with the G-codes.

; - Internal Comment Identifier
The semicolon (;) is used to indicate the stadrointernal comment within a CNC program line. é\aracters after

the semicolon are ignored when the program is foternal comments are used to document NC progoams
temporarily omit the remainder of a line.

Examples:
G56 : select work coordinate 3
GO0 : GOO selected with no movement
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[ ] — Numerical Expression

The left bracket ‘[‘and right bracket ‘]" are ustmldelimit a numerical expression. Numerical @ggions can contain
floating-point numbers or user and system varialle®mbination with mathematical operators anctfioms. The
left parenthesis ‘(‘or bracket ‘[‘and right pareatlis ‘)’ or bracket ‘]’ can be used between thstfieft bracket and last
right bracket to force operator precedence or dataty. A bracketed numerical expression carubed anywhere a
number would be used. Comparison operators (‘e€’, etc.) have built in rounding specified by aareter 144.
Without this rounding, ‘eq’ would usually returretse” when comparing two numbers calculated iredéffit ways.
Comparison operators and logical operators (‘'&'&]|") return 1.0 for “true” and 0.0 for “false”

The mathematical operators and functions are:

+ Addition (or unary positive)j eqor == Equals
- Subtraction (or unary negative) neor!= Not dgua
* Multiplication ge or >= Greater than or equals
/ Division gtor>  Greater than
A Exponentiation le or <= Less than or equals
mod or % Modulo (remainder of devision)lt or < Less than
abs Absolute value notor! Logical not
sin Sine (degrees) && Logical and
cos Cosine (degrees) Il Logical or
tan Tangent (degrees) and Bit-wise and
sgrt Square root xor Bit-wise exclusive or
# Variable access or Bit-wise or
~ Bit-wise complement
Examples:

G91 X[13/64] Z[1+3/8] ; move the X axis 13/64 (0.2
; and the Z axis 1 3/8 (1.37
X[SQRT[ABS[SIN[#101]-COS[#102]]]] ; Move X as a fun

031) units
5) units incrementally
ction of #101 and #102

User and System Variables

The ‘# character is used to reference a macrousea or system variable. For variables that @awlitten, the ‘=" is
used to assign to them. General purpose user {egialke #100 to #149 and #29000 to #31999.

Index Description Returns R/W
1-3 Macro arguments A-C R/W
4-6 Macro arguments |-K (1st set) R/W
7-9 Macro arguments D-F or 2nd set of I-K R/W
10 3rd | (G is invalid) R/W
11 Macro argument H or 3rd J The floating point value if R/W
12 3rd K (L is invalid) defined by a G65 call, 0.0 R/W
13 Macro argument M or 4th | otherwise. R/W
14 4th J (N is invalid) R/W
15 4th K (O is invalid) These can be used as private, R/W
16 5th | (P is invalid) local variables in any program  R/W

17-18 Macro argument Q-R or 5th J-K or subprogram. (See R/W

19-21 Macro arguments R-T or 6th set of I-K examples.) R/W

22-24 Macro arguments U-W or 7th set of I-K R/W

25-27 Macro arguments X-Z or 8th set of I-K R/W

28-30 9th set of I-K RIW

31-33 10th set of I-K R/IW

Floating-point value.
100 - 149 User variables Initialized to 0.0 at start of jol R/W
processing
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Index Description Returns R/W
150 - 159 Nonvolatile user variables Floating-pemitie saved in R/W
cnct.job file.
300-399 User string variables. These variablesrgheir |String Literal R/W
values until the CNC software is exited
2400, 2401-2418Active WCS, WCS #1-18 CSR angles Floating point value R/W
2500, 2501-2518Active WCS, WCS #1-18 Axis 1 values RIW
2600, 2601-2618Active WCS, WCS #1-18 Axis 2 values R/IW
2700, 2701-2718Active WCS, WCS #1-18 Axis 3 values RIW
2800, 2801-2818Active WCS, WCS #1-18 Axis 4 values RIW
2900, 2901-2918Active WCS, WCS #1-18 Axis 5 values RIW
3000, 3001-3018Active WCS, WCS #1-18 Axis 6 values RIW
3100, 3101-3118Active WCS, WCS #1-18 Axis 7 values RIW
3200, 3201-3218Active WCS, WCS #1-18 Axis 8 values R/IW
3901 Parts Cut (Part #) R/W
3902 Parts Required (Part Cnt) R/W
4001 Move mode 0.0 (rapid) or 1.0 (feed) R
4002 Constant surface speed mode 96.0 (on) 97)0 (of R
4003 Positioning mode 90.0 (abs) or 91.0 (inc) R
4005 Feedrate mode 98.0 (units per min) or R
99.0 (units per rev)
4006 Units of measure 20.0 (inches) or 21.0 (metrjc R
4014 WCS 54.0-71.0 (WCS#1-18) R
4109 Feedrate (F) Floating point value R
4119 Spindle Speed (S) R
4120 Tool Number (“nn” in “Thnoo”) R
4121 Current offset (“00” in “Thnoao”) R
4201 Job processing state 0 = normal, 1 = graph R
4202 Search mode (0 = search mode off) 0 = senotie off R
5021-5028 Machine Position (axis 1=5021, axis 2-25@%2c.) Floating point value R
5041-5048 Current Position (axis 1=5041, axis 225@4c.) R
9000-9399 Parameter values 0 — 399 See Chapter 14 /W R
10000 Lathe: Tool X offset amount, current offset loafing point value R/W
10001-10099 | Lathe: Tool X offset amount, offsets @9 Floating point value R/W
11000 Lathe: Tool Z offset amount, current offset loafing point value R/W
11001-11099 | Lathe: Tool Z offset amount, offsets 09 Floating point value R/W
12000 Lathe: Tool nose radius, current offset Fhogpoint value R/W
12001-12099 | Lathe: Tool nose radius, offsets 04 - 9 Floating point value R/W
13000 Lathe: Tool nose vector, current offset 1-9 R/IW
13001-13099 | Lathe: Tool nose vector, offsets 03 - 9 1-9 R/IW
14000 Lathe: Tool coolant, current tool 7,8,9 R/IW
14001-14099 | Lathe: Tool coolant, offsets 01 - 99 8,8 R/IW
15000 Lathe: Tool spindle direction, current offset 3,4,5 R/W
15001-15099 | Lathe: Tool spindle direction, offdgts 99 3,4,5 R/W
16000 Lathe: Tool location, current offset Floatpuajnt value R/W
16001-16099 | Lathe: Tool location, offsets 01 - 99 loakng point value R/W
17000 Lathe: X wear adjustment, current offset fihgppoint value R/W
17001-17099 | Lathe X wear adjustment, offsets 04 - 9 Floating point value R/W
18000 Lathe: Z wear adjustment, current offset tiggpoint value R/W
18001-18099 | Lathe: Z wear adjustment, offsets @9 - Floating point value R/W
19000 Lathe: nose radius wear adjustment, curtfgseto | Floating point value R/W
19001-19099 | Lathe: nose radius wear adjustmergetsf01 - 99 Floating point value R/W
20001-20008 | max_rate for axes 1-8 R
20101-20108 | label for axes 1-8 R
20201-20208 | slow jog for axes 1-8 R
20301-20308 | fast jog for axes 1-8 R
20401-20408 | screw_pitch for axes 1-8 R/W
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Index

Description

Returns

R/W

20501-20508

lash_comp for axes 1-8

20601-20608

counts_per_unit for axes 1-8

20701-20708

accel_time for axes 1-8

20801-20808

deadstart velocity for axes 1-8

20901-20908

delta vmax for axes 1-8

21001-21008

counts_per_turn for axes 1-8

21101-21108

minus_limit for axes 1-8

21201-21208

plus_limit for axes 1-8

21301-21308

minus_home for axes 1-8

21401-21408

plus_home for axes 1-8

21501-21508

reversed for axes 1-8

21601-21608

laser_comp for axes 1-8

21701-21708

proportional for axes 1-8

21801-21808

integration_limit for axes 1-8

21901-21908

kg for axes 1-8

22001-22008

integral for axes 1-8

22101-22108

kvl for axes 1-8

22201-22208

derivative for axes 1-8

22301-22308

ka for axes 1-8

22401-22408

num_motor_poles for axes 1-8

22501-22508

drive_current for axes 1-8

22601-22608

drive_offset _angle for axes 1-8

22701-22708

pwm_kp for axes 1-8

22801-22808

pwm_ki for axes 1-8

22901-22908

pwm_kd for axes 1-8

23001-23008

abrupt_kp for axes 1-8

23101-23108

feed_forward kp for axes 1-8

23201-23208

max_error (PID) for axes 1-8

23301-23308

min_error (PID) for axes 1-8

23401-23408

at_index_pulse for axes 1-8

2| ®|3|0|D| ||| 5|0| 5| 22| P|P|P|R|3|x|x|0|0|P|R|5|2]| 5| | 0|

23501-23508 | travel minus for axes 1-8 R/W
23601-23608 | travel plus for axes 1-8 R/W
23701-23708 | axis_home_set for axes 1-8 R
23801-23808 | abs_position (in encoder counts) fesdx8 R
23901-23908 | PID_out for axes 1-8 R
24001-24008 | reference set for axes 1-8 R
24101-24108 | Axis reference value for axes 1-8 R
24301-24308 | dsp positions for axes 1-8 R
25000 DRO _display units R
25001 default_units_of measure R
25002 PLC type R
25003 console_type R
25004 jog_panel_optional R
25005 min_spin_high R
25006 max_spin_high R
25007 home_at powerup R
25008 screen_blank time R
25009 Displayed / Ca_IcuIated spindl_e speed. If paramgter R
178 =1 and spindle encoder is mounted.
25010 current spindle position (in counts) R
25011 dsp_time (in seconds) R
25012 time (in seconds) R
25013 clear max/min PID errors R
25014 software type (Mill/Lathe) R
25015 feedrate override R
25016 spindle override R
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Index Description Returns R/W
Windows/LINUX = 2;

25017 OS other OS =1.0

29000-31999 | User variables. These variables rétein values |Floating point value R/W
until the CNC software is exited.
50001-51312 | PLC Inputs 1-1312 Jog Panel is on 0911312 R
60001-61312 | PLC Outputs 1-1312 Jog Panel is on 103T- R
1312

70001-71024 | PLC Memory Bits 1-1024 R
80001-89999 | Reserved R
90001-90064 | Timer 1-64 status bits R
91001-91064 | Reserved R
92001-92064 | Reserved R
93001-93256 | Stage 1-256 status bits R
94001-94256 | Fast Stage 1-256 status bits R
95001-95256 | Reserved R
96001-96044 | W1-W44 (32-bit signed integers) R
97001-97022* | DW1-DW22 (64-bit signed integers) R
98001-98044 | FW1-FW44 (32-bit floats) R
99001-99022 | DFW1-DFW22 (64-bit floats) R

* Since user or system variables are turned inbaoiljte) floating point values when referenced irivaror
G-code program, the 64-bit integer values loseigi@t when they exceed(9,007,199,254,740,992).

Examples:

#100 = #5041 : set user variable #100 to the
G90 X[#5041+1+7/32] ; move the Z axis 1 7/32 units
#2501 = #5021 : set WCS#1 Z value to the curr
#2503 =[#2503+1/8] ; add 1/8 units (.125) to the W

Z axis current position
(1.2188) incrementally
ent Z position
CS#3 Z value

; Subroutine parameter and local variable access.

G1 Z#A X#B F#F  ; move to the coordinates passe d as parameters

#[Q] =#F * .10 ; Assign local variable #Q to 1 0% of #F
#17 =#7*.10 ; Same statement as previous us ing number references.
#[C] = 0.05 ; Reassign #C. (Value passed as parameter is lost.)
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Advanced Macro Statements

NOTICE Branching and conditional execution are extremelygrful tools that, combined with
access to system variables, allow you to do maimgshthat would otherwise be
impossible. Nevertheless, using branching and ¢omai execution can introduce
undesirable and even unpredictable behavior intw poograms. Undesirable effects can
occur simply by graphing a program. The leashefé undesirable effects could be
entering an endless loop, failing to draw anythimrgwiping out all the information in your
tool library or WCS settings. It is your respdmiiy to make sure that undesirable things
do not happen in your programs. You must monherjbb processing and search modes in
your program, if necessary, and take appropriaieracUntil you are confident of the
actions of your program, you should step througing block at a time to confirm your
program logic.

GOTO - Branch Execution

To branch to another line within the same prograsubprogram, use the statement
GOTO <expression>

Where <expression> is any expression that evaltateyalid block number in the program. GOTO esusn
immediate branch to the specified destination.gRnm codes preceding a GOTO on the same line e/iéxecuted
normally. Any program codes following GOTO on same line will cause an error.

If fast branching is disabled (parameter 145 shentCNC11 searches forward in the program foriteerhatching
block number and resumes searching, if necessamytfie top of the program. For this reason whehlfeanching is
disabled, backward branches take longer than fahlwsanches and backward branch times depend dottie
program size. If the program is sufficiently largee of the GOTO statement could introduce tenmggrauses.

When fast branching is enabled (parameter 145tkel) CNC11 remembers the locations of block numaeisfinds
them during program execution. Backward brancheays take place immediately. The first forwardtch to a
block not yet encountered will take additional tiseCNC11 searches forward for the block numbeseler,
subsequent forward branches to that block numbletake place immediately. The trade-off for usfiagt branching
is that all line numbers at a given level of pregrar subprogram must be unique and programs wellnuigre memory
(approximately 16kilobytes of memory for every 16ck numbers in the program.)

IF THEN ELSE - Conditional Execution

Program symbols, G codes, M codes and GOTO comnmaagde executed conditionally using the IF statéme
The general form of the IF statement is:

IF <expression> THEN <execute if true> ELSE <exectfalse>

Where <expression> is any valid expression, <exeifutue> is one or more program codes to exe€ute
<expression> evaluates to “true” (non-zero) andesase if false> is one or more program codes tcueedf
<expression> evaluates to “false” (zero). All past the IF statement must appear on the same Tihe."ELSE
<execute if false>" part of the statement is opglaamd may be omitted. The “THEN" may be omittkedwever,
<expression> must be enclosed in brackets ([])e [Rstatement may follow other program codes erstime line.
Compound conditionals are possible but they cabaatested. The first THEN always pairs with thstfiF. ELSE
always pairs with the first <expression> that eatds to “false”. All program codes executed amceated as part of
the same block.
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Examples:

; Branch to N200 if machine position is okay, other wise go to N300
N100 IF #5041 LE 5.0 THEN GOTO 200 ELSE GOTO 300

; Force subprogram parameter #D to be within range.

IF [#D LE 0.005] #[D] = 0.005

; Compound conditionals

IF [#A LE 0.0] GOTO 100 ELSE IF [#A LE 2.5] GOTO 20 0 ELSE GOTO 300
IF [#A GE 0.0] IF [#D/#A GE 0.0] #[C] = SQRT[#D/#A]

INPUT — Prompt Operator for Input

The INPUT macro prompts the operator for numenmin The general form of the INPUT statement is:
INPUT “<prompt>" <variable>

Where <prompt> is the message prompt for the opegaid <variable> is the variable in which to stitre input.
CNC11 will display a dialog with the given prompidaspace for the operator response. The operatpemer any
numeric expression (see above) including variades response. The operator must pi&&SLE START or Alt-S
to dismiss the dialog. PressiBgcwill cancel the job.

CNC11 parses well ahead of the current executionawimize throughput and efficiency. For this masan INPUT
macro may prompt the operator for input immediaggn though the INPUT macro is located in the heidd near
the end of the job. (Use the “IF #6001” idiom &lal/ the prompt, if desired.) Parsing pauses vthiedialog is
displayed. Any statements parsed prior to the INPtAcro will have been queued and will continuexecute in the
background while the prompt is displayed. Job essemg will pause only if all queued statementshHaaen executed
before the operator supplies a response.

INPUT macros will not graph. If you must graph tbb, first set the input variable to a defaultueabnd use a
conditional to execute the INPUT only if the jobbising run normally.

Use search mode cautiously with INPUT macros. dwelsearch work properly, you may have to supphctiythe
same input during the search as you did durindetsteactual run.

Examples:

; Ask operator for pocket depth. Store result in # 101
; Note: this will not graph.
INPUT “Enter pocket depth” #101

; Allow job with INPUT statements to be graphed.

#101 = 0.5; Supply a default value for graphing

; Ask for operator input only if not graphing.

IF NOT #4201 THEN INPUT “Enter pocket depth” #101
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CHAPTER 11
G Codes

G Code Group Description

GO0 * 1A Rapid Positioning

G0O1 A Linear Interpolation

G02 A Circular or Helical Interpolation CW
G03 A Circular or Helical Interpolation CCW
G04 B Dwell

G10 B Parameter Setting

G20 * 1K Select Inch Units

G21 K Select Metric Units

G22 O] Work envelope on

G23 * 10 Work envelope off

G28 B Return to Reference Point

G29 B Return from Reference Point

G30 B Return to Secondary Reference Point
G32 A Constant Lead Thread Cutting

G40 * 1D Cutter Diameter Compensation Cancel
G41 D Cutter Diameter Compensation Left
G42 D Cutter Diameter Compensation Right
G50 B Coordinate System Setting, Max. Spindle Speed Setting
G52 B Offset Local Coordinate System

G53 B Rapid Position in Machine Coordinates
G54 L Select Work Coordinate System #1
G55 L Select Work Coordinate System #2
G56 L Select Work Coordinate System #3
G57 L Select Work Coordinate System #4
G58 L Select Work Coordinate System #5
G59 L Select Work Coordinate System #6
G65 J Call Macro

G70 B Finishing Cycle

G71 B Stock Removal in Turning

G72 B Stock Removal in Facing

G74 B End Face Peck Cutting

G75 B Outer/Inner Diameter Peck Cutting Cycle
G76 B Multi-Pass Threading Cycle

G80 * B Cancel Canned Cycle

G83 B Deep Hole Drilling

G84 B Tapping

G85 B Boring Cycle

G90 A Outer/Inner Diameter Cutting Cycle
G92 A One-Pass Threading Cycle

G94 A End Face Cutting Cycle

G96 H Constant Surface Speed

G97 *H Constant Surface Speed Cancel

G98 | Per Minute Feed

G99 >l Per Revolution Feed
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NOTES:
e All the default G Codes have been marked with ymebel " * "

e A given line of a program may contain more than Gneode.

o|f several G codes from one group are used inahmedine, only the G code specified last will remactive.

oG codes from group B are of "one shot" type (aabinky in the line in which they are specified). Ather G
codes are modal (active until another G code oS#éme group is specified).

GO0 - Rapid Positioning
GO moves to the specified position at the maximuohomrate.
The coordinates may be either absolute positiomscoemental

default-positioning mode.

Example:
GO0 X0.0 0.0

X+
[
distances. GO is modal and remains in effect amither
positioning mode (G1, G2, G3 etc.) is commande@.isGhe g

W

o

G00 Xx Zz

This command moves both X and Z to the absolutedooate 0.0 at maximum feedrate.

n CAUTION The feedrate override knob has no effect on GO smowéess rapid override is

turned ON

GO01 - Linear Interpolation

G1 moves to the specified position at the prograchfeedrate. The
coordinates may be either absolute positions semental distances.
The movement will be along a straight line. Ginisdal and remains
in effect until another positioning mode (GO, G3 €c.) is
commanded.

Example:
GO01 X2 Z4 F10
GO01 X6 Z3 F20
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G02 & GO03 - Circular Interpolation

ONOOAWNE

counterclockwise* circular motion. The X or Z pian specified in the
G2 or G3 command is the end position of the ard,raay be an absolutg
position (X, Z) or an incremental distance (U, V@2 and G3 are modal
and remain in effect until another positioning m¢@@, G1, etc.) is start /7 C
commanded. pont )
Circular motion can be programmed in two differemlys: specifying the ngm
final point and the radius of the arc, or specifyihe final point and the
parameters | and K (center point of the arc asemental values from

the start position).

G2 moves in a clockwise* circular motion, and G3ve®in a I’“
7+

O

*The terms clockwise and counterclockwise can meesghat confusing because they are relative dinestichich
change based on ones perspective. To help comatieptthe correct perspective, always program yaut and set
up your tools as though the machine were a hordethe with the tool post mounted in the rear tredhead
stock to your left.

Rules of thumb:

All Convex OD Arcs which move towards a more nega#l position should be programmed as CCW.
All Concave OD Arcs which move towards a more niggaf position should be programmed as CW.
All Convex OD Arcs which move towards a more pesitZ position should be programmed as CW.
All Concave OD Arcs which move towards a more pesiZ position should be programmed as CCW.
All Convex ID Arcs which move towards a more negatZ position should be programmed as CCW.
All Concave ID Arcs which move towards a more negaZ position should be programmed as CW.
All Convex ID Arcs which move towards a more pog&tiZ position should be programmed as CW.
All Concave ID Arcs which move towards a more gusiZ position should be programmed as CCW.

METHOD 1: USING FINAL POINT AND RADIUS

The commands G2 and G3 will have the following ctice:

G2XxZzRr
G3XxZzRr

wherex andz will be the X and Z coordinates of the final
point of the arc, andwill be the radius.

Example:
GO00 X2.0Z1.0 ;rapid to start findicates X+
;position X2, Z1 el
G02 X4.0 Z2.0 R1 ;arc to X4 Z2 with in in/min >

radius of 1
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(4.2

i

A
i

Z

NOTE: A lathe is not usually used to cut an arc largantfi0 degrees. With the use of special toolgha lean
cut a 180-degree arc. This is the maximum valla¢he can cut an arc. Make sure the radius chiotlemws the
cutting ability of the lathe.

METHOD 2: USING FINAL POINT AND PARAMETERS | & K

Another way to specify a circular operation is gsin G02 Xx 7z Ii Kk Ff
the parameters | and K instead of the radius Re Tk

parameters | and K are tireremental distances s oy Pl
from the start point to the center of the arc. along arc in in./min.
or in./rev.
I = X center (radius) - X start (radius)
K = Z center - Z start
e NOTE: X coordinates are diameter values, but | start
and R are always radius values. point
&end
Example: point
G00 X2.0 21.0 ;rapid to start
;pos. X2, Z0
G02 X4.0 Z2.0 K1 ;arcto X4 71
with radius 1 /
Center
point
of arc
GO04 - Dwell

G4 causes motion to stop for the specified timbe P parameter is used to specify the time in skctindelay.
G4 causes the block to decelerate to a full stop.

The minimum delay is 0.01 seconds and the maxinsud27.67 seconds. The dwell time is performed afte
motion and M functions on the line. If the P paed®en is not specified, X will be used insteadndither P nor X is
specified, the default dwell time of 0.01 secondkbe used.

Example:
GO X1 Z1 ; rapid to X1 Z1
G4 P2.51 ; pause for 2.51 seconds
GO0 X2 Z2 ; rapid to X2 Z2
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G10 - Parameter Setting

G10 allows you to set parameters for different progoperations.

Examples:
Gl10P527-1.1 : Sets tool #5 z offset to -1.1 in the Offset Library
G10P5 X-1.3 ; Sets tool #5 x offset to -1.3 in the Offset Library
G10P5R.25 ; Sets tool #5 nose radius to .25 int he Offset Library
G10P5Q3 ; Sets tool #5 nose vector to 3 inthe O ffset Library

G10 P1073 R.05 ; Sets machine parameter 73 to 0.05
G20 - Select Inch Units

G20 selects inch units, affecting the interpretatball subsequent dimensions and feedrates ijothéle. G20
does not change the native machine units as sbeddontrol Configuration Menu.

G21 - Select Metric Units

G21 selects metric units, affecting the interpretadf all subsequent dimensions and feedratdsaijab file. G21
does not change the native machine units, as gbeddontrol Configuration Menu.

G22/G23 — Work Envelope On/Off

G22 turns on programmable work envelope in macbiwedinates. When the machine tries to move into th
forbidden area an “axis work envelope exceededsagsis displayed letting you know which line & tfrogram
is at fault. The work envelope is set with thend & for the ‘+’ limit and | and J for the *-* linti G22 is modal
and remains on until turned off by G23 or the ehthe job. The limits entered in the Z, X and patameters are
stored in the WCS menu under <F3> Work Envel.(bepter 5).

G28 - Return to Reference Point
G28 moves to the first reference point, by wayrofraermediate point. The location of the refeepoint, in
machine coordinates, may be set in the Work CoatdiBystem Configuration menu. The intermediaiet i®
specified in the local coordinate system, and mawgttthe current location (resulting in a move aiyeto the
reference point). If an intermediate point is sjied, only those axes for which positions are et will be
moved. If no axes are specified, all axes wilhieved. The location of the intermediate pointtiaged for later
use with G29.

Examples:
G28 W0 ; move Z axis directly to reference point
; (X doesn't move)

G28 U.5WO0 ; move X +.5, then move BOTH axes to
; reference point

G28 X2 Z.1 ; move both axes to (2,0.1), then to
; reference point

G28 ; move all axes to the reference point
; (no intermediate point)

The G28 position is of great importance becauspadtifies the Tool Check position and the usual Ghange
position. The G28 position is the machine coor@iesition that the machine will move to when 4i®©OL
CHECK> button is pressed. Also, the G28 posit®the usual position at which tool changes occundwa job
run.
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G29 - Return from Reference Point
G29 moves all axes to the intermediate point storedpreceding G28 or G30 command. It may be tseeturn
to the workpiece. If a position is specified, thachine will move to that position (in local coardies) after
reaching the intermediate point. G29 may onlypeciied after G28 or G30, though there may bervieteing
moves.

Examples:
G29 ; move all axes back from reference point to
;intermediate point
G29 X1Z2 ; move all axes to intermediate point, th en move to X1 Z2

G30 - Return to Secondary Reference Point
G30 moves to a specified return reference pointyay of an intermediate point. The P parameter beaysed to
specify one of the 4 available Return ReferencatBoiThe intermediate point is specified in thealccoordinate
system, and may be at the current location (reguiti a move directly to the reference point)ardfintermediate
point is specified, only those axes for which gosi are specified will be moved. If no axes grectfied, all axes
will be moved. The location of the intermediaténpds stored for later use with G29.

The 4 available return reference points are defingde Work Coordinate System Configuration meffuou
issue G30 without a P parameter, it functions éxdike G28, except that by default it uses theosetcreference
return point.

The following table shows how to issue G-codestiliza the 4 available Return Reference Points:

Return Reference Point G-Code Equivalent Alternate G-Code
Return #1 G28 G30P1
Return #2 G30 G30 P2
Return #3 G30 P3
Return #4 G30 P4
Examples:
G30 20 ; move Z axis directly to second reference point
G30P1 ; move all axes to first reference point

e NOTE: G30 P1 is equivalent to G28.

. Constant Lead Thread Cutti
G32 - Constant Lead Thread Cutting onstant -ead Thread ~uting
G32 sets the constant lead thread cutting modein@this
mode, both axes are locked to the spindle encamertc Once z

the encoder outputs a 1 turn signal, thread cuisistarted at a
fixed point so that the tool path remains uncharfgedepeated
thread cutting. Thread cutting follows the sana path in
rough cutting through finish cutting.

end point

1

start point
e NOTE: When G32 is used, X and Z indicate the eimdpad
the cut and F indicates the lead.
I -
Example:
GO0 X1.570.0  ;Step 1 - rapid move G32 Xx Zz Ff

G32 X1.5Z-2.0 F0.125 ; Step 2 - straight
; thread cut of 2 inches, lead of .125
; or 8 threads per inch
GO0 X1.7 ; Step 3 - Clear X-axis
G00 z0.0 ; Step 4 - Retract Z-axis
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G40, G41, G42 —Cutter Diameter Compensation
G41 and G42 in conjunction with the selected tdot@de) apply cutter compensation to the
programmed tool path. Cutter compensation is requvhenever an angle or radius is being cut. G41
offsets the tool selected with the T code the arhoftiits nose radius, to the left of the workpiece,
relative to the direction of travel. G42 offsdis tool selected with the T code the amount afioise
radius, to the right of the workpiece, relativahe direction of travel. G40 cancels G41 and G42.
Always program cutter compensation as though theahime were a horizontal lathe with the tool post
mounted in the rear and the head stock to your left

Rules of Thumb

1. All OD moves which move towards a more negative Z should use cutter comp right.
2. All OD moves which move towards a more positive Z should use cutter comp |eft.

3. All ID moves which move towards a more negative Z should use cutter comp |eft.

4. All 1D moves which move towards a more positive Z should use cutter comp right.

Example:
G41T03 ; Tells the machine to compensate left the amount of the
; hose radius that corresponds to TO3 in the Off set
; Library.
X+ X+
I LEFT COMPENSATION I RIGHT COMPENSATION
Z+ Z+
Compensated
ool Path Somparssisd
\LEF; o v/ Cutting RIGHT\L ,,,,,, V( ,,,,,,,,,,,,,,, Cutting
. Direction ~ ) Direction
A - .
f [
| 1/
| (
e l\ - \
Programmed Programmed
Path Path

Imaginary Tool Nose

Tool nose compensation is hecessary to preventruding (not cutting enough material) on diagolireds and
arcs. Tool nose compensation does not affect tvaiak and vertical lines because in those caseadiual tool
nose is at the same depth as the imaginary toel Mgben tool nose compensation is not used, liieisrhaginary
tool nose that moves to the programmed positionnandhe cutter. Cutter compensation adjustsHerdifference
in position by moving the actual tool nose to thegpammed position.

N+

L.

Path without ¢compensation
{Imagmary tool nose is on the part, but
the actual tool nose 1s off the part)

Z+

AN

Imagmary tool nose position
(Nose vector = 3)

Path with compensation /

{Actual tool nose is on the part)

777777

Example with tool located on back side of material.
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Path with compensation
(Actual tool nose is on the part)

Imaginary tool nose position R _ \\ .

(Nose vector = 3)
N .
-+ % ///

s <l

Path without compensation
(Imaginary tool nose is on the part, but
the actual tool nose is off the part)

~0

Example with tool located on front side of material

The direction of the imaginary tool nose is relai®the nose vector or direction of the tool durindgting (see
Chapter 4). The following drawings show the pdssiimaginary tool nose directions. Imaginary Thiolse
directions (tool located in back of material):

Tmaginary Tool Nose # 1 Imaginary Tool Nose # 2 Imaginary Tool Nose # 3 Imaginary Tool Nose # 4

Imaginary Tool Nose # 5 Imaginary Tool Nose # 6 Imaginary Tool Nose # 7 Imaginary Tool Nose # 8

O (O @

Imaginary Tool Nose
#0o0r9

O Z
The tool nose compensation function (G41 or G42ukhbe in effect before the tool reaches the gitstart
point.
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IMAGINARY TOOL NOSE #3

N2

TOOL MNOSE HAS BEEM COMPENSATED
WHEN CUTTING ANGLE

O

PROGRAMMED TOOL PATH
——————————————————— COMPENSATED TOOL PATH

G50 -Coordinate System Setting OR Maximum Spindle&ed for CSS mode

G50 has two functions depending on the suppliedmaters:

e With axis parameters, G50 sets the current alesplgition to the coordinates specified OR
e With the S parameter, G50 sets the maximum spspuied when using constant surface speed (seend96 a
G97).

Examples:
GO0 X5 Z-2 ; moves to the specified location
G50 X1 Z0 ; sets the current position to the abso lute position
; specified.
G50 S2500 ; limit spindle to 2500 rpm in G96 mode, no matter how

; close X gets to 0.

G52 - Offset Local Coordinate System
G52 shifts the local coordinate system origin tspecified distance. Multiple G52 codes are notwative;
subsequent shifts replace earlier ones. The Gl therefore be canceled by specifying a sifitero. If
you are using multiple coordinate systems, the &b amount will affect all coordinate systems.

Example:
GO X0 z0 ; move to origin
M98 P9100 ; call subprogram

G52 74 ; shift coordinate system 4 inches in Z

GO X0 z0 ; move to new origin

M98 P9100 ; call subprogram again with new coordina tes
G52 20 ; restore unshifted coordinate system

G53 - Rapid Positioning in Machine Coordinates
G53 is a one-shot code that performs a rapid ts@vesing machine coordinates. It does not affecturrent
movement mode (G00-GO03) or coordinate system (G59)-G

Example:
G53 X15Z0 ; move to 15,0 in machine coordinates
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G54 - G59 - Select Work Coordinate System

G54 through G59 select among the six regular wodkdinate systems. After issuing the code, sule@qu
absolute positions will be interpreted in the negrdinate system.

Example:
G54 GO0 X0 Z0 ; select first WCS, move to origin
G02 X1 Z-5R.5 ; cut something...
G55 X1 71 ; select second WCS, move to 1,1

Using Extended Work Coordinate Systeffkere are actually total of 18 workpiece origifi$ie extra workpiece
origins arenot accessible on the Work Coordinate Configuratiomuméhey can be set using Part Zero Menu. In a
G-code program, the 12 additional workpiece origivag be selected by issuing “G54 P1” through “G%2"P

Regular WCS Extended Work Coordinate Systems
WCS G-Code WCS G-Code WCS G-Code
WCS #1 G54 WCS #7 G54 P1 WCS #13 G54 P7
WCS #2 G55 WCS #8 G54 P2 WCS #14 | G54 P8
WCS #3 G56 WCS #9 G54 P3 WCS #15 G54 P9
WCS #4 G57 WCS #10 G54 P4 WCS #16 G54 P10
WCS #5 G58 WCS #11 G54 P5 WCS #17 G54 P11
WCS #6 G59 WCS #12 G54 P6 WCS #18 G54 P12

G65 - Call Macro

G65 calls a macro with user-specified values. Anméca subprogram that executes a certain oparégig. linear
cut, threading, etc.) with values assigned to \weig@arameters within the operation.

Calling methods:
G65 Pxxxx Lrrrr Arguments
or
G65 "program.cnc” L rrrr Argunents

wherexxxx is the macro number (referring to fileo@x.cnc, 0000-9999 allowed, leading zeros required in
filename, capital O, lower-case .cna)r is the repeat value, "program.cnc" is the nanth@imacro file, and
Arguments is a list of variable identifiers and values. Angents to macro calls are specified by using let#ter,
excluding G, L, N, O, and P.

Macros are written just like normal programs. Hoargwynacro programs may access their argumentsiig 4,
#B, etc., or by using numbers: #1 for A, #2 foreB;. (exceptions: #4-6 for I-K, #7-11 for D-H). guments |, J,
and K can be used more than once in a macro a#tl thae first set of values stored as #4-6, th@sdas #7-9,
etc., to a maximum of 10 sets.

Macros 9100 - 9999 may be embedded into a mainrgmgusing O94x to designate the beginning of the macro
and M99 to end it. The CNC software will read thacro and generate a file O8Jcnc, but will not execute the
macro. It will be executed when G65 is issued.

Example 1:
Main program:

G65 "TEST.cnc" A5 B3
Macro TEST.cnc:

GO1 X#B Z-#A
This call will produce:

G01 X3 Z-5
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Example 2:
Main program:
G65 "TEST2.cnc" 13 J-5 K0.1 12 J-2 10 JO

Macro TEST?2.cnc:
GO1 X#4 Z#5 F#6
GO1 X#7 Z#8
GO1 X#10 Z#11

This call will produce:
G01 X3 Z-5F0.1
GO01 X2 zZ-2
GO01 X0 z0

G70, G71, G72 - Stock Removal Cycles: General
Cleanout cycles remove material from a work piéeaying a desired contour. The cycle works with phofile
you specify to generate the cleanout moves neges3&e G71 or G72 cleanout cycles can be usednergte
rough contours. After either the G71 or G72 contdeanout cycles are used, a G70 finish cyclebsaunsed to
produce a more smooth and accurate surface.

Position requirements before start of cycle:

e Outer Diameter Cleanout - the tool's X-axis starfposition must be larger than any point on trexiied
profile.

e Inner Diameter Cleanout - the tool's X-axis staytposition must be smaller than any point on gexified
profile.

e The X's start position must take into accountrisfi allowance

Simulated jobs that violate position errors argldiged during backplot, but do not terminate. JXblas violate
position errors are displayed in the operator'ssangs window and are terminated.

If the profile's geometry begins with an arc, adapust precede the arc. The rapid actually do¢sake place.
The GO's position is only used to define the stgrgioint of the arc.

If the profile's first segment is a rapid, the rbdipish pass's first move will be a rapid.

Cycle Operation:

The cleanout cycle begins at the X-axis positioorgo the start of the cycle. A rapid will be fimed in the Z-
axis to the starting Z-axis point of the profileifit already there. Once the cycle is finished ttol is returned to
the start of the profile.

If U (W) and R-values are not specified in the Gledor the cycle, the values already stored inrpatars 43, 44
will be used respectively.

The start block value P must be less than the &wk value Q. The N end block cannot contain fetedvadthout a
move. The profile's start block must directly feléhe clean out cycle G-codes. Several G-codedvanddes are
not allowed in the profile.

These M codes are not allowed in the profile:
M2, M7, M8, M9, M10, M11, M26, M30, M50, M51, M91, M92, M102, M105, M106.
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These G codes are not allowed in the profile:
G7, G20-21, G28, G29, G30, G32, G50, G52, G53, G54- 59, G70, G71, G72, G73,
G75, G76, G90, G92, G93, G94.

If cutter compensation is to be used; the G41 & @dst be turned on prior to the G71/G72 cycle.
Finish allowance (U), depth of cut, and escape antsoare always treated as radius values.

G71 - Stock Removal in Turning
The G71 cycle removes stock in turning (see fidquglew). In the cycle, the tool starts at positioand cuts into
the material with a linear move. In another linemve, the tool cuts through position 2. The theh pulls back
to position 3 and rapids back to position 1. Thiling cycle is repeated until the desired conteachieved. The
cycle can perform both inner and outer diametarabets.

Tool Position 3

u Tool Position 2 Rj/pld ) Tool Position 1
|

P g
‘ &—— U: Depth of Cut

R: Escape
Amount

le——— Material

Modal values, such as feedrates, in the profilaatdake effect in the G71 cycle. Cutter compdaoratan be used
by the G71 cycle.

The G71 has two forms:

Parameter Setting:
G71U_R_
U = depth of cut (radius amount); Parameter 43
R = escape amount (radius amount); Parameter 44
Cleanout with U and W:
P = starting block number for profile
Q = ending block number for profile
U = finish allowance on X axis; see G70
W = finish allowance on Z axis; see G70
F = cutting feedrate (previous value if unsgedif
S = spindle or surface speed (previous valuaspecified)
T = tool number and/or offset (previous valuantpecified)

Example 1 -G71 Outer Diameter Cleanout:

G0 X4.520.4 ; Positioning tool before clean out cy cle
G71U.1R.2

G71 P1 Q8 U0.01 W0.005

N1 GO X4 ; Start block - start of profile definiti on
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N2 G1 Z0 F.01

N3 G1 X4 Z-1

N4 G1 X3 Z-3

N5 G1 X3 Z-4

N6 G3 X4 Z-4.5 10 K-.5

N7 G1 Z-5 ; End block -

; Second move of profile is Z move

end of profile definition

The resulting contour is shown below:

AX+

Z+

TOOL STARTING
POSITION
(4.5,.4)

RESULTING
CONTOUR

(4.0)
R=.5 (3)
Example 2 - G71 Inner Diameter Cleanout:
GO0 X1z0.4 ; Positioning tool before clean out cyc le
G71U.1R.2
G71 P1 Q8 U0.01 W0.005
N1 GO X4 ; Start block - start of profile defin ition
N2 G1 Z0 F.01 ; Second move of profile if Z move
N3 G1 X4 z-1
N4 G1 X3 Z-3
N5 G1 X3 Z-4
N6 G1 x4 Z-5 ; End block - end of profile definitio n

The resulting contour is shown below.

X+

RESULTING
CONTOUR

TOOL STARTING
POSITION
(1,.4)

)
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G72 - Stock Removal in Facing
The G72 cycle removes stock in facing (see fig@wlew). In the cycle, the tool starts at positionThe tool cuts
downward, in the negative X direction, using adinmove. The tool is then pulled back in the pasiZ direction
and rapids back in the positive X direction. Tbelthen moves to position 2 and proceeds to ceneard with a
linear move. The cycle is repeated until the @esaontour is achieved. The cycle can perform batkr and
inner diameter cleanouts.

+X AXIS
Tool Positon 2 2 Tool Position 1

+7Z AXIS

ﬁE R: Escape
— Amount

W: Depth of
Cut

<——— Material

An escape move that would cause the tool to craghebackside during a G72 cycle will not takecplalnstead,
the tool will rapid back with no escape amount. lsllochalues, such as feedrates, in the profile ddalat effect
during the G72 cycle. Cutter compensation candeel u

The G72 has two forms:
Parameter Setting:
G72W_R_
W = depth of cut; parameter 43
R = escape amount; parameter 44

Clean out with U and W:
G72P_Q U W F S T_
P = starting block number for profile
Q = ending block number for profile
U = finishing allowance on X axis (radius)
W = finishing allowance on Z axis (radius)
F = cutting feederate (previous value if unsiied)
S = spindle or surface speed (previous valuaspecified)
T = tool number and/or offset (previous valuankpecified)

Examples 1 -G72 Outer Diameter Cleanout:

G0 X4.520.4 ; Positioning tool before clean out cy cle
G72U.1R.2

G72 P1 Q8 U0.01 W0.005

N1 GO X4 ; Start block - start of profile definiti on
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N1 G170 F.01 ; Second move in profile is Z move

N2 G1 X4 Z-1

N3 G1 X3 Z-3

N4 G1 X3 Z-4

N5 G3 X4 Z-4.5i0 k-.5

N6 G1 Z-5 ; End block - end of profile definition

The resulting contour is shown below:

AX
Z+
e TOOL STARTING
POSITION
RESULTING
CONTQUR o)
(4,0)
R=.5 03
Example 2 - G72 Inner Diameter Cleanout:
GO0 X1z04 ; Positioning tool before cleanout cycl e
G72U.1R.2
G72 P1 Q8 U0.01 W0.005
N1 GO X4 ; Start block - start of profile defini tion
N2 G1 Z0 F.01 ; Second move in profile is Z move
N3 G1 X4 zZ-1
N4 G1 X3 Z-3
N5 G1 X3 Z-4
N6 G1 x4 Z-5 ; End block - end of profile definiti on

The resulting contour is shown below:

X+

TOOL STARTING
POSITION
(1,.4)
RESULTING Q

CONTOUR O
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G70 - Finishing Cycle
The G70 finishing cycle is used in conjunction watks 71 or G72 roughing cycle. The G70 cycle reraowuaterial
purposely left by the roughing cycle. A differéeeédrate and tool can be used to follow the exawctaur of the
workpiece during the finishing cycle. Cutter comgation can be used with the finish pass. The type o
compensation used should match the cleanout cyidhesG41/G42 must appear before the G70 cycldlsdca

The start and end block of the finish cycle domextd to match the G71/G72 profile. If the user pislock with in
the start and end block, the finish pass will qrdgs the tool over the picked block's surface.

Multiple finish pass cycles can be performed otearmed out contour. For each cycle, multiple pasaade
made. All modal values specified in the profilelvwdlke effect when the tool passes over the modati®esponding
position. If more than one pass is made, the mealaks are reset for each pass to their previougsdefore G70
was installed. G70 finish pass P and Q block vataesonly reference the previously executed clegpiaiile.

The G70 cycle has two forms:
Finishing with no offset:
G70P_Q_
P = starting block number for profile
Q = ending block number for profile

Finishing with U and W offsets:
G70P_Q U W_
P = starting block number for profile
Q = ending block number for profile
U = finish allowance on X axis
W = finish allowance on Z axis

The cycle uses one or more passes along the profienumber of passes is determined by the grefter

G71/G72 allowance W OR G71/G72 allowance U
G70 allowance W G70 allowance U

Examples of obtaining the desired number of finiplasses
Roughing cycle specification:
G71 U allowance = 0.02
G71 W allowance = 0.02
For 1 finish pass:
G70 U allowance = 0.02 or G70 allowance = 0.0
G70 W allowance = 0.02 G70 allowance = 0.0
For 2 finishing passes:
G70 U allowance = 0.02
G70 W allowance = 0.01
For n finishing passes (each pass removes n arbumterial)
G70 U allowance = G71 allowance U/n
G70 W allowance = G71 allowance W/n

Example: G71 Outer Diameter cutout with one finigiass:

GO X1 z6 ; positioning of the tool before cleanou t cycle
G71U.1R.2

G71 P1 Q6 U0.010 W0.005

N1 GO X4 ; start block - start of profile definiti on
N2 G1 Z-1 F.01 ; Second move in profile is Z move

N3 G1 X4 Z-2

N4 G1 X3 Z-4
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N5 G1 X3 Z-5

N6 G3 X4 Z-5.510 K-.5
N7 G1 Z-6 ; end block - end of profile definition

G70 P1 Q6 U0.005 W0.005; finish pass

The resulting contour is shown below.

+X AXIS
+7Z AXIS
— G71: W Tool's Starting And Ending
H  G70: W Position (X=1,Z=6)
Rapid Move —>
G71:U
Contour After Roughing
Parameter 48
\L Cycle Di : v
immension —>
I I \ \ I
(Y |
G70:U Contour After Finishing
Material Cycle
5/18/11 11-17
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G74 - End Face Peck Cutting Cycle

G74 sets the end face peck cutting cycle (chipkimga If X remains constant at 0 and Z is the amlgving axis,
then the peck cutting operation will be similathe peck drilling operation on a mill. If X movagpooves will be
cut with the Z-axis breaking the chips

A X+
END FACE PECK CUTTING
2+
e
_|_’ P
End Point @———————
"""""""""" | O
| A 4 Start Pomnt
_|_L e End View
: retract
| | | H
Q Q
I  G74XxZzPpQqRrFf |
The basic format of the end face peck cutting cichs follows:
G74 Rrl
G74 Xx Zz Pp Qq Rr Ff
Where:
ri: escape/retract amount. This is a modal vataeitas not changed until another value is

entered. This value can also be specified iampater 44 (see Chapter 14).

X value of the end point.

Z value (total depth) of the end point.

X-axis relief amount (radial). This value candpecified in parameter 45 (see Chapter 14).
depth of cut. This value can be specified irapeeter 43 (see Chapter 14).

X-axis relief amount. This value can be spedfin parameter 46 (see Chapter 14).
feedrate.

T OaT N X

e NOTE: In incremental mode X and Z are replacetdtand W, respectively. Also, even though R is used
specify both 'r1'and 'r ', their functions apedfied by the presence of X or U. When X or Wpecified, 'r ' is
used.
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Example 2 (X>0):

GO0 X1 Z0 ; rapid move

G74 X1.5 Z-1.5 P0.05 Q0.1 R0.03 F.1

; peck cut groove to X1.5to a Z depth of 1.5 at an increment
; of 0.1, moving in X at 0.05 increments with relie f amount of

; 0.03 at the cutting bottom at a feedrate of 0.1.

Example 1 (at X0):
GO0 X0 z0 ; rapid move
G74 R0.05 ; peck drilling escape/retract amount o f0.05
;(this is a modal value and is not changed
; until another value is entered)
G74 7Z-1.5 Q0.2 F0.1 ; peck drill hole at XOtoa Z depth of 1.5 at
;an increment of 0.2, at a feedrate 0.1.

A X+
END FACE PECK CUTTING AT X0

Z+

-

L

End Point

| « « OO

Start Pomt

el
. retract '

: ‘ ! :
Q Q Q
G74 Xx Zz Pp Qq Rr Ff
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G75 - Outside/Inside Diameter Peck Cutting Cycle

G75 selects the outer/inner diameter peck cuttyogec The basic format of the outside/inside dianeeck
cutting cycle is as follows:

G75 Rrl
G75 Xx Zz Pp Qq Rr FflLl
Where:
ril: retract amount. This is a modal value and itdt changed until
another value is entered. This value can alsspbeified in
Parameter 44.
X: X value (total depth) of the end point.
Z Z value of the end point.
p: Z-axis step amount. This value can also beispddn parameter 45.
q: depth of cut. This value can also be specifiggarameter 43.
r: Z-axis relief amount. This value can also bec#ged in parameter 46.
f: feedrate.
I

Dwell at end X position

Example with Z step and Z relief amounts:

GO0 X3 Z-3 ; rapid move

G75R0.05 ; retract amount of 0.05 (this value is m odal and
; is not changed until another value is entered)

G75 X0.5 Z-5 P0.2 Q0.1 R0O.05 F.01L2
; peck cut inner diameter of 0.5 to a length of 2
; inches at an increment of 0.2, moving in x at
; 0.1 increments, relief amount of 0.05 at the
; bottom of cut at a feedrate of 0.01.
; dwell at inner diameter before pull out

X+
OUTER /INNER DIAMETER PECK CUTTING

Z+

Start
Point
' E .— S

V4 Lﬁiil@tra@% 8

POiIlt. ! ; _________________ } Q

G75 Xx Zz Pp Qq Rr Ff
T-Series Operator’'s Manual 5/18/11 11-20




Example of Peck Cutting with no Z movement:

GO0 X3 Z-3 : rapid move

G75 R0.05 ; retract amount of 0.05 (this is a mod al value
; and is not changed until another value is
; entered)

G75 X0.5 Q0.1 F0.01 ; cut inner diameter of 1 at an increment of

: 0.1, feedrate of 0.01.

A X+
OUTER /INNER DIAMETER PECK CUTTING

(no Z movement)

Z+ )
5
| Start [
Pomt\ ~
. Hl“"'j'r'ét'r'éﬂ(z
ffl},ret,r,a@t Q
_________________ fe
;.—
End /
Point

|

G75Rr
G75 Xx Pp Ff
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G76 - Multi-Pass Threading Cycle

G76 sets the multi-pass threading cycle commanthisncycle, threading is performed in incrementa specified
depth.

Multi Pass Threading Cycle
G76 P mmrraa Qgmin Rrmax

G76 Xx Zz Rr Qq Ff

Threading Tool

sqit = square root
The basic format for this cycle is as follows:

G76 Pmmrraa Qgmin Rgmax
G76 Xx Zz Rr Pp Qq Ff

Where,
P: mm:  finish count. Can be specified by par@amg0 (see Chapter 14).
rr: chamfering amount. Can be specified by petar 49 (see Chapter 14).
aa: thread compound angle. Can be specifigthtameter 51 (see Chapter 14).
Q: gmin: minimum cutting depth. Can be specifigcharameter 52 (see Chapter 14).
R: gmax: finish allowance. Can be specified bsap#eter 53 (see Chapter 14).
R: r taper radius amount. If 0, straight mubisp threading will be performed.
P: p thread height
Q: q cutting depth in first cut
F: f thread lead (same as in G32)
Example:
GO00 X4 73 ; rapid move
G76 P011055 Q0.05 R0.001 ; setting parameters
G76 X2 Z0 RO P0.5 Q0.1 FO.1 ; multi-pass threading of

; 3iinches in length,
; thread height of 0.5 and
: minor diameter of 2 inches,
; lead of 0.1 and first cut
; depth of 0.1.
e NOTE: The first G76 line, without X and/or Z istamal. Without them, the values previously stoirethe

parameters will be used.
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G80 — Canned Cycle Cancel

G80 is used to cancel a canned cycle once thetopefras been performed.

G83 — Deep Hole Dirilling

G83 is a deep hole drilling cycle. It periodicalbtracts the tool to the surface to clear accuradlahips, then
returns to resume drilling where it left off. Tretract and return are performed at a rapid ragéeaBse there may
be chips in the bottom of the hole, the tool doatsreturn all the way to the bottom at the rapig ré slows down
to federate a short distance above the bottom.déaance distance is selected by setting para®@teith G10
(see example below).

Example:
G10 P83 R.05 : set clearance to .05”
G83X0R.1Z-2Q.5 ; drill 2" deep hole in 0.5” s teps

X Deep Hole Drilling

2+

R | < rapid
| i ii i: :E = feed
I
B ik
4 @ || d=rapiddown
| P clearance set with
' G10
Q Q Qo R
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G84 — Tap/Counter Tap

G84 performs both right-hand (Tap) and left-handu@er Tap) cycles. The tap direction, spindle dpspindle
direction, feedrate and/or thread pitch shoulddidoefore the G84 is invoked. The tapping direcisoset by
calling M29 with or without a P1 parameter (see Nt2€hapter 12). G84 defaults to right-hand Tagey M29
P1 is not specified beforehand. The spindle shbaldtarted beforehand using M3 (Spindle CW) ferthp
cycle, or using M4 (Spindle CCW) for the CountepTcle.

For a floating tap head, the combination of the ahdeledrate and spindle speed implicitly determihes
approximate thread lead or pitch. However, if Rifjapping is enabled, a Q may be used to explisétythe
thread lead or pitch. However, because Q ismmdal in the case of Rigid Tapping, you must dye@ion every
line at which Rigid Tapping is to occur.

The Tap/Counter Tap cycle might to cut a shortagise beyond the programmed Z height as the spoodhes to a
stop before reversing. When tapping blind holessure to specify a Z height slightly above the drotof the hole
to prevent the tool from reaching bottom beforegpimdle stops. The exact distance you must alldirdepend

on your machine and the diameter and pitch ofdppihg tool.

WARNING FEED HOLD is temporarily disabled during the tagpaycle, but it will be re-
enabled at the end of the cycle.

NOTICE Pressing CYCLE CANCEL while the tap is in the hoié very probably break the tap or
strip the threads in the tap hole. However, dd gas an emergency.

G85 — Boring Cycle
G85 is used to bore a hole so that a smooth fimiay be acquired. The tool will feed into depthhet $pecified
federate and retract back out at the same federate.

G90 - Outside/Inside Diameter Cutting Cycle
G90 sets the outer/inner diameter cutting cyclernamd. These diameters can be specified along Istratigs or
diagonal/taper cuts.

Straight Cutting
e A8 start
P
L 3T 1
T e —
—Dwell () L

The general form of the Straight Cutting Cyclesdallows:

GOX_ Z P_L_
In incremental programming form, the X and Z carsblestituted with U and W. Note that X (or Upnféected
by the radius/diameter programming mode (see paearfib in Chapter 14). The optional parameterdeisips
the length of the return feed move (segment Justilation above). This cycle behaves differedépending on
whether a non-zero P is specified or not. If P damsexist or is 0, then segments 1 and 4 willdpd moves,
segments 2 and 3 will be feedrate moves, and sedmeitl be omitted. If P does exist and is nomezehen
segment 4 will be a rapid move and all the othgnmsnts will be feedrate moves. The optional patanie
specifies a dwell time between segments 2 and 3.
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Example:

GO0 X2.5z-1.0 ; rapid to start point
G90 X1.5Z-4.0 FO.5L1.5 ; G90 cycle with 1.5 sec dwell at X1.5 Z-4.0
Taper Cutting
X+
MY N 4T
‘I_‘ 3
(X.2)4 2
Dwell (L) = -
]

e

The general form of the Taper Cutting Cycle isa®ws:

GOX Z R _P_L_
This is actually the same as the Straight Cuttir@dec(mentioned above) but with the addition of fhparameter.
Parameters P and L are optional. Taper is detedrby offsetting the point between segments 1 ama the X
coordinate by the incremental amount specifiedeyR parameter. Note that R is unaffected by the
radius/diameter programming mode, but X is (searpater 55 in Chapter 14). All the other paramedtake the
same meaning as those of the Straight Cutting ¢yatstioned above).

Example:
GO0 X2.52-1.0 ; rapid to start point
G90 X1.5 Z-4.0 R-0.25 FO.5 ; Tapered G90 cycle

The following table shows the relationship betw#entool paths and the signs of U, W, and R duncgemental
programming when performing taper cutting.

Start Point

Start Point

R
U2 -
Start Point
| | absolute value
3. .U, -W, +R 4. +U, -W, -R L & ot gt e
at |R| <= [U/2] at |R| <= [U/2]

2 & 3 are cutting moves
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G92 - Thread Cutting Cycle

G92 sets the thread cutting cycle command. Thikasan be specified for straight thread cuttingaper thread
cutting. In incremental programming, the signs airdl W will depend on the direction of the toollpathen
approaching the workpiece. That is, if the cuttevas in the negative X direction, then the valudl afill be
negative.

A >e Start Point

....................... rapid
threading

(feedrate)

L

Approximately / <

rr
45 degrees, if non-zero

G92 is similar to G32 in that X and Z indicate #rapoint of the cut and F indicates the thread teatX & Z are
slaved to the spindle. The chamfering amount, hickvis selected by parameter 49 (see Chapteisld)nultiplier
of the thread lead. That is, the chamfer distaseetimes the thread lead.

Straight Thread Cutting X+ Straight Thread Cutting
In this cycle, the cutter moves to the diameter

indicated by X and threads in a straight line to G92 Xx ZzFf

the depth or length indicated by Z. In the

example below, the cutter first rapids to the ste Z+

point located at X2.5Z-1, then rapids down to

X2 at the same Z, and then cuts with the 4

specified lead to Z-3. At Z-3, the cutter pulls ot A
of the part the amount of the chamfering ‘l_l 3
distance, then rapids back up to X2.5 and retul

to the start point. ] e 2

Example:
G00 X25Z-1.0 ;Stepl
G92 X2.0 Z-3.0 F.1; Steps 2,3 Al_t
;&4

U

1, 3, and 4 are rapid moves. 2 is cutting move

_ X+ Taper Thread Cutting
Taper Thread Cutting _ G92 Xx Zz Rr Ff
In this cycle, the cutter threads diagonally to th
diameter and depth indicated by X and Z,
respectively. The value of R will dictate the =F
value of the starting diameters. A negative R w 4
make the ending diameter equal to X and the K >\
starting diameter equal to X minus twice the ﬁ_, 3 ‘ 1
absolute value of R. A positive R will make the T
ending diameter equal to X and the starting / ¥
diameter equal to X plus twice the value of R. T 2
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In the example below, the cutter first rapids te start point located at X3.5 Z-1, then rapids deasvK2.5, the
inner diameter, at the same Z, and then cuts wétspecified lead to Z-3. At Z-3 the value of theeo diameter is
2.5 and the cutter pulls out of the part the amadithe chamfering distance, then rapids back uy2® and
returns to the start point.

Example:
GO00 X3.52-1.0
G92 X2.57-3.0R-0.25F.1

Multiple thread leads
This is done by using the formula:
2 — nth thread lead start point = previous thread tart point + ((1/TPI) / # of leads)

Example:

We want to produce a triple lead thread with agtread of 10 threads per inch (TPI). The stairitdor the first
thread lead is 0.1000 from the face of the matée#aig threaded.

Thread lead # 1 start point = 0.1000.

Thread lead # 2 start point = 0.1000 + ((1/10/3).1333.

Thread lead # 3 start point = 0.1333 + ((1/10¥3).1666.
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G94 - End Face Turning

G94 sets the end face turning cycle command. Mg can be specified for straight face turningamrer face
turning. In incremental programming, the signs airdl W will depend on the direction of the tooltpaten
approaching the work piece. That is, if the cutteres in the negative X direction, then the valu¥d will be
negative. The L parameter can be set to allovpéneto rotate at least one full revolution, at ¢émel X position,
before the tool is moved back to the starting Ztpms

Straight Face Turning X+ Straight Face Turning
In this cycle, the cutter moves to the depth intdiddby G94 Xx Zz Ff

Z and then cuts to the diameter indicated by Xhén
example below, the cutter first rapids to the gpaint
located at X2Z-1, then rapids to Z-1.25 at the sXime
and then cuts at the specified feedrate to X1. AttKe
cutter dwells for .5 secs, then moves back to Zihe —|_‘
same feedrate and rapids back up to the start.point

Example:
GO00 X2.0 z-1.0

G94 X1.0 Z-1.25F0.1 L.5
1 and 4 are rapid moves. 2 and 3 are cutting moves.

Taper Face Turning X+ Taper Face Turning
In this cycle, the cutter cuts diagonally to thandeter G94 Xx Zz Rr Ff
and depth indicated by X and Z, respectively. Thieie
of R will dictate the approach of the cutter to the
specified Z coordinate, that is, the value of R wil
determine how much the cutter will stop short (posi 1
R) or pass (negative R) Z before cutting diagonadiywn
to the specified diameter.

7+

the cutter first rapids to the start point locaaeX2Z-1,
then rapids to Z-1.5 at the same X, and then cuts
diagonally down to X1 at the specified feedrate XAt
the value of Z is -1.25, then the cutter moves back-1 _ _
at the same feedrate and rapids back up to thepsiat. 1 a@nd 4 are rapid moves. 2 and 3 are cutting move

5
In the example below the value of R is negativasth

<—R*>

Example:
GO00 X2.0 z-1.0
G94 X1.0 Z-1.25 R-0.25 F0.1
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The following table shows the relationship betwdentool paths and the signs of U, W, and R duiricgemental
programming when performing taper face turning.

X+ - Start Point R e .
I—} 7+ U/2 2 4
U2
3
< J
R - Start Point
W
1. -U, -W, -R 2. U, -W, +R
R
< I |
= Start Point < !
3
U2 U2
S| e" Start Point | | absolute value
: R <= less than or equal
3 U W, +R 4. +U, -W, +R 1 & 4 are rapid moves
. T 9 % [} !
at |R| <= |W| at |R| <= |W| 2 & 3 are cutting moves

G96 & G97 - Constant Surface Speed Control & Cancel

G96 sets the mode for constant surface speed tonfeet/min (sfm) or meters/min. S values arauassd as
surface speed. When CSS is active, the spindle@ggeages as the X position changes, to maintaimstant
linear velocity at the tool tip. No matter how atax gets to X0, the spindle speed will not excdedspeed set
with G50 or the machine's maximum spindle speed;ivéver is less. G97 cancels the constant surfaeeds
control.

G96 S800 ; sets constant surface speed to 800 feet /min
GO01 X1 Z-3F0.1
G97 S1200 ; cancels constant surface speed and set S

; spindle speed to 1200 rpm

G98 - Feed per minute

(98 sets the cutting feedrate mode in units/mirititere are no associated parameters.

G99 - Feed per revolution
G99 sets the cutting feedrate mode in units/reerd@lare no associated parameters.
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Chapter 12

M functions

M-functions are used to perform specialized actiorSNC programs. Most of the T-series Control ddtions
have default actions, but they can be customizéid the use of macro files.

Certain restrictions apply to calling M functions:

e Only one M function per program line is permitted.
e M-functions are not allowed on the same line smohchange (see T in Chapter 10).

Summary of M functions

MOO Stop For Operator M93 Release/Restore Motor Power

MO1 Optional Stop for Operator M94/M95 Output On/Off

MO2 Restart Program M98 Call Subprogram

MO03 Spindle On Clockwise M99 Return from Macro or Subprogram

MO04 Spindle On Counterclockwise M100 Wait for PLC bit (Open, Off, Reset)

MO5 Spindle Stop M101 Wait for PLC bit (Closed, On Set)

MQ7 Mist Coolant On M102 Restart Program

M08 Flood Coolant On M103 Programmed Action Timer

MQ9 Coolant Off M104 Cancel Programmed Action Timer

M10 Clamp On M105 Move Minus to Switch

M11 Clamp Off M106 Move Plus to Switch

M13 (macro) Cutoff * M107 Output BCD Tool Number

M16 (macro) Chuck ID selection * M108 Enable Override Controls

M18 (macro) Chuck OD selection * M109 Disable Override Controls

M19 (macro) Spindle Orient * M115,M116,M125,M126 Protected Move Probing Funtsio
M22 (macro) Extend part chute * M120 Open data file (overwrite existing file)

M23 (macro) Retract part chute * M121 Open data file (append to existing file)

M26 Set Axis Home M122 Record position(s) in data file

M29 Set Tap Mode for G84 M123 Record value and/or comment in data file

M32 (macro) Tailstock Quill forward (out) * M124 Record machine position(s) in data file

M33 (macro) Tailstock Quill retract (in) * M127 Record Date and Time in a data file

M34 (macro) Part Catch forward * M128 Move Axis by Encoder Counts

M35 (macro) Part Catch retract * M150 Set Spindle Position to 0 on Next Index Pulse
M41,M42,M43 (macro) Select Spindle Gear Range|*M151 Unwind C axis

M46 (macro) Door Open * M200 Stop for Operator, Prompt for Action

M47 (macro) Door Close * M223 Write Formatted String to File

M50 C Axis Disable M224 Prompt for Operator Input Using Formattedrfgtr
M51 C Axis Enable M225 Display Formatted String for A Period of Time
M91 Move to Minus Home M300 Fast Synchronous I/O update

M92 Move to Plus Home M1000-M1015 Graphing Color for Feedrate movement

* M functions marked with “(macro)” actually have standard default action, and could possibly be
unimplemented and therefore unavailable on youthinac Also, their stated function is only standandcertain
machines.
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Macro M functions (custom M functions)

Macro M functions are M functions that have beest@mized with a macro file. The T-Series CNC Mdiions
from O through 90 can be fully customized. No Nhftions above 90 may be customized with macrog Th
default action listed will be performed unless thiafunction has been customized.

To create a macro for an M-function, a file mustheated in the C:\cnct directory. The file's namest be
mfuncXX.mac where XX is the M-function number ugecaall the macro. M-functions 0-9 must use sirdigts
in the filename (e.g. use mfunc3.maof mfuncO03.mac). The contents of the file may be\alyd M and G-
codes.

The following is an example macro M-Function taton spindle with variable frequency drive and Viait"at
speed" response.

M94/1 ; request spindle start

M101/5005 ; wait for up to speed signal
These lines would be placed in the file c:\cnct\mef&tmac. Each time the M-function is encountenea program,
the macro file will be processed line by line.

e NOTE: Nesting of macro M-functions is allowed, jngtcursive calls are not. If a macro M-functioreg@all
itself, the default action of the function will legecuted.

e NOTE: The M and G-codes within a macro M-functase not usually displayed on the screen as they are
executed, and are all treated as one operatiolodk lnode. If you wish to see or step through madffunctions
(e.g. for testing purposes), see Machine Pararfiéter Chapter 14

e NOTE: The cnctch.mac file, which contains the @e&sequence for doing a customized tool changdsds
considered to be an M-function Macro so that itsawér can be modified by Machine Parameter 10.
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MOO - Stop For Operator

Motion stops and the operator is prompted to ptes€YCLE START button to continue.

MO1 - Optional Stop for Operator

M1 has no effect unless optional stops are turmedthen optional stops are on, M1 is identical t@. M

Default action:
M100/75 ; iIf optional stops are turned on.

MO2 - Restart Program
Restarts the program from the first line. The ofmers prompted to press the CYCLE START buttordatinue.

MO3 - Spindle On Clockwise

M3 requests the PLC to start the spindle in thelsldse direction.

Default action:
M95/2
M94/1

MO4 - Spindle On Counterclockwise
M4 requests the PLC to start the spindle in thentaralockwise direction.

Default action:
M95/1
M94/2

MOS5 - Spindle Stop

M5 requests the PLC to stop the spindle.

Default action if the spindle had been spinning CW:
M95/2
M95/1

Default action if the spindle was OFF or was spignCCW:
M95/1
M95/2

MO7 - Mist Coolant On

M7 causes the PLC to start the mist coolant system.

Default action:
M95/3
M94/5

MOS8 - Flood Coolant On

M8 causes the PLC to start the flood coolant system
Default action:

M95/5
M94/3
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MQ9 - Coolant Off

M9 causes the PLC to stop the coolant system.

Default action:
M95/3/5

M10 - Clamp On

M10 causes the PLC to activate the clamp.

Default action:
M94/4

M11 - Clamp Off

M11 causes the PLC to release the clamp.

Default action:
M95/4

M19 — Spindle Orient (Macro)

M19 has no default action, therefore a custom Magnm must be defined for this feature to workddfined, the
M19 macro sends a request to the PLC to rotatsgimelle to its pre-set orient position.

M26 - Set Axis Home

M26 sets the machine home position for the spetdids to the current position (after the line'svaroent).

Example:
M92/X ; home X axis to plus home switch
M26/X ; set machine home for X-axis there
M91/Z ; home Z-axis to minus home switch
M26/Z ; set machine home for Z-axis there

M29- Set Tap Mode for G84

M29 sets the tap mode for G84; either right-hanitthand tapping. Right-hand tap mode is thaahiefault at
job start-up. If Left-hand tap mode is required,véhd P1 need to be specified on the same line.

Tap Mode Command
CW ( Right-hand) M29
CCW ( Left-hand) M29 P1

M41, M42, M43 — Select Spindle Gear Range (Macros)

M41, M42, and M43 have no default actions, andeftee custom macros must be defined for these M<sod
order to make this feature work. If defined, theseeros notify the PLC of which spindle gear raisgeelected
according to the following table:

Macro M function | Action
M41 Select Low Gear Range
M42 Select Medium-Low Gear Range
M43 Select High Gear Range
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M50 — C Axis Disable

M50 is the command to disable the C axis andatlcked software option. When the C axis is deshno axis
label will be present on the screen and the enaattamation for the C axis is ignored. In order the M50
command to work, the®or 4" axis label must be set to ‘C’ with the associatathmeter (93 for'8axis and 94
for 4™ axis) set for C axis operation. In practical &milons, the default behavior for the M50 comméndsually
modified using a custom mfunc50.mac program.

Example mfunc50.mac:
M95/9 ; Switch to speed mode
M50 ; Perform the default actions for C axis disable

M51 — C Axis Enable

M51 is the command to enable the C axis and ifsis lacked as a software option.. When C axinabéed, the C
axis label will be present on the DRO and encodlierimation for the C axis is used to determinepbsition of

the C axis. In order for the M51 command to wahle, 3¢ or 4" axis label must be set to ‘C’ with the associated
parameter (93 for'3axis and 94 for%axis) set for C axis operation. In practical &mlons, the default behavior
for the M51 command is modified using a custom rofiinmac program to ensure that the spindle hagpatbp
before the C axis is enabled.

Example mfunc51.mac:

G97 ; Turn off CSS (constant surface speed)

M3 SO ; Turn off spindle

M101/9 ; Wait for zero speed signal form inverte ron INP9
M94/9 ; Switch to torque mode

M51 : Perform the default actions for C axis enable
M151 ; Unwind C-axis position

Note in the above examples for M50 and M51 wheeeM®5/9 (turn off INP41) and M94/9 (turn on INP41)
commands are used, itis assumed that the pigrgomg conditioned upon the state of INP41, has beadified to
output the appropriate hardware signals requirexhitch between speed and torque mode.

M91 - Move to Minus Home
M91 moves to the minus home switch of the axis ifipelcat the slow jog rate for that axis. Afteetminus home
switch is reached, the tool is moved back untilltbene switch resets. Then the next encoder indikse s
reached.

Example:
M91/z : move the Z-axis to the minus home switch.
G50 Z-10 : sets Z minus home switch at -10

M92 - Move to Plus Home
M92 moves to the plus home switch of the axis $jgetat the slow jog rate for that axis. After flas home
switch is reached, the tool is moved back untilltbene switch resets. Then the next encoder indkse s
reached.

Example:
M92/X ; moves the X-axis to the plus home switch.
G50 X+10 ; Sets X plus home switch at +10
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M93 — Release/Restore Motor Power
M93 releases or restores motor power for the gasified. If no axis is specified, then all axes eeleased.

Example:
To release motor power:

M93/X : releases the X axis.
M93 : releases the motors on all axes.
Example:

To restore power:

M93/X P1 ; restore power to the X axis motor.
M93 P1 ; restore power to the motors on all axes.

e NOTE: Any axis freed within a CNC program shonotet be used in that program afterwards. Incorrect
positioning may result.

M94/M95 - Output On/Off

There are 128 user definable system variable lgitscan be used to communicate with the PLC. M@4N95
are used to request those system variable bitsricon or off respectively. Requests 1-128 arepedfio the PLC
as system variables SV_M94 _M95 1 through SV_M945 M28 as shown in the following table:

On Off PLC bit
M94/1 | M95/1 | SV_M94 M95 1
M94/2 | M95/2 | SV_M94 _M95 2
M94/3 | M95/3 | SV _M94 M95 3
M94/4 | M95/4 | SV_M94 M95 4

M94/128| M95/128 | SV_M94_M95_128

To use M94 and M95 to control a function exterahe servo control, such as an indexer, the irgmuest must
be mapped to one of the PLC outputs in the PLCrprag See M94/M95 function usage in the PLC seatiahe
service manual.

Example:
M94/5/6 ; turns on SV_M94 M95 5and SV_M94 M95 6.

* NOTE: M94 and M95 will cause prior motion to désrate to a stop before the requested bits areduon or
off.

* NOTE: Requests 1-5, 15, and 16 are controllethiydefault actions of M3, M4, M5, M6, M7, M8, MSI10,
M11, and M39. To override or disable a bit usedne of these M codes, define a custom M-function.
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M98 - Call Subprogram

M98 calls a user-specified subprogram. A subprogsaaseparate program that can be used to pedaentain
operation (e.g. a drilling pattern, contour, etagny times throughout a main program.

Calling methods:
MO8 Pxxxx L rrrr
or
M98 "program.cnc” L rrrr
wherexxxx is the subprogram number (referring to filex&x.cnc, 0000-9999 allowed, leading 0's required in
filename, capital O, lowercase .chay;r is the repeat value, and "program.cnc" is the naitiee subprogram file.

Subprograms are written just like normal programwith) one exception: an M99 should be at the entief
subprogram. M99 transfers control back to the mglfirogram.

Subprograms can call other subprograms (up to &@déevels of calling may be used), Macro M-fumas, and
Macros. Macro M-functions and Macros can similadyl subprograms.

Subprograms 9100-9999 can also be embedded intoraprogram, using O9xxx to designate the beginoirifpe
subprogram and M99 to end it. CNC11 will read thiegsogram and generate a filex@@cnc. CNC11 will not
execute the subprogram until encounters M98R9

e NOTE: An embedded subprogram definition must laeqdl before any calls to the subprogram.

M99 - Return from Macro or Subprogram
M99 designates the end of a subprogram or macrdransfers control back to the calling program whrecuted.
M99 may be specified on a line with other G-code®9 will be the last action executed on a lineViB9 is not
specified in a subprogram file, M99 is assumedhateind of the file:

Example:
G1 X3 M99 ;Move to X3 then return to calling pragr.

If M99 is encountered in the main job file, it wilk interpreted as the end of the job. If M99nisarntered in an

M-function macro file, it will be interpreted asetlend of any enclosing subprogram or macro orasil of the
job.
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M100 - Wait for PLC bit (Open, Off, Reset)
M101 - Wait for PLC bit (Closed, On Set)

The M100/M101 commands wait for a PLC bit to readtate as indicated in the table below.

Number PLC bit M100 M101
50001 — 51312 | INP1 - INP1312 open closed
60001 — 61312 | OUT1 - 0OUT1312 off on

70001 — 71024 | MEM1 — MEM1024 reset set

90001 — 90064 | T1 — T64 status bits reset (noredp | set (expired)
93001 — 93256 | STG1 — STG256 status bits reseal{ldid) set (enabled)
94001 — 94256 | FSTG — FTSG256 status bits resehlfiid) set (enabled)

The number ranges 1-240 can be used to refereadggheighty INP, OUT, or MEM bitg.
It is recommended that existing CNC10 programsmaadros be converted to the new
ranges for use with CNC11.

1-80 INP1 — INP80 open closed
81 - 160 OUT1 - 0UT80 off on

161 — 240 MEM1 — MEM80 reset set
Example:

M101/50001 ; wait for INP1 to close
M100/60002 ; wait for OUT2 to turn off
M101/70123 ; wait for MEM123 to be set (1)

NOTE: The numbers assigned to the PLC bits (ext@#0) are the same as those that can be used when
referencing system variables in M- and G-code @

M102 - Restart Program

M102 performs any movement requested, and restarigrogram from the first line. The operatoNi®T
prompted to press the CYCLE START button to cordinu

M103 - Programmed Action Timer
M103 starts a timer for the operations in a progrdinM104 (stop timer) is not executed before $pecified time
expires, the program will be canceled and the nges¥arogrammed action timer expired" will be diggld. This
function is used to detect the failure of a devioenected to the PLC and prevents further prograraggon.

Example:
Activate a device and wait for a response. Ifeégponse within 4.5 seconds, cancel the program.

M94/12; turn on relay

M103/4.5 ; start 4.5 second timer
M100/4; wait for input 4 to open

M104 ;input 4 opened, cancel timer

e NOTE: The PLC program must detect the cancellatdicthe program and deactivate all programmed nmachi
functions.
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PLC Program for the above Example:
;PLC program

CNC_program_running is INP65 ;program running ind icator
M12 is INP44 ;M-function 12 indicator

relay outis OUT5 ;relay On/Off

relay out=M12 & CNC_program_running ;Relay On if M94/12 and the

;CNC program is active. Relay
;Off if M95/12 or the CNC
;program is terminated.

M104 - Cancel Programmed Action Timer
M104 stops the timer started by the last M103 eteztu

M105 - Move Minus to Switch
M105 moves the requested axis in the minus directdhe current feedrate until the specified swdpens (if the
given P parameter is positive), or until the sdediswitch closes (if P parameter is negative).

Example:
M105/X P5 F30 : move the X axis in minus directadr80"/min until
; the switch on INP5 opens
G92 X10 ; Sets X position to 10
M105/Z P-6 : move the Z axis in minus directiorilswitch on INP6 closes

M106 - Move Plus to Switch

M106 moves the requested axis in the plus directidhe current feedrate until the specified swiipkns (if the
given P parameter is positive), or until the seedibwitch closes (if P parameter is negative).

Example:
M106/Z P3 F30 ; move the Z axis in the plus dimtat 30"/min, until
; the switch on INP3 opens
G92 X10 ; Sets Z position to 10
M106/X P-3 ; move the X axis in the plus directiamtil the switch on INP3 closes

M107 - Output BCD Tool Number
M107 sends the current tool number to the autontadicchanger, via the PLC. The number is sel@@GB
(binary coded decimal). M107 does not set the ¢bahger strobe or look for an acknowledge fromctienger.

Example:
M107 ; send request for tool to changer
M94/16 ; turn on tool changer strobe
M101/5 ; wait for acknowledge on input 5
M95/16 ; turn off strobe
M100/5 ; wait for acknowledge to be removed

M108 - Enable Override Controls

M108 re-enables the feedrate override and/or spisplbed override controls if they have previouskgrbdisabled
with M109. A parameter of 1 indicates the feedmterride; a parameter of 2 indicates the spinpéed override.

Example:
M109/1/2 ; disable feedrate and spindle speed overr ides
M108/1 ; re-enable feedrate override
M108/2 ; re-enable spindle speed override
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M109 - Disable Override Controls

M109 disables the feedrate override and/or spispieed override controls. M109 cannot be used in iMdde.

Example:
M3 S500 ; start spindle clockwise, 500 rpm
M109/1/2 ; disable feedrate and spindle speed overr ides

M108/1/2 : re-enable overrides

M115/M116/M125/M126 — Protected Move Probing Functins

The protected move probing functions provide thgabdity to program customized probing routineheT
structure for these commands is:

Mnnn /Axis pos PpFf

nnn is either 115, 116, 125, or 126.

Axis is a valid axis label, i.e., X, Z, etc.

pos is an optional position

p is a plc bit number, which can be negative.

f is a feedrate (in units per minute.)

L1 is an option for the M115/M116 commands that préven error if the probe does not detect a surface
Q1 is an option for M115/M116 that forces the DSPlygréo move a “Recovery Distance” on retries

(Note: the Q1 option only applies for DSP Probes)

For M115 and M116 functions, the indicatds will move topos (if specified) until the corresponding plc pit
state is 1, unlesp is negative, in which case movement is until treelqil state is 0. Av value of 1 to 80 (or -1 to -
80) specifies plc bits INP1-INP80, 81 to 160 (db t8 -160) specifies plc bits OUT1-OUT80, and 16240 (or -
161 to -240) specifies plc bits MEM1-MEMS80. Warningre generated in the CNC11 message window for
"Missing P value" and "nvalid P value."

If posis not specified, M115 will movaxis in the negative direction, and M116 will moagsin the positive
direction. Note that iposis specified, then if does not matter whether M&éd#116 is used.

If posis not specified, the movement is bounded by tkiengs in the software travel limits. In the absewf
software travel limits, movement is bounded byrfeimum probing distance (Machine Parameter licakes
wherepos is specified, it is still bounded by the softwénavel limits.

If the bounded position is reached before the adgitc bit state is found, #@fobe unable to detect surface' error
will be generated unless thé option is specified.

For M125 and M126 protected move functions, thealsin is identical to that of the M115 and M116 coands,
except in regards to the plc bit state. M125 ad@&will generate anUnexpected probe contact” error message
if the specified plc bit state is triggered, agstiopping any running job.

In summary, the M115 and M116 commands are to bd wken one expects contact to be made and M125 and
M126 commands are to be used when one does nattexpecontact to be made.

Example:
M115/X P-15 F20 ; Move X minus at 20ipm waiting for contact on INP15
M116/X P15 F5 ; Move X plus until no contact at5ipm
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M120 - Open data file (overwrite existing file)
This M function will open the requested data fibe Writing. If no drive or directory is specifiedth the file
name, then the file will be opened in the samectiry as the CNC program. If the file cannot becgssfully
opened, then an error will be returned, ultimatelyninating the job. If a data file is already npehen M120 is
called, that file will first be closed, then theméle opened.

Example:
M120 "probetst.dat"

M121 - Open data file (append to existing file)
This M function will open the requested file foritarg at the end of the file. If no drive or ditecy is specified
with the file name, then the file will be openedlie same directory as the CNC program. If treedidbes not
already exist, it will be created. This is notearor. If the file cannot be successfully opertbdn an error will be
returned, ultimately terminating the job. If aaéte is already open when M121 is called, thiat dill first be
closed, then the new file opened.

Example:
M121 "c:\probetst.dat"

M122 - Record position(s) and optional comment in ata file
This M function will write the current expected fiam value to the data file, in the usual formiad.(axis label
before number, 4 decimal places in inch mode, Bm@laces in millimeter mode. Any comment thapeared
on the line with M122 will be output after the pamn(s). With no axis arguments, M122 will writeetpositions of
all installed axes. With axis arguments, it willite the positions only of the requested axes.itidas will be
written in local (not machine) coordinates, in watmachine units. If no data file has been opeviddM2120 or
M121 before M122 is called, then M122 will retutmexror and terminate the job. The parameter L1 beaysed
to suppress the new line character normally outduwfter the last position.

Examples (M function and sample output):

M122 -=>  X1.2345 7-0.5678
M122/Z ;at10ipm ->  Z-.4321;at10ipm
M122 /X/Z ->  X-1.0000 z0.8732
M122 /X L1 ->  X-1.5000

M122 /X ->  X-1.5000 X-2.0000

M123 - Record value and/or comment in data file
This M function will write the specified parametezlue (if any) to the data file, followed by anynoment that
appeared on the line with M123. If a P value iscified, M123 will output a numeric value (4 declmpbkaces in
inches, 3 in millimeters). If no P value is spiaf then M123 outputs the comment only. If neith® value nor
a comment was specified, M123 does nothing. Ehiwt an error. If no data file has been opendid MiL20 or
M121 before M123 is called, then M123 will retutmexrror and terminate the job. The parameter L1 beaysed
to suppress the new line character normally outgudfter the last value. The R and Q parameterbearsed to
specify the field width and precision, respectively
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Examples (M function and sample output):

M123 P1.2345 ->1.2345
M123 P#A ; first macro argument ->1.2345 first macr 0 argument
M123 ; Probing X+ to surface ->Probing X+ to surfa ce
M123 -> <not hi ng>
M123 ; ->< not hi ng>
M123 ;; my comment ->; my comment
M123 Q0 P1.23 >1
M123 Q1 P1.23 ->1.2
M123 R7 Q2 L1 P1.234
M123 R7 Q2 P98.765 -> 123 98.77

M124 - Record machine position(s) and optional coment in data file
Identical to M122 above except that the m124 reqpmechine position instead of a local WCS position.

M127 - Record Date and Time in a data file
This M function is used to write the date, timeg gear to the specified data file called out by M0 or M121.

Examples (M function and sample output):
M121 “testdata.dat”
M127

If you opened testdata.dat you would see: Dayed#kyMonth, day, time, and year.
(i.e. Wed Aug 29 11:56:57 2007)

M128 — Move Axis by Encoder Counts

M128 moves the requested axis by L which spec#reencoder count position or quantity. The L patamis
subject to the current G90/G91 mode (absolute/ineraal).

Example:
G91 M128/X L-5000 ; move the X axis incrementally-6000 counts

M150 — Set Spindle Position to 0 on Next Index Pus

M150 will cause the spindle encoder position tadset to 0 upon the next encounter of the spinateder’'s
index pulse. M150 will not generate spindle movetnéAs a matter of fact, the spindle needs bednencanded to
move in order for M150 to work.

M151 — Unwind C axis

This M function will reset the C axis position sk than one revolution of the C axis (< 360 degjree
Example (M51)

G97 ; Turn off CSS (constant surface speed)

M3 SO ; Turn off spindle

M101/9 ; Walit for zero speed signal form inverte ron INP9
M94/9 ; Switch to torque mode

M51 : Perform the default actions for C axis enable
M151 ; Unwind C-axis position

Note in the above examples for M50 and M51 wheeeM®5/9 (turn off INP41) and M94/9 (turn on INP41)
commands are used, it is assumed that the plcgmgronditioned upon the state of INP41, has besdifiad to
output the appropriate hardware signals requirexhitch between speed and torque mode.

Warning: The spindle must be stopped before issuing the M151 or
unpredictable positions can result.
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Formatted String Commands- M200, M223, M224 & M225

The formatted string commands are provided to ass@istom screen and file /0. Aot matted-string”

is similar to the C programming language “printéhemand, with various restrictions. The basic fofm o
aformatted-string is a quoted string (comprised o$iagleline of up to 1024 characters) followed by a
(possibly empty) list of user and/or system vagadtpressionsThe variable expression is a ‘#' character
followed by a number or bracketed expression. example, given #100 = 8§ASCII 'X"), #300 = “absolute”, and
#101 = 1.2345, this string:

“The %c* axis %s position is %f” #100 #300 #101 evalu&eS he X* axis absolute position is 1.234500”

The “%c™ is replaced by the ASCII character value of userable #100, the “%s” is replaced by the stringrus
variable #300, and the “%f" is replaced by the eaddi user variable #101.

Type specifiers

The's', 'c', and 'f' are type specifiers, witlspgcifying a string user variable, 'f' specifymfoating point user
variable, and 'c' specifying a single charactesstittion using the integer part of a floating gaiser variable.
There should be one user variable expression fnye%' character in the quoted string. It is gdessible to
specify a field width by inserting a number betwéen'%' and the type specifier. Example:

%20s — specifies that the substituted string igldy®ed in a field 20 characters long, right justifiand padded
with spaces on the left. Use “%-20s” for left jéisttion.

The 'f' type can specify a precision such as:
*  “%.4f" - display number rounded at the fourth dealplace.
*  "009.4f" - as above but in a field width nine chaeas wide.
e “00+9.4f" - as above with a '+' output if varialepositive.

e “00.0f" - display number rounded to integer

Special characters

The quoted string may contain up to “\n” which via# converted to a single newline character- wgeten
newlines can be used in a single formatted stiogit may not contain an embedded quote chardtter
otherprintf-style escape sequences such as \t', \\', olf &"quote character is desired, use a %c typeifsgr
with a variable expression equal to 34.

User string variables #300-#399. These variablaseaassigned a quoted string up to 80 charactéength
and are retained until the CNC software is exikat.example,

#300 = “What we have here is a failure to commueita

*The above method of representing an axis labelldhmuused only when writing to an external filardisplay
in a message box. Itis not valid if you are afiéng to “build” a motion command in real-time fromithin the
currently running g code program. If your intemtd use a variable to represent an axis label feal-time
command, you should instead use $ as the placehdlde parser will replace a '$' character anchtireerical
expression following it with the ASCII characteruggplent to the numerical expression, provided thevaluates
to the characters 'A' (65) through 'Z' (90). If themerical expression is out-of-bounds, an “Invahdracter” error
occurs. Ex:

Given #100 = 88, #101 = 1, #102 = 89, #1@and #104 = 10
G1 $[#100][#101] $[#102][#103] F[#104] evaluatesG1 X1 Y2 F10
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M200 — Stop for Operator, Prompt for Action

This M function is used to pause the currently ragnob and prompt the operator for action. If
MO_jogging is unlocked, or the control is in DEMde, jogging is enabled while waiting for the operao
respond. If this option has not been enabledbéiavior will default to that of a standard MOodging disabled)

The syntax is: M20€ormatted-string [[user_var_expr] ..]

Example: (M function and sample output):
M200 “Please jog the %c and %c axes to the deXigedr0 position\nPress Cycle Start to continue” #2101

M223 — Write Formatted String to File

The M223 command writesfarmatted-string to a file that was opened using the M120 or M1@hmands. The
syntax is:

M223 formatted-string [[user_var_expr] ...]

Example: (M function and sample output):
M223 “; The measured diameter of the pocket = % #A£00

M224 — Prompt for Operator Input Using Formatted String
The M224 command displayda matted-string and then accepts user input. The syntax is:
M224 Ivalue expr formatted-string [ [ user _var _expr] ...]

Wherelvalue_expr is auser_var_expr that evaluates to a user variable that can be writfdmallue_expr is a string
type (#300-#399) then the user input is assigneolatin to the string. Otherwise, the user inpevaluated as any
other “bracketed” numerical expression.

Example: (M function and sample output):
M224 #300 “Please enter the direction that you wasprobe in the %c axis: (+ or -)” #100

M300 — Fast Synchronous I/O update

There are 32 user definable fast system integéaiblas that can be used to communicate with the @irfiilar to
M94 and M95), but without causing motion to decatierto a stop* (unlike M94 and M95). The syntsx i

M300 hn ivw

wherenn is 1-32 andwv is a 32-bit signed integer value. The paramernegl-32) maps to system
variables SV_FSIO1 - SV_FSIO32. These command& mazonjunction with a PLC program that can
read the SV_FSIOx and act upon them

Example:
M300 /21 /-1234 ; set SV_FSIO21 to integer valuz34

* NOTE: Motion will be decelerated to a stop if 8athing is turned on (P220 = 1).
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M225 — Display Formatted String for A Period of Time
The M225 command displayda@ matted-string for a specified period of time. The syntax is:
M225time_expr formatted-string [user_var] ...

wheretime_expr is auser_var_expr that evaluates to a floating point variable spéeg the number of seconds to
display the output, with a value of zero interpdeas indefinitely. The CYCLE_START key can be used
immediately continue running without waiting foettime to expire.

Example: (M function and sample output):
M225 #100 “Warning, %s is not selected\nPleasect@ts and press Cycle Start to continue” #300 #300

M1000-M1015 — Graphing Color for Feedrate movement

When a CNC program is graphed (F8 from the Maire&ty, feedrate movements are normally plotted ubiag
color yellow. This color setting can be changednother color as stated in the chart below.

M Code | Feedrate Graphing Color
M1000 black

M1001 Navy blue

M1002 green

M1003 teal
M1004 orange
M1005 blue
M1006 lime

M1007 aqua
M1008 maroon
M1009 purple
M1010 olive
M1011 gray
M1012 red
M1013 fuschia
M1014 yellow
M1015 white

Changing this feedrate graphing color can be usedraethod highlighting or hiding parts of a grap@NC
program, but will not affect the normal run of frgram (when the CYCLE START button is pressethen
Main Screen). The limitations to using these Me=dre as follows: These M codes cannot be placélde same
line as another M code, and also the rapid (GO)am®nt color cannot be changed.
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Chapter 13
CNC Program Example

45 deg. chamter (.1 by .1 M

©
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N (=]
0
—i= €0
N
(&)
(]
@
—|>=Nn<b—
(=]
1
.

@0.5000

1.1600

@1.3500

@2.0000

Iy
L/?Z“

CNC Program
NO10 G20

SHANIK
N145 X.84
NO15 G50 S3000 N150 GO0 Z0.
NO20 GO0 T0303 N155 X.52
NO025 G97 S1777 M0O3 N160 GO1 Z-1.955
NO30 GO0 X1.72 Z0. N165 X.54

NO035 G96 S800
NO040 X1.72

NO045 G99 G01 Z-1.955 F.01
NO50 X1.7901
NO55 X2.02 Z-2.0699
NO60 Z-2.215
NO65 X2.04

NO70 GOO Z0.
NO75 X1.42

NO80 GO1 Z-1.955
NO85 X1.74

NO90 GO0 Z0.
NO95 X1.12

N100 GO1 Z-1.955
N105 X1.44

N110 GOO Z0.
N115 X.82

N120 GO1 Z-1.955
N125 X1.14

N130 GO0 Z0.
N135 X.52

N140 GO1 Z-1.955
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N170 GO0 X2.1

N175 G97 S3000

N180 Z0.

N185 X.5

N190 G96 S1000

N195 GO1 Z-1.965 F.003
N200 X1.7818

N205 X2. Z-2.0741
N210 Z-2.215

N215 G28 T0300

N220 M05

N225 MO0

N230 G50 S3000

N235 GO0 T0404

N240 G97 S1135 M03
N245 GO0 X2.02 Z-2.228
N250 G96 S600

N255 X2.02

N260 G99 G01 X1.1932
N265 GO0 X2.02

N270 Z-2.2392

N275 GO1 X1.2005
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N280 GO0 X2.02
N285 Z-2.2503
N290 GO1 X1.2078
N295 GO0 X2.02
N300 Z-2.2615
N305 GO1 X1.2151
N310 GO0 X2.02
N315 Z-2.2727
N320 GO1 X1.2224
N325 GO0 X2.02
N330 Z-2.2838
N335 GO01 X1.2297
N340 GO0 X2.02
N345 Z-2.295
N350 GO1 X1.237
N355 GO0 X2.02
N360 Z-2.3062
N365 GO1 X1.2444
N370 GO0 X2.02
N375 Z-2.3173
N380 GO1 X1.2517
N385 GO0 X2.02
N390 Z-2.3285
N395 GO1 X1.259
N400 GO0 X2.02
N405 Z-2.3396
N410 GO1 X1.2663
N415 GO0 X2.02
N420 Z-2.3508
N425 GO1 X1.2736
N430 GO0 X2.02
N435 Z-2.362
N440 GO1 X1.2809
N445 G00 X2.02
N450 Z-2.3731
N455 GO01 X1.2882
N460 GO0 X2.02
N465 Z-2.3843
N470 GO1 X1.2956
N475 GO0 X2.02

13-2

5/18/11

N480 Z-2.3955
N485 GO01 X1.3029
N490 GO0 X2.02
N495 Z-2.4066
N500 GO1 X1.3102
N505 GO0 X2.02
N510 Z-2.4178
N515 GO1 X1.3175
N520 GO0 X2.02
N525 Z-2.429
N530 GO1 X1.3248
N535 GO0 X2.02
N540 Z-2.4401
N545 GO01 X1.3321
N550 GO0 X2.02
N555 Z-2.4513
N560 GO1 X1.3394
N565 GO0 X2.02
N570 Z-2.4625
N575 GO1 X1.3468
N580 GO0 X2.02
N585 Z-2.4736
N590 GO1 X1.3541
N595 GO0 X2.02
N600 Z-2.4848
N605 GO1 X1.3614
N610 GO0 X2.02
N615 Z-2.496
N620 GO1 X1.3687
N625 GO0 X2.02
N630 G97 S1910
N635 Z-2.218
N640 X2

N645 G96 S1000
N650 GO1 X1.1656

N655 X1.3497 Z-2.4991

N660 G28 T0400
N665 MO05
N670 M30
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Chapter 14

Configuration

(F3 from Setup)
WCS #1 (G54)  Current Position (inches) Job Name: TEST. CHC

Xe £0.0000 [, oo

Spindle: 0

/ . +0.0000 Feed Hold: Off

Stopped
Press CYCLE START to start job

Configuration

Contrl
Fi

Parms
F3

Mach. ‘
2

PID |
F4

General
The configuration option provides you with a metoramodifying the machine and control configuratiofihe
majority of information in this section should ria changed without contacting your dealer.
WARNING Some of the data, if corrupt or incorrect, couldsepersonal injury or machine
damage.

Password

When you presB3-Config from the Setup Menu, you may be prompted to emfmssword. This level of security is
necessary so that users do not accidentally chataggarameters. The original default passwordisgributed in the
documentation provided to the owner of the mackihen the control is installed. This password iangeable via
parameter 42.

If you know the password, type it and pré®$TER. If the password you enter is incorrect, a messat appear
telling you the password was incorrect and thewass prompt will reappear. PressiB$C will remove the prompt.

If you don't know the password, simply pr&@$TER. You will be given access to the configuratiotiaps so that
you can view the information. However, you willthoe able to change any of the data.
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Control Configuration

Pressing-1-Contrl from the configuration menu will display the Cantt€onfiguration menu in the edit window. The
Control Configuration menu provides you with a neettof changing control dependent data. Each ofidids is
discussed in detail below.

If you wish to change a field, use the up and dawow keys to move the cursor to the desired fidlgpe the new
value and presSNTER, or pressSPACE to toggle. When you are done editing, pfe$8-Saveto save any changes
you have made. If you wish to discard your charagebsrestore the previous values, pESE.

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

X +0.0000 . .
Z +0.0000

Spindle: +0 A

MPG Offline
428 Check MPG cable
406 Emergency stop detected

Control Configuration

DRO display units: (Inches / Millimeters)

Machine units: Inches (Inches / Millimeters)

Max spindle (high range): 3000.0 (1.0 to 500000.0 RPM)

Min spindle (high range): 0.0 (0.0 to 500000.0 RPM)

Machine home at pwrup: Home Switch (Jog/Home Switch / Ref Mark-HS)
PLC type: Normal (Absent / Normal / Lite / Dual)

Jog panel required: Yes (No / Yes)

Screen blank delay: 0 (1 to 200 minutes)

Remote Drive & Directory:

Press SPACE to change

Save

F10

DRO Display Units

This field controls the units of measure the DR€plliys. The two options are ' Millimeters ' ahtthes '. When this
field is highlighted by the cursor, "Press SPACIEhange" appears at the bottom of the menu. Th&sage is
explaining that pressing tI&PACE key will toggle the value of this field between the options.

The DRO display units do not have to be the santkeamachine units of measure (explained belowiis Tield is
provided for users of the G20 & G21 codes so they tay view the tool position in terms of job gr(tee Chapter
11).

Machine Units of Measure
This field controls which units of measure the maeluses for each job. The two options are ' Mliers ' and
'Inches'. PresSPACE to toggle the field between the two options.

This field determines the default interpretationjaif dimensions and feedrates. If ' Inches 'liscsed, all feedrates
and dimensions will be interpreted as inches akagehny unit dependent parameters.

e NOTE: This field should rarely, if ever, be chadgdf you wish to run a job in units other thae tefault machine
units, use the G20 & G21 codes.
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Maximum Spindle Speed (High Range)

This field sets the high range maximum spindle dpe¥l spindle speeds entered in a CNC progranoatput as
percentages of this maximum value. If your macksreguipped with a multi-range drive, the contwdl not exceed
the spindle speed set by this field while in higlalg See the Machine Parameters section for imfiiomon setting
the gear ratios for medium and low gear rangegouf machine is not equipped with a multi-rangearthis field
determines the maximum spindle speed.

Minimum Spindle Speed (High Range)

This parameter is used to adjust the minimum spisgeed for the high range. This parameter altbegperator to
set the minimum value for spindle speed to a vather than 0. All changes in spindle speed areenradelationship
to this value, with this parameter as the minimwatug. The values stored can range from 0 to 5000RBM.

Machine Home at Power-up

This field controls how the machine will home atvgo-up. Set Machine Home at Power-upitmit Switch if you
are homing off of switches or safe hard stops llaaees, and wish to use the switches or stopbhdoning. Set
Machine Home at Power-up Ref Mark-HS if you are homing any axis to a fixed referencelkmdn Ref Mark
homing, axes that contain a zero (0) for the plusious home switch in the Machine Configuratiosigeate that
axis to have a Ref Mark home, while non-zero valpesify Limit Switch homing. Set Machine HomePatwer-up
to Jogif you need to manually move or jog the machinggtome position. See Chapter 1 for more infaioma
about machine home.

PLC Type
This field tells the controller which PLC type isstalled. This field is currently not used, anfbisfuture expansion
to different PLC types. The best setting for fretd is “Normal” for now.

Jog Panel Required

This field tells the controller whether a Jog Panekt be installed in order to run jobs. Alsodt ® “Yes” the control
requires you to press cycle start twice to stgrogram but if it's set to “No” programs will staxiith one press of
CYCLE START.

Screen Blank Delay

This field determines the delay used for the sct#ank function. Entering a non-zero value wilesgly the number
of minutes of idle time until the screen will gabk. The blanking function only works if no job® aunning. For
example, a value of 5 would blank the screen inrfutas if no actions were taken. When the scredataink, pressing
any key will restore the screen. A value of zeibdisable the blank function altogether.

Remote Drive & Directory

This field sets up the remapped default drive darettbry for theF3-Remotekey in the Load Job screen. This allows
you to conveniently load files from an attached pater via network (RJ-45 Ethernet) connection. féevork drive
must be mapped in cnc.net.

User-Specified Paths

Operators can specify paths for INTERCON files podted INTERCON files. These paths are specifiguhthl.ini.
This file is automatically generated by CNC11 ifidtes not exist. The defapkthl.ini file is:

INTERCON_PATH=c:\icn_lath\
ICN_POST_PATH=c:\cnct\ncfiles\

Path tag Purpose of path
INTERCON_PATH Main directory containing *.Ith files
ICN_POST_PATH Directory INTERCON places *.cnc file®ated when posting *.Ith files.
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Machine Configuration

Pressing-2-Machine from the configuration menu will bring up the mawhconfiguration menu, which provides you
with a method of changing machine dependent data.

If you wish to change a field, preB4-Jog or F2-Motor to select the Jog or Motor fields, use the arreyskio move
the cursor and select the desired field. Typenthwe value and pre&&NTER or pressSPACE to toggle. When you
are done editing, pre$4.0-Saveto save any changes you have made. If you wislst@rd your changes and restore
the previous values, preBSC. PressindgeSC again will return you to the previous menu (Setup)

e NOTE: Although X appears on the first line of DRO and Z appears on the second, their order ersed on all
configuration menus. X is axis 2, and Z is axis 1.

e NOTE: Some of these values are set automaticgiltihd Autotune option (See PID Configuration latethis
chapter).

F1 - Jog Parameters

This screen contains jog and feedrate informati®ee the figure below.
WCS #1 (G54) Current Position (Inches) Job Name: test.cnc

X +0.0000 e o
yA +0.0000

Spindle: +0 A

MPG Offline
428 Check MPG cable
406 Emergency stop detected

Jog Parameters

Axis SlowJog FastJog MaxRate Deadstart DeltaVmax  Travel (-) Travel (+)

(in/min) (in/min) (in/min) (in/min) (in/min) (Inches) (Inches)
1 300 300 20.0000 20.0000 0.0000 0.0000
2 10 300 300 20.0000 20.0000 0.0000 0.0000
3 50 300 300 20.0000 20.0000 0.0000 0.0000
4 500 10000 10000 200.0000 200.0000 0.0000 0.0000
5 50 300 300 20.0000 20.0000 0.0000 0.0000
6 500 10000 10000 3.0000 3.0000 0.0000 0.0000
7 0 0 0 0.0000 0.0000 0.0000 0.0000
8 0 0 0 0.0000 0.0000 0.0000 0.0000

Save

F10

A description of each of these parameters is libtddw.

e NOTE: Some of these values are set automaticgltihd Autotune option (See PID Configuration latethis
chapter).

Slow Jog Determines the speed of motion on an axis whem j@q is selected and a jog button is presseue T
slow jog rate cannot be set to a value greatertth@maximum rate.

Fast Jog:Determines the speed of motion on an axis wheindg is selected and a jog button is pressea fast
jog rate cannot be set to a value greater thamtheémum rate.

Max Rate: Determines the maximum feedrate of each individus. The feedrate on each axis can never exceed
Max Rate, even if the feedrate override knob orfittyet panel is turned up above 100%. (See alsd/thehine
Parameters section for the "Multi-Axis Max Feedtg@i@rameter that limits the feedrate along movdarsg not

just each individual axis.)
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e NOTE: The maximum rate may be set to a smallarevdlyou wish to run your machine at a slower rate

Deadstart: Determines the speed to which an axis decelebafiese stopping or reversing direction. A lowtiset
will cause a large slowdown before reversals adadion, causing your machine to be more accuratbigh
setting will cause less slowdown before reverdalsthis may cause your machine to "bang" and yay lmse
accuracy. This parameter should not be changed.

Delta Vmax: The maximum instantaneous velocity change thihbb@icommanded on a vector transition. This
parameter should not be changed.

Travel (-): The maximum distance the axis can travel in theusidirection from the home position. Set this
parameter to create a software limit that stopsa#ie before the fixture or tool collides with theachine.

Travel (+): The maximum distance the axis can travel in this direction from the home position. This paramete
is especially useful when using a part or fixteeyer than the lathe bed. Set this parameteetteia software
limit that stops the axis before the fixture orltoallides with the machine.

F2 - Motor Parameters
This screen contains information about the moteaiiscrews, and switches installed on your machine.

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

X +0.0000 . .

Splndle +0

Z +0.0000

MPG Offline
428 Check MPG cable

301 Stopped

Motor Parameters

Axis Label Motor EncoderLash Comp.  Limit Home Dir Screw
revs/in counts/rev (Inches) Rev Comp
5.00000 8000 0.00000 N N
5.00000 8000 0.00000
5.00000 8000 0.00000
0.25000 8000 0.00000
5.00000 8000 0.00000
0.25000 8000 0.00000
5.00000 8000 0.00000
0.00000 0 0.00000

N U WN =
2002222 xM
OO0 OO0 O U W=
oo o0coo0O~N +
OO0 OO0 O UV W=
OO0OO0OO0COO0OM~N +
2222222

2222222

Save

E10

n WARNING The Motor Parameters should not be changed witbantacting

your dealer. Corrupt or incorrect values couldseadamage to the
machine, personal injury, or both.

Special function indicatorg hese appear, if present, between the axis nuamukthe label. ‘'s’ — axis is the
spindle, ‘p$’ — axis is paired with axis ‘$’, “ pairing conflict. See Machine Parameters foramoformation on
setting up special functions.

Label: The letter you want to use to identify the axie first two axes should always be Z and X. Whesed
entries should be labeled N.

e NOTE: Although the '8 through & axes are available in the lathe software, they beaysed for special tool
changer and C axis applications. For C axis apfitins, the label must be set to C and the correlipg motor
parameter (93 or 94) must have the C axis bit on.
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Motor revs/inch OR Millimeters / motor revihe number of revolutions of the motor that resiritone inch of
movement (if the machine is set up in inches). t@Rnumber of millimeters that the machine will ra@s a result
of one turn of the motor (if the machine is sefrumillimeters).

Encoder counts/revThe counts per revolution of the encoders on geavo motors.

Lash compensationThe uniform amount of backlash compensation tapydied along the whole length of the
axis. Backlash can be observed during axis doectversals and is a normal occurrence due t@h®ss or wear
of moving parts in a machine. This parameter addeshd works in conjunction with Screw Compensa(see
below). Consult your machine manual or T-SerieviSerManual for instructions on measuring backlash.

e NOTE: It is required that the machine be rehonfezt @hanging Lash Compensation.

Limits: The PLC input numbers corresponding to any Iswittches that you may have on your machine. Your
installer should provide this information. If rimlt switch is installed, this field should be setD.

Homes: The PLC input numbers of any Home Switches yoy have. These are similar to the limit switchés.
your machine does not have home switches, thig silebuld be set to the Limit Switch value. If rante or limit
switch is installed, this field should be set toYXlu may then use hard stops as homing pointstifghoose.

e NOTE: The Home Switch should never be physicalbated beyond the Limit Switch.

Direction reverseddsed to match the +/- reference of your machirteeacontrol electronics. Toggle this value if
you actually move in the Z direction (reverse) wigen jog Z+.

Screw CompensationThis value indicates whether mapping ballscrempensation is enabled. Screw
Compensation is similar to Lash Compensation (begg), but has differing compensations dependinthen
mapped locations along the axis. Screw Compemsetiadded to and works in conjunction with Lash
Compensation. For more information, contact yaaler. It is recommended that you enable ballsemor
compensation at all times.

e NOTE: It is recommended that a rehoming of thelmsebe done after changing Screw Compensation.

F3 - Find Home
Presd=3-Find Home to move an axis to its plus or minus home switch.

F4 - Set Home
Presd=4-Set Hometo set Machine Home for an axis at its currenitpos This is usually performed after Find
Home. This operation should not be used to sepdniezero position. To set the part zero positime, the Part
Setup menu as described in Chapter 5.

F5—-M Comp
This menu lets you edit the ballscrew compensdtbtes.

NOTICE The ballscrew compensation tab&®uld notbe changed without contacting your dealer.
Corrupt or incorrect values could adversely afteetaccuracy of the positioning of your
machine.

T Series Operators Manual 5/18/2011 14-6



F7 — Scales
This menu lets you set up scale encoders for theoge of applying scale encoder correction to onmaare axes.

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

X +10.00013 i toor
. Feedrate: 100% Part Cnt: O
Y O OOOOO‘ Spindle: +0 A Part # O0: 3

’ . [304mD1... =l

302 Moving...

Z +O OOOOO 304 MDL...

- 307 Operator abort: job cancelled J

]

304 MDI...
301 Stopped

Press CYCLE START to start job ‘

Scale Settings

Axis Label Input Enabled Scale Counts/Inch Ratio Deadband Velocity
1 IR N 0.0000 0.0000 0 0.0000
2 Y 0 N 0.0000 0.0000 0 0.0000
3 z 0 N 0.0000 0.0000 0 0.0000
4 N 0 N 0.0000 0.0000 0 0.0000
5 N 0 N 0.0000 0.0000 0 0.0000
6 N 0 N 0.0000 0.0000 0 0.0000
7 N 0 N 0.0000 0.0000 0 0.0000
8 N 0 N 0.0000 0.0000 0 0.0000
Save

Fi0

NOTICE The Scale Settingshould notbe changed without contacting your dealer. Cdroup
incorrect values could adversely affect the acquoddhe positioning of your machine.

Axis and_Labehre for informational purposes to indicate on whagis the scales will be applied. These values
cannot be modified on this screen.

Inputis the scale encoder number based on the map strowarameters 308-315. Numbers 1-6 are on the NIPU1
and 7-14 are on Optic4 drives. If spare headeraagable on the Optic4, they can be used foresiedback.

EnabledY enables the scale and N disables the scale.
Scale Counts/Unit the number of counts of the scale per unit easurement. This value should come directly

from the scale data sheet and should be entertbé icontrol units. If the control is in inches, iitbe value should
be entered in inches.

Ratiois calculated as [(Motor Encoder Counts per ReMotor Rev. per Unit) / Scale Counts per Unit] axaghnot
be modified. It shows how close the counts/unitta®veen the motor encoder and scale encoder.

Deadbands the number of encoder counts away from the canated position that the scale position can be befor
compensating. Typically an integer multiple frorto13 times the Ratio should be used.

Velocity is the number of motor encoder counts / interatpthich the Scales should adjust the positionically
a value of 0.5 is a good starting value. To fignmea value to use based on a units/min. speeaged to convert
it. The equation is [units/min. * Motor Encoderu@s per Rev. * Rev. per unit * (1min/60 sec.)1$¢c./4000

int)].

Due to the nature of scale feedback it is inheyeantl oscillator and by adjusting the Deadband aeldaity that
oscillation can be kept to a minimum.
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Scale IndicatoChanging the Input, Enabled, or Scale Counts/fields will cause scale compensation to be
temporarily disabled. Scale compensation is tesgporarily disabled during homing moves. Evenugiothe
scale is enabled in the menu, scale compensatibhendisabled until the axis is rehomed. Whenaesis
configured for an axis, a scale indicator appealsvib the axis label on the DRO. It will have aagrdackground
when the scale is enabled and a red background thibestale is disabled.

+0.0000

X

Machine Parameters
(F3 — Parmsfrom Configuration)

Machine Parameters 0 - 99
0 20 72.0000 | 40 0.0001 | 60 0.0000 | 80 0.0000
1 0.0000 | 21 0.0400 | 41 0.2500 | 61 0.5000 | 81 -1.0000
2 0.0000 | 22 0.0400 | 42 54.0000 | 62 115.0000 | 82  1000.0000
3 0.0000 | 23 0.0400 | 43 0.0250 | 63 1.5000 | 83 0.0500
4 5.0000 | 24 0.0400 | 44 0.0010 | 64 0.0000 | 84 3.0000
5 0.0000 | 25 0.6800 | 45 0.0000 | 65 1.0000 | 85 1.0000
6 1.0000 | 26 0.6800 | 46 0.0000 | 66 1.0000 | 86 0.0000
7 1.0000 | 27 0.6800 | 47 1.0000 | 67 1.0000 | 87 36.0000
8 3.0000 | 28 0.6800 | 48 0.1000 | 68 640.0000 | 88 36.0000
9 0.0000 | 29 150.0000 | 49 0.0000 | 69 1.7500 | 89 36.0000
10 0.0000 | 30 180.0000 | 50 1.0000 | 70 0.0010 | 90 36.0000
11 15.0000 | 31 -1.0000 | 51 0.0000 | 71 0.0000 | 91 0.0000
12 10.0000 | 32 19200.000 | 52 0.0010 | 72 0.0000 | 92 0.0000
13 0.0500 | 33 1.0000 | 53 0.0100 | 73 0.1000 | 93 0.0000
14 30.0000 | 34 -8000.0000 | 54 0.0000 | 74 4.0000 | 94 0.0000
15 6.0000 | 35 3.0000 | 55 0.0000 | 75 0.0000 | 95 4.0000
16 10.0000 | 36 1.0000 | 56  32000.000 | 76 0.0000 | 96 4.0000
17 3.0000 | 37 3.0000 | 57 0.0000 | 77 0.0000 | 97 4.0000
18 10.0000 | 38 0.0000 | 58 179.9500 | 78 0.0000 | 98 2.0000
19 0.0000 | 39 200.0000 | 59 0.0100 | 79 49,0000 | 99 2.0000
E-Stop PLC Bit Number
Prev. Next
Table Table save
F7 Fg8 Fl10

This screen provides you with a method of changargpus parameters that are used by the contrgather,
you have access to 500 parameters spread acraskes.tEach table gives you access to 100 paravadtartime.
You can navigate between tables using the followys:F7-Previous Tableand F8-Next Table The title at
the top tells you which table you are on. If yosiwto change a field in the table, use the arreysko move the
cursor and select the desired field. A short dgon of the parameter will appear below the tablgpe the new
value and presENTER. When you are done editing the fields, pfe$8-Saveto accept any changes you have
made and save them. Note tRaD-Saveis a single operation that will save all changesvery table that you
modified. PressingSC will discard all changes in every table that yoodified and will return to the previous

menu [Setup].

e NOTE: Many machine parameters can also be setthatlic10 G-code.
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Bit-mapped parameters

Certain control parameters are defined by bit-mdp@dues. In order to change these parameters ystiumderstand
how bit mapping works. A bit-mapped parameterasext as a number, representing a 16-bit valuecicdimtrol. If a
certain bit needs to be turned on, that bit's hinelue must be added to the parameter valueg ibthneeds turned
off, its binary value must be subtracted from taeameter value. The values for each of the 16chitsbe seen in the

table below.

Bit-Mapped Parameter Bits
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 P 1 0
Value | 32768| 16384 | 8192 | 4096 | 2048 | 1024| 512 | 256| 128 64| 32 16 8 4 2 |

To set bit-mapped parameters simply add togetleebithvalues that you need to have enabled.

Examples:
Parameter Bit number and settings
value 15 14| 13| 12| 11| 10 9 8 7 6 5 4 3 p il 0
0 X | X X X X X X X X X X X X X X X
1 X | X X X X X X X X X X X X X X |ON
11<8+2+1| X | X| X X X X X X X X X X | ON| X | ON| ON
24 < 16+8 X| X| X X X X X X X X X | ON| ON| X X X

The following table shows the parameters that areeatly defined:

Parameter | Definition Default
0 E-Stop PLC Bit 0
1 Orientation of Jog keys and Graphics 0
2 G-Code Interpretation Control 0
3 Modal Tool and Length Offset Control 0
4 Remote File Loading Flag & Advanced File Ops 0
5 Suppress Machine Home Setup 0
6 Auto Tool Changer installed 0
7 Display colors 0
8 Available coolant system(s) 2
9 Display language 0
10 Macro M function control 0
11 Probe PLC Input 0
16 Probing Search Distance 10
19 MPG mode 0
20 Ambient temperature 72

21-24 Motor heating coefficients for axes 1,2,3,4 efdR to text
25-28 Motor cooling coefficients for axes 1,2,3,4 ef@ to text

29 Warning temperature 150
30 Limit temperature 180
33 Spindle Motor Gear Ratio 1
34 Spindle Encoder Counts/Rev 8,000
35 Spindle Encoder Axis Number 4
36 Rigid Tapping Enable/Disable 0
37 Spindle Deceleration Time 10
38 Multi-Axis Max Feedrate 0
39 Feedrate Override Knob Limit 200
40 Basic Jog Increment 0
42 Password for Configuration Menus 0
43 G71/72 Depth of Cut 0.01
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Parameter | Definition Default
44 G71/72 Escape Amount 0
45 G74 X Axis Relief Amount 0
46 G75 Z Axis Relief Amount 0
47 G73 Repeat Count 1
49 Thread Chamfer Amount 0
50 G76 Finish Count 1
51 G76 Thread Angle 0
52 G76 Minimum Cutting Depth 0.001
53 G76 Finish Allowance 0.01
55 Radius Programming 0
56 Feedrate Override Display Properties 0
61 High Power Stall Timeout 0
62 High Power Stall PID Limit 0
63 High Power Idle PID Multiplier 1.5
64 4"/5" Axis Pairing 0
65-67 Spindle Gear Ratios 1
68 Minimum rigid tapping spindle speed 0
69 Duration for minimum spindle speed 1.0
70 Offset Library Inc/Decrement Amount .001"/.02mn
72 Data Recording M-Function Options 0
73 Peck Cutting Retract Amount 0.05
74 M-Function executed at tap hole depth 4
78 Display of spindle speed 0
80 Voltage Brake Applied Message Frequency 0
82 Spindle drift adjustment 0.0
83 Deep Hole Clearance Amount 0.05
84 M-Function executed at return to initial poihtapping cycle 3
85 “Door Open” Interlock PLC bit 0
86 Rapid/Linear vector rate limit 0
87-90 Autotune Ka Performance parameters for ay&8,4 48
91-94 Axis Properties for axes 1,2,3,4 0
95-98 Autotune Move Distance for axes 1,2,3,4 2
99 Cutter Diameter Compensation Look-ahead 2
100 Intercon comment generation 0
101 Intercon clearance amount 0.1
102 Intercon spindle coolant delay 3.0
104 Intercon modal line parameters 0
105 Intercon modal arc parameters 0
106 Intercon modal drilling cycle parameters 0
107 Intercon chamfer blend radius 0.01
108 Intercon polar display 0
109 Intercon modal display 0
110 MPU11 Velocity Blending 0
111 Intercon no spindle stop during tool change 0
112 Intercon no coolant stop during tool change 0
114 Intercon use G28 during tool change 0
115 Intercon help 0
116 Intercon G50 max spindle speed 0
132-135 Motor Heating Coefficients for axes 5,6,7,8 Refer to text
140 Message log priority level 1
141 Maximum message log lines 1000
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Parameter | Definition Default
142 Message log trim amount 1000
143 DRO properties (load meters, 4/5 digits, DTG) 0
144 Comparison rounding 0
145 Advanced macro options (fast branching) 0
146 Feed hold threshold for feed rate override 0
147 Number of Status Messages to keep in Operatssije 10

Window

148 Miscellaneous Jogging Options 0

149 Spindle Speed/Surface Footage Threshold 0

150 Backplot Graphics display options 0

155 DSP Probe Installed
156-159 | Autotune Move Distance for axes 5,6,7,8 2

163 Gang tooling 0

165 Acceleration/Deceleration Options 0
166-169 Axis Properties for axes 5,6,7,8 0
170-177 PLC parameters 0

178 PLC I/O configuration (PLC program specific) 0

179 Lube Pump Operation 0

180 File Transfer COM Port 0

181 File Transfer Baud Rate 19.2

182 File Transfer Data, Parity and Stop bit sefting 801

183 File Transfer Flow Control Setting 0

184 File Transfer COM timeout 10

185 File Transfer Serial Port Option 0

187 Hard Stop Homing Power Limit 0
188-199 | Aux key functions 0
200-207 | OPTIC4 Tach Volts Per RPM 0
208-215 MPU Lash/Screw Comp Acceleration Coeffitien 0.125

216 PC Based Lash Compensation on/off 0

217 PC Based Screw Compensation on/off 0
220-231 Smoothing Configuration of Feed Per Minuta/es Refer to text
236-239 Motor Cooling Coefficients for axes 5,6,7,8 0
252-255 Autotune Ka Performance parameters for 8&%,8 0

256 Autotune Enable / Disable 0
300-307 Drive assignment to Axes 1-8 Refer to text
308-315 Encoder assignment to Axes 1-8 Refer to tex
316-323 | Axis slaving parameter **Future feature ndt modify 0
324-331 Axis Boxcar size **Future feature, do naidify 0
332-335 Encoder error suppression 0
336-339 Motor torque estimation for velocity modevels Refer to text
340-347 | Axis Boxcar ErrorSum range **Future feafute not modify 0

348,351,354 MPG Encoder Input 1, 2, 3 15,0,0

349,352,355| MPG Detents per Revolution 1, 2, 3 100

350,353,356| MPG Encoder Counts per Revolution 400

357-364 | Axis Drive Max RPM 0
399 ADL1 arc chord tolerance adjustment 5
900-999 PLC program parameters --
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Parameter 0 — E-Stop PLC Bit
This parameter specifies the PLC bit to which thegsical Emergency Stop switch is connected. Itainty used for
ATC applications that use custom PLC messages.

Paramete

PLC Type ESTOP Input on PLC Parameter Value
RTK3 Input 11 11
PLCIO2 Input 11 11
DC3IO Input 11 11

Servo3Il0 Input 1 1

r 1 — Orientation of Jog Keys and Graphics

This parameter controls the orientation of thekegs and graphics. The default value is 0. Wherdfault value is
active, all graphical displays will depict Lathedling mounted from the back.

Bit | Function Description Parameter Value

0 Flip X-axis on graphics displays? Yes=1,No=0

1 Flip movement directions of X jog keys? Yes Np,=0

2 Exchange X axis and Z-axis jog keys? Yes = 4-No

3 Exchange X axis and Z axis on graphics displays? Yes=8,No=0
Parameter 2 — Dwell G-code Interpretation Control

This parameter is a bit field that controls optidngerpretation of several G-codes. The followtable shows the
functions performed by the value entered in thimgpeeter: Currently, only bit 2 is relevant foiHatoperations, and

all the other bits should be set to value = 0..
Bit [Function Description Parameter Value
0 |(Not used for Lathe) Setto 0
1 |(Not used for Lathe) Setto 0
2 |Interpret dwell time (P) associated with G4 asisgltonds rather thgYes =4, No =0
seconds
3 [See M-series (Mill) manual for reference. Recomaeel setting =0
4 |(Not used for Lathe) Setto 0
5 [See M-series (Mill) manual for reference. Recomaeel setting =0
Parameter 3 - Modal Tool and Length Offset Control
Bit [Meaning Parameter Value
0 |Tool and Length Offset numbers will be reset ujptncompletion|Reset upon job completion = 1,
(and not remain modal and active between jobs). Remain modal between jobs = 0
1 |Unused for Lathe. This bit should be set to 0. outithalways be = 0
2 |Tool Length Offset Retention option. This optjmevents the Yes=4,No=0
current tool length offsets from being turned offem the user
enters the Tool Length Offset menu.
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Parameter 4 - Remote File Loading Flag & Advanced ife Ops
This parameter controls the action of the LoadSodeen when CNC job files are selected from dittets higher
than C. These drives (i.e. drives D, E, F, et@)mesumed to be network drives or extra hard grive

Value | Meaning

0 Job files are not copied or cached. They ardram whichever drives they reside on.

1 Job files are copied to the C drive (c:\cnctissli when they are loaded. The local copy is used
when the job runs.

2 Turn on file caching. Job files are temporarigleed on the C drive. The cached copy is used

while the job is running. The cached copy is deleten the next job is loaded or when
Parameter 4 changestoa 0 or 1.
4 Set the Advanced File load menu as default fadilag files

File caching is useful for machines with both alflzard and a hard drive. By caching job filesrftbe hard drive
on the flash card, the hard drive is not used whiégjob is running. As a result, the life of therd drive is
extended and the flash card does not fill up vathfjles.

Parameter 5 - Suppress Machine Home Setup
This parameter controls machine homing upon startupe control. The following table details thaétions
controlled by this parameter:

Bit | Function Description Parameter Value
0 | Suppress the requirement to set machine homeebefoning jobs? Yes=1,No=0
1 | (Unused)

2 | Disable stall detection when CNC11 first starts. Yes=4,No=0

Bit O suppresses the requirement to set machine @fore running. If bit O of parameter 5 is Ochiae home
must be set before jobs may be run. If bit O ehpeeter 5 is 1, machine home is not requestedqoiines.

e NOTE: Parameter 5 Bit O is separate from the "Ntk ome at Powerup" flag in the Control Configioat
Menu. Parameter 5 Bit O determineisether you must home the machine; the "Machine Home atelPapV flag
determinediow you will home the machine, if you must do so.

Parameter 6 - Automatic tool changer

This parameter tells the control whether you havawtomatic tool changer installed on your machlines field
affects the action of the T codes in your CNC paogs. It also affects whether the ATC key is presethe Tool
Offset Setup.

Value |Meaning
0 |Auto Tool Changer NOT Installed
1 |Auto Tool Changer Installed

Parameter 7 - Display colors
This parameter determines what combination of soldll be used for display. If you have a colosmlay, set this
parameter to 0. If you have a monochrome dis@apécially a monochrome LCD panel) set this parantetl.

Parameter 8 - Installed coolant systems
This parameter is used by Intercon to determinet whalant systems are available on the machinshdtld be set as
follows:

Value|Meaning
1 |Mist Coolant (M7) only
2 |Both coolant systems
3 |Flood Coolant (M8) only
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Parameter 9 - Display language
This parameter determines what language will bd ésemenus, prompts and error messages.
Value |Meaning

0 English
Spanish
French
Traditional Chinese
Simplified Chinese
German
Swedish
Finnish
Portuguese

D[N B|WIN|F-

Parameter 10 - Macro M-function handling
This parameter is a 4-bit field that controls vasg@spects of M functions. The following tablewshdhe functions
erformed by the value entered in this paraméelbe default value is 0.

Bit |Function Description Parameter Value
0 |[Display M & G codes in M function macros? Yes,Nb=0
1 |[Step through M function macros in Block Mode? ¥e3 No=0

2 |Decelerate to stop on M105 and M106. With deettleese moves take |Decel =4,

longer and are slightly less accurate. With imraggstop these moves ardmmediate Stop = (
faster and more accurate; however the lack of otbett deceleration can
cause excessive machine vibration.

3 |[(not used on lathe) setto 0
4 |Decelerate to stop on M115,M116,M125,M126 probimayes. With Decel = 16,
decel.set these moves take longer and are sligistyaccurate. With Immediate Stop =(

immediate stop these moves are faster and moreagechowever the lack
of controlled deceleration can cause excessive imactibration.

Parameter 11 — Probe PLC Input Number and Contact &te
This parameter is used for the PLC input numberithased by the probe device on M115/M116/M125/8M12
probing moves. Allowable range is a single value1+#o 240 and 50001 to 51312. A Positive numbdiciates
Closed on contact and a negative number indicapes ©n contact.
NOTICE Changing this parameter can cause damage to yobe jpievice. You should contact your
Dealer or Local Tech Representative before any fizations are made.

Parameter 16 — Maximum Probing Distance
This is the maximum distance that the M115/M116/6YM2126 probing moves “search” for a surface in\aegi
direction if no travel limits have been enterede Hefault setting is 10 inches.

Parameter 19 - MPG modes
The MPG is a hand-held device that is used astamate way of jogging the machine. This parameggénes the
MPG’s mode of operation.

Bit |Function Description Parameter Value
0 [Ignore MPG encoder error Yes=1,No=(
2 |Enable Z axis MPG* -- This will allow the zYes =4, No=0

axis to be moved with the MPG while
running a job independent of the x and y axes

*PLC program interaction is needed for these feturThe plc program is in direct control of MPGdes. Z-axis
MPG operation is not available with all controls.
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Parameters 20-30 (also 132-135, 236-239) - Motormperature Estimation
These parameters are used for motor temperatuneagisin. Parameters 20, 29 and 30 correspond cegely to
the ambient temperature of the shop, the overlgeatarning temperature, and the job cancellatiorpeature, all
in degrees Fahrenheit. Parameters 21-24 and 13ar&3he heating coefficients. Parameters 25-28286e239
are the cooling coefficients.

Suggested values for AC Brushless Motors and Drives
SD SD3, SD1| SD3, SD1 SD3, SD1 SD1 45A SD1 45A
Drive 750 W | 1,2 KW | (finned heatsink) (finned heatsink) (finned heatsink
motors motors 1,2 KW motors | 3 KW motors 4 KW motors
Parameters Axes Valueg Values Values Values Values
21-24 1-4 0.23 0.5 0.23 0.23 0.23
132-135 5-8 0.23 0.5 0.23 0.23 0.23
25-28 1-4 12.0 9.0 12.0 12.0 14.5
236-239 5-8 12.0 9.0 12.0 12.0 14.5
20 N/A 72 72 72 72 72
29 N/A 150 150 150 150 150
30 N/A 180 180 180 180 180
Suggested values for DC Brush Motors and Drives
Servo 9A Drive, | 12A Drive, | 15A Drive, | 15A Drive, |25A Drive,
Drive 17 in/lb 29 in/lb 29 in/lb 40 in/lb 40 in/lb
motors motors motors motors motors
Parameters Axes Values Values Values Valuges Vallies
21-24 1-4 0.028 0.02 0.027 0.03 0.04
132-135 5-8 0.028 0.02 0.027 0.03 0.04
25-28 1-4 0.68 0.68 0.68 0.68 0.68
236-239 5-8 0.68 0.68 0.68 0.68 0.68
20 N/A 72 72 72 72 72
29 N/A 150 150 150 150 150
30 N/A 180 180 180 180 180

Parameter 33 - Spindle Motor Gear Ratio
NOTICE The default value for this parameter is 1 and sthook be changed unless you have
consulted your dealer or local Technical repregasetid!
Sets the gear or belt ratio between the spindl®nastd the chuck in high gear range. Should batgrehan 1.0 if the
motor turns faster than the chuck and less thaif thé chuck turns faster than the motor. Ndiés value applies to
high range. The ratio between high range and loamges is established by the gear ratio param@g+87).

Parameter 34 - Spindle Encoder Counts/Rev

This parameter controls the counts/revolution fier $pindle encoder. The spindle encoder is redjfirespindle-
slaved movements such as Threading, Feed-Per-Riewvotnoves, and Rigid Tapping, . If the encodemtsup when
running CW (M3), the value of this parameter muspbsitive. If the encoder counts up when run@ayv (M4),
the value of this parameter must be negative.

Parameter 35 - Spindle Encoder Axis Number

Input from a spindle encoder is required for spirslaved movements such as Rigid Tapping, ThreadimdFeed
per Revolution movement. This parameter spedfiesaxis number (1 through 8) to which the spimtieoder is
assigned. Encoder assignments are specified bymeters 308-315. For example, if you decide tdigare the 5th
axis as the spindle, and the spindle’s encodé&eid st MPU11 onboard input encoder, then Parar8téhis
parameter) should be set to 5, and Parameter 3ildshe set to 1.

T Series Operators Manual 5/18/2011 14-15



Parameter 36 - Rigid Tapping Enable/Disable
This parameter is a bit field that enables or desRigid Tapping and its options.

Bit |Function Description Parameter Value
0 |Enable Rigid Tapping? Yes=1,No=0
1 |Suppress sending "Wait for Index Pulse" during@®Yes =2, No=0

Tapping?
2 | Allow Spindle Override during Rigid Tapping? Yed, No=0
3 |Use Spindle Off system variable bit? Yes=8,No=0
(see note below) (see note below)

Note on Bit 3: This bit enables the spindle offteyn variable, for mpull systems. Most systenmswilneed to set
this bit. Mpull systems will not execute custom d&cro commands during a rigid tap. Instead tlftevaoe
determines which bit, M3 or M4, to turn off to sty spindle. Alternatively, setting bit 3 willwse the software to
set the spindle off system variable bit, SV_PC_RIGIAP_SPINDLE_OFF. The plc program is then respgnagor
monitoring that bit and performing all actions ider to turn off the spindle.

Parameter 37 - Spindle Deceleration Time
This parameter is used in conjunction with param@dewhen rigid tapping is enabled. This setsameunt of time
required for the spindle to decelerate before itcves direction during a rigid tapping operation.

Parameter 38 - Multi-Axis Max Feedrate

This parameter is used to limit the feedrate alhfped-per-minute move vectors. This paramedertme used to
limit the speed of multi-axis moves on machines thay have enough power to move a single axis kafidt starve
out of power on 2 or 3 axis rapid moves. A zerthis parameter will disable this feature. Note thés feature has no
effect for movement commands handled by SmootHr2g0=1).

Parameter 39 - Feedrate Override Percentage Limit

This parameter is used for limiting the upper ehthe Feedrate Override Knob percentage to a Vatue 100% to
200%. This parameter can be used to restrict ¢éleelfate Override Knob effect on machines with maxmnates
over 200 in/min. The Feedrate Override Knob pegais normally allowed to go to 200%. Howevernw@chines
with high cutting speeds, if the knob is turned@@00%, it creates overshoots on corners. Ifghrsmeter for
example is set at 110, it will stop the Feedrater@de Knob from exceeding 110%, and thus causevbeshoots to
disappear.

Parameter 40 - Basic Jog Increment
This parameter holds the basic jog increment (L0060 0.002mm by default). This value is usedhmy x1, x10 and
x100 jog keys (0.0001, 0.001 and 0.01 on older ales3.

Parameter 42 — Password for Configuration Menus
This parameter determines the password that thenuss enter in order to gain supervisor accesisg@onfiguration
menus.

Value Meaning

54.0 No password required for supervisor accessysler is not prompted for a passwprd

ABCD.ABCD |Password is 4 digits represented by “ABCD
Any other numbert Password is “137”

Parameter 43 - G71/G72 Depth of Cut
The depth of each successive cut along the Z-8tig3(71) or X-axis (for G72). The minimum valuedi$001"; the
maximum is 9999.9999"; the default is 0.01".
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Parameter 44 - G71/G72 Escape Amount
The distance the cutter will move away from the-pug surface before going back to start the nessp The
minimum value is 0; the maximum is 9999.9999"; dieéault is 0.

Parameter 45 - G74 X axis Relief Amount
Distance along the X axis that the cutter will maveay from the surface before returning to thetisigupoint at the
end of a pass. The minimum value is 0; the maxinma8999.9999; the default is 0.

Parameter 46 - G75 Z axis Relief Amount
Distance along the Z axis that the cutter will mavey from the surface before returning to thetisigpoint at the
end of a pass. The minimum value is 0; the maxirrsu@999.9999; the default is 0.

Parameter 47 - G73 Repeat Count
Number of passes to cut. The minimum value isé;nbaximum is 1000; the default is 1.

Parameter 49 - Thread Chamfer Amount

The length of the chamfer inserted at the end refitis cut with the G92 and G76 cycles, as a melapthe thread
lead. A value of 1.0 inserts a one-thread chaniféde minimum value is 0; the maximum is 100; thiadk is 0. See
Chapter 11 for more information on G92 and G76.

Parameter 50 - G76 Finish Count

Number of finish passes in the G76 cycle. Allla# finish allowance is removed with the first fimigass; the
remaining passes are spring passes over the sameTga minimum value is 1; the maximum is 99; dieéault is 1.
See Chapter 11 for more information on G76.

Parameter 51 - G76 Thread Angle
Compound angle of the thread. The minimum valug the maximum is 120; the default is 0. See @afil for
more information on G76.

Parameter 52 - G76 Minimum Cutting Depth

In the G76 cycle, each successive pass has a smaith increment. This parameter sets the minimepth
increment. The minimum value is 0.0001"; the maximis 999.9999"; the default is 0.0010". See Gérapt for
more information on G76.

Parameter 53 - G76 Finish Allowance
Finish allowance left after the depth passes, teebwved by the first finish pass. The minimurf.8001"; the
maximum is 9999.9999"; the default is 0.0100". Seapter 11 for more information on G76.

Parameter 55 - Radius Programming

By default, all X-axis positions and X axis toofs#ts are diameter values. The actual travelefthchine will be
half the requested distance. If parameter 55tigsk X-axis positions and tool offsets will bedrpreted as radius
values. In this case, the actual travel of thelmmacwill be equal to the requested distance.

Parameter 56 — Feedrate Override Display Properties
This parameter is a 3-bit field that is used tdraehow the federate override is displayed in thtus window.

Function Parameter Value
0 | Not used

1 | Display programmed rate not actyal Yes =2; N =
2 | Display a bar meter of percentage Yes =4; No = (

Bi

—

T Series Operators Manual 5/18/2011 14-17



Parameters 61-62 - Stall detection parameters

The T-Series control will detect and report sevstall conditions. The low power stall occurshiétcontrol has been
applying a specified minimum current for a spedfiene, and no encoder motion has been detecthi nfay
indicate a loose or severed encoder cable. Amigber stall occurs if the control has been applghbpast 90%
current for a specified time, and no motion gretttan 0.0005" has been detected. This may indecateysical
obstruction. Note that this feature will only woxlth torque mode drives and not velocity mode efsiv

Parameter 61 is the time limit, in seconds, foigh Ipower stall. The default is 0.5 seconds.
Parameter 62 is the PID output threshold for a pigler stall. The default is 115.

Parameter 63 - High Power Idle PID Multiplier

This parameter holds the value of a constant useshdtor temperature estimation when an axis ismmting and no
job is running but there is power going into thetondo maintain its position. The default valueliS. This
temperature estimation is intended to detect élaly axis is stopped against some abnormal resistasuch that it
will probably overheat later.

Parameter 64 — Fourth/Fifth Axis Pairing
This feature enables th&dand 5" axes to be paired together or individually beirua slaved state with any of the
other axes. This is intended to drive 2 screwspposite sides of a table or gantry system. Sefpdmiameter to O
(default) to indicate that no other axis is paivéth the 4" or 5" axis. In order to pair both th& 4nd %' axes on the
same system add th® axis value with thebaxis value. Example™axis paired with the Z-axis and &xis paired
with the 3" axis a value of 49 would be entered into paramerThe axes are slaved upon power up but illis s
possible to move the paired(dr 5" axis independently if the axis is labeled.
* NOTE: You cannot run Autotune on paired axes.
Value | Meaning
0 No Pairing (Default)
1 Pair 4" axis with Z Axis
2 Pair 4" axis with X Axis
3 |Pair 4 axis with 3rd Axis
16 | Pair § axis with Z Axis
32 | Pair § axis with X Axis
48 | Pair 8 axis with 3rd Axis
64 | Pair 8 axis with 4th Axis

Parameters 65-67 - Spindle gear ratios

These parameters tell the control the gear ratioa fnulti-range spindle drive. Up to four speaxges are supported:;
high range is the default. Parameters 65-67 sp#wuifgear ratio for each lower range, relativhigh range. For
example, if the machine is a lathe with a dual easygndle, and the spindle in low range turns t&0speed it turns

in high range, then parameter 65 should be setltoote that these values can be signed +/-if Swjtching from
high range to a lower range causes the spindledent¢o count in the opposite direction, then a tiegaalue can be
used to compensate for this.

Parameter 65 is the low range gear ratio. Theuttafal.
Parameter 66 is the medium-low range gear ratlee default is 1.
Parameter 67 is the medium-high range gear rathe default is 1.

These parameters work in conjunction with the Pkégpam, which uses the states of INP63 and INP&gimal to
the CNC software which range is in effect, accaydimthe table below.

Spindle Range

PLC INPUT | High Range| Medium High Range Medium Low Range Laanfe
INP63 0 1 1
INP64 0 0 1 1

o
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Parameter 68 — Minimum Spindle Speed (Rigid Tappindarameter)

This parameter holds the value that the spindi@ssidown to from the programmed spindle speed tosvire end of
the tapping cycle. The lower the value, the morueately the Z axis will land on target, but at éxpense of
possibly stalling the spindle motor which in turillwause Z to stop short. If this value is toageythe off target error
will increase. The suggested starting value is 4.

Parameter 69 — Duration for Minimum Spindle Speed Mde (Rigid Tapping Parameter)

This is the duration of time, in seconds, thatdbetrol will stay at minimum spindle speed. If thember is too small,
overshoot may occur. If the number is too large,uber waits longer for the hole to be tappedeastbw speed
specified by parameter 68. The suggested startihgevs 1.25 seconds.

Parameter 70 - Offset Library Inc/Decrement Amount
Sets the increment and decrement amount used offdet library.

Parameter 72 — Data M Function Options
The setting of this parameter affects the operaifdhe data M functions M122 and M123.

Bit | Function Description Parameter Value
0 | Suppress output of axis labels by M1227? YesNaly 0

1 | Insert commas between positions/values with V&P M1237? Yes=2,No=0
2 | Suppress spaces between positions/values owtpytte!122 and M123? Yes=4,No=0

Parameter 73 - Peck Retract Amount
This parameter sets the peck retract amount assdasath G74 and G75. The minimum value is O;rtfeximum
value is 9999.9999"; the default value is 0.0508&e Chapter 11 for more information on G74 and.G75

Parameter 74 — M-function executed at tap depth (Gaed Cycle Parameter)

This specifies the number of the M-function thagxecuted at the bottom of the Tap cycle (primardgd for
reversing the spindle in preparation for pullindg ofithe tap hole). This also specifies the nundfehe M-function
that is executed after the Counter Tap cycle isdogturned to the initial point). Both Tap andu@ter Tap cycles
are performed by G84 (see G84 in Chapter 11).

Parameter 78 — Spindle Speed Display and Operations

Bit 0 specifies how the spindle speed is determaratidisplayed in the CNC11 status window. Whenosg.0, the
spindle speed is determined by reading the endeddback from the axis specified according to patem35.

Which has the number of encoder counts/revolutpmtidied in parameter 34. When set to 0.0, thplaygd speed is
not measured; the speed is calculated based up@etispeed, spindle override adjustment, andrgege. Bit 1
allows the control to slow the programmed feed ifatee spindle speed slows down. Bit 2 will make tontrol wait
until spindle at speed is at least the set pergeritaat is set in parameter 149.

Bit | Function Value

0 Display actual spindle speed Yes=1, No=0
1 Slave feed rate to programmed spindle speed YedNo =0

2 Wait for spindle at speed Yes =4, No = (

Parameter 79 — Auto Brake Mode PLC Bit for Uniconste-2

This parameter specifies which PLC bit signalssta¢e of automatic brake mode when using the Usiaer2
console type. For other console types, it hasfieate This parameter can be changed to allowAll® Brake mode
key to be located in different positions on theddmisole-2 jog panel.
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Parameter 80 — Voltage Brake Message Frequency
This parameter specifies the number of time th®“46ltage brake applied message has to occur bef@Ehow it in
the message window and message log. A value oflOnall display the message for every instance ithaccurs.

Parameter 82 — Spindle Drift Adjustment (Rigid Tapgng Parameter)
This value is the number of degrees that the spinil take to coast to a stop if it is cut off wenit is spinning at the
spindle speed specified by parameter 68.

Parameter 83 — Deep Hole clearance amount (Canned/€le Parameter)
Parameter 83 specifies the clearance amount used)@uG83 deep hole drilling cycle.

Parameter 84 — M function executed at return to irtial point of tapping cycle (Canned Cycle Parameter

This specifies the number of the M-function thagxecuted after the Tap Cycle is done (returndldanitial point).
This also specifies the number of the M-functiost s executed at the bottom of the Counter Tafedyo reverse the
spindle in preparation for pulling out of the coemtap hole). Both Tap and Counter Tap cycles arbpned by G84
(see G84 in Chapter 11).

Parameter 85 — “Door Open” Interlock PLC bit

This parameter provides a way for a system integtatimplement a safety interlock that limits rafenovement
when the doors are open. This parameter spedif@PBLC bit number and PLC bit polarity that indésathe "door
open” condition. If the specified PLC bit is iretepecified “door open” condition, then all rapadgl non-Smoothing
feed-per-minute movement will be limited to thevgljog rate (as specified in the Jog Parameters nreMachine
Configuration). Polarity of the “door open” conditi is specified thuswise: a positive number indisdhat the “door
open” condition occurs when the specified PLC $i®n, and a negative number indicates that ther“dpen”
condition occurs when the specified PLC bit is Qfbte that this parameter does not affect the $pisppeed, and also
does not affect threading speeds nor feed-peruteal moves. Furthermore, this feature has no effedeed-per-
minute movement handled by Smoothing (P220=1hi# parameter is set to 0 (the default value), thenfeature is
disabled, and no checking for a “door open” condiis done, and consequently all movement commanitsin at
their normal programmed feedrates.

Parameter 86 — Rapid/Linear vector rate limit

This parameter controls the feature that impodesition the number of rapid and/or feed-per-minlinear moves
allowed each second. If the value of this parameteore than 0, Rapid and/or Linear moves wilcbenbined to
prevent the aforementioned limit from being exceedEhis parameter is used for testing purposeshadld be set
to O to disable this feature. Note that this featuas no effect for movement commands handlechigoghing
(P220=1).

Parameters 87-90 (and also 252-255) - Autotune KaeRormance parameters

These parameters are used by autotune. Incresinglue will increase the Ka used by autotunekviaihen used
will increase the PID used during acceleratione @iafault value is 0. The maximum value is 50 da@dnbinimum
value is 0. Values for axes 1-4 are specifiedarameters 87-90. Values for axes 4-8 are spedcifipdrameters 252-
255.
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Parameters 91-94 (and also 166-169) — Axis Propersi
These parameters may be used to set various axienties. Properties for axes 1-4 are specifiqgzhimameters 91-94.
Properties for axes 4-8 are specified in param@aiggs169.

Bit  |Function Description Parameter Value

0 Rotary/Linear Axis Selection Rotary Axis= 1, LaweAxis= 0

1 Rotary Display Mode Wrap Around = 2, Show Rotagie 0
2 NOT USED ON LATHE Recommended bit value is O

3 Suppress park function? Don’t Park =8, Park =0

4 C Axis Selection C Axis =16, Off=0

5 Linear Display of Rotary Axis Linear Display =,32efault Rotary = 0
6 NOT USED ON LATHE Recommended bit value is 0

7 For C axis divide counts per rev by 36( Divide3io = 64, No Divide =0

8 NOT USED ON LATHE Recommended bit value is O

9 Hide axis from DRO display Yes =512, No=0

10 [NOT USED ON LATHE Recommended bit value is 0

Bit 0: Turning this bit on will cause the DRO display tbe affected axis to be displayed in degreeso Ahis
information is used by Intercon to make rotary axipport available (by setting parameter 94 tadicating that the
fourth axis is rotary). This bit is also used wipenforming inch/mm conversions: values for a rp&aeis will not be
converted since they are assumed to be in degegasdiess of the system of linear units.

Bit 1: This bit has no effect unless Bit 0 (mentionedva) is turned on. When this bit is turned onWadp Around”
display is shown on the DRO. A “Wrap Around” Rot&isplay is a display in degrees without the nundife
rotations shown. If this bit is turned off, thennloer of rotations away from O degrees will be shawamgside the
degree display.

Bit 3: Setting this bit prevents <F1> (Park) in the Sbutd menu from parking this axis.

Bit 4: Setting this bit enables C axis control capabilityhe corresponding label field in the Machine fiyuration
should also be set to a “C”.

Bit 5: This setting overrides only the DRO display opsidor an axis that has bit 0 set (including theaRpDisplay
Mode — bit 1) so that the display does not refeedegree symbol or any indication of the numbeotdtions, but
appears as a linear axis.

Bit 7: This setting will divide the counts per revolutibeing sent to the CPU by 360 to provide more peeci
positioning for the C axis.

Bit 9: This setting will hide the affected axis from DRO display. Note that this does not prevent suchxis from
being commanded to move.

Parameters 95-98 (and also 156-159) - Autotune Moistance

These parameters hold the maximum distance thaioiimeol will move each axis in either directioorn the starting
point when Autotune is executed. The default vétuehese parameters is 2.0 inches. Values fos &x¢ are
specified in parameters 95-98. Values for axesafe&pecified in parameters 156-159.

Parameter 99 — Cutter Diameter Compensation Look-adad
This parameter sets the default number of lineoesaents for the G-code interpreter to scan aladaah cutter
diameter compensation (G41 or G42) is active. ®alof 1 to 10 are allowed for this parameter.

Parameters 100-109, 111-116 — Intercon parameters

These parameters are some of the Intercon setamptars. See Chapter 8 for more information athmse
parameters. Changing values will change Interettmgjs and may affect the output of the G-codganm if it is re-
posted.

Parameter 110 — MPU11 Velocity Blending
This turns on/off the MPU11 feature which smooties ¥elocity transitions between adjacent vectorasoiote that
this feature has no effect for movement commandslled by Smoothing (P220=1).
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Parameters 132-135 — Motor Heating Coefficients foaxes 5-8
See parameters 20-30 for more information.

Parameter 140 — Message log priority level

This parameter controls the messages that arewtitthe message log, which can be accessed ththeB9 - Logs
function in the Utilities menu. See Chapter 15tfa list of numbered messages. Message loggmpeaisabled be
setting this parameter to —1. The recommendetklm is 4.

Value | Which numbered messages are logged

-1 None

1 Numbered messages 0-299 and 400-499 — The nmamiséaults.

4 Numbered messages 0-299 and 400 and higher ma$teserious faults and medium severity errors.
9 All numbered messages.

Parameter 141 — Maximum message log lines

This parameter is the number of lines that wilkket in the message log. If this parameter iscs20,000, for
example, the newest 10,000 messages will be retai@&C11 will delete the oldest messages, trimrtieglog file
to the given number of lines at startup and pecialti while CNC11 is in an idle state. Paramet&2 gontrols the
frequency of the log cleanup.

Parameter 142 — Message log trim amount

This parameter is the number of additional linesvalthe minimum that can be added to the log befasaeduced to
the minimum size. Setting this parameter to a tovedue will cause the log file to be trimmed t® hinimum size
more often. The higher the value, the less ofteridg will be trimmed. The speed of the disk drand total size of
the log file at the time it is trimmed will detennai how long the log cleanup takes. Under mosumstances, using
10,000 and 1,000 for parameters 141 and 142 vallige a reasonable and useful log size with naceatile effects
on performance. If parameters 141 and 142 an® sxtcessively high values, the message "Trimmiogss lines
from log file" will be presented. This messagel @ppear at startup and very infrequently when CN{Sldle.
Normal operation can proceed after the messagpplisas. If the delay is unacceptable, reduce thesaf
parameters 141 and 142.

Parameter 143 — DRO Properties (load meters, 4/5gits, Distance To Go)
This parameter controls the display of the axisl logeters and 4/5 digits DRO precision.

Bit [Function Description Parameter Value

0 |Enable Load Meters Enable = 1, Disable 4 0

Load Meter Outline Enable = 2, Disable =|0

1
2 |DRO 4/5 Digit Precision 5 digits = 4, 4 digitd=
3 |Mini DRO (Distance to Go)| Enable = 8, Disable =|0

Add the values of the desired properties. For eXxanyse a value of 3 to display load meters witthroes. The value
11 will display load meters, outlines and the nidO. The axis load meters will be colored greenvidues that are
up to 70% of maximum power output, yellow for vaumtween 70% and 90%, and red for values betw@¥nahd
100%. The axis load meters appear below the DiR@dch axis (see Chapter 1).
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Parameter 144 — Comparison Rounding

This parameter determines the built in roundingifi@r comparison operators (‘EQ’, ‘NE’, ‘LT’, ‘GTé&tc.) in
expressions. Rounding of comparison argumentsdessary due to extremely small errors that ateopavery
floating-point calculation. The result of suchasg'is that two floating-point values are rarehaetky equal. The
value of parameter 144 represents the precisiaomparison in places after the decimal pointhdf parameter is set
to 9.0, for example, then comparison operatorsdetiiare two numbers that differ in value by |ésst0.0000000005
as being equal. The value 0.0 is a special valakttrns comparison rounding off. When comparigamding is off,
it is up to the G code programmer to build the igien into conditional statements, for example ABS[#A - #B] LT
0.00005 THEN GOTO 100”. When comparison roundsgff, the “EQ” usually returns “false”. If paratee 144 is
set to 9, the programmer can shorten the previcasgle to “IF #A EQ #B THEN GOTO 100”.

Parameter 145 — Advanced Macro Properties (Fast Braching)

This parameter turns fast branching on (1) and®ff The other bits of this parameter are resefeetuture use.

If fast branching is disabled, CNC11 searches faiwathe program for the first matching block nianlnd resumes
searching, if necessary, from the top of the pnogr&or this reason, backward branches take lahgerforward
branches and backward branch times depend ontdigtogram size. If the program is sufficientlyde, use of the
GOTO statement could introduce temporary pauses.

When fast branching is enabled, CNC11 rememberwdations of block numbers as it finds them duinggram
execution. Backward branches always take placeeitimtely. The first forward branch to a block get
encountered will take additional time as CNC11 daes forward for the block number; however, subsatjforward
branches to that block number will take place imiaiety. The trade-off for using fast branchinghat all line
numbers at a given level of program or subprogramtrboe unique and programs will use more memory
(approximately 16 kilobytes of memory for every Qdflock numbers in the program.)

Parameter 146 — Feed Hold Threshold for Feed Ratev@rride
This parameter sets the lowest value permittetieateed rate override percentage before feed b@dgaged. Feed
hold will be released when the override percentageeater than this value.

Parameter 147 — Number of Status Messages to keepQperator Message Window
The Operator Message Window is the box of scrolitagus messages that appears in the upper rigigroaf the
Main Screen. The number of remembered status gessan be adjusted by this parameter.

Parameter 148 — Miscellaneous Jogging Options
This parameter enables and/or disables certainrmgtmodes of jogging.

Bit |Function Description Parameter Value

0 |Unused Should be setto 0

1 |Prohibit Keyboard Jogging Prohibit Keyboard JoggiE= 2
Keyboard Jogging allowed = 0

Note: With this parameter set to zero, you need to aetrpeter 170 to enable keyboard jogging.

Parameter 149 — Spindle Speed/Surface Footage Thhedd

This parameter defines the threshold at which timeation will be permitted. It is specified asergentage of the
programmed spindle speed. For example a val@eBofould inhibit linear motion until 80 percenttboke
programmed spindle speed was reached. To enableatameter a value of 4 must be added to param@te

Parameter 150 — Backplot Graphics display options
This parameter controls the various options releddzhckplot graphics.

Bit Function Description Parameter Value

0 Sets Run Time Graphics option default fo Enable = 1, Disable = 0
ON

4 Display Lash/Screw Compensation Enable = 16,lidésa 0
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Parameter 155 — Probe Device Type
This parameter specifies the type of probe beirglus

Value Meaning

0 Standard Mechanical probe
1 DSP probe

2 DP-7 probe

Parameters 156-159 — Autotune move distances fores5-8
See parameters 95 — 98 for more information.

Parameter 163 — Gang Tooling
This parameter enables the tool library to selexttfmount or back mount tool approach for gandjnigo If set to 1
you can measure both front mount and back moutinhgno

Parameters 165 — Acceleration/Deceleration Options

This is a bit field parameter which modifies carteetails of axis acceleration and decelerationnwdreaxis stops
moving, changes direction, or starts moving. TégBarameters screen in the Machine Configuratibthe original
DeadStart values for each axis. This parametewalljou to modify these DeadStart settings undeaiceconditions.
Note that if both Bits 0 and 1 are turned on (vaiuket2 = 3), the effect is cumulative, i.e. the efé¢ct will be that %2
DeadStart value will be used when a slave axissstogtarts up from a stop. Likewise, if both Eitand 3 are turned
on, the effect will be cumulative also. Note ttias feature has no effect for movement commandslied by
Smoothing (P220=1).

Bit Function Description Parameter Value

0 Use ¥4 DeadStart value for a slave axis that sioptarts from a Enable = 1, Disable =0
stop

1 Use 2 x DeadStart value for a slave axis thaissto starts from a Enable = 2, Disable =0
stop

2 Use ¥4 DeadStart value for a slave axis that seger Enable = 4, Disable =0

3 Use 2 x DeadStart value for a slave axis tharsss Enable = 8, Disable = 0

4 Limit the feedrate along the path of G2 or G3ranves such that Enable = 16, Disable =0
the feedrate will be uniformly limited to the lessé the maximum
rate of the 2 axes involved in the circular motion.

Parameters 166-169 — Axis Properties for axes 5-8
See parameters 91-94 for more information.

Parameters 170-179 — PLC Parameters
These parameters are especially reserved as afspalsga which is to be sent to the PLC. Pararsetér, 178, 179
have been standardized for specific applicatioasafeter 177 is used for trouble shooting purpoebs

Parameters 170 — Enable Keyboard Jogging and set &drate over ride Control
This PLC parameter is used to enable keyboard fjogamnd determine whether jog panel or keyboardréeaver
ride is used. To enable keyboard jogging set perani48 to zero and this parameter to a 1.

Bit Function Parameter Value
0 Enables Keyboard jogging Enable = 1, Disable =
0
1 Only looks at Feedrate over ride from Jog Enable = 2, Disable =
panel 0
2 Only looks at Feedrate over ride from Enable = 4, Disable =
keyboard 0
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Parameter 178 — PLC /O configuration

This parameter can be use to set switch types Iit@mo NO and some other options. Each Bit corredpdn a
different function. All values are to be addedtte turrent setting. For example, if you need tdgdwliow lube to
normally open add 1 to this paramet®lOTE: This parameter works only with specific PLC progsa The PLC
program installed in the control MAY NOT be mappedindicated below. These parameters should enthbnged
by a qualified factory technician. The exampleegitoelow is intended for reference only:

Bit Function Default state Opposite State
0 Lube Fault Closed = OK Add 1
1 Spindle Fault Closed = Faul Add 2

179 — Lube Pump Operation
This parameter can be configured to control a yan€lube pumps. The value is formatted as MMMBI®M for
minutes and SS for seconds. Below is a table oksexamples.

Type of Pump MM S Operation

M S
Mechanical/CAM 0 D 179=0 Power is on when machine is running a join dDI

Mode

Electronic “lube 16 0 179=1600 Holds power on to the pump for 16 minofgeb or
first” 0 MDI time
Electronic “lube 16 0 179=1600 Holds power on to the pump for 16 minofgsb or
last” 0 MDI time
Direct Controlled 30 1 179=3015 Waits for 30 min of job or MDI time, thapplies
Pump 5 power for 15 seconds.

Parameters 180 — File Transfer COM Port

This parameter specifies which COM port will bediger file transfer. Accepted values are 0O disdlaled 1-4 for
COM1 — COM4. Setting this parameter to an accepadae other than O will provide@ownload and arUpload
option in the drive list of the Advanced File Opgii.

Parameters 181 — File Transfer Baud Rate

This parameter sets the maximum file transferfiatserial communication. The value of this partenés in KBaud
and has a range of 1.2 to 115.2. The default.@Klshud. The longer the serial cable the lowertied rate that can
be used for file transfer.

Parameters 182 — File Transfer Bit Parameters
This parameter sets the number of data bits, tfparity and the number of stop bits for the sec@hmunication file
transfer. The default value is 801 for 8 data, mitsparity and 1 stop bit.

Digit | Function | Value

1's Stop bits | 1 or 2 stop bits accepted

10’'s | Parity 0 = No Parity; 1 = Even Parity; 2 = Ciakity
100’s | Data bits| 5 — 8 data bits accepted
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Parameters 183 — File Transfer Flow Control
The setting of this parameter determines the COMffe transfer flow control.

Value | Meaning
0 No Flow Control
1 Software (XON/XOFF) Flow Contro
2 Hardware (CTS/RTS) Flow Control

Parameters 184 — File Transfer Timeout

This parameter is used to set the timeout timeléovnloads. When thBownload option is selected you have to start
the download within the set amount of time or tbedload will time out. The default value of thisrpmeter is 10
seconds, but can be set from 6 seconds to 600d®¢bd minutes).

Parameters 185 — File Transfer Options
This is a 2 bit parameter to set file transfer apdi

Bit | Function Value
0 | Ignore CR on downloads 1=Yes; 0=No
1 | Translate NL (new line) to CR on upload. 2= Y@s; No

Parameters 187 — Hard Stop Homing

This parameter is used when homing off hard stdjpe value set in this parameter determines theuatrad current
sent to the motor while homing. Value range is 082, typical value for a DC system is 16000. Nbt this
feature does not work with velocity mode drives.

Parameters 188-199 — Aux Key Functions
These parameters are used to assign a functiaxtkeys 1-12 (i.e. P188 = Aux1 ... P199 = Aux12). Toiowing is
the list of possible functions that can be executbdn an aux key is pressed.

Function Parameter Value Function Parameter Value
No Function 0 One Shot - Frame 9

Input X Axis Position 1 One Shot - Face 10

Input Y Axis Position 2 Execute M Cdile mll*

Input Z Axis Position 3 Free Axes 14

Set Absolute Zero 4 Go to Power FeediMe 15

Set Incremental Zero 5 XYZ Set Absoliézo 16

One Shot - Drill 6 One Shot - Drill Bélole Circle 17

One Shot - Circular Pocket 7 One SHhotilt Array 18

One Shot - Rectangular Pocket 8

For example, if you wanted Aux4 to call up the “QBteot - Circular Pocket” , you would set paramé&&t to 7.

The Input Axis Position functions must be used i Set ABS/INC Zero functions. After entering thesired value
at the input field provided by the Input Axis Pasitfunction, press an aux key assigned eithefuhetion Set ABS
Zero or Set INC Zero.

* mis the number of the M code to execute. For exanifthe parameter value is set to 7211, therfifanc72.mac

will be loaded and executed when the Aux key wasged.
Custom overlays with the keys that represent thesetions are available; contact your dealer facipg.
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Parameters 200-207— OPTIC 4 Tach Volts Per 1000 RPM
These parameters control the digital Tach outpuherOptic4 boards. They are used on drives ligFainuc velocity
mode drives that require a tach input. The valuenpte is the volts/1000 RPM off of the motor.

Parameters 208-215 MPU-based Lash/Screw Compensatidcceleration Coefficient

These parameters control the speed of the LasbraBdiew Compensation for axes 1-8. The lashbeiltaken up
with acceleration equal to the coefficient muloliby the acceleration rate for the axis. A valueeoo would
effectively disable MPU-based Lash and/or MPU-b&Se@w Compensation.

*NOTE: These coefficients are not used by PC-Bdasesh nor PC-based Screw Compensation

Parameters 216 PC Based Lash Compensation on/off

This parameter controls which Lash Compensatiorordgm to use. The default value of 0 is recommelngecause
it allows lash compensation to occur during anylkiaf motion. If PC Based lash is used then onlyrduan MDI or
programmed move (but not during jogging) will lagimpensation be applied.

Function Value
Use MPU-Based Lash Compensation 0
Use PC-Based Lash Compensation 1

*NOTE: Lash/Screw Compensation Acceleration Coadfits (parameters 208-215) are not used by PC-Baessid
Compensation.

Parameters 217 PC Based Screw Compensation on/off

This parameter controls which Screw Compensatigodthm to use. The default value of 0 is recomneehldecause
it allows screw compensation to occur during amglaf motion. If PC-Based scew compensation is tisex only
during an MDI or programmed move (but not duringgimg) will screw compensation be applied.

Function Value
Use MPU-Based Screw Compensation 0
Use PC-Based Screw Compensation 1

*NOTE: Lash/Screw Compensation Acceleration Coedfits (parameters 208-215) are not used by PC-Basev
Compensation.

Parameters 220-231 — Smoothing Configuration of FdePer Minute moves
These parameters are used control the behavibe@rmoothing feature. In particular, parametertR2@s
Smoothing on or off. Note that Smoothing only weofér feed-per-minute moves.

Parameter Description Recommended values
220 Turn the Smoothing feature ON or OFF . 1 = Simiag (set to 0 to use Exact
Stop mode)
221 NBpts: The number of points in the smoothing5 to 10

filter. The higher this value, the more rounded
corners will become (see tolerance below)
222 STEP: Smoothing breaks up a G code progran®01 inch /.025mm
into segments of this vector size. Use this rule
of thumb: Tolerance = (Nbpts*STEP)/2.

223 Umax: Sustained safe throughput rate going 16400
the CPU10/MPU11 card.
224 Application of Centripetal Accel limiting: 0 = All axes affect calculations during
This parameter allows you to specify which akike Centripetal stage.
types affect the calculations done in the -1 = Only linear axes affect
Centripetal stage of smoothing. calculations during the Centripetal
stage. Rotary axes are excluded.
226 W: Feature Width over which the Min Angle is 10
determined.
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Parameter Description Recommended values

227 Min_Angle: Minimum angle to smooth in For Sharp corners | For rounded
degrees. 95 to 100 degrees | corners
Settings of 95 to 100 degrees will come to a 60 to 85
near stop and produce sharp right angles. 60|to degrees
85 will move continuously while rounding
angles.

228 S curve: Produces extra gentle stops, starts andl=Off completely
feedrate changes, but increases job run time [abhé On completely
may appear to pause at corners. Range 0.0 to 1.0

229 Backplot/Smoothing mode :This parameter is| O
not used on Lathe controls.

230 Curve Feedrate Multiplier: Reducing this 1.0 (default value)

value below 1.0 will cause the machine to mgwve.1 to 5.0 (Depending on user's
slower around curves and corners, minimizing preference for speed vs "bangs" and
"bangs" and overshoots. Increasing this valueovershoots)
above 1.0 may allow you to run your maching
faster if the feedrates in arcs and corners are
still satisfactory.
231 Acceleration Multiplier: This parameter 1.0 (default value)

allows you to adjust the overall acceleration /| 0.5 to 1.5 (Depending on user's
deceleration rate as a means to reduce machipeeference for quickness of
vibration, and noise during starting, stopping | accelerations / decelerations)
and feedrate changes. Reducing this value
below 1.0 will cause more gentle accelerations
and decelerations. Increasing this value above
1.0 will cause faster accelerations /
decelerations.

Parameters 236-239 — Motor Cooling Coefficients foaxes 5-8
See parameters 20-30 for more information.

Parameters 252-255 — Autotune Ka Performance paraners for axes 5-8
See parameters 87-90 for more information.

Parameters 256 — Autotune Enable / Disable
This parameter controls whether or not the Autotieature can be accessed via the F5 Autotune kineiRID Menu.

Function Value
Enable Autotune feature, accessible via F5 in PEhiv 0
Prevent access to Autotune feature 1

Autotune does not work with velocity mode drivesl éimerefore this parameter should be set to 1degnt access to
Autotune on such machines with these drives.
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Parameter 300-307 — Drive assignment to Axes 1-8
These parameters control to what physical drivectilmemands for motion are sent. Parameter 300 asaighysical
drive to axis 1, parameter 301 assigns a physita tb axis 2, and so on. The values for thesarpaters can be set
to any value from 1-16 based on the table beldvese parameters must be set before attempting toawe motors.
Contact your dealer before changing these values.

Drive Number

Location

Description

D

1 Drive Bus Channel 1 Drive types are DC3IOB, DC1, ACSingle, and
2 Drive Bus Channel 2 OPTICA4.

3 Drive Bus Channel 3

4 Drive Bus Channel 4

5 Drive Bus Channel 5

6 Drive Bus Channel 6

7 Drive Bus Channel 7]

8 Drive Bus Channel 8

9 GPI04D Drive Out 1| Connected on the PLC fibers, the GPIO4D can
10 GPI0O4D Drive Out 2 also be used with an Optic4 on the Drive fibers.
11 GPI104D Drive Out 3

12 GPI104D Drive Out 4

13 Legacy DC 1 Legacy DC drives like the DC3IO are not

14 Legacy DC 2 compatible with the Drive Bus

15 Legacy DC 3

16 Legacy DC 4

Future: Drive numbers may be expanded to suppberalrive types like the SD3 and SD1

Parameter 308-315 —Encoder assignment to Axes 1-8
These parameters control to which encoder thestidald look for feedback. Parameter 308 assigrenaader to axis
1, parameter 309 assigns an encoder to axis Zaad. The values for these parameters can lte ary value from
1-15 based on the table belolhese parameters must be set before attempting toawe motors. Contact your
dealer before changing these values.

Encoder Number Location Description
1 MPU11 onboard encoder 1 Encoder inputs on the MPU11.
2 MPU11 onboard encoder 2
3 MPU11 onboard encoder 3
4 MPU11 onboard encoder 4
5 MPU11 onboard encoder 5
6 MPU11 onboard encoder 6
7 Drive Bus Channel encoder 1 Every Drive Bus device takes up a
8 Drive Bus Channel encoder 2 Drive Bus encoder even if there is n
9 Drive Bus Channel encoder 3 encoder going to the drive. The
10 Drive Bus Channel encoder 4 DC3IOB takes up three encoders.
11 Drive Bus Channel encoder 5
12 Drive Bus Channel encoder 6
13 Drive Bus Channel encoder 7
14 Drive Bus Channel encoder 8
15 MPU11 onboard MPG encoder MPG connector witindex pulse
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Parameters 332-335 — Encoder error suppression

These parameters control suppression of variowestgpencoder errors on a per encoder basis. Taeameters are
bitfields by encoder index, NOT axis index. The rhpihas 15 encoder indexes. For example to disableder faults
for Encoder #5 on the mpull, enter a 16 into tharpaters 332 and 334.

Paramete Function

332 Suppress encoder differential faults

333 Suppress encoder differential error messages
334 Suppress encoder quadrature faults

335 Suppress encoder quadrature error messages

Parameters 336-339 — Motor torque estimation foreiocity mode drives

These parameters are intended to be used withityefoode drives in order to faciliatate a more aatel display of
the axis load meter bars shown under each posititre main DRO display. If P336 = 0, then thiattee is disabled
and the normal PID output is displayed by the bpasl meter bars. This feature is enabled if P33trszero.

Paramete Symbol Function

336 G Overall gain setting (0 = disable Motor tarastimation)
337 Ga Absolute error gain

338 Gs Error sum gain

339 Gd Delta error gain

Technical detaits

The axis meter bar value (V) is then caluculated/as abs(100.0 * G * ((Ea*Ga + Es*Gs + Ed*Gd)) /
integration_limit), where Ea is the absolute erks,is the error sum, and Ed is the delata eroon the PID algorithm
and the integration_limit is from the “Limit” valuget in the PID configuration menu. This value hisn bound to
the range 0-100.

Parameter 348, 351, and 354 — MPG/Handwheel Encodkput 1, 2, and 3
The encoder input for the MPG or handwheel. (19&2 the encoder chart above. Note: PLC prograreiction is
needed to enable an MPG or handwheel.

Parameter 349, 352, and 355 — MPG/Handwheel Detersr Revolution 1, 2, and 3

This value is the number of clicks (detents) pgphation. It is the number of divisions or markéngn the mpg or
handwheel. Moving the mpg or handwheel one detedivision will cause the motor to move one jograment
(depending on the multiplier x1, x10, x100, etd)ote: PLC program interaction is needed to enabl®PG or
handwheel.

Parameter 350, 353, and 356 —~MPG/Handwheel Encod€ounts per Revolution 1, 2, and 3
This value is the number of counts generated gation of the mpg or handwheel. Note: PLC progmat@raction is
needed to enable an MPG or handwheel.

Parameters 357-364 — Axis Drive Max RPM for Axes 8-

These parameters allow you to set the drive/motot rate capability (in RPMs) for use by the PIDaaitdhm for the
calculation of the axis KV1 contribution. This ualis independent from the axis Max Rate settirthenog
Parameters menu, which is used by the control soétwHowever, for those axes whose correspondirenpeters are
set to O (the default) the the PID algorithm wikuhe axis Max Rate setting in the Jog Paramfetetke calculation
of the axis KV1 contribution. These parametersimtended for § party velocity mode drives that have a different
max rate setting than that of the control software.

T Series Operators Manual 5/18/2011 14-30



Parameters 392-394 — DP-7 parameters
These are parameters specific to the DP-7 probeugndsed only if parameter 155 = 2.

ParametgiFunction

392 |DP-7 Pullback Distance
The distance the probe moves off of the surfa@ afprobing move.
393 |DP-7 Pullback Feedrate
The feedrate for the pullback move.
394 |DP-7 Measuring Feedrate
The feedrate for the slow measuring move.

174

Parameters 399 — AD1 arc chord tolerance adjustment

This parameter adjusts the precision of AD1 arckelVSmoothing is turned off (P220 = 0) arc movesh{sas G2 and
G3) are generated as a string of many small limeares that are used to closely approximate theranoged arc.
These small linear moves are called arc chordss&@ hec chords straddle each side of the theor¢tieahrc path, but
their distance (in encoder counts) from the patimiged by what value is set in this parametehe Hefault value is
.5, meaning that by default the arc chord nevarystaway from theoretical true arc by more thamé&bder count.

Parameters 900-999 — PLC program parameters

These parameters are used as a way of communidit@tig point values to a PLC program. The megsiof these
parameters depends on how a PLC program uses titbgaa vary from one machine to another. One sitgdaise
of these parameters is as a set of configuratitresa The values of these parameters are savedmgpdification
(via @ menu or CNC job) and will be retain theilues even after shutdown and restart of the corofivare.

All remaining parameters are reserved for further expansion.
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PID Menu

Pressing-4 - PID from the Configuration screen will bring up théRWenu. The PID Menu provides qualified
technicians with a method of changing the PID ddpandata to test and configure your machine.

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

X +0.0000 re 7o
Z +0.0000

Spindle: +0 A
MPG Offline
428 Check MPG cable

301 Stopped

Press CYCLE START to start job

PID Menu
Axis Error Sum Delta PID Out Abs Pos Max Error Min Error
z 0 0 0 OFF -1 0 o]
X 0 0 0 OFF 1 0 0
N* 0 0 0 OFF 1 0 0
N* 0 0 0 OFF 1 0 o]
N* 0 0 0 OFF 1 0 o]
N* 0 0 0 OFF 1 0 0
C 0 0 0 OFF 0 0 o]
N 0 0 0 OFF 0 0 o]
Cz:'\?'lg Tune Drag Laser Drive Plot
F1 ES F6 F7 F8 F9

Corrupt or incorrect values could cause damagedartachine, personal injury,

n WARNING The PID Parametehould notbe changed without contacting your dealer.
or both.
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F1 - PID Config

This option displays the Oscilloscope tuning screed is intended for qualified techniciamdy. It allows
technicians to modify the PID values, and to seedal time) the effects of those modificationsefihg the PID
values will caus®RAMATIC changes in the way the servo system operatesntgtmlpossible machine damage.
DO NOT attempt to change these parameters without comgapdur dealer.

The general idea is to reduce the Absolute ErroAEs) and the Sum of Absolute Error (ErrSum), vidhéee both
measured in encoder counts. Absolute Error tellshaw far off position the machine is at any paiac point in
time, and the Sum is used when tuning to maketiereverall error is being reduced.

0506, 0000 Scale oOffset  value F1 — Edit Change the program that
VAb,  Visble 100 o000 0000 |n Program will run when F2 is pressed
ErrAbs \/isible 1.00 0.00 0000 \ /"\ .
Erum mden 001 000 0000 o) fd e F2 - Run Causes the machine to run a
\_J/ Program simple test program, while
collecting data

1 F3 — Ranges Can be used to specify the
Axis Kp Ki Kd Limit Kg Kvi Ka Accel. Max Rate X and Y ranges for the
Dooumagmm onm pm oo o oo g o Oscilloscope view
(o 0.1290 0.003052 0.7813 128000 0.0000 0.0000 0.0000 0.2000 (300.0)
N 03000 000s0s: odses 32000 ooaoo oooos ooooo ozon0 (oo 4 —Toggles & Allows changes to how the
N 00000 0.000000 00000 o 00000 00000 00000 00000 (o  Fan collected data is displayed,
N 0.0000 0.000000 0.0000 0.0000 0.0000 0.0000 0.0000 (0.0)

and panning via the cursor

0
Autotune Last Run On  Thu Mar 25 14:19:29 2010 v. 3.00

Autotune suggested values: 0.0000 1.0000 36.0000 0.1000 (300.0) keys
Edit Run R Toggles | Zoom Zoom Zoom | Change | Save & | Save & .
program | program | EES sk | oo | oa | e | v | B¢ | FS—ZoomIn - Zooms in
F6 — Zoom Out Zooms out
F7 —Zoom All  Fits all of the collected data
into the Oscilloscope view
F8 — Change Tells the MPUL11 to collect
Axis data for a different axis
(displayed in the top left)
F9 — Save & Saves any modifications
WARNING Improper PID Apply
valuescanruin - g1p-save&  Saves any modifications
the machine, Exit and exits the Oscilloscope
cause personal menu
injury, and/or Page Up — Allows small modifications
destroy the motor Tweak + (+1%) to the PID values
drives!!! while the program is
running. Hold shift for a
larger (+10%) modification.
Page Down —  Allows small modifications
Tweak - (-1%) to the PID values

F5 - Autotune

while the program is
running. Hold shift for a
larger (-10%) modification.

This option is used by qualified technicians tcoaudtically determine values for Max Rate, Accelilditne, and
Deadstar{See section Machine Configuration, earlier in tfiapter) as well as the PID parameters for easthllad
axis. The Autotune procedure will make a seriemobes on each axis, traveling a limited distamoafigured via
parameters 95-98 and 156-159) from the initial jomsiin all directions to determine the frictiondagravity of each
axis. The initial high-speed move will use haltlos distance.
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e NOTE: You cannot run Autotune on paired axes. Doran Autotune unless requested to do so by afipaal
technician.

F6 - Drag

This option is used by qualified technicians tcedetine whether your machine is binding anywhere@glbe axis

travel. Pres§6-Drag to begin the drag test. Prdskto select the axis you wish to check. Hit @ ¢CLE START
button. A text file drag_x.out, or drag_z.out fikegenerated and stored in the c:\cnct directtfrgignificant drag

occurs, a message will be displayed on-screentaCbyour dealer to correct the problem as soguoasible.

F7 - Laser

This option is used by qualified technicians tcetakitomated laser measurements and create or tdjusdliscrew
compensation tables using accordingly. Do notgiteo run automatic laser compensation withost tontacting
your dealer for details.

F8 - Drive

This menu will only appear on AC systems and offfigcs using SD or ACSingle drives. It is not famgral viewing
and definitely not for modification by any unquadi individual. For more information about this mesption, refer
to the SD installation manual.

F9 - Plot
This option is used by qualified technicians tat plata.

Test

This menu only appears if the system has not yen benfigured and initialized or if a new solidtetdisk has been
installed. For more information, please contactrydealer.
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Chapter 15

CNC Software Messages

CNC software startup errors and messages

Number | Message Cause & Effect Action
102 102 Error Error while sendinghex file. Cannot Inspect MPU11 connection
initializing communicate with MPU11 or it is not or fix missing or corrupted
CPU...cannot plugged in. hex file. Contact Dealer
continue.
103 Error sending setup  Unable to send setup caowhnta Inspect MPU11 connection
MPU11. Cannot communicate with or fix missing or corrupted
MPU11 or it is not plugged in. hex file. Contact Dealer
104 Error sending PID | Unable to send PID setup command to | Inspect MPU11 connection
setup MPU11. Cannot communicate with or fix missing or corrupted
MPU11 or it is not plugged in. hex file. Contact Dealer
105 mpu.plc file read Missing or error irmpu.plc. Contact dealer
error..cannot Install or recompile PLC
continue program.
106 The PC clock The time on the PC internal clock is
appears to be wrong earlier than the time recorded in a
previously stored file
199 CNC started CNC control software has started.

Messages issued upon exit from CNC software

Number | Message Cause & Effect Action
201 Exiting CNC due to a| MPU11 not responding, or mpuhbgx, Contact dealer
known error mpu.plc is missing or damaged. Check for possible software
corruption
202 Exiting CNC due to a| A floating-point math error occurred. | Contact dealer
math error Possible corruption of cnc.tem, cncm.joliyelete corrupted files and
Or cNCM.Wcs. reboot software.
204 Exiting CNC...Normal CNC control software is shuting down
Exit normally.
222 Autotune run added to log whenever autotunens

Messages and Prompts in the Operator Status Windo®tatus messages

Number | Message Cause & Effect Action
301 Stopped No operations in progress
302 Moving... Motors are moving while a CNC progriam
running
303 Paused... Motion is paused while a CNC progsam
running (FEED HOLD)
304 MDI... CNC software running in MDI mode
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Number | Message Cause & Effect Action
305 Processing... CNC software running in a moterahan
MDI
306 Job finished Normal end of CNC program
307 Operator abort: job | ESC or CYCLE CANCEL pressed. Job is
canceled cancelled.
308 Waiting for input M2100 or M101 executing. Program will
#NN continue once specified input opens or closes.
309 Waiting for CYCLE | MO, M1, M100/75, or Block Mode is executedPress Cycle Start
START button
310 Waiting for output | M100 or M101 executing. Program will
#NN continue once specified output opens or closes.
311 Waiting for memory | M100 or M101 executing. Program will
#NN continue once specified memory bit changes to
the correct state.
312 Waiting for PLC PLC program not clearing PLC operation in
operation (Mnn) progress
313 Waiting for dwell G4 executing. Program waits for specified
time dwell time then continues.
314 Waiting for system | M100 or M101 executing. Program will Enter required
#NN continue once specified PLC system variable information.
changes to the correct state.
315 Searching... Run/search in progress
317 Waiting for cnctch.mac executing
automatic tool
change
318 Operator Abort ESCor CYCLE CANCEL pressed while
probing cancelled doing a probing move
319 Probing cycle probing cycle was cancelled
cancelled
320 Probe stuck probe is stuck, or probe hit arathyhen it
wasn't expecting contact.
321 Stuck Probe Cleared probe cleared after beéirg s
322 Stall: probing probing was cancelled because of a stall
cancelled
323 Stall: job cancelled job was cancelled becafisestall
324 Limit: probing probing was cancelled because of a limit errpr
cancelled
325 Limit: job cancelled | job was cancelled becafsz limit error
326 Fault: probing probing was cancelled because of a fault
cancelled
Error Message Cause & Effect Action
327 Fault: job cancelled | job was cancelled becatisgfault
328 Cutter comp error: | job was cancelled because of a cutter comp
job cancelled error
329 Invalid parameter: | job was cancelled because of an invalid
job cancelled parameter
330 Canned cycle error: | job was cancelled because of a canned cycle
job cancelled error
331 Threading error: joly The programmed threading move will cause|an
cancelled axis to exceed its maximum rate.
332 Search Failed Run/Search was unable to findetipgested G-
code line
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Number | Message Cause & Effect Action
334 Locating position to | Run/Search is locating the job continuation
resume job... point in the program
335 Emergency Stop Emergency Stop Button has been released
Released
336 Digitize cancelled | ESCor CYCLE CANCEL pressed during
digitizing
337 Digitize complete A digitizing routine ran torapletion
338 Job Cancelled ESCor CYCLE CANCEL pressed during job
run
339 Jogging... An axis jog key is pressed and nmecisi
moving the corresponding axis
340 Limit (#_ ) cleared A previously tripped linsitvitch is now in the
“untripped” position
341 Probing Cycle A probing cycle ran to completion
Finished
342 Waiting for motion to PC is waiting for the MPU11 to complete
stop motion
343 Waiting for stop PC is waiting for the MPU11 to reset the stop
reason reset reason (as part of the PC/MPU11
communications handshake).
344 Feedrate modified | The effective feedrate has been lowered
due to spindle because the spindle is spinning slower than the
threshold percentage of the commanded spindle
speed. (The threshold percentage is specified
in P149.)
345 Waiting for spindle tp Job progress is paused until the actual spindle
get up to speed speed reaches the threshold percentage of the
commanded spindle speed. (The threshold
percentage is specified in P149.)
346 Waiting for spindle | Job progress is paused until the spindle turns
direction the commanded direction.

Abnormal stops (faults)
Abnormal stops are detected in the following or@rC, servo drive, spindle drive, lube, ESTOP. sTiheans that if

both the servo drive and the spindle drive havéidduthe servo drive fault message would appear.
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Number | Message Cause & Effect Action
401 PLC failure MPU11 stopped with PLC failure | Check PLC fibers and PLC logic
detected bit set. Job cancelled. power.
404 Spindle drive MPU11 stopped with spindle driveg Check inverter for fault or reset spindle
fault detected fault bit set. Job cancelled. contactor OCR, then cycle
EMERGENCY STOP
405 Lubricant level | MPU11 stopped with low lube fault Add lube or check low lube switch
low bit set. Current job will finish but | wiring then cycle EMERGENCY
nothing will work after that. STOP
406 Emergency Stop| MPU11 stopped with no fault bits | Release Estop
detected set. Job cancelled.
407 limit (#1) tripped | MPUL11 stopped with limit gah Clear limit switch
tripped. Job cancelled.
408 Programmed M103 time expired before M104 | Find out why timer expired before
action timer encountered. Job cancelled. specified action was completed.
expired



Number | Message Cause & Effect Action
409 _axis lag Lag Distance (Allowable FollowindL. If the problem is occasional heavy
Error) is detected on any axis for | cuts, slowing down the cutting feedrate
more than 1.5 seconds. Where: Liagan solve the problem.
Distance= Feedrate inch/min 2. If the problem only occurs on high
--------------------------- speed moves then either the maximuym
+.0005 inch/int speed or the acceleration is set too
240,000 ints/min high. Lower the values in the Motor
(Allowable Following Error) Setup screen or run Autotune again to
All axis motion is stopped and the| determine new values.
CNC program is aborted. The 3. If there are persistent lag errors in
probable causes of this error are: | nhormal operations, this indicates that
1. The machine is doing a very the motors are too weak to handle the
heavy cut. required loads. Increase the gear ratjos
2. The maximum rates or the or get more powerful motors.
acceleration values for the motors
are set too high.
3.The motors are undersized for the
application
410 _ axis position | A position error > .25 inches is 1. Try to slow jog the motor and watgh
error detected on any axis. All axis the DRO position. If the position on
motion is stopped, power to the | the DRO goes opposite the direction
motors is released (all servo drive| indicated on the jog button, then the
commands cease) and the CNC | motor is wired up backwards. Change
program is aborted. the motor wiring.
The probable causes of this error | 2. Check the motor cabling paying
are: particular attention to the ground
1. The motor is wired up connections. Replace the cable if it is
backwards. damaged or repair the motor
2. Noise is getting into the system| connections.
via the motor cables (the line 3. Jog the motor awhile, at the
integrity has been violated). maximum rate, using the fast jog
3. An encoder error occurred. buttons. (Check the fast jog rate in the
motor jog parameters screen to make
sure it is set equal to the maximum
motor rate.) If the motor seems to
jump around rather than accelerate and
decelerate smoothly then you are
probably fighting an encoder error.
Swap the motor with one from another
axis and see if the error follows the
motor. If it stays with the axis, replace
the MPU11. If it follows the motor,
replace the motor cable. If the problem
still persists, replace the motor and
encoder.
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Number

Message

Cause & Effect

Action

411

_axis full power
without motion

90% Power (PID Output > 115) is
applied to any axis and no motion
>.0005 inches is detected, for mor
than the time specified in paramet
61 (default .5 sec.). All axis motior|
is stopped and the CNC program
aborted.

The probable causes of this error
are:

1. One of the axes is against a
physical stop.

2. The servo drive has shutdown
due to a limit switch input.

sstops.

1. If the axis has run into a physical
stop, use the slow jog mode to move
ethe axis away from the stop. Determi
eand set software travel limits to stop
machine before in runs into the hard

2. If the axis is not on a physical stop
check for a tripped limit switch. If it is
then the software is commanding a
move into the switch but the hardware
is shutting the move down. Go to the
motor setup screen and enter the limit
switch input number if applicable.
3. Make sure the switch input is not
unstable or noisy. If it is then replace
the switch. If the problem persists it
may be necessary to create separate
home and limit switch inputs.

Use slow jog to move opposite the
direction causing the error and clear
limit switches. Jog toward the
direction causing the error, if no
motion occurs then a servo drive
failure is indicated.

all

412 __axis encoder | An error condition was detected in Reconnect/replace encoder or encoder
differential error | the differential signal levels for this cable.
axis encoder. May indicate a loose
or severed encoder cable or a bad
encoder. This will stop all motion
and cancel the job.
417 Abnormal end of| Job ended without reason.
job
418 Search Line or | Requested search input data not | Type in correct data or load correct
Block not found | found in loaded CNC file. job.
419 Search line in Requested search line is found, butJse another line number
embedded is part of an embedded/extracted
subprogram subprogram
420 __axis motor CNC software estimates that a Contact dealer.
overheating motor has reached the warning Determine what's causing motor to
temperature (set in Parameter 29). overheat or delete cnc.tem file and
Motor is overheating or the reboot.
temperature file is corrupted. Job
will be cancelled.
421 Motor(s) too hot:| CNC software estimates that one pContact dealer.
job canceled more motors have reached the limitDetermine what’'s causing motor to
temperature (set in Parameter 30). overheat or delete cnc.tem file and
Will not be able to run until motor | reboot.
cools down.
422 Check Jog Panel Jog panel failure or loose cable. Reconnect joglpeable.
cable
428 Check MPG MPG failure, loose cable, or was | Reconnect MPG cable and turn axis
cable turned off. selector knob to an axis.
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Number | Message Cause & Effect Action
434 __idling too high:| Axis is not moving and no job is | Run an autotune to adjust motor
Releasing power | running but axis has stopped agaipsettings.
some abnormal resistance. Power is
released to motors.
435 _ axis runaway: | Motor was in a runaway fault Check motor wiring
Check motor condition. Power to motor will
wiring automatically be shut off.
436 Servo drive This error message is produced by On DC systems check status of the
shutdown hardware detection of a physical | servo drive LED’s and check fibers
error. 4&5. If this message is displayed on jan
The servo drive hardware generatefC system check P178 bit 4 is set.
this error message if it detects either
an overcurrent or overvoltage
condition. The particular hardware
condition is reflected on the servo
drive LED’s. Once the servo drive
detects this error condition it stops
all motion and removes power to
the motors. The hardware indicatgs
the presence of this condition to the
CNC software via the servo drive
fault input to the PLC.
437 Servo power Axis was moving more than 300 | Check motor wiring, servo drive, or
removed RPM while power was supposed tolook at Kg value in PID and make sufe
be off. it's not above +/- 5.
1.) Motor may be wired backwards.
2.) May be a shorted servo drive.
3.) Axis motion is canceled but
motor continues to move due to
inertia, which is probably caused by
an unbalanced axis.
Power to motors is released.
438 Spindle slave The slaved axis moved too far in | Check parameter 34 for wrong sign ip
position error the wrong direction during a front of encoder counts.
spindle-slaved move (such as in
rigid tapping, threading, and feed-
per-revolution moves). Job is
cancelled.
439 _axis servo drive Logic power failure or lost of Is logic LED on? Check fiber optic
data output error | communication from the drive to | cables to drive. For SD1 drives, make
the MPU11. sure bus cables are shielded and are as
short as possible. Power unit down
and check drive connections.
441 _axis Input power has gone higher than| Check input voltage is below
overvoltage 340VDC and will shutdown the 340VDC. If not, incoming VAC needs
drive and removes power. The | lowered.
motor brake will engage for 5
seconds in this condition.
442 _axis Drive input power is less than 80 | Check supply voltage.
undervoltage VDC.
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Number

Message

Cause & Effect

Action

443

_axis
commutation
encoder bad

Control detected invalid
commutation zone value.

Perform a motor Move Sync in the
Drive menu. A Zero (0) or Seven (7)
is an invalid zone. Check for:

a.) Wiring problem in the encoder
cable or motor end cap (broken
encoder wires).

b.) Encoder cable shield connected at

motor end, when it shouldn’t be.
c.) Bad encoder.

d.) Motor power cable shields not
connected.

e.) Drive not grounded properly.

Ly

u

=

D

444 _axis Drive overtemp sensor tripped. No The drive is being run at over capaci
overtemperature | motor power. or the cooling fan is either not
detected functioning or its air flow is blocked.

445 _ axis overcurrentOvercurrent detected on an axis. | Try to jog the axis. The drive will
detected No motor power. reset the current limit and try to move

the motor. If the error comes back,
check for a short in the motor output

446 _ axis servo drive Communication Checksum error. | Check fiber optic cables. Verify
data input failure | No motor power. continuity between drive chassis,

ground strip and Earth ground.

447 _ axis (#) bad Noise picked up by encoder cable| Remove noise or align the encoder.
index pulse or misaligned encoder. No motor
detected power.

448 __axis(#) motor | Detection for this error condition ig This error condition should not appear.
wired backwards| currently unimplemented. But if it does, contact your dealer.

449 Manual Detection for this condition is This condition should not appear.
movement currently unimplemented.
detected in
restricted area

450 Voltage brake Overvoltage condition was Usually this error condition is
applied detected. Electronic braking was | innocuous even if this message occy

applied by offloading excess every once in a while in a job.
voltage to dropping resistors. However, if this message occurs in g
continuous stream, contact your dea

451 Current brake Overcurrent spike was detected opUsually this error condition is
applied the drive. innocuous even if this message occy

every once in a while in a job.
However, if this message occurs too
often, it may mean you need a highe
current drive. But, if this message
appears in a continuous stream,
something is seriously wrong, and yad
should hit E-Stop to cut power to the
drive and then contact your dealer.

452 PC Receive Data A fatal communication error Restart the software to clear the erro
Error occurred between the MPU and PQf this error occurs often there may b

The error was detected on the PC| an issue with the network
side. configuration or the Ethernet cable.

453 CPU Receive A fatal communication error Restart the software to clear the erro

Data Error occurred between the MPU and PQf this error occurs often there may b

The error was detected on the
MPU11 side

an issue with the network

=

D

configuration or the Ethernet cable.
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Number | Message Cause & Effect Action
454 axis scale An error condition was detected in Reconnect/replace scale encoder or
encoder the differential signal levels for this scale encoder cable.
differential error | axis scale encoder. May indicate|a
loose or severed encoder cable of a
bad encoder. This will stop all
motion and cancel the job.
455 axis encoder The axis encoder skipped a Reconnect/replace encoder or encoc
guadrature error | transition state on its count- cable.
up/count-down sequence. May
indicate a bad encoder or a loose or
severed encoder cable. This will
stop all motion and cancel the job
456 axis scale The scale encoder skipped a Reconnect/replace scale encoder or
encoder transition state on its count- scale encoder cable.
guadrature error | up/count-down sequence. May
indicate a bad encoder or a loose [or
severed encoder cable. This will
stop all motion and cancel the job
457 Unable to find A commanded move was seeking| Reconnect/replace encoder or encog
home either an index pulse or a hard stapcable if move was seeking an index
but neither was found. pulse. Check that hard stop was not
broken off nor overrun.
461 Spindle axisis | An operation aborted because thel Contact dealer.
not set spindle axis parameter (P35) has an
incorrect value.

CNC syntax errors

Number | Message Cause & Effect Action

501 Invalid character on | Invalid character on CNC line. Job Remove character from
line NNNNN cancelled. program.

502 Invalid G code on line Invalid G code encountered on CNC line|. Correct invalid G-code
NNNNN Job cancelled.

503 Invalid M function on | Invalid M function encountered on CNC | Correct invalid M-code
line NNNNN line. Job cancelled.

504 Invalid parameter on | Invalid or missing number after letter. Job Correct program.
line NNNNN cancelled.

505 Invalid value on line | Value out of range (T, H, D). Job Correct program.
NNNNN cancelled.

506 Only 1 M code per lineMore than one M code appears on the lihdlove 2" M-code to

Job cancelled.

next line.

507 No closing quote The closing quotation markg“nissing. | Add quotation.
Job cancelled.

508 Macro nesting too Macro nesting limit exceeded on attempt tGreate a second

deep invoke a subroutine. Job cancelled. program.

509 Option not available Attempt to access a loddadtivare option} Contact Dealer.
Job cancelled.

510 Too many macro arg’s Too many arguments warengh a G65 | Correct number of
macro. Job cancelled. arguments.

511 Missing parameter A parameter is required peeted but not Correct program.

found. Job cancelled.
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Number

Message

Cause & Effect

Action

513

Expected="

Error in expression to left of “=", missing
“=", or orphaned parameter. Job cancell¢

Correct equation.

2d.

514 Empty expression The expression contains naogse. Job | Correct expression.
cancelled.
515 Syntax error in lllegal character in number, variable or | Correct program.
expression function. Job cancelled.
516 Unmatched bracket | Brackets or parentheses are paired Correct program.
(parenthesis) improperly or misplaced. Job cancelled.
517 Evaluation stack Brackets or parentheses are nested too | Correct program.
overflow deeply. Job cancelled.
518 Undefined variable The variable name does xist.elob Correct program.
cancelled.
519 Too many variables The space allotted for deéned Correct program.
variables has been exceeded. Job
cancelled.
520 Invalid variable name| The variable name costamillegal Correct program.
character. Job cancelled.
521 Divide by zero Attempt to divide by zero. Jamcelled. Correct program.
522 Domain error Imaginary number would result ésqu Correct program.
root of a negative number). Job cancelled.
523 Invalid value in Attempt to assign an illegal value to a Correct program.
assignment system variable. Job cancelled.
524 Variable is read-only | Attempt to assign a vatue read-only Correct program.
systemvariable. Job cancelled.
525 Missing P value P parameter is expected butssing Correct program.
526 M22x Missing initial | M224 or M225 was not immediate See Chapter 13 for
variable followed by a #variable reference. syntax of M224 or
M225
527 M22x initial variable | M224 or M225 was immediate followed | Correct program.
parse error by an invalid #variable reference.
528 M225 String variable | M225 was immediately followed by a Correct program.
not allowed string #variable (which is invalid). Only
numeric variables are allowed here.
529 M225 invalid variable| The #variable specifiégiathe M225 wag Correct program.
not valid, or not readable due to a machipe
error.
530 M224 invalid variable| The #variable specifiégiathe M224 wag Correct program.
read-only, or not writeable due to a
machine error.
531 M22x missing initial | The beginning of the quoted (“) format | See Chapter 13 for
guote string was not found or was in the wrong| syntax of M200, M223,
place on the G-code line. M224 or M225
532 M22x missing end The format string did not end with a quoteSee Chapter 13 for
guote @) syntax of M200, M223,
M224 or M225
533 M22x embedded quoteThe format string contained a quote (*) in See Chapter 13 for
not allowed the middle of it. syntax of M200, M223,
M224 or M225
534 M22x character limit | The format string was too long Correct program.
exceeded
535 M22x invalid format | The format string contained invalid formatCorrect program.

string

codes
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Number | Message Cause & Effect Action
536 M22x missing format| The format code was missing the its Correct program.
specifier specifier
537 M22x Missing A format code was specified in the formatCorrect program.
Argument string, but its corresponding #variable
argument was missing
538 M22x argument parse A format code was specified in the formatCorrect program.
error string, but its corresponding #variable
argument had a syntax error
539 M22x variable type | A string format code was specified in the Correct program.
mismatch format string, but its corresponding
#variable argument was numeric OR a
numeric format code was specified in the
format string, but its corresponding
#variable argument was a string
540 M22x variable cannot A format code was specified in the formatCorrect program.
be read string, but its corresponding #variable
argument was invalid or there was a
machine error when accessing it.
542 M22x character limit | The resultant formatted string after all the Correct program.
exceeded format codes were processed was too long.
543 Missing L parameter L code was missing Compeagiram.
544 Too many axes More than 1 axis was specifi¢ll ML28, | Specify fewer axes on
OR the Simultaneous Contouring feature the G-code line OR
not enabled. Without the Simultaneous | Contact Dealer for
Contouring feature, a maximum of 3 axesinformation about
are allowed per G-code line. obtaining the
Simultaneous
Contouring feature.
545 Value out of range Parse error occurred beocalge was out Correct the value
of range
547 Move by counts not | Cutter comp (G41/G42) was on when Issue G40 (Cutter com
allowed M128 was specified off) before issuing
M128
548 String too long A quoted string was too longuaily a file | Shorten the file name.
name was longer than its allowed limit).

Cutter compensation errors

\°2)

Number | Message Cause & Effect Action
601 Error: no compensatignG41 or G42 entered in MDI. MDI is natDo not use G41 or G42 i
in MDI canceled, but cutter compensation doeMDI.
NOT go into effect. Remainder of line
processed.
603 Arc as first uncomp. | Arc specified as first move after end of First move after G40 mu
move on line NNNNN | compensation (G40). Job cancelled. | be a linear move.
605 Canned cycle not Canned cycle attempted during Do not use cutter comp.
allowed on line compensation. Job cancelled. with canned cycles.
NNNNN
606 G53 not allowed on line G53 attempted during compensation.
NNNNN Job cancelled.
607 Set home not allowed | M26 attempted during compensation.| Do not use M26 with
on line NNNNN Job cancelled. cutter comp.
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Number

Message

Cause & Effect

Action

608

Ref. point move not
allowed on line
NNNNN

G28, G29, or G30 attempted during | Do

compensation. Job cancelled.

with cutter comp.

not use return points

Parameter setting errors

Number | Message Cause & Effect Action

701 G10 error: no R-value | G10 used with no R-value. Job cancelled. Input asalRe.
on line NNNNN

702 G10 error: invalid D on| Job cancelled (DO cannot be set; it is Change D to a valid
line NNNNN always zero). value.

703 G10 error: invalid H onl G10 HO Rxx specified. Job canceled (HG Change H to a valid
line NNNNN cannot be set; it is always zero). value.

704 G10 error: invalid P on| G10 used with unknown P value. Job Change P to a valid
line NNNNN cancelled. value.

705 G10 error: No D, H, or| G10 used without D, H, or P to assign Add appropriate D, H,
P on line NNNNN value. Job cancelled. or P value.

Canned cycle errors

Number | Message Cause & Effect Action

801 Error: No R point on ling No R-value specified. Job cancelled. Add an R-point
NNNNN

802 Error: Q =0online Q value of 0 specified (Q used for G73 | Insert a Q non-zero
NNNNN and G83 only). Job cancelled. value.

803 Error: No Z point on ling No Z value specified for canned cycle. Jobdd a Z-value.
NNNNN cancelled.

804 Error: Ggg invalid on Unimplemented canned cycle requested.Change to a valid G-
line NNNNN (gg = 76, | Job cancelled. code.
86, 87, 88)

805 Error: No Q value on lineQ value not specified for G73 or G83. Jolnsert a Q-value.
NNNNN cancelled.

806 Error: No P value on lineP value (dwell time) not specified for G§2Add a P-value.
NNNNN or G89. Job cancelled.

Miscellaneous errors

Number | Message Cause & Effect Action

901 Ref. point invalid on | G30 with invalid P value (must be 1 or 2). | Change P-value to a ]
line NNNNN Job cancelled. or 2.

902 No prior G28 or G30 | G29 with no preceding G28 or G30. Add a G29 or G30
on line NNNNN

903 Warning: No G50 with no axis coordinates to set. Add coordinates.
coordinates for G50 ol Remainder of line processed; job continues.
line NNNNN

905 Warning: 0 radius arc | Arc move was specified with a zero radius| Specify a radius.
on line NNNNN Move is done as a linear move; job continyes.

906 Warning: unknown arg Position of arc move could not be determirnjedorrect program.
on line NNNNN from parameters. Move is done as a linear

move; job continues.
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Number | Message Cause & Effect Action
907 __axis travel exceeded Software travel limit would be exceeded by Check program, part
on line NNNNN the requested move. Job cancelled. zero or tool offset.
909 Program too long: job| Attempt to run a job over 1MB in length, | Contact Dealer or
canceled without the unlimited program size option. | break up program.
Job cancelled.
910 No subroutines in MDI ~ Specified 09100 - O999MDI, which
would begin an embedded subprogram. MPDI
cancelled.
911 lllegal recursion Attempt to execute a subpmogor macro | Call correct
that calls itself, either directly or indirectly. | subprogram.
Job cancelled.
913 Could not open file Attempt to call a subprogram or macro, but Make sure file name i
filename.ext the subprogram file does not exist. Job correct and is in the
cancelled. ncfiles directory.
914 Tool library invalid for | Enhanced ATC is enabled and the tool libraBut tool in valid bin.
Tnn does not have a valid bin number assigned.
Job cancelled.
915 DSP window retry sN | DSP window checking failed, move will be
fN rN repeated unless the maximum retries have
been reached, s = number of successes, f|=
number of failures, r = number of times the
maximum retry value has been reached
916 Unexpected probe probed tripped when a cycle did not expected
contact contact
917 Invalid tilt lookup table| The tilt lookup tablige (tilt.tab) has an
invalid format or if it is not found
918 Probe unable to detect Probe travelled maximum distance without
surface contact,dsp window checking failed,or probe
repeatability failed.
919 DSP window failed DSP probe reached the maximum retry limit
maximum retries without a successful window
920 Unable to clear Probing cycle failed to clear an obstacle
obstacle
921 Unable to determine | Probing cycle failed to find corner (inside
corner and outside corner)
922 Out of memory problem allocating memory
924 File read error Problem reading the job fiés error occurg
if the file was opened successfully but therg
was an error while reading the file.
925 Error reading job file same as above at amdiffeplace in the code
926 Failed to locate job Job continuation from the Run Menu failed| Do a Baarch
continuation position
927 Too many subprogram Nesting level of subprograms is too high. |.e.
calls a subprogram calls another subprogram
which calls another subprogram, which calls
another subprogram, etc...
928 Error Loading Log There was an error while loading the log
Configuration file... configuration file. Default settings will be
Using defaults used.
929 Log Level setto The logging level param@®dr40) has been
changed.
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Number | Message Cause & Effect Action
930 Log Level The log level configuration file was not Not Applicable
Configuration file not | found. A default file will be created.
found... Creating new
configuration.
931 Using MPU based This is a notification that backlash
Backlash compensation will be handled by the MPU
Compensation... and not on the PC.
932 Error during Tool A general error condition occurred when the
Check Tool Check key was pressed.
933 Log file initialized There was an error in triimg the log file,
or the log file did not exist, so a new log file
has been created.
934 Warning: Excess A CNC program is using axis positioning | Contact Dealer for
precision truncated precision greater than what is displayed, apehformation about
therefore the actual commanded positions [apbtaining the
truncated. This happens when the Simultaneous
Simultaneous Contouring feature was not | Contouring feature.
enabled. This feature must be enabled for|the
extra precision to be acknowledged.
935 _ axis (#) scale A scale is enabled for this axis but Home the machine.
disabled compensation was disabled. Scale
compensation is disabled at initial power up,
configuration changes, and during homing
moves.
936 __axis (#) scale enabled A scale is enablethfeaxis and Not Applicable
compensation was enabled. This happens
after homing the axis.
944 MPU requested resend  The MPU requested a resend Status Message
945 PC requested resend The PC requested a resend tatus Message
946 PC resending The PC is resending Status Message
947 PC received data out 0fThe PC needed to reorder data received froBtatus Message
order the MPU
948 PC packet error The PC received bad data fnenviPU and | Status Message
will try to recover by requesting a resend.

Configuration Modification messages

Number | Message Cause & Effect

111 modified:  -> An axis configurationgraeter was modified.

444 ___modified: > A servo drive configuoatiparameter was modified.
555 ___modified: > A PID configuration paeter was modified.

556 Axis __ converted: > A PID configuratferameter was converted.

777 ___modified: > An axis configuration graeter was modified.

999 Parm # modified: > A machine paramater modified.
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