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1.0 CONTENT OF SOFTWARE PACKAGE
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1.1 INSTALLATION

Before attempting

. C to run the Triac system you should copy it onto a
X FORMAT_ suitable disk, either hard or i

0ppy and put the originals in a safe place.

If you are copying the system onto floppy disks remember that the
system disk will only just fit onto one 360Kh floppy, without DOS. You can nse
the ‘B’ drive, with the path set to "B, for data if you are using this option.

20KDb drives will run the System with room for program data,

To copy the Triac System onto

your hard drive use the following
procedure.

e Make a sub-directory in the root directory of your €

<RETURN >

C drive by typing:

t of the supplied disks into the A drive of your computer,
directory to the one you have just created by typing:
CD DENFORD <RETURN >
o Copy all the files from the A drive by typing:
COPY A:*.* <RETURN >
o Repeat this process for the other disks.
To copy the Triac System onto other floppy disks use the following
procedure:

e [nsert
drive

the first original into the A drive and a blank disk into the B

e Type:
¢ COPY A:\"." B:\".* <RETURN>

e Repeat this process for the other disks.

Once you have copied all the files from the supplied disks the Triac
System can be installed, to do this type:
Triac -¢ <RETURN >

NOTE: This is not required under normal circumstances.
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1.2 BATCH FILES, SET COMMANDS

To run the Triac System from a copy on hard drive (C:):

e Change directory to the one containing the Starmil] System,in this case
C:\DENFORD by typing:

C: <RETURN > |
CD DENFORD <RETURN >

o Run the system by typing: !
TRIAC <RETURN >

To run the Triac System from a ¢opy on dual floppy drives: |
o Insert the Svstem disk into drive A and the Example disk into drive B
¢ Run the system by typing:

TRIAC <RETURN >

To run the Triac System from a Copy on a single floppy drive:
o Insert the System disk into drive A
e Run the system by typing: |
TRIAC <RETURN >

e Replace the System disk with the example disk or a blank formatted
disk for program data

NOTE:

Before you run the Triac System make

" |
SUre that you connect the
he paralle] port of your computer.

dongle tg ¢

4
8 PROGRAMWNG/OPERATIONS GUIDE

TRIAC




1.2

SET COMMANDS
. Set commands
em.in this case customise the system to in
listed below,

are commands that can be placed in a batch file 1o
dividual users. The different set commands are as

set denford_data = pathname
This sets the default path for the storing of CNC Programs etc.
set denford_cfg = pathname
This sets the default path for storing the options files,
into drive B . : o
Set commands can be placed in a batch §

ile and automatically
activated by typing the batch file name,

ve:

formatted

inect the

PROGRAMMING/OPERATIONS GUIDE



1.2 Example of Batch File

batch file in the root directory to run the Triac System
;Z:;esa::eayou are in the root directory and type:
copy con Triac.bat
cd\denford
Triac
cd\
~Z {CHI'Z}

1.3 THE

This will create a batch file in the root directory called Trizc, The
Triac System is then executed by either by typing Triac or from an
individualised batch file as described below.

To create an individualised batch file type:
copy con jim.bat
set denford_data=c:\jim
set denford_cfg = c:'\jim
Triac
&7 {GalZ}

This creates a batch file called jim in the cur
the batch file type jim and press return.

0t directory. To run

The path for saving the CNC ITOErams ane ons files is e:\jim.

Finally the batch file runs the Triac Systex

which you have
created.

Note:
If the final line is altered 10 read

Triac %1

This will allow the user to Joad a CNC program at the same time as
the system is loaded, '

Eg. With this line altered typing:

jim star

at the DOS prompt will cayse the system 1 :
" " e ‘ o
Program "star" g be loaded into the editor. ’ A

6  PROGRAMMING Shi N
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1.3 SCREENS SHOWING SYSTEM IN EDIT AND SIMULAT,ON
MODE AND IN EDIT ONLY MODE

Edit an
Strulate only. = |
Hachine cowival

HLilities

T Y —

1.3.0 INTRC
The
10 find in any g
The
Inse
The



IT AND SIMULATIQ)
B 1.3.0 INTRODUCTION

The Triac CNC editor incorporates all the features you would expect
to find in any professional editor.

=S imulatio

These features include:
Insert, Delete, Move, Copy and Block functions,

These functions are described in more detail on the following pages.
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1.3.1 DIFFERENT TYPES OF INPUT

There are different types of input for the various functiong of the
system. They are as follows:

mment- y o
Co A comment is used to insert information into the program that dogs
not actually affect the running of the CNC program. To inse;

It a commeny type 3
( as the first character of the line.

The text colour will change to RED,
Eg. (Program written by John Smith

G or M Codes- i :
This is the normal mode for Programming in the editor, pg special
key is used to define this option.

The text colour is CYAN.

Tutorials-

Tutorials are used 1o display informarion In'the box at the bottom of
the screen. There are WO types of tutorial:

A. Using ! as the first character of the 1
utonial box as the ON

replaced by the next

ine. This dis
C program is nUnning and serp)ls it
tutoriaj,

VS text in the
upwards as it j

Eg.! Maoving tq start of cycle

_ B. Using 9 a5 the firg;
aS Using ! a5 the first ¢

character of the line, Thig has
Pauses the Program

baracter of the ling, by when dis
and waits for the RETURN

the same effect
Playing the turorial it
key 10 be pressed.

Eg. ? Check for clearanca above wor)

The text cojoyr for both YPES of tutgria) is GREEN,

—

1.3.1

Directives-
Directive

program. There gre
A [biller
This is us
Ep.
[billet 118
sets the b
length =

Note:

This must

B. [edgem

This is use
1o simulate more acer

Eg.

{edgemove

This states
the program damnim in
the -y direction.

Note:

This statem




e S

10ns of the

im that doeg
mment type a

10 special

bottorm of

T in the
is

e effect
ial it

the program datum
the -y direction.

1.3.1

Directives-

Directives are vsed o input info

rmation that is to be used by the
program. There are four ypes of directive:

A. [billet

This is used to set the size of the billet and the datum position.

Eg.
[biller 1180 wéD d20
sets the bhillet size 1qg:-

length = 180, width = 60, depth = 20

Note:

This must be the fi

B. [edgemoye

This is used to move

10 simulate more aceurat y the

Note:

This statement should follow the [bille

t statement.
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C. [tooldefl

- : e going to use when ' The
is 1 to define the tools that you ar t
hining tTh]::J;;:)lgj:;ziJ ("}'be number of tools that you can define depends oy
machinin m.
the machine configuration.

For either a standard machine with manual toolchanger or if using |
the simulator alone the range is 0 to 9. (

Note:

All [tooldef directives should directly follow the [billet directive.

Eg. [tooldef T1 D6 L635 ‘

Specifies: the tool No., tool Dia., tool length.

The tool length is the distance from the spindle nose to the bottom j
face of the cutter. This length, when used will allow the simulation to check for .
overtravel on the z axis. The default value is 65mm.

D. [clear

This is used in con

junction with the tutorial option and clears the
tutorial box when the CN

C program reaches that line during execution,

The text colour for directives s YELLOW.




1.3.2 EDITOR KEYS

B The main control keys for the editor are as follows;
n
ends on

Cursor keys- Move cursor in appropriate direction.

if nsing DEL- Deletes one character at the cursor.
Backarrow- Deletes one character to the left of the cursor.
INS- Toggles between insert and overwrite.
ctive. =
HOME- Moves to start of line.
END- Moves to end of line.
PGUP- Moves up one page.
bottom PGDN- Moves down one page.
heck for
Ctrl PGUP- Moves to first line.
Ctrl PGDN- Moves t
S the Ctrl Y- Deletes all of the current line.
Citrl N- Inserts a new blank line.
Ctrl R- Restor after edits

( this is only possible if you have not moved the cursor off the line )
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1.3.2

These keys relate to block edits:

F7 Sets the start of a marked ares.

F8 Sets the end of a marked area,

Alt D- Deletes marked area.
Alt M- Moves marked area to current cursor
o Note
position.
Alt C- Copies marked area 1o current cursor
position.
To u
F2- Quick saves the current CNC program,
< if it has been given a name. ." To M
F3- Quick Joads of 2 different program.
Other Function Keys:
To Ci
F10- Displays the main menu.
FY- Simulation meny
kS~ Information window,
To De
Alt Q-

This will QUIT the Triac System

and return to DOS

Note: This opj i L :
has been altered | PHoR will Prompt the user 1o Save any file that




ed area.

d area.

IITENt cursor

DITENL Cursor

“NC program,

C.

 program.

ystern

y file that

1.3.3 MARKING AN AREA

To Define a block:

@ Position the cursor in the editor.
e Press F7 to define the start point.

o Moving the cursor up and down hilight a marked area.

o Press F8 to confirm a marked area.

Note:

o The settings option allows two modes for marked areas. Anchor or
Drag.

To undefine a block press F8 again.

To Move a marked area:
[n YOou are sure

e Move the cursor to th

e Press alt M to

To Copy a block:

If you are sure that the correct

xed you can:-
e Move the cursor to the new start position for the marked area.

e Press alt C to copy the block to its new position.

To Delete a block:

If you are sure that the correct area has been marked you can:-

o Press alt D 1o delete the marked area.
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1.3.4 LIMITATIONS WHEN PROGRAMMING

o 1. Nesting of subroutines should only be attempted to 10 levels,

® 2. Subroutines should always be written one after another, never
inside each other.

e 3. Subroutines are limited to 50

o 4. The line length of the editor is 240 characters.

o 5. The editor has a memory limit of 64K.




0 10 levels.

other, never

1.4 SIMULATION MENU, SET DATUM & VIEW

[DENFORD

Hetric MO
CHC Edit e -

[ — Simalat
Line 1 Column £ Insert g

Line 1 Column 1 Insert

Tutoria = — J
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1.4 SIMULATION MENU ( F9 )

|
still not be machinable

| 1.41S
Check Syr'g;x-w[‘u go through the CNC program currently in the editor |
1
checking the syntax.
Note: It is possible for a program to pass this test and still not by, 'J =

|
ram- I . .
Hi ng'ﬂ]is runs the program currently held in the CNC editor. To |

terminate the execution press ESCAPE.

It is possible to run just one part of the program on the editor using
F7 and F8 to highlight a block of the program. This will cause only this block o
be simulated when the program is executed. |

Dry Run- |
This will run the program without acmally display

ing the simulation,
making sure that the component can be machined.

BT r

Set Datum-

This allows you to simulate the tool offset option whilst in simulation
mode. Select the option 1o display the crosshairs and use the cursor keys 1o
move them 1o a new position,

Note;

This setting is overwr : —
Selcan g TWILtten as soon as the machine control option is

Set View- ‘

This sets the vi .
view, select this Option a:;\:hi‘-ontjlff layed on the simulator, To change the
the simulator, Presg 10 acce;tsrl;icibar 10 select the desired view for

EW view,

B

This wi 1
Wwill be activareq the next time ¥ou simulate a CNQ program.

TRIAC

: e




-_-R

v in the editor

st and still not by

" editor. To

on the editor using
e only this block 1q

ng the simulation,

hilst in simulation

ursor kevs to

ntrol option is

[0 change the
lesired view for

NC program.

1.4.1 SIMULATION MENU (3D VIEWS)

Press F9 to call up the simulation menu.

Netric 3D

o

Inuiation
Run pragran
54 Dry ra
#ﬂﬂf-
i E

x e —
——————Tuforial

9l help TSRS select apticn Y main menu X4 remove this menu

Use space bar to select required view.

Tutorial

Y help FUTTTHALY move [AOMY set ) sinulate @l wain wenu 134 cancel
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SELECT RUN PROGRAM

A

y pun
Set datum
Set yiew
3D view

3

Tutorial

X
3 help TR

select option ) main Henu XN remoue this Menu

=
——

USE CURSH

B

4 help TUTTH

PRESS HOM

- _
e

31 help THTHE,



his menu

USE CURSER TO MOVE ARROW TO SELECT SECTION VIEW

L= Metric 3D
—Simulation
\
i
Tutopial
0 help TTITEAINN select option W0 wain menu @44 pewove this menu
PRESS HOME BUTTON ON KEYBOARD FOR OTHER VIEW
; . Hetric 3D
=Simulation

Tutorial

$ help TITEAIMNIE select option W0 Main enu 1344 vemove this menu
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SELECT 3D VIEW
Metric

B Run progras
Dry run
Set datum
Set view
)

Tutorial

S help TTRTEAMNILY select option WU main menw 334 rewove this menu

Metric i

~—S{inulation

Tutorial
I h 1) o] %) J
%1 help LN selec optian 1yu

%ain uenu I1YH vemove this menu

PR
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1.5.1 SCREENS SHO

NU AND LOAD OPT,
WING MAIN ME PTION _

DENFORD

NC Editor
Line 1 Column 1 Insert

Hain Menu
Edit anly
Edit and Simulate
Simulate only
Machine cantrol.
CHC Files
Prink i
Renote Link
Settinga
(Hilitisn
Quit

DENFORD
CNC Edit fric
Line 1 Calumn 1 Ipsept [ Sinulatior—

Chaniie dip

utorial —

Save. iy l - ! a

HONNR

———

M
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1.5.1 LOA

To load a g

e Pre

« Sel
pre
o Sel
pre
o Eir
ret
of |
anc

Note:
If
you if you wi

It

Triac System
editor, answe

Note:

MENUS.




IAD OPTION
—_——

L]

|

!

1.5.1 LOADING A PROGRAM

To load a program into the CNC editor use the following procedure.

o Press F10 1o display the main menu.

o Select CNC Files by usin,

g the cursor keys to hightight the option and
pressing return.

o Sclect Load by using the cursor keys to highlight the option and
pressing regurm.

o Either type in the name of the program and press return or just press
rerurn for a list of the programs in the current directory. To load one

of these programs nse the cursor keys to highlight the program name
and press return.

Note:

If you already have a program in the editor the Triac System wil) ask
you if you wish to merge the new program into the one already in the editor.

If you do not want to merge the two programs together press N. The
Triac System will then ask if you wish 10 save the program currently in the
editor, answer Y for YES, N for NO.

Note:
This option can also be selected using the F3 Hot Key instead of the

menus.
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1.5.2 SCREENS SHOWIN

DENFORD
CNC Edito

Live 1 Column 1 [n=ert

i Mesr=
Edit only
Edit and Simulate
Simulate only
Machine contral
CMC Files
Peint E
Remate Link
Seltings
UHilities
Quit

Tutor{a |=—

G MAIN MENU AND LOAD OPTION
—N

1
Hews
Change dip

e

ROGRAM
MING/OPER T
lNGIUPl:-R-‘\T‘IONEf(;l:lfﬁ-.‘- — —

1.5.2 M

number o

| To merg

3
o

position.
easily ide




OPTION

1.5.2 MERGING TWO PROGRAMS

As well as loading a single program it is also possible to merge a
number of programs together.

To merge use the following procedure.

o Load the program into the editor as described on the previous page.
o Position the cursor at the start position for the merged program

o Use the load command as described on the previous page except when
the Triac System askes if you wish to merge the programs answer YES.
The second program will be merged into the first at the cursor
position. The second porgram will be highlighted in Green so that it can be
easily identified.

o Press FB to clear the marked area.

TRIAC PROGRAMMING/OPERATIONS GUIDE 27




NG MAIN MENU AND NEW OPTION

i‘\
1.5.3 SCREENS SHOWI 1.5.3
|
To sta
—fiain Mevi
T
Sirpulate-only
machine control |
ol Note:
Triac §

EdL e ———
Column 1

Insert

Filew
Load.
New
Save
Save 5
Change dir

—_-—'-‘——_‘-_‘--‘-‘-T

utor | le—

28
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1.5.3 STARTING A NEW PROGRAM

To start a new program use the 1ollowing procedure.

@ Press F10 to display the main menu,

o Select the CNC Files option by using the cursor keys to highlight the
option and pressing return.

e Select the New option by usin
and pressing return.

Tt

g the cursor keys to highlight the option

1is deletes the Program currently in the editor,

Note:

| -]

enu

(][ -
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1.5.4 SCREENS SHO

WING MAIN MENU AND SAVE AS

n

in Menu
Edit anly
Edit and Simulate
Simulate only
Hachine control.

CNC Files
Peink

Remate: Link
Settings
LHilitiss
Quit

Tutorial R

OPTION -
Hetric
— CHC Editor Simulatio HoHA
Lina 1 Column 1 Insert

CNC Edito
Calumm 1

Inzsert

Save
Save s
e

Note:

progran



1.5.4 SAVING A PROGRAM USING SAVE AS

To save a program using Save As use the following procedure.

o Press F10 to display the main menu.

o Select CNC Files by using the cursor keys to highlight the option and

pressing return
—-—-—E e Select the SAVE AS option in the same manner.

e Type in the name of the program.
o Press RETURN.

Note:

This ts used to give a new design a name or to save a new CNC
program under a new name.
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1.5.5 SCREENS SHOWING MAIN MENU AND SAVE OPTION

[DENFORD

Hotric NOMNN|
TR Foltar _hl |'~_Smulatimr-——__
Line 1 Cui.unn : Insert
M

- Edit mnl
ldit anld Hinu l.ni.n
‘Simulate on

— Tutorial

F1 help arvous RETURN =elect aption FAD nain memit ESG renove thin ment
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OGRAM USING SAVE

1.5.5 SAVING A PR

To save a progra

o Press F10 to display the main menu.

o Select CNC Files by using the curs
pressing 1€turm.

o Select the SAVE option in the same manner.

o Press RETURN.

This saves the program under its current filename

Note:
This opticn can be selected using the F2 Hot Key instead of th
el the

menus.

m under its current name use the following Procag
e,

or keys to highlight the optipg a5

1.5.6 SCAEEN
OPTION

Lina 1 Calum

M-

DEMFORD ~——
||Line 1 Calus

B

1 hely avrouss R




—

wing Procedyrg

t the option angd

stead of the

1.5.6 SCREENS SHOWING MAIN m
OPTION

ENU AND CHANGE DIR

Hetric

S " ———————Sirulatiom

————— 0
Lire 1 Column 1

HONAHE|
—

[nzert

il 3 ol

Simulatiom—

1 help aveors/BETIAN select option EAU nain mewu EXC renpve this newd
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1.5.6 CHANGING THE pDIRECTORY FOR SAWNG/LOADlNG

PROGRAMS .

CNC \i 1.5.7 SCREEN
d)
. HIGHLIGHTED

To change directory use the following procedure.

o Press F10 to display the main menu.

o Select CNC Files by using the cursor keys to highlight the Option ang

pressing return.
NG

 Select the Change Dir option in the same manner. =
ine 1 Calumm
o Delete the existing directory name using the del key.

o Type in the new directory name.

Note:
This directory name is lost when you quit from the program
I o

To alter the default directory see Section 4.1
ST
=

—_—




NG/LOADING
—

ght the option and

' program.

1.5.7 SCREEN SHOWING MAIN MENU W
L LIGHTED ITH PRINT OPTION

h—cnc Edi tar - - = : NONAME
Line 1 Column 1 - =3 Inu 1 at | Orr—

e =
F1 el aerous/RETURN select ontion FAO nain memn
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1.5.7 PRINTING

hen printing there are two options that can be selected, they arg .
When
follows:

isti ith Errors. P
A Hetas 'Ivyt;is lists the CNC program highlighting any errors,

Eg.
g0 x40 z5
m3 52000000
21: Spindle speed invalid
B. No Errors.

This lists the CNC program in the same manner a5 listing with errors
but does not display any error messages.

Note:

Both of these Options insert Page breaks, page numbers, ete.

These can all be alter

ed, see Section 4.6

Lina 1

DENFORD
R —

Line 1




P REENS OF REM
1.5.8 SC REMOTE LINK, SENDING & RECEIVING

slected, they ara 54 DEWFORE, — -

Calumn 1

Line 1

ITOrS.

I —

sl s

Tutorial —

Editor

p— — - I
Line 1 Column 1 Insert | |

T as listing with errors

umbers, etc.

menn ESC remove this aenu

latiom
Line I Column 1

L Tutorial }

1 help avvous/RETURN select aption FA0 main menu ESC remove this menu

AR
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This is used for sransmitting to and receiving from an exterpa)
source through the serial port.
To either send of receive data use the following procedure.
o Press F10 to display the main meou.
o Select Remote Link by using the cursor keys to highlight the opy
g o

and pressing return.

o Choose either to send or receive data.

Note:
The parameters for the remote link can b i
e set in the setting
25 mem

see Section 4.6

PROGRA]
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1.6 THE SETTINGS MENU

INTRODUCTION

The Settings menu is used to control the settings for the Triac

System.

The settings can be saved and loaded therefore allowing the Trige

System to be customised to 2 number of users.

Note:

' The settings are there to be changed, so the user can optimise 1o
operation of the system to his/hers own preference.

—

1.6.1SCREENS

SETTINS HIGHL

DENFORD !

I
Line 1 Calusn )

B

[DENFORD

[———————————CNC E

Line 1 Calilimls

|
.

F1 help arsows RETUSN




1.6.1SCREENS SHOWING SETTINGS MEN

U WITH EDITOR
SETTINS HIGHLIGHTED AND EDITOR SEIITNGS MENU

tings for the Triac

DENFORD CNC Edjto: "'ﬂri NONAR
Line 1 Caolumn 1 Insert L 1t | D ve—

ore allowing the Trige

1S,

ISeT can optimise tp

u
e CNC Ed 1 £ 01—
Line 1 Column 1

— utarial

EN arrows/RETURN select option ESC remove options FI0 main nenn
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1.6.1 EDITOR SETTINGS

Auto-Error-Che\(\:/ll(} ( Yzi. e':gh)(ime the cursor is moved from one line 1o
Yes- When §

is found then an error mess
pe? checked. If any error is 3
another the line s syntax ¢
is displayed. ' | -
No- When set, no error checking is done. Use this setting wheg
0- s
editing a file that is not a CNC program.

king Mode ( Anchor, Drag ) : w=mndm
Marking Anchor- When defining a marked block using F7 and F8, the F7key

sets the start point, move the cursor and the F8 key marks the finish POInE, The
block is then highlighted in Green.

g but after setting the stan point wig

Drag- This is the same as anchor : g i
F7 the highﬁgh%ed block follows the cursor either up or down. The end of the
black is againset by pressing F8.

Edit Only Mode ( Text, Graphics ) -
Text- This sets the display to text mode when using the editor on it
own, this setting slightly improves the speed of th editor.

Graphics- This sets the display to graphics mode when using the
editor on its own.

Editor On Left ( Yes, No)

Yes- Puts the editor on the left when in simulation and edit mode,

No- Puts the editor on the right when in simulation and edit mode

Line split on CR/EQB (yes,no )

When set to yes any characters 1o

: the rigth of the cursor are split
and inserted on the next line,

Straight edit
Not yet availaple.

PROGRAMWNGIOPERA‘HONS GUIDE

1.6.2 SIMULAT
e

Simuiation Wind
Normal
of the screen.

Wide-
columns to work i

Short Cuts ( Yes
Yes- W
shown as one cont

No- Wi
split into 90 degre:

Display Fast Tra
Yes- Di

No- Do

Toal Motion ( Ye:!
Yes- Di

No- Do




-'-—-—___'—'-—-..__\

moved from one line tq
pund then an error message

e, Use this setting whep

using F7 and F8, the Fy key
» marks the finish point. The

er setting the start point wigy
p or down. The end of the

vhen using the editor on its
litor.

s mode when using the

imulation and edit mode.

simulation and edit mode

h of the cursor are split

1.6.2 SIMULATION SETTINGS
w——

simulation Window ( Normal, Wide )

Normal- When in Simulation and Edit mode both ar:

eas take up half
of the screen.

Wide- When in Simulation and Edit mode

. : the editor is given 30
columns to work in, the rest of the screen is given to

the simulator.

Short Cuts ( Yes, No )
Yes- When set, cycle

s are shown by on boundary line and arcs are
shown as one continous line.

No- When set, all line associated with cycles are shown and ares are
split into 90 degree quadrants.

Display Fast Traverses ( Yes, No )

Yes- Displays fast traverses on simulation.

No- Does not display fast traverses on simulation.

Tool Motion ( Yes, No )

Yes- Displays a moving tool point when simulating.

No- Does not display a moving tool point.
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S
4.6.3 PRINT DEVICE SETTING

ice, Serial ) |
Device Type ( Fllei D?hi ;);1‘;1 device between those Listed. The othe; g
This toggles th
option will change accordingly-

1 t. The Triac System will Prompt fy:
le- er options can be set. : .
fil roﬂ;nn'Ntotgt\]\llhengou select the print option from the main mep,
a filename

DOS Device- Use this device to print a file to a DOS Device
eg. LPT1, LPT2,

Press return to display a cursor and then type in the name of the
device.

Serial- Sets the print option to print to the serial port, use the cursgr
keys to highlight an option and then use the return key to toggle between the
available values.

NOTE :-

The RS232 : Baudrate

Parity

Data bits
Stop bits
Protocol

These operations only aj

: ply when the Devic is sent to seral.
Check with your printer manyg] fop evice type is s

r the settings for your printer.

£
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T e

1.6.4 PAGE LAY(
e ——————————————

To change
option and press the |

Page Widu

Page Leng
footers, any value fror

Left Margii
with page width to set

Bottom M
those printers without

form feed capabiliry.

Column Wi
column format, usually

Nulls- Used

Print Line F
mserts a line feed after




ed. The other mep,

stem will prompt for
n the main meny.

, DOS Device

| the name of the

| port, use the cursor
oggle between the

pe is sent to serial.
inter,

1.6.4 PAGE LAYOUT SETTINGS
——

To change the page layour settings use the cursor to

] highlight the
option and press the return key to display a cursor, Type in the .

new value,

Page Width- Sets the number of columns on a page, 40 to 80.
Page Length- Sets the length of

the page, including headers and
footers, any value from 1 upwards.

gin- Used to set the left margin, also used in conjunction
with page width to set the right margin, 0 to S0.

Bottom Margin- Used to set the number of line feeds to output, for
those printers without a form feed capability. Set 1o 0 for those printers with a
form feed capability.

Column Widtt
column format, usually set t

idth of the columns if you wish to print in
as the page width,

Nulls- Used to insert time delays for slow printers.

Print Line Feed- Set to NO when usir
inserts a line feed after a carrige return.

inter that automatically
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INGS
1.6.5 MACHINE LINK SETT o

1.6.6 REMO
1.6.6 REMO

Used to set the values for:

Thes
Device Name e e
Baud Rate (9600)
Parity (CDD) 3

press return to |
Data Bits (7)

Stop Bits (2) .

Usec

Devi
Use the cursor keys to select any option and return to togole

between the avaliable values. The values in brackets give the best resnlts. Bauc

Data

The e
and pressing retu
you wish to be at
values are the ch
of carrige return,

Send ?
T‘.‘iac System will
Senﬂlﬂg data, an ]
1s ready 1o receive



urn to toggle
he best results.

— ]

1.6.6 REMOTE LINK SETTINGS

These options are used for communication between computer and

computer and berween computer and punch tape machine.

To select an option use the cursor keys to move to the option and
press refurn 10 toggle between the avaliable options.

Used to set the values of:
Device Name

Baud Rate

Parity

Data Bits

Stop Bits
Send-Line-Feeds

End Of File

Send XOFF at % Full

The end of file character can be changed by highlighting the option
and pressing return. This displays the cursor, you can then type in the character
vou wish to be at the end of the file for sending and receiving. The allowed
values are the characters with ascii values between 0 and 31 with the exception
of carrige return, line feed and escape.

Send XOFF at % Full sets the percentage full value at which the
Triac System will send a XOFF value to the remote device to tell it to stop
sending data, an XON value is sent to the remaote device when the Triac System
18 ready to receive data again
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SETTINGS

NIOUS ‘
1.6.7 MISCELLA .

erial ) :
ettings ( Metric, ImP i the Triac System.
EREI Usegd 10 set the umifs 1O be used in th i
soft, for use the |

. o : 5
Fean nan}:ress requrn to dispiay the cursor. Typt? in the us[cr 3 name to be To Save Settin
displaved on the information page (F5) and on printouts. Maximum of 30 Selea
c};a;;nc‘ters. cursor keys to hi

The r

Text size ( Large, Small )
Toggles berweer |

arge and small characters on the display.
Eithe

the name using t
and save the sett

To Load Settin
Follo
settings option fr



stem.

ser’s name 1o be
Aaximum of 30

he display.

1.6.8 LOADING AND SAVING SETTINGS

All the options that can be altered can

i be saved to a disk, hard or
soft, for use the next time the same PErson uses th

e Triac System.

To Save Settings:
Select the Save Settings option from th
cursor keys to highlight the

e se

ings menu by using the
)PLon and pressing return,

The name of

125 file to be loaded will be displayed.

Either press re
the name using the de
and save the settings under

8S

10 Save these setti

under this name, or clear

§s return for t filenames already saved

To Load Settings:
Foliow the
settings option from t
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7 SCREEN SHOWING MAIN MENU wi
HIGHLIGHTED
HIGHLIC

TH UTILITIES
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1.7 UTILITIES, DOS ACCESS

b
" 1.8 SCREE
HIGHLIGH

To use DOS Commands from within the Triac System use the foljgy -
g,

procedure.
o Press F10 to display the main menu.

o Select the Utilities option by using the cursor keys to highlighe g,
option and pressing return. i e
—————

o Select the DOS ACCESS option in the same manner. Line 1 c
This puts the Triac System into the background and runs DOS

e To return to the Triac System type EXIT and press return twi
press twice.




e e 1.8 SCREEN SHOWING MAIN MENU WITH QuiT

HIGHLIGHTED
m use the folloWing =
to highlight
¢ = = UENERTD NC Edita
Line 1 Columm 1 Insert
ner. r

and nuns DOS |

5s refurn twice, ‘

e - - -
‘ e “Tutoria l=— - —
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FTWARE
NG FROM THE SO
1.8 QUITT! e 4.9 SCREEN §

om the Triac System use the following procedure.

To quit fr
o Press F10 to display the main menu.
 Select QUIT by using the cursor keys to highlight the option and
pressing requrn. o w
Line 1 Co lurm

Note:
You can quit the Triac System at any time by pressing Alt Q

WARNING THIS WILL NOT SAVE ANY WORK IN PROGRESs




)ption and

A CNC Edita —_ - - - =S Imulatio
Line 1 Calurmn 2 Insar

You are nouw editing a ONC program. A variety
of instructions can be keyed in on each line,
At any time you can start a simulation of
;A]l Q the machining of your progranm via the F9 mena.

WUhilst typing, characters will appear at the
cursor position. The carsar s the Flashing
N PROGRESS wnderscare or the steady hiloh.
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R MESSAGES

1.9 HELP_AND ERRO

HELP

General help can be obtained at ay time by pressing F1.The help

file is context sensitive and gives help on

highlighted or in operation. Use PgUp and PgDn to g0 through the help pagag.

Press F1 for sub menu help options.

ecific G and M codes whilst writing a program in
{ the begining ofthe G or M code you want
ther.

To get belp on sp
the editor, place the cursor d
information on and press Ctrl and F1 toge

ERROR MESSAGES

When an Error Message comes up on the screen a more detailed
explanation of the cause of the error is available by pressing F1.

1he area of the Triac System currently

—
17 Coluw

ine
IEM 1let 180 w80

[toaldef t0 165

40 =70 u70 =5
n3 s2000
gl =1 3:00]

g2 uil ri00
g2 x10
g2 uil
g2 x70

g3 yil r30
g3 xi0

e‘
g3 =70

——
—
| ——

DENFORD

m———— .
Lime 1 Colu
BStarnill arc =

[billet [B0 wBC
(tooldef t0 16S

90 x70 470 =5

n3 sZ000

gl z—1 £80

92 y10 £100
%10

92 y?0
92 x70

92 yi0 r30
x10




PART SIMULATED
NS SHOWING A PROGRAM
o A ﬁvcf?:l?ms SIMULATION COMPLETED

AND =

ng F1.The help
System currently

ik 425 x0 90 =0
+ 180 L8O
B the help pages. [coi1tet 120 Yes a6

B a program in
you want

ore detailed

|{Line 1 Column 1 Insert
Starnill arc machin ing

(billet 180 wB0 425 x0 yO =0
|(tnoldn[ t0 165 d6

1190 x70 470 25
1n3 52000
191 z~1 fgn

/92 y10 r10p
2
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4.10.1 G codes

GO0 Fast Traverse

A GO0 canses linear motion to the given position at the maximum

feedrate.
Example: G71 G00 X20 Y30 Z-1

Here the tool is moved to X 20mm, Y 30mm, and Z -1mm at a
feedrate of 400mm per minute.

GO1 Linear Traverse ; N
A GO1 causes linear motion to the given position.

Example: G71 GO01 X20 Y30 Z-1 F80

Here the tool is moved to X 20mm, Y 30mm, and Z -1lmm at a
feedrate of 80mm per minute.

G02 Clockwise Circular Move

G002 causes clockwise circular motion. If a positive radius is
specified then the shortest arc is cut. If it is negative then the longest possible
arc is cut.

Example: G71 G02 X350 Y20 R15 F80

In this example the tool is moved to X 30mm and Y 20mm. The arc
described has a radius of 15mm.

G03 Counter-clockwise Circular Move

(03 causes counter-clockwise circular motion, If 4 positive radius is
specified then the shortest arc is cut. If it is negative then the longest possible

arc is cut.

Example: G71 G03 X30 Y20 R15 F80

In this example the

- tool is moved ¢
described has a radius of 15mm ved 10 X 30mm and Y 20mm. The are

GO04 Dwell
A Dwell of up to 500 seconds can be programmed,

Example: G04 D1p

This causes a delay in machining of 10 seconds.

T
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8101 — 4101
e : : i G40 Cane
R o;.%ltggggges the end of a subroutine begun with a prior G28.
or G42.
GO06 End Of Loo . : :
A GOépdeﬁ.nes the end of a loop begun with a prior G73. Ga1 Righ
: amm
L erroréxil())o“t:jtﬂ)iause all further movement to be mirrored about the progr
current X axis position. G42 Left
A G11 instruction will cancel this action. programn
Tool changes cancel both X and Y mirroring. Mirroring instructions G65 Call
MIRROR A
G11 Cancel Mirror About X ) _ _
G11 cancels the effect of a prior G10 mirror instruction.
e Tool changes cancel both X and Y mirroring. Mirroring instructions
MIRROR A G70 Imp
G12 Mirror About Y That is, tl
G12 will cause all further movement to be mirrored about the as metric
current Y axis position.
G73 Rep
A G13 instruction will cancel this action.
repeatedl
Py A[‘ool changes cancel both X and Y mirroring. Mirroring instructions mumber
G13 Cancel Mirror About Y Cc4
G13 cancels the effect of a prior G12 mirror instruction.
Tool changes cancel both X and Y mirror: AeEOr ; from:eag
MIRROR A mirroring. Mirroring instructions
G79 Re-
G28 Start Of Subroutine
The G28 instructi
blocks from here up to me;;’&l?;ﬁ“é% ;he_stan of a subroutine. All CNC
G6S instruction. 2 will be executed when invoked by a each suc
Example: G2812
compens

This example defines a subroutine labelleq "

TRIAC
PROGRAMMING/OPERATIONS GUIDE
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—

prior G2g.

573,

about the

g iﬂStruczions

O1L.

Ng instructions

bout the

ng instructions

.

ng instructions

All CNC
nvoked by 3

4.10.1

o

G40 Cancel Tool Radlus Compensation
G40 switches off any tool radius compensation activated by a G41

or G42.

G41 Right Hand Radius Compensation
G41 causes future movement to take place to the right of the
programmcd path. The offset used is equal to the radius of the current tool.

G42 Left Hand Radius Compensation
G42 causes future movement to take place to the left of the
programmed path. The offset used is equal to the radius of the eurrent tool,

G65 Call Subroutine
Use this instruction to call a subroutine.

Example: G65 L2 C5

In this example the subroutine labelled "2" is executed S times.
G70 Imperial Units

All future instruction parameters will be taken as imperial values.
That is, they will specify inches. Il future instruction parameters will be taken
as metric values, That is, they will specify millimetres.

G73 Repeat Loop

The G73 instruction defines the start of a block to be executed
repeatedly. All CNC blocks up to the matching G06 will be executed the given
number of times. Loops can be nested.

(5}

Gl

Example: G71 GY1 G83 26 C2 F80 C

C4 GO01 X5 G06 G80

In this example five 6mm holes are drilled with centres Smm away
from each other.

G79 Re-Enable Cycle
A G79 will re-enable the last programmed cycle.

The cycle will immediately be executed, and then re-executed after
each successive GO0, G01, G02, or GO3.

Cycles are de-activated by G80, tool changes, and tool
compensation instructions.
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4.10.1

G80 De-Activate Cycle )
g A G80 will cancel any active cycle.

To re-enable a cyele use a G79 instruction.

ling Cycle . .
G82 Circu!fjrS :do;kll::a:ﬂhfilne g ci:,::Ldar pocket of a given radius and depth,

Example: G71 G82 R10.5 Z6 C2 F80

Here a circular pocket of 10.5mm radius is milled to a depth of
6mm. 2 cycles are used to mill the complete pocket.

G83 Peck Drliling Cycle
Used to drill down to the programmed depth.

Example: G71 G83 Z6 C2 F80

In this example two drilling cycles take place, each to a further
depth of 3mm.
GB4 Rectangular Packet Milling Cycle

Used to machine a rectangnlar pocket of a given widih, length, and
depth.

Example: G71 G84 X20 Y30 Z6 C3 F30

This example mills ony arec
width (Y) 30mm, and to 4 depth of 6
rectangle is milled 3 timeg

tangular pocket of length (X) 20mm,
mm. Because 3 cycles are specified the
to a further depth of 2mm each time.
G90 Absolute Movement

All future movement will be g

, A bsolute unti) _ridde
nstruction. The is the default g thavemil until over-ridden by a G91

of a program,
Example: G71 G90 G01 X30

Upon completion of i example the X axis position will be 30mm.
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4.10.1

G91 Incr

instructio

G0O1 X2

Help for (

GO1 instm

400mm pe
feedrates
1000mm g




1d depiy,

1 depth of

a further

, length, and

X) 20mm,

cified the

by aGIl

ill be 30ma-

4.10.1

G91 Incremental Movement
All funire movement will be increm i .
emental until over- .
instruction. ver-ridden by a G90

Examble: G71 G90 GO01 X15 3
VA 301 X15 G91

Upon completion of this example tt - ..
this example the X axis position will be 17

3 i ; e 1 ;

Help for G code groupings Linear Motion P : mm,

Linear (straight line) motion i it}
, . aight ine) motion can be programmed with a GO
G01 instruction. - i

If movement takes place on the Z axis then feedrates are limited to
400mm per minute. If both the X and Y axes are moved together then :
feedrates are limited to S00mm per minute. Otherwise :hcrcf'.- is a top .I‘imit of
1000mm per minute. '
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4.10.1 G CODE GROUPINGS

Circular Motion . ,
Circular motion can be programmed with a GO2 or a G03

instruetion. Motion takes place on the X and Y axes whilst the Z axis remaing
motionless.

There is 2 maximum feedrate of 400mm per minute imposed op
circular movement.

Canned Cycles
A canned cycle cause a pre-defined shape to be cut to depth in

stages.

Select a cycle from the menu for more information. Mirroring
instructions

G10 and G12 switch on the axis mirror facility. If both are switched
on at the same time then mirroring will be about both axes.

G11 and G13 switch mirroring off.
Example: G71 GO01 X20 Y20 G10 GO1 X15

This example will cause the tool to be moved to a final position of
25mm and Y 20mm.

Tool Radius Compensation
: . Tool radius compensation causes the cutter to travel along a path
immediately to the left or right of that programmed,

G41 causes movement to the right, and G42 to the left. G40, tool
changes, and cycles cause tool radius compensa d off

tion to be switche

4.10.2 |
M02 Enc
returned
MO3 Stz

speed wi

compont

MO5 St¢

change, :
should yi

MO6 Ch

tool.

using the
Aux Out

or off. N¢
changer.




O be cut to dep(h in
‘mation, Mirrorip 0

lity. If both are gy;
IXES. S“Rlchcd

G10 GO1 X15

d to a final position of

to travel along a path

) 10 the left. G40, todl
ye switched off.

4.10.2 M codes

M02 End Of Program
MO2 halts program execution. The spindle is turned off and the tool
returned to the most positive position on the Z axis.

MO3 Start Spindle
An MO3 instruetion starts forward spindle motion. It requires a
speed within the range 100 to 3000 rpm.

Example: M03 S2200

The spindle should be switched on before any movement below the
component surface.

MO5 Stop Spindle

An MOS instruction stops spindle rotation.

e an MO5 before a tool
is will be done automatically

should you omit this instrmcti
MO06 Change Tool
The MO06 instruction causes the Starmill to change to a different

tool.

Example: MO06 T1

You can set tool leng and diameters at the start of the program

using the TOOLDEF directive.

Aux Output

M20 causes one or both of the auxilliary outputs to be switched on
or off. Note that there is only one output (A) when you have an automatic tool
changer.

Example: M20 Al BO

This example switches switch A to high on and switch B to low.
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4.10.2

Aux Input . ' .
° An M21 instruction causes execution to halt until the specified

inputs are switched to the required state.

Example: M21 A0 Bl

This instruction waits for switch A to be switched low, and B to be
high.
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