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INTRODUCTION.

UsING THIS
MANUAL.

FANUC offline software is a very powerful Educationa!
and Industrial system used for teaching the principles
of CNC (Computer Numerically Controlled) Machine
Tool operation and G and M code programming
techniques.

in Education, students can learn to program CNC
Machine Tools at the computer and prove their CNC
programs using animated simulations of the cutting
path.

In Industry, the ability to prove out CNC part pro-
grams away from the actual machine in a clean and
quiet environment and store CNC Files on disk media
has many obvious advantages.

Additionally, the use of the CNC Desktop Tutor
overcomes the problems of group training by offering
true MDI (Manual Data Input) programming at a
computer rather than a machine.

This manual covers both the qwerty keyboard and the
Desktop Tutor versions of the offline software.

Each section contains combined information on the
keys required for both packages - see the next page.

Choose the relevant keys according to the package
being operated.

Areas that are included for a specific package are also
clearly marked.
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ConVENTIONS
USED IN THIS
MANUAL.....

0.2

IuTRODUCTION

Coventions used in this manual follow this format : —‘

For gwerty keyboard operation :

{ _____ } - Text enclosed by braces show the
individual gqwerty keyboard keys to
press.

For example, {Escape} means press the
"Escape" key.

For example, {Ctrl-F1} means press the
"Ctrl" key and the "F1" key at the same
time.

For example, {F5} {Escape} means
press the "Fb" key, then press the
"Escape” key.

For Desktop Tutor operation :

[..... ] = Square brackets with text show the
individual Desktop Tutor keys to press,
for example, [EDIT] means press the
Tutor pad "Edit" key.

Additionally, any section involving use of the Desktop
Tutor contains the Desktop Tutor graphic, as shown
below. The keys required to complete each particular
section are highlighted in grey. For example....

Desktop Tutor Keys Helpbox.
The following keys are used in this section:
{CURSOR ARROWS]

{EOB], [RESET]
_ [AI=IE]ls] ]
fanl o] N ERIE

o s[5 [
% D lpmed[x] T ] [ ][]

SOOUWT [-Z] DEI-
(o ][] R 8 5

EXECUTHON SPOLE
BE FEE FEEEE

The helpbox above would show that the [CURSOR
ARROWS], [EOB] and [RESET] tutor keys are used at
some point during that particular section.

Common elements :

Jtalics. - Italics are used to show menu and text
selections within the software.

Sections in the manual can be easily located using the
indexing captions in the bottom corner of each page.
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HARDWARE
REQUIREMENTS.

- IBM PC, XT, AT and all 100% compatible
computers.

- Standard 3.5 inch floppy drive.
- CGA, EGA, VGA graphics.
- Serial port (for Desktop Tutor connection).

- Serial port (for machine or external device
connection).

- Parallel port {for security dongle).

HarowaRE REQUIREMENTS ANG G ONNECTIONS




HARDWARE
ConNNECTIONS.

ANGILLARY EBUIPMENT, SUCH AS THIS
PRINTER, CONNESTS T0 THE PARALLEL
PORT ON THE PC.

PERSONAL
Computer (PC)

ADAPTERS MAY BE o e [P P
»~7 oM 2. QT
REQUIRED TG MAKE THE -~ ',. o

CONNECTORS FIT THE Bl SoFTwan

50cKkets ON THE PC.

Tue CNG MAcHINE OR
EXTERNAL DEVICE
connecTs Ta THE PC
SERIAL PORT LABELLED
Com 2,

i Deskrop TuTan CONNECTS
10 THE PG seRiaL PORT
LazeLien Com 1.

1.2 - HarowaRe ReayIREMENTS AND ConneCTIONS



SOFTWARE
INSTALLATION.

software packages, when the Desktop Tutor offline
software is run, the pc keyboard will be disabled.

Both the gwerty keyboard and the Desktop Tuior
offline software packages are contained on one 3.5
inch floppy disk each.

Note, although the pc keyboard is used to install both

To install from a "DOS" prompt :

2) Change to that drive letter, ie, type A: and press

3) Type install and press {Enter}.

4) Follow the on-screen instructions.

1) Insert the disk into the floppy drive, this is usually
labelled as A:

{Enter}.

To install using "Windows 3.x" :

2) In the "Program Manager”, click "File" on the top

3) Type A:install in the dialog box and click "OK".

4) Follow the on-screen instructions.

1) Insert the disk into the floppy drive, this is usualiy
iabelied as A:

menu bar, then select "Run” from the drop-down
menu.

To install using "Windows 385" :

1} Insert the disk into the floppy drive, this is usually
labelled as A:

2} To view the contents of the disk, double-click the
teft mouse button on, first "My Computer”, then
"3 1/2 floppy (A:)".

3) Double-click the left mouse button on the Install
file :

4) Follow the on-screen instructions.

Important -
Make backup copies of your disks and place the
master copies in a safe dry location.

SOFTWARE INSTALLATION - 1.3



The following keys perform no functions when
used with the offline software:

1} Operation Select [AUTO]
2) Operation Select [HOME]
3) Operation Select [JOG]

. 4) Coolant [ON]

5) Coolant [OFF]

The [EDIT] key can be used to directly
access the Edit and Simulate screen display.

RS RS (=]
: KR eI
(][] BRI
([ x] n ed [ 3] =]
= [Hla g 7l&)
e DESE
[zlEls] [~ ==

Tutor keypad.

The [SINGLE BLOCK] key is used to run a
program in single blocks (ie, line by line).

. The [BLOCK SKIP] key is used select the
option to ignore, or include, specific program

~ blocks (activated by a "/* character in front

~ of the block),

FEEEGEE
R H(EHIED

E HELE
ANISIDIREGTION @i‘ IE
(rlfelz] [~ (S]]

Tutor keypad.

The [CYCLE START] key is used to:

1} Simulate any program currently loaded.
3Y Resume a program which has been paused.
The [CYCLE STOP] key is used to:

i: Stop a program currently running.

2i Pause a program currently running.

CIL-]

P EEEEE =
: N NeE T HIED
S aEEE S
[omealx] S beE $EI & (]

aE e
AXISBIREGTION m E E [E @
e DEEEE

Tutor keypad,

Jewa e 775 DeskTop Tutor ConTRow PaseL




OPERATING THE
DeskTop TuToR
ConTRoL PANEL.

Machine Integrated Desktop Tutor

{machine controfling software}, Tutor overlays can be

changed for different
machines & controliers.

PC based Desktop Tutor (offline
and machine controlting scftware),

The Denford Desktop Tutor is the keypad input
controller, equivalent to the qwerty keyboard on a pc.
They are ideal for offline training and programming
purposes since the Desktop Tutor is also used for MDI
{(manual data input) on the Denford series of CNC
milling machines. Desktop Tutors are also fully
flexibie, since their overiays are interchangeable,
according to the type of CNC machine and control
method required.

F3 i L CTRL ]
F1 F2 | F5 i F9 F10 F1 ! RESET
H 2L i
OPERATION SELECT
7 8 9 '
ALTER ;
AUTO EDIT 1 0 f N G i
4 5 6
SINGLE | | BLOCK +2 || +Y ‘ = x|| Wy | map| | msERT
BLCCK SKIP GURSOR
; 1 2 3
+ \i - ! ‘ DELETE
HOME | | JoG X |[RvRg| X ] PAGE 'H F R
1 - 0 * I #
- - ECB
COOLANT. Y Z M [ T ;
ON OFF AXIS/DIRECTION ‘ « [B) »'} g; CANCEL
] I
EXECUTION SPINDLE
CYCLE | | CYCLE SPNDL | | SPINDL SF'NDL% UTILS PGR MENU POS INPUT
START STOP cw STOP ' CCW | QFFSET| | GRAPH OUTPUT;

This section explains the uses of keys applicable to the offline software, on the
Denford FANUC milling keypad controller overlay shown above.

Orerativg The Desirop Tutor ConTRaL PANEL . 21
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The following keys perform no functions when
used with the offline software:

1} Axis/Direction [+ X]

2) Axis/Direction [-X]

3) Axis/Direction [+ Y]

4) Axis/Direction [-Y]

5) Axis/Direction [+ Z]

6} Axis/Direction [-Z]

7} Axis/Direction [TRVRS)

8} Spindle {SPNDL.CW]

9} Spindie [SPNDL.STQP]
10} Spindle [SPNDL.CCW]
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The blue [CURSOR ARROWS] keys are
used to:

1)} Move up or down lines on purple Menu
Selection screens.

2) Move up or down text lines when editing
programs.

The blue {PAGE ARROWS] cursor keys are
used to:

1) Move between the top and bottom lines
of purple Menu Selection screens,

2} Move up or down between the pages of a
program.

)
e
Bk

AT IRECTION

SPNLE

[=]k=]=]

Tutor keypad.

The [ALPHA/NUMERICAL] keys are used to
enter characters and numbers used in program
data.

Multi-character keys will toggle between the
characters shown according to the number
af times the key is pressed.
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Tutor keypad.

Operating tre Deskror Tutor Contao Pane
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The [UTILS] key is used to display any ,
directives within a program, shown on screen | ;
as [YELLOW LINES]. Directives are Denford !

definitions for too! sizes, billet sizes etc....

The [PGR.] key is used to toggle between |
these screen modes: Simulate Only, Edit only R

or Edit and Simulate.

The [INPUT QUTPUT] key is used to select
the Remote Device Link Menu (this menu
allows data to be sent or received from
external devices).

The following keys perform no functions when
used with the offline software:

1) IMENU OFFSET]
2) [POS. GRAPH]
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Tutor keypad.
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The [RESET] key is used to:

1) Move back through any menu screens
accessed, one by one, until the highest
(start) level is reached.

2) Clear any red warning or error messages
from the screen.

3) Move to the top of a program.

e e ol @
S Ted s
T Flefim
ATVDIRECTION EEEJE
APk
FEE mEEEE

The [EOB] key is the 'End of Block’ command, RIRERRE
used to signify the end of sequence of events | (=T
or to confirm choices within the software. it
is the equivalent of the {Return} or {Enter} | [==il=] @
key on a pc, Elm AT
EE FEE DR
* The [ALTER] key is used to: DR ]
1) Change any words {(made from an address [l [or] EHIHE
etter and a number) in a program line. = EWE =R 2
2} Delete information in a text entry box/ o sl E g :
window (ie, load/save boxes). cxcumor vt &=
i) [z @E@

The [INSERT] key is used to place a word into
a program line.

The [DELETE] key is used to:
1) Remave a word from a program line.

2} Remove unwanted characters that have been
typed in.

The [CANCEL] key is used to:

1} Remove a word from a program data entry
line,

2} Abort a running program.

Tutor keypad.

OpeaaTinG THE Desxroe Tutos ConTroL PaneL . 2.5



The [FUNCTION NUMBERS] keys are used as
short-cuts to other screens. An information
bar is usually displayed at the base of the
screen displaying the functions allocated to
each particular key.

The [F1] key is used to display General Help
screens concerning software features,
commands and menus.

The [{F2] key is used 1o save a program to the
default drive.

The {F3] key is used to load a program from
the default drive.

The [F5] key is used to display the Data
Information Help screen.

The [F9] key
Simulation Menu.

The [F101 key is used to display the Main Menu.

The [CTRL F1] key is used to display G and M
code Help screens concerning uses and
definitions of G and M codes.

is used to display the

g
:
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AXISTIRECTION m@&ﬂf_}jﬁ

Tutor keypad.

The Fast key Strip
displays the function
allocated to each
key..

2.
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STARTING THE
OFFLINE
QweRTY
SOFTWARE.

To run the qwerty keyboard offline software from a
“"DQOS" prompt :

1) Change to the drive and directory where the
software has been installed, eg, type C:1Denford and
press {Enter}.

2) Type fanucm and press {Enter}.

The software will now load and show the default
start-up screen.

To run the gwerty keyboard offline software using
"Windows" :

1) Open the folder where the software has been
installed, eg, C:\Denford

2} Double-click the right mouse button on the fanucm
icon : ﬁ
Fanll.;cr.n‘.e:-:e

The software will now leoad and show the defauit
start-up screen,

Note, "Windows 95" users can access the software
through the Start Menu.

The default start-up screen is shown below.

ssemsn GG Badi b
Calumn

Stanmine Toe DFrLing SOFTWARE - 33



STARTING THE
OFFLINE
TuToR
SOFTWARE.

3.2 - StasTmie TrE OreLNE SOFTWARE

To run the Desktop Tutor offline software from a "D0OS"
prompt :

1) Ensure that the Desktop Tutor is is connected to
the pc Com/Serial port {default is Com1).

2) Change to the drive and directory where the
software has been installed, eg, type C:\Denford and
press {Enter} on the pc keyboard.

3) Type fanuemd and press {Enter} on the pc keyboard.

The software will now load and show the default
start-up screen.

Note, the pc keyboard will be disabled from
controlling the software.

To run the Desktop Tutor oftline software using
"Windows" :

1} Ensure that the Desktop Tutor is is connected to
the pc Com/Serial port (default is Com1).

2} Open the folder where the software has been
installed, eg, C:\Denfaord

3) Double-click the right mouse button on the
fanucmd icon

Fanuemd.exe
The software will now load and show the default
start-up screen,

Note, the pc keyboard will be disabled from
controlling the software.

"Windows 95" users can access the software through
the Start Menu.

The default start-up screen is shown below.
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CLOSING THE
OFFLINE
SOFTWARE.

Desktop Tutor Keys Helpbox.
The following keys are used in this sectian:
[F10], [PAGE DOWNI, IN], [Y), {EOB]

ARSRIRECTION

wECLmon SPRCLE

wni
|
e
anemy
ey

P . : TN euT
SmAT SToR W Fe cow s || PSR | orrseni e Ut

Tutor keypad.

Select the Main Menu by pressing the [F10] /
{F10} key.

Press the [PAGE DOWN] / {Page Down} key to
highlight 'Qu/t’, then press the [EOB] / {Enter} key to
close the software.

JF I

EBIELET X261 vIRQr Z10
EEDEERCGUE X3 $0
T .

When the Quit option is selected a message may be
displayed, asking whether the current program being
used needs to be saved.

If this program does not need to be saved, press the
IN] / {N} key.

If this program does need to be saved, press the [Y] /
{Y} key. Enter the filename {only number characters
can be used with the Desktop Tutor) and press [EQOB]
/ {Enter} to save the program on the currently selected
drive.

Cosing TrE Oreune Sortware - 3. %



HELP SCREENS.

HELP SCREENS
- GEnErAL HELP.

Besktop Tutor Keys Helpbox.

The following keys are used in this section:

[F1], [FB], [CTRL F13

[CURSOR ARROWS], {PAGE UPI], [PAGE DOWN]
[EQB], [RESET)

=]
OPERATICH SFLECT

o | TR
= x| [ T
frone] o e X LCHE T2 5
EEI e CHiC
EREGUTION ML

EE EEE eEE

Tutor keypad.

The offline software contains a powerful help system,
split into 3 main sections :

1) General Help {assigned to the [F1] / {F1} key).

2) G and M code Help (assigned to the [CTRL F1] /
{Ctrl-F1} key).

3) Data Information Help (assigned to the [F5] / {F5}
key).

Options 1) and 2} are context sensitive. Context
sensitive help displays information related to the
position of the main screen cursor and is available at
all times during the use of the software,

General Help.

Use the context sensitive Genera/ Help to find out
anything about the software except G and M code
uses and definitions.

To select the General Help screen press the [F11/ {F1}
key. The information on the help screen will depend
on the position of the cursor when the [F1] / {F1} key
was pressed (eg, if the cursor was highlighting an
option in the Main Menu, the help screen will display
information about options available within the Main
Menu). Pressing the [F1]1/ {F1} key again will display a
sub-related topic.

continued....

Hewp ScREENs - 4.1




HELP SCREENS
- GENERAL HELP.

4.2

Herp Screens

General Help. continued....

Main Help
screen.

Heip Fast
Keys Strip.

Help Options Menu.

Press [F11/ {F1} key
for Sub-related topic.

Navigate around the General Help screens using the
following keys :

[CURSOR ARROWS] / {keyboard arrows} keys - Used

to select categories from the pink/red help options
menus.

[PAGE UP] / {Page Up} and [PAGE DOWN] / {Page
Down} keys - Used to cycle through different help
pages, when more than one page is available,

[RESETI] / {Escape} key - Used to exit the help screens.

Ml
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HELP SCREENS
- G ano M cobe
HELP.

G and M code Help.

Use the context sensitive G and M code Help to find
out more about G and M code uses and definitions.

To select the G and M code Help screen press the
[CTRL F1] / {Ctrl-F1} key. The information on the help
screen will depend on the position of the cursor when
the [CTRL F11 / {Ctrl-F1} key was pressed {eg, if the
cursor was highlighting the code GOO, the help screen
would display information about that particular code,
fast traverses).

M3 SZ600 ;

90 B0 X63.544
Example, GO0 colfe
highighted as Help
is seiected.

Press [CTRL F13 / {Ctrl-F1} key for
cantext sensitive G and M code Help.

1 : A
JLLET XIM)
FEDGIMOUE 301

Navigate around the G and M code Help screens using
the following keys :

[CURSOR ARROWS] / {keyboard arrows} keys - Used
to select categories from the pink/red help options
menus.

[PAGE UP] / {Page Up} and [PAGE DOWN] / {Page
Down} keys - Used to cycle through different helip
pages, when more than one page is available.

[RESET! / {Escape} key - Used to exit the help screens, |

Helr Screens - 4.3



Hetp SCREENS

- DaTA

INFORMATION.

44

Hewp Screens

Data Information Help.

Use Data Information Help to find the date, time and
current software/device settings.

To select the Data Information Help screen press the
[F5] / {F5} key. Use the [PAGE UP] / {Page Up} and
[PAGE DOWN! / {Page Down} keys to cycle through
the information pages available. To exit the help screen,
press the {RESET] / {Escape} key.

= s | nf oraat Love

Denford Machine Tools
Birds Rogd, Brighouss, Hest Yavkchire, UH.
Telephons 01484 V12264, Copuright 1989 .. 1996,
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Man

MEenu.

The Main Menu navigates around the most commonly
used options of the offline software.

Select the Main Menu by pressing the [F10] / {F10}
key. To select one of the ten options available,
highlight the required option using the [CURSOR
ARROWS] / {keyboard arrows} keys and press the
[EOBI / {Enter} key to confirm this choice.

Unwanted menus can be removed by pressing the
[RESET] / {Escape} key.

Desktop Tutor Keys Helpbox.

The fallowing keys are used in this section:
[F10i

[CURSCOR ARROWS]

[EOB], [RESET!

T m R s F B )
= -
m":ﬁ“‘ +X TR\-‘RST E 3
o IERE Y
e e R F = = |

y oEemn A e !

| ek [sE s |

il 1
Tutor keypad.

Maiv Meny
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Main

Menu, |

5.2

See
Section

See
Sections
7.1 & 81

See
Section
8.1

See
Section
5.3

See
Section
6.1

See
Section
5.4

See
Section
5.6

See
Section

9.1

See
Section
5.8

See
Section
3.3

Man Menu

The Main Menu contains ten options:

1)

2)

3)

4}

5}

6)

7)

8)

9)

10)

Edit Only. This option will display the full screen
CNC File Editor with 241 characters sideways
scrolling facility. The CNC File can be altered
using this option. Simulation is not available from
this section but pressing the [F9] / {F9} key will
run a syntax check on the CNC code.

Edit and Simulate. This option will display the CNC
File Editor, Simulation graphics and Tutorial
windows as a split screen. If the CNC line is longer
than the Editor window, a sideways scrolling
facility will be offered. During CNC File editing, a
graphical Simulation can be started at any time.
When this Simulation has been completed, the
cursor will return to its last position in the CNC
File Editar. The CNC File can be altered using this
option.

Simulate Only. This option will display the CNC
File in full screen graphical format only. The
Tutorial window is still displayed at the bottom
of the screen. If an error occurs during a CNC File
execution, the £dit and Simulate Mode will be
automatically selected and the error code
highlighted. The CNC File cannot be altered
using this option.

Link to Controller. This option allows a CNC File
to be downfed or loaded from an external FANUC
controller via an RS 232 serial connection.

CNC Files. This option gives access to a sub-menu
allowing CNC Files to be loaded, saved, deleted
and the drive directories changed.

Print. This option will print the currently loaded
CNC File in various formats.

Remote Link. This option gives access to a
sub-menu allowing the machine controller to be
linked to an external device (such as a paper tape
punch etc} for CNC File transfer.

Settings. This option gives access to a sub-menu
allowing many of the options listed above to be
customised and configured.

Utilities. This option will allow access to other
software products running through DOS.

Quit. This option will exit the machine controlling
software and returns to DOS.

I
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Main Menu -
LiNK TO
CONTROLLER.

Dasktop Tutor Keys Helphox.
The following keys are used in this section:

[F10}
{CURSOR ARROWS)]
iEOB}, [RESET]
Ter R m1 s e
= 7
== X ™=
e ¥z
w|[=] ARSERESTION i
EXECLTION SwaNE i
) |

Tutor keypad.

The Link to Controller option allows a CNC File to be
downfed or loaded from an external FANUC controller
via an RS 232 serial connection (see page 1.2).

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight 'Link to Controller' using the [CURSOR
ARROWS] / {keyboard arrows} keys and press the
[EOB] / {Enter} key.

The Link to Controfler Sub-menu contains two options:

1) Load from Controller. This option will allow a CNC
File to be accepted from an outside source.

2} Downfeed to Controffer. This option will allow a CNC
File to be transferred to an outside source.

Select the required option using the [CURSOR
ARROWS] / {keyboard arrows} keys, then press the
fEORB] / {Enter} key.

Press the [RESET] / {Escape} key to remove any
unwanted menus from the screen.

Maw Mewy - 5.4



Main Menu -

PRINT.

54

Main  Menu

Deskiop Tutor Keys Helpbox.
The following keys are used in this section:

[F10]
[CURSOR ARROWS]
[EOB], [RESET]

SN S ] SRR S R
il
e el
: EXECLUTION , SFWRE’—.
EENEEE

Tutor keypad.

The Print option allows you to generate a paper copy
of the currently loaded CNC File from a connected
printer.

Select the Main Menu by pressing the [F10] / {F10}key.
Highlight 'Print' using the [CURSOR ARROWS] /
{keyboard arrows} keys and press the [EOB] / {Enter}
key.

The Printing Sub-menu contains two options :

1) Line format with errors. This option will print the
CNC File as displayed in the Editor window with
any errors highlighted.

2} Line format no errors. This option will print the CNC
File as displayed in the Editor window without
highlighting any errors.

continued....
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MAIN MENU - continued....

Select the required option using the [CURSOR
PRlNT. ARROWS] / {keyboard arrows} keys, then press the
[EOB] / {Enter} key.

] Press the [RESET] / {Escape} key to remove any
= unwanted menus from the screen.

PriNTING ERRORS.

If the printer does not respond, check the following :

1} Is the cabling between the computer and printer
secure?

2}1s the printer set for Parallel or Serial
communications?

3)Have the correct parameters been set in the
"Settings Menu - Print Device" (see section 9.14) ?

4)1s the printer switched 'on' and is there enough
paper available for the printout?

Page Lavout ERRORS.

If the layout on the printout is incorrect, the page widths
and linefeeds can be changed in the "Settings Menu -
Print Page Layout” {see section 9.15}.

Main Menu - BB



Main Menu -
ReEmoTE LINK.

5.8

Mame Menu

Desktep Tutor Keys Helpbox,

The following keys are used in this sectian:
[F10}, [CURSOR ARROWSI
[NI, [¥]
[EOB], [RESET]

BB |
= 2T
R I B i
| =[] ANSERESTON
- -

i

The Remote Device option allows a CNC File to be
sent or received from a remote device, such as
another computer, paper tape punch reader, data
carrier etc....

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight 'Remote Link' using the [CURSOR
ARROWS] / {keyboard arrows} keys and press the
[EOB] / {Enter} key.

The Remnote Link Sub-menu contains two options :

1) Load from device. This option will toad the CNC File
from the remote device.

2} Send to device. This option will send the CNC File
to the remote device,

Select the required option using the [CURSOR

ARROWS] / {keyboard arrows} keys, then press the

[EOBI] / {Enter} key.

continued....
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Main Menu -
RemoTE LINK.

continued...,

Loap From Device.
if there is a CNC File currently loaded in the offline

software, you will be asked whether to merge the CNC
File when loading from the remote device.

Press the [Y] / {Y} key to merge both CNC Files into
one and the [N] / {N} key to clear the current CNC File
from the offline software.

Seno 10 Device.

You will be prompted with a 'Ready to send?’
message. Press the [Y] / {Y} key to send the CNC File
and the [N] / {N} key to abort the operation.

During CNC File transfer, a 'Transmitting to device'
message window will be displayed, showing the
number of bytes and lines sent. A 'Transmission
completed’ message will be displayed to confirm that
the whole CNC File has been sent to the remote
device.

Press the [RESET] / {Escape} key to remove any
unwanted messages and menus from the screen.

CommunIcATION ERRORS.

If an error is encountered, check the following :

1) Is the cabling between the computer and remote
device secure?

2} Is the cable connected to the correct ports with the
correct pin connections?

3) Have the correct parameters been set in the
"Settings Menu - Remote Link" (see section 9.17)?

4) Is the remote device switched ‘on’ and ready to
send or receive data?

M Mesy - 5.7




Main Menu -

UTiLimies.

5.8

Maiv  Menu

Desktop Tutor Keys Helpbox.

The following keys are used in this section:
[F10], [CURSOR ARRQWS]

[ECBI, [RESET]

Tutor keypad. |

The Utilities option allows access to other software
packages (if available) and 'DOS".

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight 'Utilities' using the [CURSOR ARROWS]
/ {keyboard arrows} keys and press the [EOB] /
{Enter} key.

Press the [EOB] / {Enter} key when 'Dos Access’ is
highlighted to temporarily exit the offline software

The Utilities Menu will give access to other programs
and DOS mode. To return to the offline software, type
'EXIT" at the DOS prompt or close the other program
being used. In addition, Desktop Tutor users will also
have to press the [EOBI key.

Press the [RESET] / {Escape} key to remove any
unwanted menus from the screen.
Loz LR
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CNC FiLes
MEenu.

Desktop Tutor Keys Helpbox.
The following keys are used in this section:

{F10]
[CURSOR ARROWS|
[EOB] & [RESET]
T = Ff3 Fs P8 L
mE T
o X T X
m’:: AXISDRECTION
B EmE

Tutar keypad.

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight 'CNC Files' using the [CURSOR
ARROWS] / {keyboard arrows} keys and press the
[EOB] / {Enter} key to confirm this choice.

The CNC Files Menu contains b options :
) Load - Load a selected CNC File.
i} MNew - Clear a currently loaded CNC File.

i} Save - Overwrite a CNC File with the same name
or save a newly created CNC File.

iv) Save as - Save a CNC File with a specific name.

v} Change dir - Change the drive used to load and
save CNC Files.

Press the [RESET] / {Escape} key to clear any menus.

CNC Fues Meny - Loaoins axo Saving CNC Fies - 5.1



C N C F"_ES i Desktop Tutor Keys Helpbox.
’ The following keys are used in this section:
i [CURSOR ARROWS], [EQB], [F3]
[NUMBERS! - not highlighted

MENU - LUAD. [DELETEJ,iﬁESETl

t i —_—
AXISDIRECTION i * *gh‘? g‘r v

LMoL
=] o e
Please Note - the software

Tutor keypad.
will be set to read either the

computers hard drive {usually C:) Highlight 'Load' in the CNC Files Menu using the
or the floppy disk drive {usually
2 by defautt. f you do not want [CURSOR ARROWS] / {keyboard arrows} keys and
to load the CNC Files from the | | press the [EOB] / {ENTER} key.

default drive, then the drive
destination must be changed.
See page 6.8 "Changing the
Drive Directory - CNC Files”.

Please Note - The [F3] / {F3}
key can be used as a sharteut to
loading from the currently
selected drive and directory.

Type in the name of the CNC File you wish to load,
using the [NUMBERS] / {Numbers} keys. Incorrect
characters can be removed using the [DELETE] /
{Backspace} key. Press the [EOB] / {ENTER} key to
load the CNC File.

Note that CNC Files can only be saved with alphabet
characters when using a Qwerty keyboard. If the
filename contains any alphabet characters, it can only
be loaded from a directory listing using Desktop
Tutors (see the next page).

6.2 - CNC Fites Mewt: - Loaning anp Saving CNC Fies



CNC Fites
Menu - Loab.

If the filename is unknown, press the [EOB] / {Enter}
key to list all the CNC Files stored on the currently
selected drive. CNC Files within these lists can be
loaded by highlighting them using the [CURSOR
ARROWS] / {keyboard arrows} keys and pressing the
[EOB] / {Enter} key.

The name of the CNC File you have just loaded is
displayed in the top right hand corner of the screen.

CHFLEET XU ¥10d 515
a ;

Note - if there is a CNC File currently in the editor
when loading a new CNC File, the screen will display
‘Do you want to merge?’ (ie, do you want to combine
the program you wish to load with the program
already loaded).

To merge CNC Files press the [EQB] / {Enter} key,
otherwise, press the [N] / {N} key to clear the current
CNC File and ioad the seiected CNC File into the
editor.

CNC Fues Meny - Losoins anp Savine CNC Fues - f.



CNC FiLes
Menu - Loab.

If no CNC Files can be found on the selected drive, an
error message will be displayed (see example below).
To clear this message, press the [RESET] / {Escape}
key. In most cases, this message is displayed when
the computer is trying to read the CNC Files from the
wrong drive or directory - refer to section 6.8

The error message below will be displayed if the CNC
File you want to load has been entered incorrectly or
does not exist in the directory being read.

Press the [RESET] / {Escape} key to clear the screen
of any unwanted menus, error messages or
information.

6.4 - CNC Fues Menu - Loaome ano Saving CNEC Fiuss
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CNC FiLes
Menu - New.

Desktop Tutor Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

[EOB]

[RESET]

AXSEINEGTION

SPALE
mz|lc?m.£‘ |m IE e
| SToR A siop || cow §

Tutor keypad.

The 'Mew' command will clear any CNC File currently
loaded in the editor.

Highlight 'New' in the CNC Files Menu with the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The current CNC File is cleared leaving the editor with
no CNC File loaded.

Press the [RESET] / {Escape} key to clear the screen
of any unwanted menus or information.

CNE Fices Meny - Loasms 40 Saving CNC Fres - 5.5



CNC FiLes
MENU - SAVE.

Desktop Tutor Keys Helpbox.

The following keys are used in this section:
i {CURSOR ARROWSI, [F2}
I [NUMBERS] - not highlightad
[DELETE], [EOB], [RESET]

— ) — |

Please Note - the software
will be set to read either the
computers hard drive (usually C:)
or the floppy disk drive {usually
A:) by defauit. If you do not want
to save the CNC Files on the
default drive, then the drive
destination must be changed.
See page 6.8 "Changing the
Orive Directory - CNC Files".

\Please Note - The {F2] 7 {F2}
key can be used as a shortcut to
saving to the currently selected
drive and directory with the same
filename.

R ENeT
Tutar keypad.

Highlight 'Save' in the CNC Files Menu using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

If the CNC File has never been saved, ie, it has just
been manually entered, the software will prompt for a
filename. Use the [NUMBERS] / {Numbers} keys to
write a filename into the dialog box. Incorrect
characters can be removed using the [DELETE] /
{Backspace} key. Press the [EOB] / {Enter} key to save
the CNC File.

Note that CNC Files can only be saved with alphabet
characters when using a qwerty keyboard.

If a CNC File has been previously loaded, then edited,
the 'Save' command will overwrite the original CNC
File with the new edited version - no filename dialog
box will be displayed. Press the [RESET] / {Escape}
key to clear the screen of any unwanted menus or
information.

6.6 - CNC Fies Menu - Loasin anp Saving ENC Fites
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CNC Fies
MENnU - SAVE as.

Desktop Tutor Keys Helpbox.

The following keys ars used in this section:
{CURSOR ARROWS], (EOB]

[NUMBERS] - not highlighted

[ALTER], [DELETE], [RESET]

Tutor keypad.

Please Note - the software
will be set to read either the
camputers hard drive {usually C:)
or the floppy disk drive (usually
A:} by default. If you do not want
to save the CNC Files on the
default drive, then the drive
destination must be changed.
See page 6.8 "Changing the
Drive Directory - CNC Files".

To save a newly edited CNC File with a different name
from the original version, the 'Save as' command must
be used.

Highlight 'Save as' in the CNC Files Menu using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

CLLET X10m
EHTERIVE i)
QULOET T

w0

To remove the old filename, press the [ALTER] /
{Delete} key, then enter the new filename using the
[NUMBERS] / {Numbers} keys. Any characters typed
in by mistake can be corrected using the [DELETE] /
{Backspace} key.

Press [ALTER] / {Delete} key
to remove the olg filename.

Filen

Press the [EOB] / {Enter} key to Save this new CNC
File to the currently selected drive. Press the [RESET]

/ {Escape} key to clear the screen of any unwanted
menus or information.

CNC Feies Mene - Easzss awo Saving CNC Fugs - By




CHANGING THE R s
Drive DIRECTORY R
- CNC FuLes.

6.8
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Select the Main Menu by pressing the [F10] / {F10}
key. Highlight "CNC Files' using the [CURSOR
ARROWS] / {keyboard arrows} keys and press the
[EOB] / {Escape} key to confirm this choice.

Highlight 'Change dir' with the [CURSOR ARROWS] /

{keyboard arrows} keys and press the [EQOB] /
{Escape} key.

continued....

Tutor keypad.

- CNC Fuss Menu - Loaoing anp Saving CNC Fiies
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CHANGlNG THE continued....

Highlight the drive required (in this example '4.'is

Drive DiRECTORY Se'ecfeiﬂ using the [CURSOR ARROWS] / {keyboard
arrows; keys.
- CNC Fuees.

Upon pressing the [EOB] / {Enter} key the selected
drive will be displayed.

Press the [RESET] / {Escape} key to clear the screen
of any unwanted menus or information.

CNC Fues Meng - Loaoing ano Saving GNC Fies - 6.9



Saving CNC
FILES ON A
CHANGED
DRIVE.

" Desktop Tuter Keys Helpbox.

: The following keys are used in this section:
i [F10], [CURSOR ARROWS]

: {NUMBERS] - not highlighted

! [EOB], [ALTERI, [RESETI]

SPMCLE
v Fe e
W e || cow |

Tuter keypad.

Select the Main Menu by pressing the [F10] / {F10}
key, highlight 'CNC Files' and press [EOB] / {Enter}.
Highlight the 'Save as' option and press the [ECB] /
{Enter} key.

Note - the screen may display the previous setting for
the drive. In the example above, the screen displays
the drive as 'C:', even though it has just been changed
to save on ‘A", as shown in the last section. If this
occurs, press the [ALTER] / {Delete} key to reset to
the new drive.

Press [ALTER] / {Delete} key to

reset to the new drive and directery.

Enter the filename using the [NUMBERS] / {Numbers}
keys and press [EOB] / {Enter} to confirm this. The
CNC File will now be saved on the new drive.

Note that CNC Files can only be saved with alphabet
characters when using a Qwerty keyboard.

6.10 - CNC Fues Meny - Loaoing ano Saving CNC Fies
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_oaoing CNC
FILES ON A
CHANGED
JRIVE.

Select the Main Menu by pressing the [F10] / {F10}
key, highlight "CNC Files' and press the [EOB] /
{Enter} key. Highlight the 'Load’ option and press the
[EOB] / {Enter} key.

Note - the screen may dispiay the previous setting for
the drive. In the example above, the screen displays
the drive as 'C.’" , even though it has just been changed
to load from 'A;' , as shown in the iast section. If this
occurs, press the [ALTER] / {Delete} key to reset to
the new drive.

Enter the filename using the [NUMBERS] / {Numbers}
keys and press [EOB] / {Enter} to confirm this. The
CNC File will now be loaded from the new drive.

Note that CNC Files can only be saved with alphabet
characters when using a Qwerty keyboard.

If the filename is unknown, the list of CNC Files stored
on the drive can be accessed by pressing the [EOB] /
{Enter} key.

The screen below will be shown, if there are no
matching files on the drive that is being read. To clear
this, press the [RESET] / {Escape} key.

CNC Fites Mznu - Loaos ano Saving CNC Fies - 6.19



£
EDITING A | Once a CNC File has been loaded, its content can be
altered using the Editor windows.
CNC FiLe -
Pages 7.1 - 7.2 apply to editing with both a qwerty
Screen ViEw keyboard and a Desktop Tutor.

Pages 7.3 - 7.6 apply to editing with a Desktop

DPT'UNS. Tutor only,

Pages 7.7 - 7.10 apply to editing with a qwerty
keyboard onty.

CNC Files can be edited in two main screen view
options:
Edit and Simulate. The CNC File can
be altered using the Editor side of the
screen and then simulated using the
graphical display(plan or 3d).

uL G2 1o
EBILLET A2D.Z55 ;
33 fads = .

) TR
N4 HE 0404
5

Edit only. The CNC File can be altered
using a full screen Editor window.

FANLCLD - FANUGLE
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EDITING A
CNC Fie -
SCREEN VIEW
OPTIONS.

7.2 - Eniming A CNE Fiee

DesktopTutor Keys Helpbox.

. The following keys are used in this section:
(F10], [CURSCRH ARROWSI

{EQBI, [EDIT

RS S S S S

+2  +¥

- L +X O TRVRA X

; —_
=Y L
ANSTRIC TGN

£amney FmNCLE

‘cr-_-s,lr::c‘.:; snml;sn'w. o
. i oW1 Tow

Tutor keypad.

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight either the 'Edit and Simulate' or
'Edit only' options, using the [CURSOR ARROWS] /
{keyboard arrows} keys and press the [EOB] / {Enter}
key to select the highlighted option,

Note - The 'Edit and Simulate’ option can be directly
accessed on the Desktop Tutor by pressing the [EDIT]
key.

i|\
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EDITING A

CNC FiLE -
Desktop TuToR
Key FuncTions.

Desktop Tutor Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

[NUMBERS/LETTERS] - not highlighted
[ALTER], [CANCEL]

[DELETE], [INSERT]

[PAGE UP ARRGW], [PAGE DOWN ARROW]

[EOB]

| e
i o]
(=[] LR
FEElz] [

Tutor keypad. L

When editing a CNC File using the Desktop Tutor, the
following keys are used:

[CURSOR ARROWS] keys.
These keys will cycle the yellow cursor up or down
through each program word/character in the CNC File.

[DELETE] key.
This key will remove the program word/character
highlighted by the cursor in the CNC File.

[INSERT] key.

This key will place a 'new’ program word/character
(from the edit line) directly after the program word/
character highlighted by the cursor in the CNC File.

[PAGE UP ARROW!] and [PAGE DOWN ARROW] keys.
These keys will move the CNC File text up or down by
one full screen page.

[EOB] key.
This key ends the program line, by placing an end of
block character (; or /).

[CANCEL] key.
This key will clear any characters from the edit line.

[ALTERI key.

Pressing this key will replace the program word/
character highlighted by the cursor in the CNC File
with any 'new’ text entered on the edit line.

Eominvg 8 ENCG Fie - 7.4



DeskToP TUTOR -
Epitor Winpow

LAYouT.

74

Eoimivg 4 CNC Fue

All example screenshots are shown using the ‘Edit and
Simulate’ option.

The CNC File Editor window, in the '‘Edit and Simulate’
option, is displayed by defauit on the left side of the
screen. To aiter the screen display properties, see
section 9.3 "Change Settings - Editor” and section 9.18
"Change Settings - Misceilaneous".

The general layout of the CNC File Editor window is
shown below:

A} Cursor
position
information

bar. LET X100 ¥100 210 ;

EMOVE X0 ¥0 :
3 .

B} Editor — ¥
Cursor.,

C) Edit line. —=

Columnm 2.

A) The Cursor position information
bar displays the exact location of the
cursor by program line and column.

"3 Bzson @ L

F 96 GO X63.544
B} The yellow Editor cursor highlights
the program word or character that can
be edited. In this example it highlights
the program word 'S2800', referring to
the spindle speed.

!' & 1500

C) The Edit line {at the bottom of the
Editor window) is the area of the
display where 'new' program words/
lines can be written, then inserted into
the CNC File. In this example, a 'new’
spindie speed of 'S7500" has been
entered on the edit line, using the
tutor keypad.

943 Hi 3.
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i



DeskToP TUTOR -

EDITING A
CNC Fice.

Desktop Tutor Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

{NUMBERS/LETTERS] - not highlighted
{ALTER], [CANCEL]}

{DELETE], [INSERT)

[PAGE UP ARROWI, [PAGE DOWN ARROW

{EOB]

] ] {EHEY

=I[=] S
- LaL+

(=[] 7

[t [5%] FEi [

Tutor keypad. |

Using the 'Edit and Simulate' screen shown on the
previous page as an example, the CNC File could be
edited in a variety of different ways.

SELECTING ProGrAM TEXT.

1643 Hi :
13 Bopoo
(O3 GO KO3, 5H44
Using the main screen displayed on the previous page
as an example, the program word 'S2800" is
highlighted in the CNC File by using the [CURSOR
ARROWS] keys. As the [CURSOR ARROWS] keys are
pressed, the corresponding program word is
highlighted. Note that the Editor window can only
display a certain number of lines on the screen. To
move through a larger CNC File quickly use the [PAGE
UP ARROW] and [PAGE DOWN ARROW] keys.

The 'new’' program word 'S7500' is entered on the
edit line using the tutor keypad.

Any 'new’ program word, or set of words, is always
entered from the edit line.

The [CANCEL] key is used to clear unwanted text from
the edit line.

The [EOB] key will enter any text entered on the edit
line as a 'new’ program line in the CNC File.

Eorrng A ENG Fie - IR




Desktop TuToR -

EpiTING A
CNC Fuce.

18

- FEoming & CNG Fue

InserTING AND DeLeTing Program Texr.

1643 HE
{43 Ezgﬂg : Edit line text.

16590 60 x63.544 S 1500

EE
113 32800 1500 ;
1698 Go X63.544 %67

If the [INSERT] key is pressed, any 'new' program
word entered on the edit line is placed at the position
of the cursor. The 'new' program line reads 'M3 S2800
S$7500 ;' as shown above.

Any 'new' text is placed directly after the last
program word/character highlighted by the cursor.

To remove the highlighted program word 'S7500', the
[DELETE] key would be pressed whilst it is still
highlighted.

ALTeriNG A ProGRAM LINE.

1043 HL : o
?‘83 EZEBB . Edit line text.
Gﬁﬂ G0 X673, 544

1643 11
13 Bison o
1590 60 X63.544

If the [ALTER] key is pressed when 'S7500" is
entered on the edit line and 'S2800" is highlighted by
the cursor, 'S2800' is replaced by 'S7500".

If [ALTERI is pressed when the edit line contains a number
of program words, they will all be placed over the
program word/character last highlighted by the cursor.

i
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EDiming A
CNC FiLe -
OweRTY
KEYBOARD
FuncTiONS.

When editing a CNC File using the qwerty keyboard,
the following keys are used:

{keyboard arrows} keys.

Moves the cursor up, down, left and right.

{Delete} key.

Deletes the one character highlighted by the cursor.
{Back arrow} key.

Deletes one character to the left of the cursor.

{Insert} key.
Toggles between the two settings ‘/nsert’ 2nd
‘overwrite'.

{Home} key.
Moves the cursor to the start of the current line.

{End} key.

Moves the cursor to the end of the current lins.
{Page up} key.

Moves up a page.

{Page down} key.

Moves down a page.

{Ctrl-Page up} keys.
Moves to first program line.

{Ctrl-Page down} keys.
Moves to last program line.

{Ctrl-Y} keys.
Deletes all of the current line.

{Ctrl-N} keys.
Inserts a new blank line.

{Ctrl-R} keys.
Restores an edited line {only possible if you do not
move off the line).

These keys relate to marking in Anchor Mode:

{F7} key.
Sets start of marked area.

{F8} key.
Sets end of marked area.

These keys relate to marking in Drag Mode:
{F7} key.

Starts making (use {keyboard arrows} to drag out the
marked area).

{F8} key.
Stops marking. If pressed again cancels marked area.

These keys relate to program line group editing:
{Alt-D} keys.

Deletes marked area.

{Alt-M} keys.

Moves marked area to current cursor position.

{Alt-C} keys.
Copies marked area to current cursor position.

Eoirng A CNG FiLe - 7.7



QweRTyY
KEYBOARD -
Epitor Winoow
Layour.

7.8 - Eomme » CNE Fie

All example screenshots are shown using the 'Edit and
Simulate’ option.

The CNC File Editor window, in the ‘Edit and Simulate’
option, is displayed by default on the left side of the
screen. To alter the screen display properties, see
section 9.3 "Change Settings - Editor" and section 9.18
"Change Settings - Miscellaneous”.

The general layout of the CNC File Editor window is
shown below:

A) Cursor
position
information
bar.

B) Editor
cursor.

e UL Editors

Line 12  Column & Insert

A) The Cursor position information
bar displays the exact location of the
cursor by program line and column. The
current setting of the /nsert/Overwrite
feature is also highlighted at the right
of this information bar.

5%3'5‘51 e

W3 seBoo -

9l 60 X63.5494
B)  The yellow Editor cursor highlights
the program word or character that can
be edited. In this example the cursor
highlights the text character '8 in the
program word 'S2800", referring to the
spindle speed.

Note - the gwerty version of the
software does not require an "Edit
Line", since the gwerty keyboard is
much more flexible than the Desktop
Tutor when manipulating text
characters.

Note - End of block characters are not
displayed on the gwerty keyboard
software Editor.

I
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OWERTY
KEYBDARD -
EDITING A

CNC Fuee.

Using the '£dit and Simulate' screen shown on the
previous page as an example, the CNC File could be
edited in a variety of different ways.

SetecTing Program TexT.

e He

113 S2Eoo
GO0 GO X63.544

Using the main screen displayed on the previous page
as an example, the program word 'S2800' is
highlighted in the CNC File by using the {keyboard
arrows} keys. The yellow cursor can be moved up,
down, left and right through the text in a similar way
to many pc based word processor packages.

i3 szs00

Pressing the {Home} key will quickly select the start
of the current program line.

{15 szenol
Similarly, pressing the {End} key will move the cursor
to the end of the current program line.

Note that the Editor window can only display a certain
number of lines on the screen. To move through a
larger CNC File quickly use the {Page up} and
{Page down} keys to cycle through the lines of the

program,

|21 .
Pressing the {Ctrl-Page up} keys will quickly select the
first line of the program.

23

591 628 X0 %0 Z0

1430

Similarly, pressing the {Ctrl-Page down} keys will
select the last line of the program.

Eoiming A CNC Fite -
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OwerTy
KeYBOARD -
EDITING A

CNC FiLE.

7.310 - Emmive A CNC Fue

DeteTing PRogRAM TEXT.

1643 H1
|13 sEoo
1G90 60 X63.544

[543 H1

I13 S2[0

L0 GO X63.544

Pressing the {Delete} key will remove the character
highlighted by the cursor.

|co0 60 x63.544

143 offeo
|G90 50 X63.544

Pressing the {Backspace} key will remove one
character to the left of the cursor.

f@43 H1

lGou 66 X63.544

592 ¥l

TG0 G0 X63.544

izz

Pressing the {Ctrl-Y} key will remove all of the current
program line.

SeLecTING INSERT AnD OverwriTe Epim MoDes.

CHE B oo
Column 1 Insert

— U o Y —
iLine 1 Column 1 Overwri

New program text can be entered in two modes,
'Insert' and 'Overwrite'. Pressing the {Insert} key will
cycle between these two modes. The current setting
of the mode is displayed in the top right-hand corner
of the Editor window.
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QwERTY
KEYBOARD -
EDITING A

CNC FiLe.

EnTERING PROGRAM TEXT USING InSERT MobE.

Insert Mode should be used to manually enter
completely new programs.

When editing an existing program, /nsert Mode is
useful for adding new program words into the line.

CHC Editor———=—

jLine 12 Column &  Insert |
Check that the Editor window is set to /nsert Mode,
seiected by pressing the {insert} key.

643 Hi
In3 5200
1690 G0 ¥63.544

Gaa M1

113 821234F00
1690 G X63. 544
New characters / program words can be inserted at
the cursor position by using the {alphabet} and
{numbers} keys. Any characters typed in are placed to
the left of the cursor position. In the example above,
the charcters '7234' have been entered.

EnTerING Procram TexT using QverwriTe Maobe.

When editing an existing program, Overwrite Mode is
useful for altering program words.

{Live 12 Column 10 Overwril|

Check that the Editor window is set to Overwrite Mode,
selected by pressing the {Insert} key.

lG43 Hi
|13 s7Eno
| 630 G0 X63. 544

1643 Hi

i3 S2i2348

G930 GO %63, 54

Any characters highlighted by the cursor, or to the
right of the cursor, are replaced as new text is

entered.

In the example above, the charcters ' 7234' have been
entered.

Eomwg A CNC Fue - 711
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7.2 - Eoming 4 CNC Fie

CBEATING A NEW BLANK PHUGRAM LINE.
i§43 H1

143 SIEGD

1598 Gl X63.544

1643 H

4

M3 SZB00

PGS0 G0 ¥63.544

Pressing the {Ctrl-N} keys will create a new blank
program line directly before the program line on which

the cursor is currently placed.

in the example shown above, the cursor is highlighting
program line starting 'M3’, so the new program line is
inserted between program lines starting 'G43" and 'M3".

Unpo |/ Restore A ProgrAM LINE.

Pressing the {Ctrl-R} keys will undo any editing of a
program line,

Note - this feature will only operate if the cursor has
not been moved off the program line before pressing
the {Ctrl-R} keys.

il
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OweRTY ConFiGurING ANCHOR Mabk.
KEYBOARD -
EpiTinG A

CNC FiLe using
AncHor Mopk.

Anchor Mode is used to select a group of program
lines that can be copied, moved or deleted. Using
Anchor Mode will not highlight program lines as they
are selected.

To configure the Editor for Anchor Mode follow this
procedure:

1) Press {F10}, highlight 'Settings' and press {Enter}.
2) Highlight 'Editor’ and press {Enter}.

3) Highlight 'Marking Mode' and press {Enter} until
'Anchor’ is shown,

4) Press {Escape} to clear the menus from the screen.

Fomms a GNC Fe - 7,13
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CNC FiLe usine
AncHor Mook.

7.14

Eomne a ENC Fue

SeLecTiNG A Group of PROGRAM LINES.

To select a group of program lines, follow this
' procedure:

CNC Ed itor————————
Column 1 Qverurl
?E f&ﬁ Puzmigusr — gight FO

28 24 Jupe

|EBILLET X100 ¥100 Z10
| [EDGEMOVE X0 ¥0

| LTOOLDEF T1 DS

|91 28 x0 %0 zo

156 11

[543 0

I M2 S2800 . '
1590 60 X63.544 ¥67. 354 '
|22

|61 -1 Fioo

| %63.848 ve5. 733 Fiza

| 1} Position the cursor anywhere on the first program

line of the group you wish to select and press the
{F7} key.

This marks the start point of the grouping.

In the example above, program line starting 'Mé6’
has been chosen as the start of the grouping.

T T T e———

I £ Pogt {an&

| 521 -

EBILLET Klﬂﬁ Yiﬂﬂ Ziﬂ
[ERDGEMOVE X0 ¥ o
[TGOLDEF T1 DS

691 G2B X0 ¥0 za'

:gﬁﬂ GB ¥63, 544 Y67, 334
22

{61 aml Fi0n

| X63.848 ¥65.733 Fi20

2) Move the cursor down to the program line directly
after the last program line of your grouping and press
the {F8} key.

This marks the end point of the grouping.
in the example above, a grouping of program lines
starting ‘M6, G43 and M3' was required, so the

cursor was positioned on program line starting 'G90’
to mark the end of this grouping.

fill




OWERTY
KEYBOARD -
EDITING A

CNC FiLE using
Anchor Mobk.

SeLeCTING A GRoOUP OF PRoGRAM LiNES.

=M Bd fho e,
Colurmn 1 Gueruri

ine 12

41

E{BILLET X180 Y100 218
| LEDGEMGUE X0 Y0

t LTOOLBEF T1 1S

S R0 X53.544 Y6733
A

|G1 Z-1 F10D
|%63.848 ¥65.7233 Fi20

3) When the {F8} key is pressed the group of program
lines will be highlighted in a green box.

If the cursor is moved to other parts of the program,
the grouping will still be retained in memory.

DeserecTing A Group oF PROGRAM LINES.

To undo/clear a grouping of program lines, press the
{F8} key on the program line that started the

grouping.

Eomme A CNC Pz - 7,15
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CNC FiLe using
Drac MooE.

7.18 - Eormg a CNC Fus

Conrcuring DraG Mopk.

Drag Mode is used to select a group of program lines
that can be copied, moved or deleted. Using Drag Mode
will highlight program lines as they are selected, in a
similar way to dragging around objects to select them
in "Windows" packages.

To configure the Editor for Drag Mode follow this pro-
cedure:

1) Press {F10}, highlight 'Settings' and press {Enter}. |

2) Highlight 'Editor' and press {Enter}.

3) Highlight 'Marking Mode' and press {Enter} until
'Drag' is shown.

4) Press {Escape} to clear the menus from the screen.

il
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KEYBOARD
EDITING A

CNC Fie using
Drac Mope.

SELECTING A GRouP 0F PRoGRAM LINES.

To select a group of program lines, follow this
procedure:

CHNC Editore—————
Column 1
# Bowlgner - o

| IBILLET X100 ¥100 Z19
| LEDGEMOUE XD ¥0 -
[TOOLDEF T1 DS

591 GZB X0 ¥0 ZOo

13 szeng

1690 GO %63.544 ¥67.334
72 _

6L 21 Fi1O0

|%63.848 ve5.733 Fizn

1} Position the cursor anywhere on the first program
line of the group you wish to select and press the
{F7} key. The selcted program line will be highlighted
in a green box.

This marks the start point of the grouping.

in the example above, program line starting ‘A6’
has been chosen as the start of the grouping.

é[BILLET X100 ?1DB 210
| LEDGEMOUE X033 Y0 .
| ETOOLDEF T1 b5

91 £28 X0 ¥0 70

H3 SZ2800

690 G0 X63.544 ¥67.334
v

{61 2-1 F10D S
X63.848 ¥65.733 F120

2)To group a number of program lines, press the
{Down keyboard arrow}. As the cursor moves down,
through the program, each program line included in
the grouping is highlighted in the green box.

Eomng & CNG Fug - 7.17
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7.18 - Emming 4 ONC Fie

Column % Overwyri
# Besignsr — sigh .

g[BILLET X160 ¥ico 210

| [EDGENOVE X0 YO
éITOOLDEF T1 BS

B ci z-1 Fion

%X&B 248 ¥65L.733 Fi2D

3) When all the required program lines are highlighted
in the green box, press the {F8} key.

This marks the end point of the grouping.

In the example above, program lines starting 'M6, .

G43 and M3' have been chosen as the grouping.

| [EDGEMOVE X0 ¥0 -
ETOOLDEF 11 D5

1 Z-1 F190 .
|%63. 828 ve5.733 F120

4) If the cursor is now moved to other parts of the

program, the grouping wiil still be retained in
memary.

DesetecTing A Grour oF ProGgram LiNES.

To undo/clear a grouping of program lines that have
just been selected, press the {F8} key.

{ie, pressing the {F8} key once will end a grouping,
pressing it again will clear the grouping).

il
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CNC FiLe usinG
ANCHOR OR
Drac Mobe.

Copving A Group oF PRoGRAM LINES.

= s VL T ¥ E R —
ine 15 Column 1

{ gner o

=1
{EBILLET X100 Y100 Z1D
| LEDGEMOVE XO YO

i LTOOLDEF T1 D5
: . ;

1G30 G0 WE3.544 ¥ 334
|72

By 21 Fi00

IHE3. 848 ¥65.733 F120

Pressing the {Ait-C} keys will place a copy of the
grouping directly before the program line that the
cursor is currently highlighting.

in the above example, the program lines starting ‘M6,
G43 and M3' have been grouped and the cursor has
been moved to highlight program line starting 'G7".

When the {Alt-C} keys are pressed, a confirmation
window will be displayed. Press the {Y} key to copy
the grouping or the {N} key to clear the command.

; ==CH{ Bditor :
tLine 15 Column 1 Overurij
L2745 T "

(EBILLET X100 Y100 Z1g
! EDGENOVE XO ¥O

| LTGOLDEF T DS

1691 628 X0 Y0 28

[ T1

{633 Hi1 .

§ 2 32800 ' :

B G090 66 ¥63. 544 ¥67.334
- e .

1X53.848 ¥65.733 F120
I%63.976 v64.183

In the above example, the grouping {program lines
starting '"M6, G43 and M3') has been successfully
copied so it fits between program lines starting 'Z2"
and 'G7'.
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7.20

- Eoting A CNC Fae

. Moving A Group oF PRoGRAM LINES.

i i
M TBILLET X108 Y100 Z10
W[ [ EDGEMOUVE X0 YO
| LTOOLDEF IT1 D
91 G2ZR XO Y49 ¥

690 G0 X53.544 %67,
122 :

NIEL 2-1 F100

| ¥63. 848 ¥65.733 Fi20

Pressing the {Alt-M} keys will move the grouping to a
] position directly before the program line that the
cursor is currently highlighting.

in the above example, the program lines starting ‘M6,
G43 and M3’ have been grouped and the cursor has
been moved to highlight program line 'G7".

When the {Ait}keys are pressed, a confirmation
window will be displayed. Press the {Y} key to move
the grouping or the {N} key to clear the command.

B N ————
Colwmm 1 i
Pymey

o
1EBILLET X100 ¥i00 Zi0
| [ EDGEMOVE X0 ¥D :

| CTOOLDEF T1 DS
lco1 628 %0 ¥o 20
1690 60 ¥63.544 ¥67.334

ey

i Z-1 Fing
| X63. 848 ¥65.733 Fi

in the above example, the grouping (program lines
starting ‘M6, G43 and M3') has been successfully
moved from its original location so it now fits between
program lines starting 'Z2" and 'G7’.

il
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DeLeTiNG A GrRoup oF PRoGRAM LiNES.

Column 1 Overuri

den iyner —

: arttont 1,20 249 June 1
1 G21
FLBILLET X100 Yi00 Z10

| LEBGEMOUE X0 Y0

| LTOOLDEF T1 DS

1631 G288 X8 ¥0 20

t§1 Z-1 F100
|%63. 848 ¥65.733 F120

Pressing the {Alt-D} keys will delete the current

grouping of program lines..

in the above example, the program lines starting 'M86,
G43 and M3' have been grouped and the cursor has
been moved to highlight program line 'G7’.

When the {Alt-D} keys are pressed, a confirmation
window will be displayed. Press the {Y} key to delete

the grouping or the {N} key to clear the command.

CHC Editor=
Column

o21 |
{IBILLET X100 Y100 Z18
| LEDGEMOVE X0 YO

1Gi Z—1 Fia8 .
X63. 848 ¥65.73I3 F120
[ X63. 976 ¥o4. 183
[ X63.839 ¥6Z.684

starting 'M6, G43 and M3') has been successtully

deleted.

Eoming & ENC Fiee
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SlMLILATE - Once a CNC File has been loaded, its action can be
simulated on-screen. Remember that the name of the

S V CNC File is displayed in the top right-hand corner of

CREEN IEW the display. In the example screenshots, a program
called "E/GHT" has been loaded.

U PT'UNS. Simulating a program is useful for checking the order

of cutting commands, the appearance of the end
result and whether the program contains any mistakes.

CNC Files can be simulated in two main screen view
options:

Edit and Simulate. The CNC File can
be altered using the editor side of the
screen and then simulated using the
graphical display (plan or 3d).

Simulate only. The CNC File can be
simulated using a full screen graphical
display {plan or 3d).

Simuration Meny - 4.1



8.2

SIMULATE -
SELECT
SCREEN VIEW.

SivuLation Mesu

Desktop Tuter Keys Helpbox.

The following keys are used in this section:
[F10]

{CURSOR ARROWSI, [EOB]

{EDIT]

+X 'TRVRS: X

vz
AMSTRES N
o

Tutor keypad.

The required screen view can be accessed by
selecting the Main Menu by pressing the [F10] / {F10}
key. Highlight either the 'Edit and Simulate' or
‘Simulate only' options, using the [CURSOR ARROWS]
/ {keyboard arrows} keys and press the [EOB] /
{Enter} key to select the highlighted option.

Note - The 'Edit and Simulate' option can be directly
accessed on the Desktop Tutor by pressing the [EDIT]

key.

I




SIMULATION
MEenu -
CHEck SYnTAX.

Keys Helpbox.

The following keys are used in this section:
[FEHCURSOR ARROWSI

[EOB], [JOG], [PAGE UP)

{CYCLE START], {CYCLE STOP}, [RESET]

[BN UP ARROW}, [2F DOWN ARROW]

[6Z RIGHT ARRCW], 14X LEFT ARROW]

[9G UPPER RIGHT ARROW!, [1H LOWER LEFT ARRCW]

]
i
:

I

LE
L4 ¢

o]

= Bl 2+
N 3 e

o
HE v | — i 1 A% || W |
il S

Tuter keypad. B

To start simulating the CNC File (program) in the
chosen screen view, select the Simufation Menu by
pressing the [F9] / {F9} key. All example screenshots
are shown using the 'Edit and Simulate’ option.

1) Check Syntax. This checks for illegal G-codes
without running the program.

To run this option, highlight 'Check Syntax' using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The message indicating the resuits of this this
exercise is cleared by pressing the [RESET] / {Escape}
key.

LLFE 400 YIOD 2ad
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SIMULATION
MEnu -
Run Program.

84

On Desktop Tutors, the
[CYCLE STOP] key can also be
used to pause a run. The
remainder of the program will be
run as a seperate cycle by
pressing the [CYCLE STARTI]
key. Once this smaller cycle has
finished press the [RESET] key
to return to the start of the
prograrm.

2) Run Program. This instructs the computer to run
through the program.

To start this aption, highlight Run Program using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

ET 33T v TLO
F W

The Run Program option is set to run through the
entire program cycle, from start to finish. Whilst the
program is running, the written text will scroll down
the screen and the pictorial view will be simultaneously
updated.

Live 359 (:olurml i
XS B2 Y5 96h

Pressing the [CYCLE STOP] / {Escape} key at any time
will abort the run. To reset back to the start of the
program, press the [RESET] key twice on Desktop
Tutors, or the {Page up} key continuously until the
first lines of the program are visible on gwerty

keyboards.
CNC run aborted’

SimuLaTion Menu




SIMULATION
MEenu -
DRy Run.

3) Dry Run. This option performs a Check Syntax and
also checks the validity of the machining requirements
{for example, any axis overtravel limits programmed
into the offline software) by running the program in
the computer memory.

To run this option, highlight Dry Run using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

s

On short programs it may appear that nothing has
happened, since the Dry Run operation may take less
than a second to complete.

Dry Run will display any errors in your program, so if
none are shown after pressing [EOB] / {Enter}, your
CNC program has run correctly. Error messages are
displayed with the appropriate incorrect line in your
program highlighted. Any error messages which are
displayed can be cleared by pressing the [RESET] /
{Escape} key. :

SissuLaTion Memi - 8.5



SIMULATION
Menu -
SeT DaTtum.

8.6 - Simutation Meny

4) Set Datum. This allows the datum point for the
graphical simulation to be set to match the
co-ordinates of the 'real’ work datum point used in the
CNC File {ie, it simulates the tool offset that would be
used on the "actual’ billet). To run this option,
highlight 'Set Datum' using the [CURSOR ARROWS] /
{keyboard arrows} keys and press [EOB] / {Enter}.

To select this option, highlight Set Datum using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

Use the following keys to move the position of the
datum point {see screenshots on next page) :

[8BN UP ARROW] / {Cursor up arrow} key =
Purple/blue Crosshair up.

[2F DOWN ARROW] / {Cursor down arrow} key =
Purple/blue Crosshair down.

[6Z RIGHT ARROW] / {Cursor right arrow} key =
Purple/blue Crosshair right.

[4X LEFT ARROW] / {Cursor left arrow} key =
Purple/blue Crosshair left.

[9G UPPER RIGHT ARROW] / {U} key =
Yellow tool depth up.

[TH LOWER LEFT ARROW] / {D} key =
Yellow tool depth down.
continued....

e
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SIMULATION
MEnu -
SeT Datum.

4) Set Datum. continued....

tBILLET X180 ¥1G6U 210 ;
{EDGEMCUE XO NG
ITHOLDEF 71 D

031 G285 RO ¥G

Press the [EOB] / {Enter} key to set the graphical
datum point, then the [RESET! / {Escape} key to clear
any unwanted menus from the screen.

StvuLaTion Mewy -



SlMULAT"]N ) Set View (not applicable to the Edit only option).
This allows the detail/magnification level of the

MENU - pictorial view to be selected.

To select this option, highlight Set View using the
[CURSOR ARROWS] / {keyboard arrows} keys and

SET VIEW. press [EOB] / {Enter}.

i
Line £ Colurm 1

21 -
IBILLEY X186 Y100 210 .;
TERGENOVE Xa v ;. .
ITOQOLBEF 5

£ X63.54% ¥67.324

Simulatien window shows 'small' billet.

Set View optien selected
from Simulation Menu.

{BILLRT KT YiM0 Zid S
LEDGEMOUE NO R¢G &
1T0GSDEF T1 15

& ¥t ¥0 20

Entarged area of screen
shown on next page....

8.8 - Smuration Meny



SIMULATION
MENU -
SET ViEW.

Press the [JOG] / {Space} key to cycle through the
different views. To select the view highlighted press
the [EOB] / {Enter} key.

Default view shows smaliest biliet size.

[JOG] / {Space} key toggles

arcund the different sized views.

Magnified view shown by 'new’ box cutline around billet.

Now, when Run Program is selected, the plan pictorial
view shown will be the one previously chosen in the
Set View option,

o
[
B




SIMULATION
MENU -

30 ViEw.

8.10 - Smuarion Meny

6) 3D View. This allows a three dimensional model of
the work to be displayed in place of the plan view.

To select this option, highlight 30D View using the
[CURSOR ARROWS] / {keyboard arrows} and press
the [EOB] / {Enter} key.

(SILLET X200 P00 210
« 0

RRCEMOVE i Vi
L

The 3D View option will only display a static 3d view
of the current stage of the work.

To return to the 2d plan view, select the Run Program
option.

If a 3d view is permanently required during the Run
Program operation, the 3d view must be set from the
Change Settings (Simulation) Menu (see section 9.9},

i3




SIMULATION
MEenu -
POSTPROCESS.

B} Postprocess. This simulates the program in the
computer's memory, then writes a new file to disk,
describing co-ordinate positioning and movements for
that program.

The new file has the extension ".tnc" and will be saved
in the last drive and directory set by the offline
software (usually C:\Denford or C:\Denford\Data).

These new files can be used by the separate Denford
Postprocessor software package to generate new CNC
programs understood by other machine controllers {eq,
Heidenhain).

The post process option will not alter the original ".fnc”
file used to generate the new ".tnc" file.

To select this option, highlight Postprocess using the
[CURSOR ARROWS] / {keyboard arrows} and press
the [EOB] / {Enter} key.

Note - no message window will be displayed to
indicate the program has been postprocessed.

Simutation Mewu - B




C H ANGE The Change Settings Menu allows the offline software
to be customised to suit the requirements of the end

SETTINGS

When all the options have been fully configured, the
M settings should be saved to disk. Each time the
" ENU- software is started it will load these customised settings.

Keys Helphox.
The following keys are used in this section:

[F10]

[CURSCR ARROWS]

[EOB]

FrE s
=55 =3
E el v /ES
o E1E

IE”E! AXISDIRECTION

Tutor keypad. L

The Change Settings Menu is used to switch on and
off the various options available within the machine
controlling software.

Select the Main Menu by pressing the [F10] / {F10}
key. Highlight 'Settings' using the [CURSOR ARROWS]
/ {keyboard arrows} keys and press the [EOB] /
{Enter} key to confirm this choice.

At the Change Settings Menu, select the required |
option and press the [EOB} / {Enter} key.

Cance Serrvgs - 8. 4



CHANGE
SETTINGS
- MEnU.

9.

2

- CHange SerTinGs

The Change Settings Menu contains nine options:

1)

2)

3)

4)

5)

6}

7}

8)

9)

Editor. This option allows the CNC File Editor
window to be customised.

Simulation. This option allows the graphics and
views in the Simulation window to be customised.

Print Device. This option allows any printers
attached to the pc to be configured.

Print Page Layout. This option allows the layouts
of any printouts to be customised.

Controller Link. This option allows the
communication protocols between the pc on which
the offline software is running and an external
FANUC controller to be configured.

Remote Link. This option allows the
communication protocols between the pc on which
the offline software is running and an external
device to be configured.

Miscellaneous. This option allows the units of
measurement, user's name and screen text size to
be customised.

Load Settings. This option allows a collection of
settings to be loaded from a disk.

Save Settings. This option allows the current
collection of settings to be saved to a disk.

f
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CHANGE
SETTINGS
- EpiTOR.

Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

[EOB]

[RESET]

|

[olg [3)088] 5
[sf* Telisalles

|

8
(4]

|
Tutor keypad. |

The Change Settings (Editor} Menu contains the
following options:

1) Auto-error Check. This option, when set to 'Yes',
will check the validity of CNC program lines as they
are manually entered. When the [EOB] / {Enter} key is
pressed (to signify the end of a program line) an error
description box will be displayed if an error is
encountered. Press the [RESET] / {Escape} key to clear
the error description box. The cursor will highlight where
on the program line the error occurred.

To select this option, highlight 'Auto-error Check' using
the [CURSOR ARRCWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'Yes' and 'No'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

Crance SerTings - 5.4




CHANGE
SETTINGS
- EDITOR.

9.4 - CHance SetTings

2) Marking Mode.

The Marking Mode feature will only operate on qwerty
keyboard versions of the offline software.

This option, will select between the 'Drag’ or "Anchor'
methods of copying, moving and deleting parts of CNC
Files.

In Anchor Mode, program lines are not highlighted
on-screen, as they are selected. In Drag Mode,
program lines are highlighted on-screen, as they are
selected.

To select this option, highlight ‘Marking Mode' using
the {keyboard arrows} keys and press the {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the {Enter} key will
toggle the option between 'Anchor' and 'Drag’.

When the setting is correct, press the {Escape} key
until all the menus have been removed from the screen.

Ml




CHANGE
SETTINGS
- EpiToR.

3) Edit Only Mode. This option toggles the preference
of the £dit Only display between 'Text' or 'Graphics'.
tn Graphics Mode preference is given to the
appearance of the alphabet characters used by the
offline software (ie, the software drivers). In Text Mode
preference is given to the computer video card, giving
a slight speed increase when scrolling the text and
direct access to specific character maps controlled by
the video card (ie, the computer drivers).

To select this option, highlight "Edit Onfy Mode' using
the [CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'Text' and 'Graphics'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

continued.....
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CHANGE
SETTINGS
- EDIT0R.

9.6 - CHange SETTINGS

3} Edit Only Mode. continued.....
'Edit Only Mode' set to 'Text'.

IBILLET #1988 viea 218 :
IEDGEHGUE X8 Y8 3
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CHANGE
SETTINGS
- EpiTor.

4) Editor On Left. This option, when set to 'Yes', will
display the CNC Editor window on the left side of the
screen (when the control is set in "Edit and Simulate’
Mode). Selecting 'No' will display the CNC Editor
window on the right side of the screen (when the
control is set in 'Edit and Simulate' Mode).

To select this option, highlight 'Editor On Left' using
the [CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'Yes' and 'No'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

'Editor On Left' set to 'Yes'.

z ;
3 Z~y Fumn

‘Editor On Left' set to 'No'.

Bats:

e PR S R s
Colurm 1
e .
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CHANGE
SETTINGS
- SIMULATION.

9.8 - Cuasee SerTines

; Keys Helpbox.
The following keys are used in this section;
[CURSCR ARROWSH

[EQB]

[RESET]

B [ et
e EmE e
== DEInDEE
I ) C
| oo s =
| ] [FEllE )]s

Tutor keypad.

The Change Settings (Simulation) Menu contains the
following options:

1) Simulation Window, This option will switch the size
of the graphical simulation window between wide and
normal.

Normal splits the display screen to 50% editor
window and 50% graphical simulation window. Wide
increases the graphical simulation window, at the
expense of the Editor window size.

To select this option, highlight 'Simufation Window'
using the [CURSOR ARROWS] / {keyboard arrows}
keys and press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'normal’ and 'wide'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

e

- Sinklation window:

continued....

l
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CHANGE
SETTINGS
- SIMULATION.

1) Simufation Window. continued....

Simulation
Window set
to '‘Normarl .

Simulation
Window set
to 'Wide’'.

2) Short Cuts. This option is active when set to 'Yes'.

Shorts Cuts, when set to 'Yes', will speed up the
simulation graphics by shortening any repetitive cycle
commands {eg, peck drilling}). The numbers of cycles
required to complete the command are shown on screen
by one single operation, rather than a series of repeat
operations.

To select this option, highlight 'Short Cuts' using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'Yes' and 'No'.

When the setting is correct, press the [RESET] /
{Esacpe} key until all the menus have been removed
from the screen.

CHange Serngs - 8




CHANGE
SETTINGS

- SIMULATION.

9.10

CHANGE SETTINGS

3} Show 3d. This option, when set to 'Yes', will
display the work as a three dimensional object.

To select this option, highlight 'Show 34" using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'On' and "Off'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

continued.....

L
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CHANGE
SETTINGS
- SIMULATION.

cycle,

3) Show 3d. continued.....

When ‘Run Program’ is selected, the work will be
displayed in 3d, throughout the running of the prograrm

Crance SeTries - 8.1 1



CHANGE 3) Display Fast Traverses. This option is active when
set to 'Yes' (not available for 3d views).

SETTINGS Display Fast Traverses, when set to 'Yes', will show
all fast traverse movements as yellow dotted lines.
Lines cut into the billet are shown in white.

- SlMULA-I lUN. To select this option, highlight 'Short Cuts' using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB] / {Enter} key
will toggle the option between 'Yes' and 'No'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

Display Fast Traverses set to 'Yes'.

9.12 - Cuance SeTrings



CHANGE
SETTINGS
- SIMULATION.

4) Tool Motion. This option, when set to 'Yes' will
display a graphic of the tool being used, showing it's
path as it moves and cuts the material (not available
for 3d views).

To select this option, highlight ' Too/ Motion' using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key.

The screen will indicate the current setting of the
option. Continual pressing of the [EOB]} / {Enter} key
will toggle the option between 'Yes' and 'No'.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

When ‘Run Program' is selected, the tool motion will
be shown , throughout the running of the program
cycle. The program cycle will run slower with this
option switched ‘on’.

Yellow Fast
fraverses.

White cutting
path.

Blue cutting
tool.

CHanse Setovgs - 9. %73




CHANGE
SETTINGS
- PRINT DEvICE.

Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

[EOBI

[RESET]

L e P T
CF1,UFRHF3 RS, Fe R0 B

i .

Tutor Keypad.

Please note -

Any changes made to these
settings should be carried out by
either your IT Manager ar
computer technician.

9.14 - Caance SETTINGS

The Print Device option is used to configure the
settings for any printers attached to the pc.

There are three different printer options, selected by
pressing the [EOB] / {Enter} key when the cursor is
highlighting the 'Device : Type' :

1) DOS Device - A DOS Device is normally the paraliel
port which can be set to LPT1. LPT2. or PRN.
Select this option if your printer has a paralle! port,

2) Serial Device - Select the individual settings using
the [CURSOR ARROWS] / {keyboard arrows} keys
and press the [EOQOB] / {Enter} key to toggle between
the different values.

3} File - This option is used to save the CNC File on
disk, for printing off at a later date. The currently
loaded CNC File will be saved with an extension
"LST".

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

i




C HANGE Keys Helpbox.
The following keys are used in this section:

[CURSOR ARROWS]
[EOB1

SETTINGS
- PRINT PAGE ==

:
1

sqzr-; Tz +¥ |

Plisial Sl = |

toe |l K TR X i i

i | W —_— e s )

LAYUUT o Y.z it w81 |
[} ;.m_.liﬂ_l AXSORECTION i hg *1‘ g; |

]
o
@
i
i

Lo (e 2] o2 0

Tutor keypad.
Please note -

Any changes made to these . . . .
settings sheuld be carried out by The Print Page Layout option is used to customise any

either your IT Manager or | | printouts taken from the control software.
computer technician.

If several printers are available, save each individual
setting with a different filename (see page 9.22).

Select the individual settings on the Change FPrint Page
Layout Menu using the [CURSOR ARROWS] /
{keyboard arrows}. Press the [EOB] / {Enter} key to
move the cursor across, type in the required values,
then press the [EOB] / {Enter} key to confirm the new
value.

When the setting is correct, press the [RESET] /
{Escape} key until ail the menus have been removed
from the screen.
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CHANGE
SETTINGS

- CONTROLLER
LINK.

SRR T

Keys Helpbox.
The following keys are used in this section:
[{CURSOR ARROWS)
[ECB]
[RESET]
FEEEE T
il (]
| o E Z!
g mi_ﬂ msmmzc-non
e EEE EEEEE
Tutor keypad.

\, Please note -

ny changes made to these
settings should be carried out by
either your IT Manager ar
computer technician.

9.16 - CHanse SeTTings

The Controller Link option is used to configure the
communication protocols between the pc and an
external FANUC controller.

The unused serial port {usually COM2} on the pc should

be used (if available} to link to the external FANUC
controller.

To select the individual settings use the [CURSOR
ARROWS] / {keyboard arrows} keys and press the

[EOB] / {Enter} key to toggle between the different
values,

When the settings are correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

b
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CHANGE
SETTINGS
- RemoTE Link.

Please note -

Any changes made to these
settings should be carried out by
either your IT Manager or
computer technician.

The Remote Link option is used to configure the
communication protocols between the pc and an
external device (such as a remote computer, paper
tape punch, or printer}.

The unused serial port {usually COM2) on the pc should
be used {if available) to link to the external device.

To select the individual settings use the [CURSOR
ARROWS]! / {keyuboard arrows} keys and press the
[EOB] / {Enter} key to toggle between the different
values.

When the settings are correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

Keys Helpbox.
The following keys are used in this section:
[CURSCR ARROWS]
[EOBI]
[RESET]
T JR————————
[ [ o0 | X e X,
— , jame— T ;‘r—u”——.‘
R R 211
EXFCMON SPEOLE
ovae| (e ey | [ vews || Pos et
wiw EEE R

i
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CHANGE
SETTINGS

- MISCELLANEQUS.

9.

18

Cuance SETTINGS

Keys Helpbox,

The fellowing keys are used in this section:
[CURSOR ARROWS]

{EQB], [RESET], [ALTER]

[NUMBERS] - not highlighted

[ F1) F2 |
i

R HE RS

e naToM £ELECT
kg
o oraene | eo |
e
=
L mexe
. I
R
I
: e
P ¥
==
L=l
P aeamor

i

The Change Settings (Miscellaneous) Menu contains
the following options:

Tutor keypad. L

1) Global Units. This option, when set to 'Metric', will
set the programming units of measurement as metric
{millimetres}. When set to ‘Imperial’, the programming
units of measurement are set as imperial {inches).

To select this option, highlight 'Global Units' using the
[CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key. Continual pressing of
the [EOB] / {Enter} key will toggle the option between
the two settings.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

il



CHANGE
SETTINGS
- MISCELLANEQUS.

2) User’s Name. This option allows the user's name to
be printed out on any subsequent CNC File printouts.

To select this option, highlight 'User’s Name' using
the [CURSOR ARROWS] / {keyboard arrows} keys and
press the [EOB] / {Enter} key to move the cursor across
to the text 'A N Cther'.

To delete the text 'A N Other' press the [ALTER] /
{Delete} key.

Enter the new text and press the [EOB] / {Enter} key
to confirm (note - Desktop Tutor users can only enter
numerical names).

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

CHamce SETrives - 9.
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CHANGE 3} Screen Text Size. This option, when set to ‘Large',

will set the text size to 25 lines on screen :
SETTINGS
- MISCELLANEQUS.

IBILLET X100 2108 210
IEBGEMCUE XO YO ;
ITGOLDEF 11 IS

Please note -

The screen text size option will
operate when the main screen
display is set to "EGA" mode but
will NOT operate when set to
"VGA" mode. The sereen mode
can be altered by opening a DOS
window and editing the
"fanuc.go” file, found in the root
of the scftware directory. The
screenshots in section 3) are
taken from "EGA" displays.

When set to 'Small’, the text size is set to 43 lines on
screen :

EBLLLED w08 Y100 210
PR 5L B8

To select this option, highlight 'Screen Text Size'
using the [CURSOR ARROWS] / {keyboard arrows}
keys and press the EOB] / {Enter} key. Continual
pressing of the [EOQOB] / {Enter} key will toggle the
option between the two settings.

When the setting is correct, press the [RESET] /
{Escape} key until all the menus have been removed
from the screen.

9.20 - CuHamse SETTINGS



CHANGE
SETTINGS
- Loap SeTTINGS.

Keys Helpbox.

The following keys are used in this section:
[CURSOR ARROWS]

[EOBI, [RESET], [ALTERI]

[NUMBERS] - not highiighted

The Load Settings option is used to load any previously
saved offline software settings.

When the Load Settings option is selected,the default
settings filename will appear in the edit window, The
default filename is:

1) "FANUCMD' for Desktop Tutor controlled software.

2) '"FANUCM' for qwerty keyboard controlied software.

To list all of the available Settings Files, clear the edit
window by pressing the [ALTER] / {Delete} key and press
the [EOB] / {Enter} key. Select the required settings file
from the list using the [CURSOR ARROWS] / {keyboard
arrows} keys and press the [EOB] / {Enter} key to load
the highlighted file.

When the Setting File has been lcaded, press the
[RESET] / {Escape} key until all the menus have been
removed from the screen.

)

Tutor keypad.
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CHANGE
SETTINGS
- SAVE SETTINGS.

Keys Helpbox.

i The following keys are used in this section:
: [CURSOR ARROWS]

[EQB], [RESET], [ALTER]

{NUMBERS] - not highlighted

F1 (i ¥z ° F3i| F5 1]

SPERATCN SELEL T

Cata | ofor |
: . !

= 7
smas goc] EREE
motd | ow

) +, X :
Z-q-zi'o:-l LR ﬁ X

e 1 =]
m|m“ AXISTIREGTION

EXFCUTGN

SPMDLE
BE EsE

Please note -

If tha current settings file is to
become the 'new’ default
settings file, save the file with
the name 'FANUCMD' on
Desktop Tutors, or 'FANUCM'
on gqwerty keyboards and ensure
it is saved on the machines hard
drive.

8.22 - Cuaxce SETTINGS

The Save Settings option is used to save the currently
loaded software settings.

When the Save Settings option is selected,the default
settings filename will appear in the edit window. The
default filename is:

1) 'FANUCMD' for Desktop Tutor controlled software.

2} 'FANUCM' for qwerty keyboard controlled software.

If the settings are saved with this default filename,
they will be reloaded as the default settings whenever
the offline software is restarted. To save the settings
with a different name, press the [ALTER] / {Delete}
key to clear the window. Type in the 'new' filename
and press the [EOB] / {Enter} key. The 'new’ Settings
File will be saved on the currently selected drive.

When the Settings File has been saved, press the
[RESET] / {Escape} key until ali the menus have been
removed from the screen.

Tutor keypad.
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PROGRAMMING
TERMS AND
CONVENTIONS.

WHAT 1S A
PART
Program ?

This section describes the compaosition of a basic CNC
part program, listing the following terms used:

1) Program Address characters.
2) G Codes used on Denford CNC Milling Machines.
3) M Codes used on Denford CNC Miilling Machines.

4) Denford Directives (program codes specific to
Denford CNC Machines).

A Part Program is a list of coded instructions which
describes how the designed component, or part, will
be manufactured. This part program is also called the
CNC File.

These coded instructions are called data - a series of
letters and numbers. The part program includes all the
geometrical and technological data to perform the
required machine functions and movements to
manufacture the part.

The part program can be further broken down into
separate lines of data, each line describing a particular
set of machining operations. These lines, which run in
sequence, are called blocks.

A block of data contains words, sometimes called
codes. Each word refers to a specific cutting/
movement command or machine function. The
programming language recognised by the CNC, the
machine controller, is an 1.8.0. code, which includes
the G and M code groups.

Each program word is composed from a letter, called
the address, along with a number.

These terms are illustrated on the next page....

Procram StatcTuaz, LisTings anp DIRECTIVES




ComposITion
OF A PART
PROGRAM.

The component is designed "on-screen” using Mill CAM
Designer.

This CAD/CAM software package automatically
generates a G code part program suitable for Denford
CNC machines, listed on the bottom left of this page....

PART PROGRAM EXAMPLE -

(3/3/1987]
{NevamiLi. {meTRIC)]

G21

[BILLET X8& Y55 218
[EDGEMOVE Xd YO
[TOOLDEF T1 D2
NBJ18 G316G28XaYIZa;
NEPZ2g MBT1;

NIU3d G43H1;

NBY4E3 M351504;
NBP5E GIBGAX4aY48;
NG Z22;

NPJ7 G1Z-3.5F183;
N@AJBE X72Y16F154;
NBLJSF X8,

ND18@3 X4aY48;
N@118 GBZ2;

NEF1 20 Xp4Y329:

(ML CAM DEesiGNER - TAiane. MICD]

(Post Fanuev: 1.26 24 June 1894)

ADDRESS EXAMPLE - G

WORD EXAMPLE - Go1

' ND13@ G12-1F109:;

BLOCK EXAMPLE - NO13@ G1Z-1F14@;

NK148 X56F194;
NEJ158 X49Y16;

NE160 X24Y32;

NB&179 G272,

NB184 M5;

N1 80 G91G28XaYTZ3;
NI2PEa M3,

DenrForD DIRECTIVE EXAMPLE - [(BILLET

6.2 - ProcrAM STRUCTURE, LISTINGS AND DIRECTIVES
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LISTING OF
ADDRESS
CHARACTERS.

N
X
Y
zZ
G

J
K
R
M
T
S
F

- Program Sequence (line) number.

- Primary motion in X axis.

- Primary motion in Y axis.

- Primary motion in Z axis.

- Preparatory functions.

- Inremental distance paraliel to X axis.

- Incemental distance paraltel to Y axis.
- Incremental distance parallel to Z axis.
- Radius.

- Miscellaneous functions.

- Tool numbers.

- Spindle speeds.

- Feed rates.

Procram STaucTuRe, LISTINGS AND EDRECTIVES




G C[]DES NOTE: NOT ALL G CODES ARE AVAILABLE.
Group 1 GOY Positioning (Rapid Traverse)
LlSTlNG FUR 1 G@1 Linear Interpolation {Cutting Feed)
DENFDRD 1 G@2 Circular Interpolation CW
1 G@3 Circular Intepolation CCW
CN C M"_l.lNG @ GOB4 Dwell, Exact Stop
6 G249 Input in Inches
MACHINES. 6 G21 Input in millimeters
@  G28 Return to Reference Point
7 G490 Cutter Compensation Cancel
7 G441 Cutter Compensation Left
7 G42 Cutter Compensation Right
9 G73 Pecking Drill Cycle
9  G76 Fine Boring
9* GB8@ Canned Cycle Cancel
9  G81 Drilling Cycle, Spot Boring
g G82 DPrilling Cycle, Counter Baring
9 G83 Peck Drilling Cycle
9 G85b Boring Cycle
9  (G86 Boring Cycle
9 G87 Back Boring Cycle
9 G88 Boring Cycle
9 G89 Boring Cycle
3* G99 Absolute Zero
3  G91 Incremental Command
5* G294 Feed per Minute
5 G95 Feed per Revolution
1@* G98 Return to Initial Point in Canned Cycle
18 G99 Return to R in Canned Cycle
NoTEs.
G codes from group @ are non-modal (they must be
prograrnmed into every program block when required).
All other G codes are modal (they remain active through
subsequent program blocks, until replaced or cancelled
by a G code from their particular group).
The G codes indicated by an asterisk (*) are
reactivated as defaults when the machine started.

104 - ProGRAM STRUCTURE, LiSTINGS AND DiReCTIVES
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M Cobes
LISTING FOR
DENFORD
CNC MitLing
MACHINES.

M@o*
M@1*
M@2*
M@3
Mg4
M@b*
M@ 6
M@8
M@9*
M1Q
M11
M13
M14
M15
M2@
M21
M22
M23
M24
M25
M27
M28
M29
M348
M32
M33
M38
M38
Mé62
M63

Program Stop

Optional Stop

Program Reset

Spindle Forward

Spindle Reverse

Spindle Stop

Auto Tool Changer

Coolant "A" ON

Coolant OFF

Work Clamp Open

Work Clamp Close

Spindle Forward and Coolant ON
Spindie Reverse and Coclant ON
Program Input Using "MIN P" {Special Function)
ATC Arm IN

ATC Arm BACK

ATC Arm DOWN

ATC Arm UP

ATC Drawbar UNCLAMP

ATC Drawbar CLAMP

Reset Carousel to Pocket One (MDI oriy)
Reset Carousel to Pocket Position
Select "DNC" Mode

Program Reset and Rewind
Carousel CW

Carousel CCW

Door Open

Door Close

AUX. 1. ON

AUX. 2. ON

Pracram STRUCTURE, LiSTINGS AND DiRecTives




M Cobes
LISTING FOR

DENFORD

CNC MiLuing
MACHINES.

M64 AUX. 1. OFF

M85 AUX. 2. OFF

M66  Wait for INPUT 1

M67 Wait for INPUT 2

M72  Mirror in X ON

M71 MirrorinY ON

M76 Wait for Input 1 to go LOW
M77 Wait for Input 2 to go LOW
M8d Mirror in X OFF

M81  Mirror in Y OFF

M98  Sub- Program Cali

M99 Sub-Program End

NoTes.

Not all M codes listed are available, all M codes marked
with an asterisk (*} will be performed at the end of a
program block {ie, after any axis movement).

106 - Procr&M STRUETURE, LisTINGS AND DIRECTIVES
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DENFORD
DIRECTIVES.

Directives are program terms defined by Denford
Limited.

They are used to help generate the 'Simulation Mode'
graphics used by the machine controlling software.

(BILLET

This directive allows a billet that appears in a
simulation window to be given a size. The billet
definition should be placed at the start of a program,
after the units of measurement have been set.

Example:
G21
[BILLET X199.0 Y90.0@ Z208.0

This sets the measure to metric (Note - if set to
Imperial the units would be inches) and defines the
billet as1@@mm long by 9@mm wide, with a depth of
20mm.

[SUBPROGRAM

This directive allows a program with a non-numeric
name to be called as a subprogram.

Example:
[SUBPROGRAM @209 FRED
M98 P@200

This example assigns a subprogram number of @200
to the program named FRED, then calls the subprogram
B209.

[TOOLDEF

This directive sets the length and diameter of a
cutting tool. The length of a tool is the distance from
the spindle nose to the bottom of the cutter.

Example:
G21
[TOOLDEF T1 D8 Z65

This example defines tool number 1 as being 8mm in
diameter, and 65mm long.

PROGRAM STRUCTURE, LISTINGS AND DIRECTIVES - 187



DENFORD
DIRECTIVES.

[STEP

This directive runs an on-screen program in single steps.
This means the program will run one program line, then
wait for the operator to prompt it to move to the next
line; this continues until the program is instructed to
stop this function.

The directive applies to both simulation and actual
machining with a program.

[NO STEP

This directive runs an on-screen program without
single steps. This means the program will run as
originally intended with no pausing, unless a pause is
requested from within the program itself.

The directive applies to both simulation and actual
machining with a program.

[SHOW

This directive allows the machining operations to be
graphically simulated on-screen.

[NOSHOW

This directive stops the machining operations from
being graphically simulated on-screen.

[EDGEMOVE

This directive will move the edges of the billet relative
to the workpiece datum point. For the purposes of
graphical simulation, the workpiece datum point is
usually set as the lower front corner of the billet.

[EDGEMOVE is useful when a workpiece datum point
written into a G-code program does not match this
defauit {lower lefthand front corner} position on the
billet.

[t moves the graphic display of the billet so the
workpiece datum point in the graphical simulation aligns
with the workpiece datum point in the program.

Example:
G21
[EDGEMOVE X@ Y-20

This example moves the billet @mm on X and -2@0mm
on Y from the workpiece datum point.

108 - Procram Structure, Listings ano DirecTives




DENFORD !

An exclamation mark is used to display a message in
D I RECTIVES ] the tutorial messages window (shown in the lower part
of the screen). The message will be shown until it is
either cleared or replaced by another message.

Tutorial messages are shown coloured green, within
the program, on-screen. Messages must be entered
off-line since text cannot be entered with the tutor
keyboard.

Example:
' NOW CUTTING 1@mm BORDER

This example would print the line "NOW CUTTING
19mm BORDER" in the tutorial messages window in
the lower part of the screen.

?

A question mark is used to display a message in the
tutorial messages window (shown in the lower part of
the screen). When the message is displayed the
program will stop. A keypress is required to set the
program running again. Any messages will be shown
until they are either cleared or replaced by another
message.

Tutorial messages are shown coloured green within
the program, on-screen. Messages must be entered
off-line since text cannot be entered with the tutor
keyboard.

Example:
? CHECK THAT A 6mm SLOT DRILL IS PRESENT

This example would print the line "CHECK THAT A
6mm SLOT DRILL IS PRESENT" in the tutorial
messages window and stop the program. A key would
need to be pressed to allow the program to continue.

[CLEAR

This clears any messages currently displayed in the
tutorial messages window.

ProcrAM STRUCTURE, LisTINGS AND DIRECTIVES S 11 R




(GLOSSARY.

ABSOLUTE In absolute programming, zero is the point frorn which
all other dimensions are described.

ARC A portion of a circle.

AUTOMATIC CYCLE A mode of control operation that continuously runs a
cycle or stored program until a program stop or end of
program word is read by the controller.

AUXILIARY FUNCTION The function of the CNC machine (ie, F, S, T, M codes
etc.), other than co-ordinate based commands.

AXIS {AXES) The planes of movement for the cutting tool, usually
referred to as X (horizontal left and right, parallel to the
front edge of the table}, Y {horizontal forward and
backwards, parallel to the side edge of the table} and Z
{directly vertical}). Combinations of all 3 allow precise
co-ordinates to be described.

BILLET The actual material being machined, sometimes referred
to as the "workpiece”.

BLOCK A collection of program words that collectively describe
‘ a machining operation.

CHARACTER A number, letter or symbol as entered into a CNC
program.
CIRCULAR G-code term for a programmed arc movement.

INTERPOLATION

COMMAND A signal {or group of signals) instructing one step/
operation to be carried out.

CO-ORDINATES Positions or relationships of points or planes.
Co-ordinates are usually described using three numbers
referring to the (X,Y,Z) axes, e.g. the co-ordinate
{23,35,45) means X axis = +23 units, Y axis = +3b
units and Z axis = +4b units.
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CNC

CUTTER SPEED

CYCLE

DATUM

DESKTOP TUTOR

DIRECTORY

DISK

DRIVE

DRY RUN

DWELL

EDIT

END OF BLOCK SIGNAL

ERROR

G-CODE

Computer Numerical Control.

The velocity of the cutting edge of the tool relative to
the workpiece. With circular tools, the cutting speed is
related to the tool when new {(maximum cutting
diameter). Usually the effect of feedrate is ignored.

A seguence of events or commands.

The point {co-ordinate) from which a series of
measurements are taken.

The input control keypad for the machine. Keypad
overlays are interchangeable according to the type of
controller required.

An area of a disk containing the names and locations of
the files it currently holds.

A computer information storage device, examples, C:
{drive) is usually the computers hard {internal) disk and
A: (drive) is usually the floppy (portable 3.5" diskette)
disk.

The contreller unit for a disk system.

An operation used to test how a CNC program will
function without driving the machine itself.

A programmed time delay.

The mode used for altering the content of a CNC
program via the Desktop Tutor or gqwerty keyboard.

A symbol or indicator that defines the end of a block of
data. The 'pc¢’ equivalent of the 'return’ key.

The deviation of an attained value from a desired value.

The programming language understood by the machine
controller,
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FEEDRATE

FILE

FORMAT

G CODE

HARDWARE

INCREMENTAL

INPUT

INTERFACE

M CODE

MACHINE CODE

MDi

MODAL

The rate, in mm/min or in/min at which the cutting tool
is advanced into the workpiece. For milling and
drilling, the feedrate applies to the reference point on
the end of the axis of the tool.

An arrangement of instructions or information, usually
referring to work or control settings.

The pattern or way that data is organised.

A preparatory code function in a CNC program that
determines the control mode.

Equipment such as the machine tool, the controller, or
the computer.

Incremental programming uses co-ordinate movements
that are related from the previous programmed position.
Signs are used to indicate the direction of movement.

The transfer of external information (data) into a control
system.

The medium through which the control/computer directs
the machine tool.

A miscellaneous code function in a CNC program used
to indicate an auxiliary function (ie, coolant on, tool
change etc.}.

The code obeyed by a computer or microprocessor
system with no need for further translation.

MDIi - Manual Data Input is the method used for insert-
ing data into the control system {ie, Desktop Tutor,
qgwerty keyboard etc.).

Modal codes entered into the controller by a CNC
program are retained until changed by a code from the
same modal group or cancelled.
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NC

PC

PROGRAM

SPINDLE SPEED

SOFTWARE

TOOL OFFSET

TOOLPOST

TRAVERSE

WORK (WORKPIECE)

WORD

Numerical control.
Personal computer.

A systematic arrangements of instructions or
information to suit a piece of equipment.

The rate of rotation (velocity) of the machine head/
cutting tool, measured in RPM.

Programs, tool lists, sequence of instructions etc.....

When machining, allowances must he made for the size
of tools being used, since they all differ in length. The
tool offset is the amount the Z value must be moved {(or
offset), so that all the different cutting tool tips used
line up with each other, on the surface of the piece of
work being machined.

The holder for the various cutting tools. ATCs
{Automatic Tool Changers) are mounted above the
spindie centreline, whilst manual tooiposts are mounted
below it.

Movement of the cutting tool through the 3 machine
axes between cutting settings.

The actual material being milled. Quite often, this work
is also secured onto a sub-table. The work is sometimes
referred to as the 'billet’.

A combination of a letter address and digits, used in a
CNC program (ie, G42, M0O4 etc.).
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