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General configuration fsaturss

}1 IDENTIFICATION

The FTFP4EY is a modular system of numeric control with calculator.

Specific utilization foreviewed for the system is in shop floors

specializred in wood  panels treatment for furniture industry.

The system is based on a multiprocessor structure,that means,on

I

the use of two calcoculators working simultanscusly =

one “master' calculataor,that allows the introduction of processing
programs and their management , and a fglave! calcul ator
running the processing sequences and controlling completely

machine.

Such a system guarantess flexibility and remarkable performances,
aobtained by exploiting the different features of both calculators:

the former specialized in data treatment and processing,and

latter fast in execution and machines control.

PTP4GJ 'S HARDWARE STRUCTURE

Fersonal Computer Olivetti (model MZS@) ,IBM (or IBM-AT compatible)

version i
- &4¢F Ram memory

- High resoluticn grafic screen ( colour or monocromatic )

o
- Central unit with a 20 M capacity of program memory on hard disk.

- n. 1 floppy-disk unit of TE4K or 1.44M

the

the

- Serial interface RS232 to communicate toward the machine control

unit.

—~ Centronics interface to communicate with the printer.

~ Optional boards and application program to communicate
another Fersonal Computer trough the local network.

{ CENTRAL UNIT’S HARDWARE STRUCTURE

-

19" rack sulited for armolire.
The Hardwars modules composin
- CPU Y"PTRZagNY

-~ fArxes sxpansion board
- Input/0Outout sxpansion D
~ Fowesr ftzeder.

y3
-
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m
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PTP2EGN

CPU board based on uF BEBSAHI at 1gMHz  with :
- ZIH RAM memory

—~ 32 ROM memary

~ Interface circuits with 2 motors DC

~ 24 opto-coupled inputs

~ 24 ppto-coupled outputs with transistors Z24Vococ/1A

- Interface RS232 for asincronous commnunication toward calculator
- Interface for plug—-in connection with expansion board.

- FPowsr consumption : 1A sul +3V , 1@@mA su 212V,

ESPAS

Axes expansion board with plug—in connection with FTFIGON.
with :

~ Interface circuits with 2 motors DO

- Analogic output X134V

— 4 ppto-coupled inputs.

~ Fower consumption @ #.5A on the +3V , 1ddmA on £12V.

INOQUTR

Input/0utput expansion board with @

~ 24 opto-coupled inputs

- 24 RELAIS outputs 24Voco/2A, 2R@Vac/14A

- Fower cansumption @ 3A on the +3Y (with every relals on)

FOWER FEEDER

Drawsr version insertable in a 192" rack
-+ & 144
-+ 17 o
Flug—-in version .
- + 3 296
-+ 17 -
RACKS
19" racks drawer type, with power feeder,available in two types :
- Code 1204 with 4 positions free
~ Code 1018 with 1€ positions free
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CONFIGURATION OF THE CENTRAL UNIT

The FTF48E central unit has at lesast the following configuration:
i FPTFZOEN board, with control on 2 axes (X and Y3

o

»

The maximum configuration is here listed :

- n.l FPTF2OEN bhoard, with control on two axes (X and Y

- n.i ESFAS board, with control on two axes (I and W) and one
analogic output

- .3 INOUTR boards

in total 4 axes and 94 + 246 Inputs/Outputs.

The interface circuit with motors DC  is constituted by the

following elemsnts @

- Analogic output 1@V with offset and gain regulation trimmer ,
realized through a converter D/7A at 12 bit.

~ Opto-coupled inputs for encoder phases for frequences till S@HHz
per phase. (209 kEHz processing frequency with multiplication *4)
suited for encoder with sguars wave output feeded with S or 12
YDC (the =ncoder feeding power is supplied by the board @ 1t can
be selected by means of bridges at § or 12 Vdo /1408 mA).

~ Position counter with direction distinguishesr.
(Sampling frequency 3 Mhzi.

On the FPTRZEON beoard are the interface circuits for two motors DC.
The driving specifications are : )
Frocessing frequency max 15¢ KHz (corresponding te 9% mt/17 with
resolution @.9%1 mmd
Selectable acceleration from 1 to 99299 ms.
Continuous control of speed and position.

On the FTF2O0N board can be added an axes expansion board with
plug—in connection with the circuits for 3 more motors DC.
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i SUPPLY OF THE SYSTEM  PTF400

The programs of the F.C. work 1in ambient ME-DOS,version 3.3
Olivetti or IBM. :

The FPTF43® software is supplisd on disks of 3.3%,suitable to work
on a F.C with hard disk.

I the P.C. is not supplisd with the software already installed by
T.F.A., it is necessary to proceed to its installation.

The first operation,to be performed before beginning the
installation of the FPTF44Y programs , consists in making a copy of
the disks themselves, using the MS-DOS command "DISKCOFY" ,and
store the original disks Ffor possible recovering or further
installations.The command "DISKCORPY" is avallable also on the
FTPAZY software disks.

“ INSTALLING THE SOFTWARE

The softwarz is installed on the hard disk unit through automatic
procedure. The hard disk should be presared formatted, with
the operative system version corresponding to  the version of the
installation disk.

About this procedure :

COMMAND . COM
CONFIG.3YS
AUTOEXEC. BAT
it will be renamed with the sxtension BAK.

-~ On the disk Root are copied the files :

COMMAND.COM  interpretates the commands of the operative systenm
ME-DOS on version 3.3 .

AUTOEXEC. BAT program on settings and startup.

CONFIG.SYS orogram on operative system satitings .

installed on thres directoriss oalled 400VEO,

~The sottwars 1is
COMP 199 and UTILI.
These directorises are created by the installation procedure.




General configuration “zaturaes

The installation procedure is as follow s
— Switch on the PC with the INSTALLATION disk inserted in drive A

— Follow the “guide and reguest" messages being displavyed during
the installation.

- When the operation has ended, a message informs  that the
installation has besn completed.

Once completed the installation, remove the disk from drive A
and restart the computer ( with the key RESET or switching 1t off
and on ) to start the FTFAEd.

1 PTP40®’S CONFIGURATION SETTINGS

Frogram FPTFPAZE is “"configurable" on certain performances.

This is realized by using a few general parameters,set  down at
operative system level of MS-DOS within the PTF40D startup
programs {(Frograms with the "EATY extension).

We will defins these particular parameters as " gystem variables'.

T system variables concern i

1. Selection of the language (variable : LINGUA);

~. Gelection of the measure unit (variable: UNIT);

3. Selectinn of the type of system XY (variable : TIFY).

To modify thess variables is possible by exploiting the MS-DOS
~ommand “EDIT" , on file CUSTOM.BAT (read Pfile" as “program’).

-
=

Set at MS-DOS command level, on directory FTF40E, and dig:it

EDIT CUSTOM.BAT <-—7

The Video File Editor mode of the operative system will start,with
the reading of the file CUSTOM.EBAT.

SELECTING THE LANGUAGE

The PTRA4GE disk are supplisd with thes languages ITALIAN or ENGLISH
as settings (per default).To change language, procead as follows @
Within the program CUSTOM.EAT, change the lins

SET LINGUASMK

where uuw can assums the following values :
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ITa { for ITALIAN )
ING { for ENGLIBH
TED { for GERMAN I
FrRa { for FRENCH )
ESF ( faor SPANISH )
FLH ( for- FLEMISH )
DaN { for DANISH )

Example

SET LINGUA=TED

To guit the Editor
(egquivalent to

Exit to DUOS.

i push
the Video File Editor

SELECTING THE MEASURE UNIT

Within the program CUSTOM.EAT change the line :

SET UNIT=y
where x can assume the following values
i+ { to run the unit in Cmml
I { to run the wunit in Linch
Example SET UNMIT=I

Cuit the Editor with

£}

SHIFT and F3.

SELECTING THE TYFE OF SYSTEM XY

In the program CUSTOM.BAT change the line

SET TIFY=x

=
}
25

whare x can assume the following values

@ ( To run on system XY typs
1 ( To run on system XY type

Evample :

The sistems XY are discussed

Duit the Editor with

SET TIFY=d

. - . 1
in detail

in the specific

=
H

3

»
»

@ 3
1

i+ the desidered language is German

command

)

s

at the same time the keys SHIFT and F3.
AND  SAVED.
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CONFIGURATION OF MACHINE CYCLES

P e
i

The program FTF4GE  should be besides configurated on the
selection regarding the machine cycle. S
I+ is defined “"machine cycle " the whole of the execution

'

modalitiss on a working program 3 this concerns sides as

~ rcontrolled axes ( ¥ and Y are obliged ; Axis Z is anyway free
and wis W is fres only if the machine has been mechanically
preset on a movable fitting head )

— Definition on the cycle connected to sach processing mode.
( single boring, fitting, horizontal, milling, grooving with

blade)

The definition of the machine features — necessary in order to
calect the machine cycls among the ones configw-ables on the
control ~ has to concern the preliminary stage of evaluation and
definition of the complete system specifications, to be daone in
collaboration with the designers of the T.F.A.

N
!
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CONFIGURATION OF LOCAL NETWORK ?

System FTP4QE allows also the installation on local network ( LAN:
LOCAL  AREA NETWDORE), making this way possible direct program
transfer, by mzans of the local network.

This allows to develop program and work plans in a office with a
B0 and then btransfer it to the machine PC without nesd to resort
to traditional transfering such as copy on diskette or

rommunication trough serial channsls.

For the LAN specifications of choice, installation, startup and
utilization, pleass refer to direct contacts with T.F.A.and to the
instruction manual supplis=sd upon request.
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lg STARTING THE SYSTEM 7;;

The system should be started according with the folliowing
sequence:

-~ Switch on the central unit
- Switch on the Fersonal Computer

The computer performs First a gerie of inspections of the
functions belonging to the Fersonal Computer ( Internal tests.)

The calculator start thereafter automatically the inizialization

La L

procedure of the program FTR44E.

The date 1is displayed, as known to the system, followsd by an
inquiry of introduction of a new date.

Current date is : 1/1/88

Flease enter new date (day - month - year):
If the date as displayed is correct, confirm with <-—-—’

To define a new date, enter it in the requirsd form :

- Day — month - yesar e -1
- Day — maonth / year exs2/1d/

The time is displayed, as known to the system, followed by the
inguiry of introduction of a new time .

Current time is 9:34:27,40
Enter new time :

If the time as displayed is correct, confirm with
To define a new time, enter it in the reguired form :

— Hour-:minutes ex: P

et
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General configuration features

i TURNING THE SISTEM OFF |

o S

To turn off the system, follow this sagusnce :
~ Bwitch off the Personal Computer
— Bwitch off the power to the central unit

It is very important to avoid turning the system off when the PO
is performing coperations such as writing on and/or reading from a
disk. ( signalled through the drives or the hard disk light )

{[ NOTES ABOUT USING DISKS Q

- anagrally safe, the possibilities of damage will

Despite d
1 w simple advices are followsd :

ha oven

il

i
=

- MEVER FOLD THE DISKES

—~ AVOID TOUCHING THEIR MAGNETIC SURFACE
- KEEF THE DISKE IN THEIR ENVELOFE AND STORE THEM IN THEIR EOX
WHEN NOT USED. ‘
NEVER BRING THE DISKETTES NEAR TO WARM OR MAGNETIC SOURCES.
- KEEF DUST AWAY FROM THE DRIVE EBY KEEFING THE DRIVES CLOSED.

DIGKETTE LABELLING

Each box of diskettes contains a number of self-adhesive labels
It is good practice to write upon  them the reguired informations
before sticking them to the diskette.
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NUMBERING THE INPUT/QUTFUT PORTS

P
SR—
s w4

All the 1/0 devices are divided in groups of 8 and each group is
named FORT.
Therefaore,every port includes 8 Outputs and 8 Inputs and sach of
them refers to a BIT.
The number of BIT goes from @ to 7 and shows the position cccocupied
in the port by the Input or ths Output.
In the programs,in fact,the I/0 should be indicated as BIT + FORT.
The numbering (addressing! of the ports goes from 003 to @63, with
a partition of the ports in two groups, one for the Input and the
other for ths Qubtput :

32 ports of Input (@d@+331)

32 ports of Quitput (F323363)
The following pages report the documentation caoncerning the I/0.
The word FLAGS means that 1f thers arse no  INOUTR expansion
boards installed, the ports involved can be employed as +lags
within the programs.

NOTE 2 A Flag can be addressed both as Input  and Oubput,
indipendently from its position (addrass)
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General configuration features

FTPA40G’'S MAIN FEATURES

ted a rasumg of the PTF 4¢8's main features:
ist

clearly this 1 is intended only as a first introduction.

Continuous control and positioning on  three Cartesian axes
(Xy¥,2Z) with logic point to point.

Optional contral over a fourth axis (W) to handle double fitting
heads.

Milling functions on linear and circular interpolation on planes
XY, XZ, YZ 3 linear and helicoidal on space XYZ.

Automatic accelesration/ deceleration in the positioning point-to
-point and start/end interpolations.

Frogrammable tangential velocity of interpolation .
Auvtomatic contouring in mill pro sings.

Able to run up to 99 tools with possibility of using mors than a
tool at the same time.

All machine functions are sesttable.
(tool correctors, work planes, lingarity correctors, mills
radii correctors «oea.s)

Automatic running of the fitting on three different modes :

with  Fix ed head (variable pitch ) ,with nﬂnpvndant mandrels
{(variable pitch) and double refersnce point fitting {(on axis Wr.
Fossibility to run grooving blades both along axis X and along
axis Y.

Lenght of the programs until 4849 executive blocks.

Fossibility of entering a program list in  sequential execution

=
(processing list or article) with setting of the numbsr  of
repetitions on the whole list and on sach program.

Fossibility of normal or specular  processing, on 4 independent
processing arsas.

Configuration of the control with measure units in Loml o
Linchesl, with possibility of entering programs simultane

in both measure units.

-
|
e
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General configuration features

Frogrammable gquotes 1
trom & @.3831 mm to  * 999%,9999 mm
from * F.ASSTL inch  to F P99,.9999%9 {nchos.

Frocessing speed programmable in (n/min) or (inches/sac).

Unlimited number of processing programs,identified through a
alphanumerical code of 8 characters.

Unlimited number of processing lists (Articles), identified
through a alphanumerical code of 8 characters.

Fossibility of EDIT while running programs execution.

Frint and grafic display of the programs.

Simplified programming to execute O connections,

circumferenc arcs.
Fossibility of display in seven diffsrent languages.

Fossibility of introduction in a local network, +to communicate
with another/s Fersonal Computer.

Fossibil

ity of installation of program CAD~ T.P.A., fo ease
introdactico

i
tion of unguoted processing contours.

Fossibility of customization by integrating an applica
program of control wuser definition.

Fossibility of composition and print of labels defined on  the
bar code system. ‘

tion, on the automatic processing list, of

Fosgibility of composi
2 bhar code reader.

programs through th

i-18



General configuration features

I MAIN MENU I

After the inizialization, the main menu is displayed.
It concerns the operations allowed by the control.
The list displaved is shown bhelow :

MAIN  MENU
Frograms editing
Functions editing
Machine control mode
Farameter mode
Format program disk
Build-up directory
Frogram backup
System’s auxiliary
Debug’s auxiliary
User identification
Data and time setting
Barcode mode
Set—-up FTF40d
User’'s auxiliary\CAD TFA
ME-DOS video File sditor
Run DOS command
Restart PTFR4QQ
Exit to MS-DOS

OXIZICCT -00uwDnTnooNm

O the right side of the screen, in its lower part, are displaysd
the date and the time as known to the system.

The highlight word in the first line of the menu indicates the

selection of the " Frogram edit ¥ mode.

To select within the machins menu :

= The keys "cursor up" / "cursaor down" (in the numerical keyboard)
allows to se2lect the desired mode

— Other way, it is possible to select by typing the letter
that refers to thes reguired mode.
(For instance,to select "Farameter mode" press the key "F". )

Having selectsd, w
NOTE ¢ OFften the key "EN
symbol L--—7,

he modes’selection letters, displayed in & diffsrent
colour,remains  the same independently from the language

NOTE

'

P : :
SELeCTe0,.
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General configuration features

NOTE @ If selecting with the keyboard, and the key CAFS LICK has
not been enabled, it will be displayed a message together
with an acoustic signal (BEER)

PROGRAMS’ EDIT

Video Editor FProgram concerning the work programs in  language
FTFRA4ZE, with possibility of grafical representation.

The possibilities of EDITOR in the programs are examined in
chapter 4 ( VIDED EDITOR,DESCRIFTION OF FPROGRAMMING LANGUAGE ).

FUNCTIONS EDIT

Allows editing the function program named "FUNCTY, and further
indicated also with names of non-resident functions.

The possibilities of EDITOR on non-resident functions are examined
in chapter thirteen ( EDIT OF NON-RESIDENT FUNCTIONS)

MACHINE CONTROL MODE
Control program concerning the execution of processing programs,of

the Set-~Foint procedure, of the manual and diagnostic modes, and
of the moniteor functions .

The possibilities of Tautomabic® (handling of processing and
Set—~Foint programs) and "manual’, are discussed in the second
chapter ( AUTOMATIC,DIAGNOSIS AND MANUAL DISPLACEMENT )

The monitor’s Ffunctions are discussed in appendix D (MONITOR’S

FUNCTIONSY.

FARAGMETERS

Frogram of formulation of machine settings

configuration of machins tools,parameters of fived values,
parameters related to the aues, machine emergenci=s.

Its possibilities are axamined 1in chapter thres ( MACHINE

FARAMETERS) .

FORMATTING PROGRAM DISK

Formatting mode acting on a disk in drive A, ussd to backup a
installation disk or a processing program/articles.

This mode is sxamined in chapter four (FORMAT FPROGRAM DISKS)

BUILD-UP DIRECTORIES

Inizialization mode of the programs/articles directoriss in order
to uss them to stors programs and articles.

This mode will be examined in  chapter Sfour {( MARE FROGRAMS
DIRECTORIES)

FROGRAMS Y BACKUP
Mode to Files and/or recover programs and
This mode is discussed in chapter four (F

EH{“ U .
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SISTEM’'S AUXILIARY

Mode to insert resident functions in the program.

This possibility is examined in  chapter thirtesn  BYSTEM’'SZ
AUXILIARY MENUD.

DEBUG’S AUXILIARIES ,
Aukiliary modes available to check the machine’s esxecution modes.
This possibility i1s examined in chapter fourtesn (DEBUG'S
AUXILIARY FROGRAMS).

USER IDENTIFICATION

Memnorizes the machine operator identification.

When selected, it requires the insertion of the operator’s name
(identificator) with further memorization.This information can be
usetul when used to plan the work with the machine.

ENTER DATE AND TIME

Allows modification aof date and time directly from the FTF44OE menu
The entering of date and time is completely guided with
simplification of the data insertion by distinguishing between day,
month and year (in the date) and between hours and minutes {(in the
hour) .

Wrong insertions are filtered.

BARCODE MODE

Allows definition of labels defined with the bar code method, with
possibility of printing the labels {(on the corresponding codes).
This possibility will be examined in chapter fifteen (MAKE LABELS)

SET-UF OF PTP448S
When this mode is selected,it proposes a list of the main settings
employsd by the System FPTF480, similar to the one shown in Ehe

next page.
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version of FTFR4409

Date of last recording Lmm—dd-yyyysihhimmigss
Version S/W 8.8 {(dd/mm/yy)
Version F/W FTRVI_ € (dd/mm/vyy:
Languags ING

Sistem XY &

Measure unit M

Customer customer’'s nams
System driver C:

Virtual memory driver

Frogram driver O

Articles driver Cr

System’s path C:\N4QdvVBEBN
Frogram’s path FROGRAMN

Articles’ path ARTICOLIN
System’s auxiliary path CNCOMF 1 @3N

LCall user’s auxiliary (Y /N3 Y

User auxiliary FPath C:NTABLETN

User auxiliary Name Ma4ag

M modify , <——7 @xit

The informations above listed are taken in part from system
variables, and 1in part from a fsw FTF4EE s configuration programs.
It is opportune to set in evidence that most informations reported
in the list, and they will be fully described later, refsr mainly
to features belonging to the Fersonal Computer’s system + FTFR4GE’ s
application programs and, as such, they constitute subject of
primary interest to the personnsl busy with system installation,
updating and intervention.

*hm system end user can ignore those extremely speci
getting to know them only to pursue persaonal inter
avantuality of an express demand of specialization.

The last insertion date refesrs to the last variation demanded to
the configuwation programs.

The ussfulness of that parameter is essentially of listing the
machine supply.

Versions 8/W and F/W indicate respectively the name and the date
connectad to program version PTR4EY on Fersonal Computer

to the board PTPZEE (F/W).

Language, system XY and Measure Uniit mesan respectively :
- Thes language SEt for all displavys.

- The selection choossed for the system of aswes XY

= The lingar measuwrs unit sslected.

For thess t%rmm sattings, the selections are run  on the same
number of machine variables., (File : CUSTOM.EBAT

{2



— General configuration features

"Customer” indicates & machine’'s identification fiaeld,
customerizable by the snd user.
For instance,it can indicate fthe end user’s nams.
To modify the parameter (setting) "customer",digit :

Mo » a5 displaved on the screen.
Then enter the parameter (setting) as required and quit this mode
by inguiring to “"STORE® :

g -7 , as displayed on the scrsen.

Sy 2m driver means the disk unit employed as System FTF40Y unit
it is indicated the hard disk, addressed to as C .

Virtual memory driver displayed without any assignement means that
this unit is not actually being used (other way it is displaved as
virtual disk or RAM disk) :

an assignment to RAM disk could, on the other hand, prav
correct running of some FTF4OQ0's programs, dus to unmu+*'c
on the RAM disk.

t the

2n
nt room

Frograms’ and articles’ driver means respectively the disk unit
employed to run the programs and the user articles ;3 in both cases
is displayed the hard disk,addressed to as C.

Follow the paths identification on hard disk,respectively of :

- FTFAg@’' s programs (sistem path), displayed as complete path
C:NA@B@vBaN 3

- Working programs  (programs’ path), displayved related to the
systeam path H FROGRAMN.  The +ull path shall be 3
C:\NG@OVBINPROGRAMN 3

i1}

~ Working articles ({(Articles’ path), displayed related to the
systam path  ATICLESN . The Full path shall b
C:40@VEBNARTICAOLIN 3

System’s auxiliary path indicates the path relative to tha
mode called "System’s Auxiliary” (ses : MAIN MENW

Follow three items related to:
- A generical application of ussr configuration {ape USER’'S

AUXILIARY) 3
~ An application supplied by T.F.A. to run CAD (sams as abovel

1
,w

This 1émm~1+i ation take place when the program {(pakth) i ated
k£, when the program itseld is npamed, and hen
the mode itself is enabled to operate. {(Mode User’s auxiliary”
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USER’S AUXILIARY

This function, if enabled, allows the sxecution of i

- & generical program to configure the user of the FTP44Y programs.

For a description of the interface modalities pleasse refer o
e

the specifications suppliesd upon reguest.

- An application supplied by T.F.&8. fto run CAD with grafic board
: g
or with universal drafting devices,auxiliary to define generical
processing contours.

For a complete description of the program CAD-T.F.A.,please refer
to the user’s manual.

MS-DOS VIDEQ FILE EDITOR

This Ffunction allows to start the DOS operative system in  the
program Video File Editor. The operator is reguired to type the
name of the program to be read by the program Editor.

The program WVideo File Editor of the operative system can be
runned  from several PTR4OE's menus, and it is supplied together
with the FTFAdS s program as a facility to modify the
configuration data available to the control user.

Fleass refer to  the opesrative system manual for a
explaination about the use of EDIT.

b
o~

-t
ot

RLUN MS-D0OS COMMANDS

When this mode is selected, the program PTR4EI is interrupted, and
it is possible to run a command belonging to the opsrative system.
However, we wish to inform the operator that it is  just  an
interruption of the program FTFP4EY, and that both the program
FTRAGE and the command DOS exist in memory. ‘

This does not assure the possibility of running any command DOS,as
only & part of the FC memory results available.

For commands of general ubility this is anyway assuread.

Some FTP4QE’s updating programs, runned in DOS, are available.
Refer to chapter thirteen for a detailed suplaination. (System’s
auxiliary programs)

RESTART PTP40g

Allows resetting the PTFAYGY, with re-display of the +irst page.
This reset doess not imply re-execution of the opsrative system
stting programs (example @ program CUSTOM.BATY, but it

variables’ se
COoncerns solely the interface procedures with the machiine
conktral ‘s board FTFRZOE {(re-executes the Full transmission  of

Eofunchtions

i
bl
U

machings paramsters (ssttings) and resid
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EXIT TG mMS-DOS
Return Lo operative system levsl MS-DOS

B

fo run again the program FTRP4QY,digit

*e

WORK Y =’




zontrol mod

G
i

nachime

MACHINE CONTROL MODE

=11

O the upper part of the sorsen, ars displayed all the machine’s
operative functions.
1:AUTO Z:START 3:END 4:SETR. S MAN. GEIEXIT
On  the lower part of the screen,on the left,is displayved thes
flashing message "PROCESSING IN PROGRESSY,
At the First selection of ths MACHINE CONTROL  MODE  (machine
handling), by the system startup or by resetting the FTR4ET,this
flashing messags indicates thes begin of the FTFIEE board’s
inizialization procedurs, that imply passing through the following
stages :
1= Operative check of the communication on serial line RS23Z ;
Z2— Transmission of the regquired machine ssttings, as selected in
Faramstars
identification of gualified avss
parametsrs of all gualifie=d axes
list of performable emsrgencies
Linsarity cor L
F— Transmission i (if existing?
I+ stage 1 imply appear the message
ERROR IN BOARD INIZIALIZATION ETRY  (Y/M} 7
- With N (o} the message "BOARD NOT CONNECTED " indicates  the
impossibility of rumning the Sst-Foint mera¥1v*¥y the execution
of programs and of performing manual displacements
= With Y (Ye=s) the connection with the board is retrisd.
I+ & stats of srror is remarked in the ﬁannecfign with the
board, check the serial connection with the board PTPIHEN.
Urnly the positive result of stages 1 allows to step to  the next
stages & and 2.

3
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machine control mode

When stage three is reached the flashing message “FROCESSING  IN
FROGRESE" disappesars, and a serie of messages is displaysed on
sTresn reguiring confirmations ugon the functions transmitted o
the board (Files from which they ars read, identification number
oF the transmitted Ffunctions, total number of transmltisd
functions),

To detine writing modalitiss and criterias S sty functions
identification and organization of thes board FTR2EN, plsase refaer
to paragraph " AUXILIARY FROGRAMS " in chaphter thirtesn.

Orce the message "FROCESSING IN FROGRESS" hasz disappeared, it is
possible to select among the modes belonging to "MACHINE CONMTROL
MADE" by pressing the corresponding funchion kay.

Example : To access AUTOmatic,press key FL .

i
oo
I
D
=
-
-

Allows compilation and starting of the program list
to be run.

F2 — START Start on SET FOINT procedurs

F3Z o~ END Allows an interruption  of the SET-FOINT procedurs oe
programs’ automatic sxecution.
An exscution  interrupted this way cannot be shtarted
again from the point of interruption, but it has to be
started all over agsain.

F4 —-53ETF Fre-sets the machine *to ths execulion of the
inizialization procedure (named Set-point procedurs).
This execution is started by pressing the function ksy
HC‘_“T’C“"':T!

F3 — MaN Eelects operativity "Diagnostic and manual movemsnts"

F& — EXIT Goes back to the machime main menu.

NOTE

Upon  the First selection of ¢ 5

2B sEEn the inizialization !

transmission of parametsers and

Among the resident functions is

chapter "AUXILIARY FROGRAMBY )

program (Frogrammable Logic Cont

When  the s=stsge of funchtions =1

caompletsd, ths execubtion on 5

avtomatical ly.

rl
.



DETAILED DESCRIFTION OF MACHINE PERFORMANCES u

1:AUTD AUTOMATIC

pressing key F1 it is possible to type down the pragram

ist to bDe sxecuted.

he display on the screen is as follow @
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REFETITIONS » 999 < ARTICLE > < EXECUTE EXIT

cursor,indicated with the svmbol , 1is  locatsd at  the
sginning of the aresa for entering the programs list, defined upon

sditable lines .

rnter the programs list
. ,

e last list entered in




—nachine cantrol mode

'L}

The machine is pre-set to run the program list in two differsnt
ways 1 the right mode iz snabled automati ically, according with the
lenght  of +ths list itself.

Up to a nubsr of 4 programs

s the sxecution
wecutiony this allq
¥ & program, or
e machine runs,

nocasa of a list with mors than 4 programs, the control turns off
T the CONTEMFORARY EDIT facili

Each line of the execution list should be defined with the syntax

nn * (name ) (type of execution } (option of execution)

whera nn is the number of repestitions connechted o fhe
program (not obliged!).The maximum numbsr iz 255,

* divides nn from the program’s name (obliged if
the field "nn" appears)
TiAme progeam name (obliged:
sxaecdtlion mode gdefines  the processing field on plane XY and
the exscution mode (obligedy.
It can be defined with one or more charachers :
with one charactsr it defines a "long" arsa
with Z or wmore charachers it defines a "short"
area and 1t has the sscond character defined
with VAN
The types of executionz allowsd are defined
latesr.,
option i F 1 i the g cecution 1z entirely
tting.

SEn : ing wien definsd  on
character “D émd it allows ﬂi%wm‘ OrArY
nrocessing 0 two referencss. {(Froce in
option D ).

Evample of composing a list i

113



maching control mode

Arter having typed the first line of the list, go to the next line
by pushing -
Ta reach a point in the list,use the cursor keys fup® and "downtof
the numerical keyvboard.
Aside is shown the hkey (TABULATOR), which allows
L moving along the I positions of ENTER activatod
] upan selection of AUTOmatic .
The active selection iz set in sviderce in raverse.
The +islds selectionables ars :
— list of programs
- list’s repetition factor.
- Article
~ Runn (the inssrted list)
— Gluitk (AUTOmatic)
tESCH By pressing the key ESC, the editable ares on which
the cursor is positioned is set on zero :
it can delete a line from the list of programs, re-—
wrrite an article’s code, and so an.
The fields affected by this key ars :
~ List of programs
- list’‘s repetition factor.
- Article
~ Search (articles or programs directory)
- Comment upon articles
HHOGME " When pressed, this key delestes the whole lis of

.%
T
0

H
l

Yy 13 achtive when entering a list (with the .
Cursar lacated within thes central frams on  the

i

with the cursor in any position, 1t
roon the arsa GUIT and  then, by
b the previous soresn.

BENDY When gele

T
i)
or
oy
p

[in]

|
|
-
1]
13

REPETITIONS > <

Defines fthes number of repetitions reguired to the program list

typed., It iz inizialized at 997,

ARTICLE = 58

Allows to stors on disk a list of programs namsd ARTICLE, to

read oneg previously storsed or to displav the directory of the
1

rograms ofr articles aval

“‘{,Z!




marching control mode

Within the frame in  the
be connected +o the list

£
*

already on disk, the guestion

ARTICLE ALREADY EXISTING ONM DISH, ERAZBE OLD ARTICLE (Y/My 7

I+ the answsr i3 Y, the new list take the place of the old one.
I+ the answer 1is M, the new list will not be recorded .

¥
When an article has to be stored, the entering of a comment upon
the article is reqguired. Max. lenght of the comment 3¢ characisrs,
To load an artic ie from disk, typs ths name connected to it when
it has besn stors without “ /" | and press <--7.

ARTICLE ARTHER and displays the list storsd as
To display the directory, ftyps % /" and -=’ : a page wWith
the headlines  "SEARCH" will appsar .

The possibilities of "SEARCHY ars here listed

- izt all programs or articles beginning with certain =specifisd

charactsrs g

- List the sntire directory of the programs and articlss.

Steps of “"SEARCHY

SEARCH Without any parameter , displays ths Do am
directory {( press key <--71.

SEARCH @ AF The letftesr F indicates th
The result is the same as .
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alraady anticipated, +the machine is abls +o  work in  two
farent ways .
FROGRaMS Y LIST EXECUTIQN MGDE HOFF LINE ¢
This modes runs 14 4 programs.
Exampls
With ENTER, all programs of the list are in sequence read from
disk, checked, listed, and sent to the board .
When the list is exhausted, on the sntirse list is run  the
exscution,
The di:appear ng of the flashing words "ELABDRATION IN COURSE o
means the end of the elaboration and transmission stage.
The coperator could, Ffor instance, quit the mode Y  MACHINE
HANDL INGY (with GUIT function koy F&l to acceEss  the
program’s EDIT,or type a new program list (in MACHINE HANDLING)
while tha machine keeps on running till  ths end of +the
programs’ list already in exscution.

‘list  camnot, anyway, bz run if the control is

A new programs’lis
already on sxecubion.

When such a request
i Fx
and the command Y RLN
To end earlier the oy
(fumction key F3)
an =sxception to thea HOFF LINE®
detined upon less than five programs:
h the programs set in  execution require
cesding the memory available on thes board
cass2, the esxecution YIN LINE"Y is
az normally starited with a2 list of more
zz, the flashing words “ELABCRATIO IN
B .
EXCCUTIDN MODE "IN LINE"
with a list of mors than 4 program ar
'ﬁ the cases above consi red.
= o ,sent o
)
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:
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control mode

1@ FEEN

cach program of the list is read, compiled, transmitted and run
indipendently and in ssquence, upon the list entered,.
The line in a different color tells which grogram is  actually
FURML NG
& _harmc*er " right side of thes outer frame  indicates
the line of ti elaboration 1 on the lowsr part of the
sorasen 15 upd number of  program ling  in current
szlaboration.
The sueculicn stage can be ended wiith the key END (Function kesy
F3h.During programs’list exscution no other program Can bs run.
EXIT
Move to "EXITY with the tabulator kay or wiith thes  kEsy END of the
numerical keybhoard, then press <-—' fo run  again  the commands
displayved in the upper part of the screen (Function keys FL to F&)
25



DISPLAYS DURING FROGRAM EXECUTION

Duwring program 2xscution, faw places of fhe scresn are enploved to

AY MEssagoes 1

gxacution counters
é (a2 naext chapter)
N
{01 AN T mﬂ%ngT I T g e
H
COMMENT TO IEE w20 Comd
COMMENT TO SgE o 28 [mm3
; s
praogram’s execution
[ massage, not headed
! = ¥
vooowihkhR BT
WAIT ABSENT ... COMMENT TO Fgid
= FUN 159 : PARALLEL TASE §
' - program or
maEssages of parallel tas) with
(Lo be headed with "{" )
Upon program’s automatic execution (execution of pro
o of  sat-point) every message heading the chara
displayed in the second last line of the screen,on th
Whan performing a processing cycle, the comment to the
antomatically run upon a message, heading the charac
displayed in the program’s first instruction. Uzually
heading the character """ is inscribsd in the
functions (sse chapter "AUXILIARY FROGRAMS") =g that
‘coessing in course is kept displaved.
s

unning
"oare displaysd on the sams lins,on

— %

- P
Example of message : FRGE (M)
he messages not headed with °
- ;

O the  las line of the screen is displayed a “"parallel task
2

- sxecution,
field is
- MUST head
on the sec
sigrnals .

f-a

b



machine control mode

Interrupts the execution of the grogram  list entered or fhe
eyl oy T el " oy
SET-FOINT procedure.

[ 4:8ETP. SET-FOINT

2:5TART START

Set-point defines the machine inizialization procsdure, in  the

modalities reguired by the electromechanic typology of the machine

ite=lf.

Genesrally speaking, the initial setting of ths machine has +to

includes :

— Setiing upon the oubtput to the machine.

- Checking upon the state of the inputs.

— Resst on zero of the position of every controlled axes,
through automatic research of the position zerc point.

The Zet-point execution is necessary to start the machins ( befores

avery progran szecutiont and after intsrventicon of  an amargency

related to axes control (sarvo error, uncorrsct connechtion with

the encader) ,or aftter a machine emergency to resst  the machine

modea.

To run the Set-point,press kay FI (SETF.) ,in order to sslsct the

function, followsd by key FZ (ETART!.

Once  Set-point has been selected, press key F3I 0 O(EMD)  if  the

selection made has to be deleted.

S MAN. MANUAL AND DIAGNOSTIC OPERATIVITIES

Selection on function key FS (MAN.)Y starts the manual mode.
1

o
Flease, retoer to related chapter.

HrEXIT GUIT

e v, e e | oy [ S S, - - N -
Goes back to thes maln mand page.




machine control mode

HANDLING THE EXECUTION CODUNTERS

When running programs’lists, counters of the numbsr of swecutions
performed ars in function.

There can be two different cases, according with the  numbsr  of
graograms in execution.

Up to a number of 4 programs (list defined up to 4 lines) and only
iF execution "off lins" results snabled :

avery single program has a countsr ( C1, T2, 032, C4 ¥, and one is
for the entire programs’ list specified. (OT:

A1l counters run scaling down

a. C i3 inizialized

1 (22, C3F, Py to the repetition +factor
connected to program  number 10 2, 3, 4) of the list and
it decreases of one unit when 2ach execution is starbed.

b. CO7T is idndzialized to the repetition factor coonected fto
a program list {(fisld @ REPETITIONES ) and it decrsazes at each
gxecution on the list itself.

Witk a numbear of programs above 4 ( list defined on more than 4

lines)

only he  counter CT is in function, with ths same modalitiliss

ti
above described,

b



machinge contrnl mod

I

SYSTEM OF REFERENCE XY

two  systems

\Y{
(@, k4

The two systems diffsr For the orisntation of the axis Y
and, therafore,for the starting point position of ths X oand Y.
In the first case, ths starting point is set on the rsar  of the
machine. It is the most ussd configuration.

In the second case, the starting point is sst on the front of the
machines.

Dn the chapters of this manual dedicated to the definition of the
processing programs no reference is made about the type of system
XY qgqualified : it has to be assumed as good the First system
defined (with starting point on the rear of the machine)

For the diffsrences between the two configurations of the system
XY, please refer to Appendix C.




machines control mode

“ DEFINITION OF WORK AREAS H

The modalities of the programs’automatic execution allow fo  rus

diffaerent processing areas (or fields), with the double benefit of

optimizing the processing time and of sxescuting mirrored pansls
without having to rewrite the program.

The most complets utilization of the machine forswisws four

ditfterent processing areas, without limitations in the

possibilities of combination on contiguous arsas.

The four work areas are defined in the following grafic diaoram :
L L

o

rea =

i

aresa 8 arga T

j+03
i
1]
0

The outer frame represent the work plane XY
The four symbols U " represent the supporting

points  managed
{called in this manual reference points or ref.points, Lo verify
the panel’'s points of support. Heginning with ths first refersnce
point on the left, they are identified as :
-~ Ref.point of QFWL@Emiﬁgf N oand S
~ FRef.point of processing A
- Ref.point of processing T
- Ref.points of processings M oand R,

e mearing of these rocessings is reported later,on this
= = ¥
=)

W
3
i

c e has been assigned one fourth of the work plans XY.

2as 5 aﬁd T are arsas of "normal’ processing

gxecution of a program is the samg as ths program’s pattern,

origins on the left side of the machine,
toward the right.

andg v processing lncreasing

Aresas R and A are arsas of "mirrored! grocessing

~ The esrkscution of a program reflects the program’s  pattern
mirrorad on axis X‘ Tr& axes’ origins, under exscution, is
is reversed on the right side of the machine, with the valuss of
X increasing toward the EE%?.

fd
e
g
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EXECUTION MODES IN WORK AREAS n

hara
troduced

Tl
%
i
-
G
o
ut
(L
i
Iy
£l
%
i

boor
i
f

1
list was describead.

speEcifiables are 12 (twelve), to axhaust
s oFf contiguous arass on the plane XY.
Taking again the rapressentation layout of the plame XY,with labels
sultably completed and modified, the types of executions are hereo
.
:

al as al &4

F“””“} room taken on plane XY
N long éi +oad o+ + a& - M
M short = al + ald + B
3 long = al + a2 5
S short = a1l =/
T long = ali + a4 T
T short = az — T/
Mlong = a4 + a3 + ad + al #
M short = a4 + a3 + al M/
R long = a4 + a3 R
R short = a4 R/
& long = az + al &
& short = as 4 a7

L ]
selection modes RO
{When tvoing tha list)

5

i
s
Lh



machine control mode

EXECUTION MODES N and N/

scution N (N long) is emploved to process panels as long as the
whole processing plane : Also panel tastening takes places  on
the plane LY.
It is no possible any faste azng contemporansous on the plane.
Execution NS (N short) is smployed to process panels with lenght
within the three arsas 5, a4, T.
Fanel +astening take place in fthese thres therefors
ossible contemporansous fastening on the
n both types of execution, the panel is reterance
oint N and the processing is normal.

XECUTION MODE 8§ and S/

'TJCFme T o~ 1

Exescution 5 (S long) is employed to procsss panels with lenght not

avond the left side half-plane {areas 5 and A).

anel fastening takes place on the entire left side half-nlane.
A contemporansous  fastening on the right side half-plane =
possible,on a specifisd area or on the whole half-plame (  that
MEAnSs, “+T R long ; other way T+R=T long ;3 or : single area R or T
specitised as short arsas)
Execution &/ (8 short) is employed to process panels with lenght
within the area 3.
Fanel fastening takes place anly on the area 5
therefore it is possible a fastening on the three ramaining aresas
&, T, or R,aresa by area or on a possible combination of contiguous
arsas  ( that means, R+T+A=M short ; R+T=R long :T+R=T long : or
single area A, T or R specifisd as short aresas.)

In both types of esxecution, the panel iz  lesaned against ths
ret.point N oand the procsssing is normal.

EXECUTIOM MODES T and T/
gxecution T (T long) is smployed to process panels with lenght not
bayand the right =side hald-plane {areas T and R).
Fanal fastening takes place on the whole right side half-plans.

It is pas“lhle a c:ntempﬁr nEous fastening on the left side half-
olans arza or on the whole half-plans (that means :
S+A 3 or single area A or 5 specifisd as  short
araa
Exescu (T short) is smploved %a process pansls with
lenght Fanel fastening takes place on the sols arsa
T efore possibls a %aa*nm*ng o the thres remalining
=Sal- ¥ %4 v specitiad area or  on a possible combination
aof «© (that means 1 5+A=5 long ; A+S=4 long § or

ingles L@ci%ied az short arsa) .

t e panel is leaned against ref.point T and the

sming 1% normal.

bl
|

i

L .
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machine control mods

REMARK &

To suplolt the plane and the relatsd arsas as
imply a desp acknowlsdgment of the PTF "z processi
Moreover 1t should be added to that, a skilled u
programs’ control and of the informations supplied c
Bazilar, among the mast important sides, ars 3
~ The definition modalities of the machine’'s cables
{(To an effective handling of 4 independent waorl
corraspond cables’ lsyauts ot the control signals
qually independesnt, for sach work arsal;
-~ The layout of the Functions pesrforming panel
an?amd ngs
— The comnpllation of the processing lists.
t remains  possible anyway to employ the machins
duties, such as handling only two independent arsas

two work half-—-planss).

For a mors aamp?m%p @xplaination of the definition
the control’s handling specifications, plesase refer
"System’s auxiliary progeams” and  "Descripbtion
cyclas'.,
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mACNINE ontrol nodse
Hare  are examined few sxamples of processings detined on the same
numbaer of procsssing lists
Example 1 :

g ;

;

[

The list is defined on two program with esvecution modes

- M long , on program P@i

- ™ long , on program H@E,

Besides, on program FEZ has been specified a multiplving Factor
of 2.

First, the fastening on arsa N long is enabled. Therefors

= The panesl is leaned against ref.point N

- The fastenings are enabled on the wholes work plane.

t is no possible any contemporary fastening on the worlk plans.
Onoe  fastening on arsea M long took place, program Fo in normal
procaessing starts running.

Whnen thea panel is st free In arsa N long, fastening an area M

long i= snabled, and theretorse

= The pansl is leansd against ref.point M

- The fastenings are enablsd on the whole work plane.

It is z=ible any contsmporary tening on the work plana.

By astening on arsa M long toobk place, program  PE2 0 of

mi cessing starts rumning.

Whan progr grxacution has ended and the panel is sat fres on area

M iamg, the fastening on area M long is enabled again @ Infact the

multiplication factor specified in o m Rl e

When the panel is sst Fres again run of progran

FEz2  din area M long i

~ It the list’s repetition factor is 1, the suecution ends.

- I+ the list’s repstition factor is more than 1, the exscution
starts again from the beginning of the list, till exhaustion of
the repetitions required when the list was compiled.




e (AL mode
Example 2 :

= /

7 Feilg

HopgsiT

| PELT

i FE1LA

i PELR

|
The list is defined upon 4 programs, with the following execution
modeEs ‘
- 5 long
- T long
~ A long
- R long
The program to be run 1s POl on every line of the list j
The list’'s repstiton factor is 14,
Frogram Fdl is runned altsrnatively 14 times, on 2ach of the four
processings  specified @0 The sequence of exscution reflechts the
ligt’'s compilation ssguencs.
Albout the areazs’ occupation ssgquence on the work plane:
It is always possible, during processing of & pansl (on a half-
planel, to Fasten the panel next in processing, as that pansl
12 always positionsd on the fres half-plans .
ctarting the execution of the list, the fastenings of sach of the
two half—planes are enabled in sxscution modes 8 ( ref.point NI
and 7 ( raef.paint T ).
The execubtion starts First with program PEL node 5, when  the
rastening has bessn carrisd out.
The operator can fasten the pansel on ths right side half-plane,
while the machins procsss the pansl in area 3.
When the panel is set free in area M long,execution of thes program
in field T can be immediately started ( If the fastening has besn
carried out) 1 while processing the pansl in field T, the operator
can  fasten the next panel in field & (left side half-plane,
rat.point A, and so on till sxhaustion of the list, upon the 1€
preset repetitions.

e
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machine

EXECUTION MODALITIES IN OPTIONAL MODE “Dv

Az anticipated when introducing AUTO (Automatic), every pansl ca
be callesd again in sxecubtion with the opitional mode "DY concsenin
the ftype of processing.
This option allows to procsss a panel on the two references ledft
and right at the same fime. This execution is possible 1Ff  the
program specified has been wrlitten using the Origin's funchtions.
{function : 0O 3 see related chapteer:
Lets suppose to have to processthe pansl FROGD with exscution
ods "NY having specified option DY,
When typing the automatic running list, inssrt i
FROGIND
with repstition factor opporitunely suits
mwegwaﬁ FROGL runs Iin arsa N for svery operation Qgr*mmzd o

tarting points @ and 1, in arsa M for every Dperatzan pragrammed
g starting points 2 and 3.
The change of sector, and thersfors of refersncs point, msans the
manual displacement of the panel to the reguirsd arsa  and
ret.point.
The order programmed concerning pansl processing remains the same,
with the eventuslity that mors changes of sector can e nscassary
i+ the operations were not divided in two groups n progeammad.
When option "D is selected to procsss a pansl, the control sets
off some fastening procedurs in processing the next panesl, o
bhattar, with the pansl processed contemporarily to ths one  in
option "D,
This happens indepsndently from the exscubion m specifisd.

i



ine control mode

MANUAL MODE AND DIAGNOSTIC

1

The mode to run manually the machine is accesssd by selechting th
function "FE-MANT Iin the menu " Machine control mods®,
Ths z
DEDRUG AND MANLUAL MODE
AXES INFUT / QUTPUT e
outpuh s
input :
7
W status :
sorew’s interval tmml oz
spead Lmts7177 ¢ 3
p
pitch Dmmd &8, 1
SNALOGIC QUTPUT ey
e AN IS DISFLACEMENT= ey valils R
- +
A1 X status OFF
— MEZSAGES
bkays 1 A/Y/Z/W selscht anis
daclld : INS @nable DEL disable
Jag
i = 3 4 5 & T g = i@
JOG/S5T dacl AXIZ  VEL FITCH I0CODE  ZET RES IMF EXIT
The page proposesd is divided in sguaress, sach having its  specitic

function.
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frol mode

FUNCTION KEYS TO HANDLE AXES’ DISPLACEMENT

;f F o1 JOG/STEP

| Suvsmeomoammsssssesnomosmemmr

Sets the sslescted axis’ type of displacement.

The choice of the type of displacemesnt remains single, Ffor all
aMes run by the

The words "JOG° immegdiately above the FiI  function key
wording shows the cholice made.

Fress Fl fto select among the two possible options.

The displacement with JOG starits whan the cursor key 13 pressed

g1
and ends when the kev is released.
pe]
i

The displacement wvelocity iz the one specified in  the sgquars
"AXES" and,sxcept for modification entered by the operator, it is
assumsd  to bhe equal tg  the manual wvelocity specitied in
TFARAGMETERS"Y (for sach axis) .

With STEF, the anis displacement iz equal to the pitch sst in  the
souars "TAXLEST.

By keeping pressed the cursor kEsy, the axis moves more  STERS
consacutivaly.

The mode active per default iz J05 { as shown by the word  above

Upon axis’ displacemsnt with JOG, i+ fthe control is in mode ' Sst-
point performed Y owith inguiey of axis’/displacement in "—", it iz
s=t  as  maximun eeachable value the avis’ nsgative limit {(set  in
FHERAMETERS) & in U+ the maximum reachable valus iz the axis’
positive limit .

I+ the control iz in mode "Set-point not perforosd? no fixed
limit runs automatically.

The selscted axis’ displacsment takes place by pressing the kevys

"right arrow"” or "left arrow' on the numerical kevboard s

- FPrassing the key "right arrow” the axis moves in positive
direction.

- Pressing the key "left arrow” the axis moves in negative
dirsction.

i
i
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:

e @SR control modse

INPUT/0UTPUT FUNCTION KEYS

F & I0CODRE

g e o P ey R U1 § - ; B S o
It iz emploved to selesct a  OUTFUT and/or an INFPUT {=gu
s T F i Lt 3 R S— o - - e o~ o L )
FINMPUT/OUTRUTYY on which to run the functions of BET, RER, INF.
The input t + : oF 3

- rumber

, on outpu
F 7 SET
It gualifiss the last selected output line (on F&l.
F 8 RES
It disables the last selected oubput lins (on F&i.
F 9 INF
It displaves the last selected inpul mode (on Fé&).
The input mode 1is inscribed in sguars "INPFUT/OUTFUTY jnext to T

word Ymods.
— ON means that the input is on

- OFF  means that the input is OFF

=
.
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PARAMETERS

To access i
Ml

PARAMETERS

MENU

The accessi

Numbesr
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KEYBOARD AND FUNCTION KEYS

Mere  ars sxamined the modalities of
introduction of the cyocles and/or  par
Moreover re aramined specifi

function kaevs.

ot
]
i
i
gm

recall the previous page (FEUF)
the menuy running (menu of cyole
&
kays f\ \b {larrow up or down on numerical keyboard)

o+

move the selection cursor one position up or down in the curren
MEru.

kayvs L o larrow ledt or right, on numerical kevboard?

display the first or last page of the current manu.

= END (on numerical keyboard)
wrsor on fisld YGQUITY of the cureaent page.
int, if <--"is pr= it retuwns to ths previous menus
~zt o menu iz running, 1E o Iy § =

o rmfufm to machins
only if

key IMS (on numesrical keyboard)
allows to enter a parameter to replace the parameter displayead.
Once entered it, confirm 1t with <-=7,

1 {(function bkey}
modifiss the selacted parameter with the last valus , Only
t { i 3
with  the




ey 2

prints the machins parameters

-~ If the print i1s reguirsed in  the meny of oyoles sslection, it
involves every machins  paramster {(to print  the oaramsters
accessibles through password, 1t must be entered) .

- I+ a ocycls menu (paramehters insertion) is ko 2 printed, it
involves only the cyocle paramsters (exampls: 4AXIS ¥ TOOLS
CORRECZTORS)Y .

ey F3 {(function key)

aillows to "convert" certalin parameters ,limited to dimensional

parameters of guotes and velocities, so to recover same weitten

machine parameters whan nesded, like for instance, measurs unit in

Cmml +for & work fto be condigured with measure unit in [inchessl.

To convert diffsrent measure units, perform the following steps

- entsr MI pogualifiss  the conversion function from Lmml to

finches]
- antar I : gqualifiss the conversion functian from [inches]
to Dmmd

- enter upon @ {(zero) @ odi (disablss
running of function keys

- antar upon <-—7 : goss b

On every paramshbs a2 meEndy the oconversio

fanction 1is alwavs avold unintentional data

variation., When thi ied by ths operator, on the

right side of thes sc he symbol of function key

F3 Afollowed by the gualified selection (MI, IMr .

However, gualification of key F# results possibls only  in the

cycles selection menu.
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a1l & ot the parameter cycles can be divided in

hr =

1— Non—dimensioconal paramsters

2~ Dimsnsional parameters wiih measure unit  independent $rom
control configuration.

3~ Dimensional parameters with measurs unit depending from control
contiguration.

For instance

-~ number of &
— paramsters
~ parameters

Farameters belonging to the second class are
- accaeleration time {mzasure unit s Imsl).
o :
o
g sp
minimum and maximum speed per each axis o
The measw e unit of "dimensiconsl’ paramstsrs iz in @
Cmmd i+ the control rums in [mmd
finchesl 1 ths control runs in [inchessl:
The measure unit of “"valoocity" :
Im/minl i+ the control
Cinches/sec] 14 ths control
In the dimsnsional arameters ars  always +1ied the
¥

gualifisd measure units.

F
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REMARKS WHEN DEALING WITH PARAMETERS

& first important side concerns the corrschtness of the paramsters

as enteraed.

To sach cvole of paramsters, 1t is connescted :

- A gualification of the pattesrn, that can be "rumsrical™  or
“alphanumesrical ™.

- A maximum dimension, given as may. number of characters on whic
the paramater can be defined.

Based on  that, the Paramsters operativity performs, on a valus
entaraed, the following check-ups :
¥

- I+ the paramster is of the "numeric” tvpe, i3 accephted only

to esnter the pattern  Iooowny whereae

3
. The sign + must be omitied
. The charactse "." d =} dividas the whole

ot should be smploved to
i

_.'3 B
= From

numbers the decimals.
L TEY ds dintended as oa number from d to 9.
~ I the paramster iz of the "alfanumerical’ ftype, are accephtad
both patiterns with numbesrs and lettsrs
- Anvway the parameiter cannol excesd the max.numbse of characters
assigned to it.
Mo chec
paramsta
For  ins
recordsd
Therators, it tha
instructions  gi with
paramebaers.
Only  when  the ine i sta are
perfornsd  concsrning the correctness of some paramsters of basic
impaortance for the system, such as :
— gualified axes
- Tut ifimed axes
- mMa ad anss
Y itied auess
Wit ic signals i+ soms iz not
coreect,

£
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the correciness of asvaery parameter, when stariing
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fave alwavs fto be gualified.

roon the gualified axes has to be sntersd with a
=, not void.
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values o rave to be positive,
tant side concerns the definition of the stagss of
the machine paramsters, It is useful to divide ths
ifferent groups s
L~ Axes selected
FParamaeters of axes X
Farameters of axes Y
e Farameters of axes I
o Farameters of axes W
Farameters of linearity corrsctors
i Contouring parameber of axis X
- Contouring paramsters of axis Y
- Contowrilng parameter s Z
antowring paramsters iy
chins emergencles
nearity corrsctors on X
nearity correctors on Y
nearity correctors on b

+ head tools
Figuraltion
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NUMBER OF HEAD’S TOOLS

Ernter the tools’ number, with valuss ranging from 1 to 99
HEAD’'S CONFIGURATION
Fer every toogl identify the hesad tvypes,
The kinds recogniced ars @
TYFE & TOO singls bors +
TYRE B TOOL double bore in X (pitch 32 mm) + o+
TYFE T TOOL triple bore in X (pitch 32 om) S
TYFE D TOOoL fitting head with variable pitch
(entaer in cycles "fitting ftools™ all
related parameters ).
+
TYFRE E TOoU 3 holes in Y (pitch 32 mmi +
..;«
EN
TYFE F TOOL 2 holes 1in Y (pitch 32 am +
+
TYrRE 3 5 holes in Y (pitch 32 mm) +
,{;(
+

"-

!
-
Lt
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MILLS RADII

The measure unit is in

TOCLS CORRECTORS ON

Fer sach tool detfine the corrector in X,Y,72 .
For every wunused tool, ( 2 type tool) enter corcschtors valus
nd v related to a tool defins t tool central
lated along the relatsd axss) from positions
culated in Set-point machine modes {(valus on  axis
anlis y=E).
ctor = orelated to a too
)y of the tool fip $rom
in Sst-point condition

the =u:

Tools definesd as types B, ©, I {(multiole holes hesds in direction
X ¥ 1 The corrector in x should bs reported Lo the head central
point, along x.
Tools dsfined as type F, G, I {multiple boring heads in
direction Y : thes corr in vy should bs reported to the head
central point, along v.
MB. Concerning the borers running the fourth axizs (axis Wy o
the tools correctors on the mobile awis W should be run with
the mobile head at the value of .



parameters

iz i=s configuration fo help
definition Tha lavout refses b
detinition ¥oamnd Y.
Th tols from TL to T9, and =
=R & wWay S i =
The charac sang the foo central axis.
Itvie represented the system XY, with starting point indicat
the point (#5,
Consider the tool indicated as T1 @
~ {ay indicatss the corrector in x
-~ (&} indicatess the coprector in v
The sign on (&) is considered negative
The sign on (b is considersd positive
To detesrmine the sign of a tool coreschtor, follow this rule
i+ the ool is on the positive valuss field (relatively t
axis gualifisdl, the ool corrector assumss negative sign |
caze of T on axis Xy the sign will pesuli positive 1+ the
iz on the negative valuess FTield (case of T on axis Yi.
On the tools repressntation layoulb here repocied s
- Ti, TZ have corrector x negative, correcior v posiiive
- T3, T4, T2, T& have correctors x and v both negative ;
- I7 has corrector ¥ positive, coresctor vy negabtived
- T8 has correchtor ® positive, correchor v vold
- 1% has correctors o and v both positive.
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parameters

FARAMETERS OF FITTING TOOLS AND ON AXIS W

They specity Ffor a numbser of 20 Ffitting tools (type D) fhe
following inftornations @
- Tool’s number : Tool’s identification numb H
-~ Fitting pitch : Fitaeh (O Dmmd or Lzﬁchegz o betwesn the
fitting points. (tops)
- Numbesr of bits : number of the fitting head’s .
Example of type D head :
. — b | b ! !
number of bits @ 7 i j 4 .
il f i H
pitoh .
To run independ mandrels fitting thess lavoubts are ot to be ussd:
defins  in  "heads configuwation” the mandrels on typs &, As
altermnative, detine feigned Ffitting tools.

Moreover, two paramsfters are detined, significant for ths machines

arrangsad to run oon o axis Wz

AXIE W TOOLSY HIGHEST EXTREME
AXIS W TOOLSY LOWEST EXTREME

rezpectively, thsss ftwo  paramsters defins the identification
limits of the tools mounted on axis W. The identification limits
ara to be considersd included.

This identification allows fthe correct application  of the
correctors on the tools involved, minimizing the shifttings on axi

i

coording with the

ions of tools instal
i o ion of the boring

1
imits do not produce a corrsc
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AIR

e

VALUES AND OFFSETS

4

Here are defined the following paramsters
- OFFSET OF ZERO ON AXIS Z
enter the distances, along axis I, From the SBet-point position to
the work plans @
=g
T
H
1
i
:
¢ offset of zero axis Z
:
t
H
t
i
i
i
Zz ! - panesl
i
work plane { supporting surface)
- OFFSET Y ON AXIS W
(paramater significant when working on axnis Wy
enter the distance beltwesn the ftwo rows of tools (one on axis
Y and  the obther on axis WrH, with axis W on ius zero (Sst-
ooint positiont. This is an offset in direction Y.
Helow 1t is represented a8 mobile fitting head on axis W,and the
corraspondaent fixed fFitting head, in line with axis VY.
On axis W arse marksd the significant positions
~ Fosition of Sst-point (W=g)
- Fosition of marw.positive opsning @ expressed in (o).
The wvalues corresponding to the position in {c} should bDe
defined as limit of awis W+ (see furtither for the paramsthter
dafinition?
- position of  the limit of axis W- (see further for  the
o0&t daefinition) on the position in (b}
— paramatsr of Y"offsst YV on oaxis WY o oin (&)

)

oo

[8a}
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OFFSET Z ON "G93"
(paramstsr signific
entsr  ths max. tol

fe
thickness and the PLaZ LIS .

-t

OFFSET Z ON VERTICAL QIRS
Faramstar dvad if
bigger encumt
e ‘x!a’(
= latw Liﬂbr
ENAMD L =
In this
- I+ thes di 2]

parametar  hers
displacement

valus?

oot

the ftwo pesi;z@n"
the t middle

. P
B MANAQ md. (ai: valuis

- Other way, the sole position of ref.points’
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rametars
are proposad the calculation coriterizs o oncerning thes
parameters significant valuss i
= offaet of zero axis Z
i j nth—numbsr of
processing tool
§ Tr
|
Y
H i {(ay= parameter "air’'s
——— : i vertical valus 7
: i H
(b i - i
i ; f thickness (8) —— panel
it i it
W work plans {supporting surfacs)
{a} = paramestsr
(b} = parameter
(z3y = offset of
(8} = panesl’s t
(Try= tool work
contampor:
cint= tool core
oluts processing values in Z o positions in
the sst-point position? as From the
g ralations @
Z air wr = position with tool Thn o in "air wvertical value "
from pansl ={z) — (5 + {(cin) —(a}
{(this position depends from panel thickrness and
tools at work).
air on ref.points’ encumbrement = alr position reckoned  on
the encumbrament sntered on the ref.points, =

!
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parametsrs

- AIR  TOOL Gdé6
- AIR  TOOL G@7
- AIR TOOL Ga8
- AIR TOOL Ba?

enter  the distance betwsen fhe boring bit  and the panel
before performing the corresponding horizontal boring.

- MAX. PROCESSING VALUE OFF PANEL
detine the allowed processing sxirames,out of the pansl’'s ar
The axess involved in this parameter ares 1 and VY.
The processings @ milling and blade grooving.

- MAX. BLADE DEPRPTH
enter the max. processing depth admitted to cutters.
(m@asure along axis 1)

i DEFTH HORIZONTAL HOLES

-~ MAX. DEPTH OF THE HOLES IN X {(processings G@&4,G87)
- MAX. DEPTH OF THE HOLES IN Y (processings G@8,64%9)
GEv Gdis

e
R

; =
ol . L
@9 ” I max. depth of the
- forizontal hole in Y
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PROCESSING SFEED EXPRESSED IN MT/1¢

- INTERFOLATION SFEED [max 2 mi
[ale 1 +

ra

7/
Express the max. interpolation speed fto use in panels milling.
I+ in a program the interpolation spsed is not supressed, 1t is
aszumed valid the one sntered in "Paramsters’,
The interpolation speed express a valus of tangential speesed to ths
reguired travectory, so 1f relates with the interpolating axss.

7 e

-~ BLADES PROCESSING SFPEED {(valocity on axss X ed Y)

Express the max. spessd of blade movement in panels grooving.

I+ inm a program this data is not entered, 1t is assumed as wvalid
the valus here enterad.

i

- HORIZONTAL HOLES ENTRY VELOCITY (velocity on axes X,Y)
Express . the max. entry wvelocity in the pansel in horizontal
borings. The stroke involved goss from  the air value (as specifisd
on ubtilized function Ggg) to the processing value .

I+ in & program this data is missing, is assumned as wvalid the
value here snteread.

Pt

- HORIZONTAL HOLES EXIT VELOCITY (valooity on axes X,Y)
Exprass the sxit velocity Ffrom the panel in horizontal borings.
The stroks involved goess from the pracazaimg valus to  the air
valus, as specified on the utilized function Ggg.

This value is not programmable.

- VERTICAL HOLES ENTRY VELOCITY (velooity on axis )

Exprass the mai. mr**, valaumty in the pansl of @ vertical borings
{(functions G itting borings (tunction EB28 further g
mill descent (Tun;tzan Hlg G% start mill pr hldes descent
{(functions Glés and G17).

I+ a program miss this data, it is assumed as valid the data hare
antaered.

~ THROUGH HOLES EXIT VELOCITY (velocity on axis Z)

Eupress the exit Vﬁlmrl*y from the panel when performing  wvertical

fitting borings {?Uﬁgﬁlaﬂ Gz and Further

boring (4

Tty
S@dy .

- - . : . : i ooy o & - " oeaie— . e s s
The stroke invelved goss from [work plame - 2 amd to the  final
depth  wvalus, Thiszs velocity value doss  not have to be programmed.
L
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~ ABGREGATES’ RAISING VELOCITY {(velocity on axis 7
Express the ralising velocity, from the valus of snd pe
the tools @ Mill (typs J), blades {(tvpe L and My. Thi

il
rnot subjectsd to programning.

- VELOCITY OF REFERENCE INTERPOLATION

t is  a velocity assumed +rom interpolation radii
adii}) of a 1#9 mm.

valiuse zero to air v
—_—

Ziuse of the
lus is ot

oosssing, of
% wvalue is

starmine  the

xpress  the velociity of retsrence intsrpolation to de
locity of the connesction inserted to coreect a mill radius.

(read mills

1
]
{ad



MANDRELS” ROTATION VELOCITY H

(For the machines suited)
Enter the min./ max. velocity valuegs on particular procsssings.
For every opsration are defined a values of minimum velocity and
valus of max. veloocity, indipendently Ffrom thes rnumbesr of sandrels
utilized, The wvaluss on the paramesters should be whols numbers,
from 1 to logd
-MINIMUM VELOCITY OF VERTICAL BORING
Enter the min.velocity to smploy in veritical boring opesrations.
~MAXIMUM VELOCITY OF VERTICAL BORING
Erter the max. velocity to employ in vertical boring operations.
I+ missing, the data 1s taken from the ons sntaread in

"Farameters.

Iin  the same way are defined the wmin./max. velocitiss of the
followings :
— HORIZONTAL BORING
- GROOVING WITH BLADE
- MILLINGS

e
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On

Bach axis

SELECTED AXES

17 number
27 number
37 number
47 number
%7 number

i1igd
1igig

iled on the borar.

e assigned on § numbsrs, of valu
@ fnon-gualifisd asisy
from left : axis X
from left : axiszs Y
from lsft : axis I
from left r oaxis W
from left : to entsr always a
selact the 32 anes X , Y , Z
gelect the I axes X , Y , W

two axes X, Y is obligsd.

[T
=2 =
g ]'
= ;—fj *

AXES’ PARAMETERS

—~ MAX. SPEED : indicates the spesed limit impossd by the system.
Wh a velosity is entered (Programs ediit mods)y, it is  checksd
tha this wvelocity does not sxoessd the limit  imposed by the
manufacturer.

On  axss X, ¥, W the max. speesed hers specifisd is related to  the
displacements in air (In panels’ audtomatic sxecutiond.

On avis Z, the maw. anis velocity is related to the displacemsnts
in air on vertical / horizontal borings operations (In panels’
auntomatic execution)

— ACCELERATION : espressed 1in milliseconds, indicates the time

span in which the awis has to reach the appointed spesd.

This paramsisr can be used also in axis decsleration.
—~ RESOLUTION : it is in snooder  pulses per linesar

measure  wunit (Imml or [inchesl), fo define the anis resolution.
Ewample @ wiith resclution .95 mm, enter

with resclubtion  @.991 mm, enter
MOTE & The interpolabting axes shoold be defined all on the sams
resolution value.
T
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-~ MANUAL SPEED @ enter the wvelocity value For displacemsents in
manual operaltivity. Enter a valu2 at most esgual to the  max,
arvis welociiy.

- MINIMUM SPEED: sntsr the velooiity value below which the
noard doegs not run any decelesration ramp.

~ WINDOW
signal

INFUT TEST FOR MANUAL

Defines an entered line, through the number of bits (on & number
and the number of ports (on thrae numbers).

This entered line is tested in manual operativity mode i+ it
results gqualified, the axes’ manual  displacessment modes is
turned off. To disables running on this signal, enter the code
on & wnexisting Rit, ( $Efd, as bit number 7 is not significant).

rd
[a



HEAD’S FEATURES ”
Thires sslesction garameiers arse assigned to thes type of head
zmploved, for thes machinss suited @
~ KIND OF MACHINE
Yalues to enter @ @ and 1. ,
By entering the wvalue @ the head runs anly a position of I

concerning tools change.

This position is assigned to the set-point value.
Valua 1 makes possibles to run the head on ftwo pos ons 2 of
tools exchange
- A Firgt gosition i3 assigned on the sst-point guote, specific
for the aggregates (mills, blades) and horizonital boring tools.
- A saecond position is  assigned on the paramsitesr following,
specific for thes vertical boring ftools.
- VALUE Z OF TOOLS EXCHANGE
Entesr the second position of tools exchange, as above.
This parameter i3 significant only when the parameter FKIND 0OF
MACHINE has valus 1.
- PANEL’S THICKNESS
Entsr  the panel’s max.thickness, on which iz possible to run the
tools exchange distinguished in two positions. This parameter 1s
significarmt only when th mater EKIND OF MACHINE has valus 1.

=
1




DEFINITION OF HORIZONTAL TOOLS” RAISING

AXES” LIMITS

Un sach of ths four configurabls axes iz requirsd
— AXIS’ MEGATIVE LIMIT (=) :
Max.negative displacement |
intervention of thes axis’

[as

- AXIS’ POSITIVE LIMIT (+) :

X . . o . o . s
Mawx. pnositive displacemsnt from the Sst-point position befors
L R o~ A S T S R
intervention of the axis’ sxir & SOF .

F
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arametars

H FARAMETERS OF THE LINEARITY CORRECTORS

interval = 2 * {axis resolution?
sapressed in Dmml ( gr Cinchesl)
M ould be entersed as a whole number, of such a value to cover
11 c‘!dlng the linsarity correctors ﬂJ&Il abples) the entirs worl
AFrEa.

Example 1 with resolution = @.43 mm and N =1g ,

It iz imposed amn interval of S1.2 mom.

LINEARITY CORRECTORS

They are asxpresssd in [mm] {or fimnchesly and indicate the
correction valuss to relate to ths esntsred valus, according wiith
the real position on physical axis.

The interwval g of the inseritsd data is determinesd by the
paramstar it svious oycole, and ths max. correction
valus ant 1 5

The correctors are defined, on =sach axis, Iin the following way !

AXIS X
- 1# negative vnl(m:?_or*aa;
(from the Ssit-point positio
entered paramster.
I+ the intesrval entersd 1

mding to a max. negabtiv
nt equal to 1@ fi

L2 omm o result will be 12 mm.

Ui
M

—- 7¥ positive valuss,corresponding ko a max. positive displacement
(from the Set-point position) squal to 79 timss the value of the
sntered paramster,

I+ the interval entered is S1.2 mm @ raesult will be 3584 mm.

AXIS Y

- 1@ negative values,

-~ Fd positive valuss.
14+ the interval sntasred is 1.2 mmy, will result a max. positive
displacemnsnt of 13246 mm.

327






INTERFOLATION FPARAMETERS

On sach awisz ars reguired threses caramsters

by

- NUMBER OF STEPS PER FEED FORWARD : esxpres
nulsas. It determines (nultiplied by the
FORWARD MULTIFLICATOR") the conitribution to
given at the start in respect to the fesdbac
This paramester is used when performing inter

i : From @ bo 32
{valus @ disables feed forward running?

x

- FEEDRACK ERROR MULTIPLICATION ﬁat mlnez
position feedback. Acts as multip
and should be entered with a rangs 3% value
Enter 2 means to doubls the axis i

i
[,_.4
f!
173
t
O
3
G

thres timss as much, and =0 on.
The gain ressistor normally Fixed i1s 2@
therefores to fix & resistor of 18@E.

~ FEED FORWARD MULTIPLICATION
Ift has to be entered on a valus among 1 and

f the
going
istor, 3

resolution
@ ¥ FEED
@ commancd
n  of the
dback srror
om 1 to 13,
equals  to
—— f ol — -
= 5 means

i

[y

ok
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a MACHINE EMERGENCIES H

It iz proposed a list up to 1é& emergency signals, some with pre—
defined meaning, others completely definable by the systsm ussr.,
Every emsrgancy signal is defined upon thres parameters i
~ parametaer of emergency qualification. Enter :

I to gualify

g to disabls
~ assignement on the signal @ bppp. Entar

b = number of bit, from & to 7

ppo= numbar of port, from 989 to @31

on the emergency signal ( emergency mode non active)

1 i+ norm
#oiF norm

v open

=
-~ Normal mode

all

ally clossd

Fach esmergency input is related to a procedures run at every switch

from normal mode to smergency mode (1L is necessary to return in

o nal moade to gqualify agsin the contraol on the same inpulb).

This allows,in case of an adis end stroke, to sst again ths normal

working modalities, through the manual Qpewatzvity,

To =ach configurable emergency is related & messages of errorg

displaved when the esmergency takes olacs {displayed in

the modes @ "MACHIME HANDLING"™ or "MANUAL OFERASTIVITIES").

There are =ight emesrgenciss availables to run the end stroks  on
gual %imd anes (fwc =nd stroke per sach axis, ons on positive

Fismldl

on signala;&an of  an aﬁls’enu stiroke amsrgenoy

2 involved axis stops fwitﬁout Rrandling t

d an sventual program sxecution is resstted.
axis’end stroke smergency does nobt regquirs a second  sxscution

iz  wsed uwpon-osignal of "STORPY From automatic
cecution fisld (program sxecution, Set-point execublion).
lows a temporary stop of the machine running, with arrest on
{handling the decesleration ramp).

e et I T

o S L

i

s

o i

2 =Y

i} i}

i) "3
ta]

2ol m

o] o
1

= ~
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s

ot bt
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e

The execution suspended this way can restact upon ass of Field
"Srtart" {(Configurable in the smergesncy listl.

A tipical ubilization of the field signals Stop-Start concsrns the
zignals of photo slectric cells of machine encubrement, arranged
+or the safsty of the personnel  involved 1in running tha
procsssing machinsry.
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The remalning

the  word HEME
available. Upo
automatic ol

Bzlow are lis

with indicatio

amnergency itssl

- Emergsncy 1
(messags

- Emsrgency £
(messages

-~ Emergency 3
(message

- Em@rgsncy 4
{message

~ Emsrgency 3
(messags

- Emsrgency &

=

- =] T

- =
(messege

- Emsrgency 7
(messags

- Emsrgency 14
{messages

—- Emargenocy 11
(messags

- Emsrgency 12
{meggage

- Emsrgency 13
{(message

- Emergency 14
(nessage

- Emergency 13
(message

- Emargency 1é
{mzssage

LT Y T

®a  am

w3

an

e

s

s

au

= uw

u

igrnals on the emergency 1i
SCENCY" +followed by an iden
intervention of one of
ion running is resstted,
i handling the dec
user ‘s definition

PLoy
of  the
Berneral emergsncy
S, EMERGENDY)
Limit X+
1. LIMIT AXIS X+ 3

Limit X-

S2. LIMIT AXIS X- 3
Limif ¥+

S3. LIMIT
Limit ¥-

S4. LIMI

Limit Z+

i
>€
=
1
.(

b

I
¢
Foed
411

55. LIMIT AXIzZ I+ 3
Limit Z-
S6H. LIMIT AXIS Z- )

Limit W+

37T. LIMIT AXIZ W+ 3
Limit W-

58, LIMIT AXIS W- 3
General smergsncy
5%. EMERBEMCY 29 3
Censral smergsnoy

&, EMERGENDY &@ )

General smergency
&Hlo Emergency &1 03
General esmergsncy
&2, EMERGEMCY &2 3
Field stop

&3, FIELD STOF
General emargency
&& . EMERBENCY &4 )
Field =start

&5, FIELD START
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paramet =

t ERRORS DISFLAYED WHEN HANDLING PARAMETERS B

e —

Message and description

FILES PAR.LNG E FAR.DAT NOT CORRESFOMNDING

If the file of paramshters storags PARLDAT resulis not in line
with the corresponding file defining parameters’ messagss and
sizes.
The fault is displayed when accessing the machine parameters
and indicate that the paramsters read on fils FPARLDAT are less
than the number required : this means that the installed
version of FTF4@E do not corrsspond with thse +ils of parametsrs
used. To the display correspond the prosecultion in
“Parameters” with entering of @ for all missing parameters
No recarding on the paramster file is performed, unless the
operator doess nobt pesrform operations of insertion an paramsters
FILE FAR.LNG NOT CORRECT
Displaved when accessing the machine parameters, 1t indicates
that the +File of messages definition h3§ not  besn entered
properly. To the display correspond the exit on the machine
o amaetar.

ment, as it is impossible to enter any other maching param

DATA AS ENTERED CONTAINS NON- NUMERICQL CHARALCTERS

Displaved upon entering of & numerical paramster typed with
characters nobt accephtables. A numerical paramsisr (sizes
spEad ,e..0) can be sntered with numbers (from @ fto %) and with
sventual sign and decimals (ssparator of fthe decimal part is

1 i1 \

PASSWORD MOT CORRECT
Upon entering a wrong password.

FRINTER NOT READY RETRYY (Y/MN)

Upon reqguest to print machine paramsiers with printer not in
line. Answer Yes or MNot to the guestion.




.

. 4

pragrams creation and running

H PROGRAMS ORGANIZATION ﬂ
The purposs of  this chapter is  to describs all avallable
operativities to create and run the machine cycles (programs, or

user’'s programsl.

The programs are recorded on Hard-disk, on the “programs’path”, as
deftined in menu "Version of FTRP4GE" (selected from main menu).
From here following,with the words "programs ambient” or "programs
directory" is meant the programs’ path.

The number of programs recordable on Hard-disk depends only from
the room available on it.

In program ambient is handled an index file (directory) of
programs. This index is in alphabetical order. To each program
correspond two recordings on disk : 1 file for the source program
{(text edited in Video Editor? and 1 File For the related

"tabulated" program.
The "tabulated" program correspond to an slaboration on the source
text 2 it is organized on a schedular-numerical structure,directly

accessible from program  "MACHINE  HANDLING" after inquiry of
program compilation.,

The programs index file is
The source file of a program is named
The tabulated file of & program is

INDEX. IND
{(program name). SRE
{program name’. TAR

L LT S

To store the programs, are run in program ambient more sub—
directoriess 1 these sub-directories are identified with a
letter, from letter & to letter Z. -
The program placement in these sub-directories is performed

according with the first letter of the program’s name
- Every pragran beginning with A& is recorded in directary \A\
and so on till letter Z.




programs creation and running

FORMAT PROGRAM DISK

This operativity can be selected in Main Menu.

Format a disk means to inizialize a disk so that it can bhe read
and written upon by the system.

Whaen a disk is formatted all programs sxisting on that disk will
be esrased.

With the installation of system PTF4E0 on Hard-disk, %mrmattihg
concerns the preparation of diskesttes for @

~ Staorage of system version FTRP4g@

-~ Frograms’ and/or articles’ backup.

Infact, programs recording takes place on Hard disk.

The display is :

FORMATTING DISKE IN DRIVE (A)
S confirm , N cancel

answer Y <-—' or N <-——' 1
- with N, return to the selection in Main Menu

- with Y, the format is performed
Then, the following is displayed :

INSERT NEW DISEETTE IN UNIT (A)
AND PRESS ANY KEY WHEN READY

ingsert in drive A& : the new diskette and confirm by pressing any

key.
When the +ormatting has ended, the message will appear :

Format tracks ##¥ Format completed
##% total bytes on disk
##¥%¥ available bytes on disk

{(The wvalues meant with the symbols "##" depend from the room on

disk)
Format another ((Y/N}T

Fress Y if ancther disk is to be formatted, N if the formatting
has been completed.
In case should appear the message at the end of the formatting

"nrnn bytes in sectors damaged®
means that the diskettes has soms sector damaged and it cannot be

*
M

ussd,

e
|
S8



programs creation and running

MAKE PROGRAMS’ DIRECTORIES
This oparativity is selected in Main Menu.

e

and articles.

As already anticipated (ses also @ Main Menu, selection on Version

of FTF4Q3) '

—~ The user’'s programs are recorded in a sub-—directory structure
within the programs’ ambient

~ The user’s articles {gxecution lists defined in "Machine
Handling" ) ars recorded in the articles’ ambient.

It is hereg described the preparation of the ambisnts of programs

Creation of articles and programs ambiesnt is not performed
avtomatically but must be required by the opsrator in Main Menu.

In gperativity Make directory programs and articles :
1. concerning the program directory :
- I+ not configurated, it is created
- the same for the index +ile INDEX.IMD (created esmpty’
(on number of program @ )
- and for the sub-directories from "A" to "I,
The test device for creation or existance displavys a message
such as @

Directory ### already existing
Directory ### created
Frogram index created

Z. concarning the articles’ directory @
- If not existing, it is created
- the sams for the index +ile INLDEX.IND (created emphty)
{on number of articles )
The test device for creation or existance displays a message,
zsimilar to the one of the programs.

The initial procedure regarding the preparation of programs and

articles’ directory it is necessary :

—~ Infact, the Video Editor proceduwes concerning programs’ run
check the preparation of the programs’ directory @ 1if the
verification fails, no command of programs’handling (directory,
programs‘creation or deletion) runs.

-~ The same in "Machine handling”™ : no program sxecution runs when
orograms and articles’ dirsctories are not properly installed.

A5,
.
.

. 4




e,

programs creation and running

u PROGRAMS‘ BACKUP ‘H

This operativity is selected in Main Menu.

The Backup procedurs allows to run user’s articles and programs,
with possibility of handling :
- Creation of copies to be stored (backup! of programs or articles

on a different disk, that anyway should be sslected among the
ones readable by the system :

recover on hard disk of programs/articles previously saved (with
backup) on a different disk .

erasure of program/articles from a selected disk.

Here is proposed the window [ MENU 173:

FILES MANAGEMENT

ARTICLES DELETE
TO SELECT./DESELECT.
TO NEXT FAGE Gt
TG END END
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programs creation and running

The biggest sguare, on the lower part of the scresn,propose a quick

guide to the user about using the active kesvs

~ The Ffour arrows on the numerical keyboard allow +to  move the
cursor  on the four selectables sguares and to producs the
required selections

- press <-—’ (Return) to step further to the next window menu.

- prass  END (on numerical kevboard) to guit the operativity and
to step back to the machine Menu.

On this window, the opesrator should select :

-~ I+ to work with programs or articles (selections on the left
side of the scresen’

- i+ delete or copy (selectian on the right side of the screaen)

When this window is displayed, are active the selections :
- programs

—ocapy
The labels in a different colour indicates the active selections

the character "% indicates the cursor position.

Orice selected, press <—-— to step to the next window [ MENU 273:

OFERATIVE DRIVES SELECTION

< CONNECTIONS > < CORRESFONDING FATH =
» [JLOCAL HARD DISHK T \N4agvBEeN
LOCAL FLOFFY A

<SOURCE CONMECTION

<FUHLOCAL HARD DISH

<DESTINATION CONNECTION

[63]
m
r
m
]
4
m
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m
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pragrams creation and running

This window is to select the working drivelis) :
- In case of copy, two drivers should be selected :
source (reading?
destination {(writing?
-~ I case of deletion, only one driver should be selected .

All possible selection are displayed in the left side square, for
a max. of 15 assignments. Theses define the connections "seen" by
the system (diskette of possible access) and are contiguresd when
the system 1s installed : the drives listed are local 1f ths
system 1s not connected to local network, are 1in part local and
in part remgte i+ the system is installed on a local network
allowing communication with another FC.

The labels displayed on the left side square are proposed in a
symbolic way, like for instance : "local hard disk" instead of
TCINAAEVBENT.

The flashing symbol "»" indicates the cursor position on the left
side sguares : the keys "up" and "“"down” on the numerical keyboard
allow to move the cursor along the possible connection.

Fress return <-—' to select the connection.

A transversal rhomb symbol {indicated as "<>" ) +lashing on the
right side sgquares indicatess the selection to pertorm @ on source
connection or on destination connection.

On the sguare ‘Ycorresponding path" is indicated the path
corresponding to  the connection pointed out in the left side

z

square {(example : C:\N4Q@VION ).

For instance, 1if the intention is to copy & program from the Hard
disk to the diskette in driver A, with refersnce to the propossad
windows, the steps are :

— with the cursor "9 on the first labsl (local hard disk) press
{—=—' 1 pn the labesl “souwrce connection" confirm the connsction
"local hard disk" and the selection shiftad on  ths label

"destination connection”
- Cursor "»'" is already shifted on the second available connection

z

(local floppy A) @ press -7, ’
On the label "degtination connection” is contirmad the

connection "local floppy A".

To the guestion "DATA CONFIRMED 7 " answer Y.

To the next guestion

HSINGLE CONFIRMATION ON RACKH-UFP OFPERATIONS 7 " answer 3

- Yas, if the opsrator follows the next operation of peogeam COpYs
s for instance, in case

M

-~ No, if the opsrator is not following, a
of system installed on a local network : in  that case, the
operator doss not have to confirm upon signalation of program /
article not crpiad, because 1t is alresady wistinmg on the
destination drive

3
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The next step is the execution menu of the selected operativity
cancely [ MENU 371:

FROBRAMS cory M. 1

Fadt PO
FROO4 FD@E3
ADMBD L
ADM@TZ
FADMEB3

FRES1

FRESZ2

LAMA

F1

ADM@BBI TEST FITTING GZd BE-B4—-1987

END HOME ETC.
SFACE

FGEDN

F1i

Fa

TO POSITION press
TO SELECT / DE-SELECT

TO NEXT FAGE

TO  RUMN

TO END

¥% 2R w3 ax  =m

The upper label indicates :

— The worlk environment @ programs oOr articles

- The kind of opsration selected : copy or delete

- The number of selection performed @ on programs or articles

The central label (rectangle) displays the list of the firsts 64
programs or articles existing on the "“source path" : to display
the next ones press key FGDN on numarical keyboard.

By shifting the cursors it is possible to select or de-select
(disable) programs or articles to perform the opesration required
(copy or delete). The selection of a program/article is made by
pressing the key CDgEACE" and it is signalled by a double pointer
displayed on the left side of the name.

It is paossible to run up to 1@% copies or deletions per time.
the page sslection

I+ more program/article pages are involved, is
programs/articles

possible when it concerns the pages next {in
directory) but it is not possible on the previous pages.
In case of wrong selection gntered on previous pages, is
to repeat the operation from the bsginning.

necessary
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I
displays:

- name

- description

-~ date of last updating
of

rectangle (correspondent to cursor positiond.

he label immediately under the central rectangle (label),
is

the program/article gualified in reverse In the central

In the lower part of the screen it is proposed a help about the
usable keys :
- keys CURSORS, END, HOME (on num.keyboard) :
set on program name (name in reversea)
~ SFACE (press the space bar) :
select or disable the nams of the program displayed in
revarse.
- key FGDN :
unfold the next programs/articles page
It does not have any conseqguence if the displayed page is the
last one.
- Function key F1 :
starts the procedure of copy or delete.The execution run with Fi

iz not resettable, and this is to avoid accidental loss of data.

- Function key F2 @
Goes back to the manu on the firsts operative selections.

w
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u MESSAGES WHEN HANDLING RECORDINGS N

NETWORK CONFIGURATION FILE UNCORRECT OR UNEXISTING
On menu 2, indicates the impossibility of make assignments . in
the label headed “connections” due fto reading wrong or
uncompleted data when calling the backup procedure.

*

CAREFUL. @ EQUAL PATHS
On menu Z, indicates that have been entered eguals selections
of source connection and destination connection to copy

programs/articles.

MAX. 199 FROGRAS/ARTICLES PER TIME
Indicates that it has been reached the max. number of
programs/articles to copy or delete.

ELABORATION FAILED
The occurrence of a Ffault caused an  interruption of

glaboration

a2
o
il

PROGRAM/ARTICLE NOT COPIED

A program/article has not been copied becauss already existing
onto destination disk. The slaboration keeps running normally.
To copy the program/article it is necessary to delete it from
the destination disk and and copy it again selecting only the
names that have not been copisd already.

This procedure means to preserve the operator from unwillingly
deletion of datas.

DISK IN DRIVE “#" NOT CORRECT, RETRY 2 (Y/N)

The disk has not been inserted properly or it is not the proper
disk. Insert the disk correctly and press “Y" to go on or "NY
to end the sxecution.

DISK IN DRIVE "#" IS FULL
On the destination disk there is no room for new programs j
the slaboration ends anomalously.Format a new disk and make the

copy onto it.

DISK IN DRIVE "#" IS5 WRITE PROTECTED, RETRY 7 (Y/N}

It is not possible to write onto destination disk becauss it is
write protected. Remove the protection, re-insert the dishkette
and press "YY to go no and N" to end the sxecution.
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- DISK IN DRIVE "#" I8 EMPTY

The souce diskestte do not contain any program/article.

ARCHIVES IN DRIVE “#" NOT CORRECT

On menu 3, indicates that on destination disk it has not
prepared the program/articles’ ambient.

To the next guestion :

“MAKE ARCHIVES FOR FROGRAMS/AGRTICLES (Y/N) 7 7

answer Y to conftirm, other way press N

boen

410
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H PROGRAMS’ EDIT H

Viden Editor mode 1is selectable in machine menu or  in  menu
"Auxiliary programs of debug”.

Video Editor mode allows to create programs to run the machines
A program is the layout of processings such as boring, milling,...
The max. size of a program has been settled in 3¢8 executive lines.

A program is defined with :

- An alphanumerical univocal name

& whole of preliminar informations (measure units,panel’s size,

comment to the program)

- 8 list of executive instructions determining the processing
sequence  (displacements, type of process, processing speed,
tools selection, ...) . ‘

|

In Video Editor mode, the execution of a program it is always
possible in fact the first window menu asks to enter the program
e~

name. If <-—' is pressed without entering the program name, 1t is
imposed the fixed name NEW to identify the program involved.

The name of a program @

—- can be defined up to a max. of 8 characters.

- The Ffirst character has to be a letter (A-Z)

- The letters (A-Z) and the numbers (-2} ars allowed.

I¥ the name contains spaces, they will be deleted.

The restriction of using only alphabetical letters (A-Z), and
numbers (¥-9) iz adviced to avoid to fall in the restrictions
imposad by the MS-DOS operative system when assigning names to the
programs. In that case, can happen recording troubles and a second
reading of the same program.
The characters absolutsely NOT VALID to assign a program’s name,
are 1

. dot (point) " e

I 1 sqguare brackets . comma

i interrogative mark + sign plus

N/ transversal  bars * asterisk

= equals : colon

H semicolon < r minor maggiorsa

grapnical characters and space
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Few names are reserved to and forbidden by the ME-DOS
AUX,CLOCKS ,LFTL,LPTZ,LPTE,COM,COML ,C0M2, COME, C0M4 , CON,
NUL FRN,CTTY.

Three RUNNING MODES are available :
- Insert
- Revise
- Command

Mode INSERT allows insertion of text lines on a new or already
existing program.

Mode REVISE allows modifications of existing text lines.

Mode COMMAND is the mode with which every other command {( Merge,
Deleste, Line, etc.) runs.

With inserted text lines it is always kept a 'current lines",
indicated with the line cursor “">*" positioned within the line
itsslf.
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SPECIAL KEYS HANDLED IN EDIT MODE

ey FEUF {(on numerical keyboard)

displays the previous text page

kay FEDN (o numerical keyboard)

digplays the next text page

5

iays PGEUFP  and PBDN do not result gualified with line cursor
located on the line "Hegin®
Feys FGEUF and FPGDN are qua1x¥1md only in Command Mode.
Cursor keys (on numerical keyboard)
@ (arrow up) & (arrow down)
move the cursor up and down along the displaved text.
L e (arrow to the lafi) - {arrow to the right)
movae the cursor in the line.
(in Modes Insert and Revise).
key END (on numerical keyvboard)
Ends the modes Insert and Revise. In the other commands, allows
not to run the command. ’
keay HOME (on numerical keyboard)
shifts the cursor at the beginning of the displayed text .
key INS (on numerical keyboard)
When pressed, allows to write in the text, and the cursor becomes
square shaped. Fressing INS again thes mode iz disabled and the

cursor becomes normal again.
This key is gualifisd in modes Revise and Insert

*

I

|
s
A
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key DEL {on numerical keyboard)
Acts on the cursor position on the screen {(modes FRevise and
Insert). Any time the key is pressed the character onto which is
the cursor,it is deleted and the text at the right side of the
cursor shifts toward the left of one position.

kay £sC
Deletes every character on the line, starting from the cursor
position to the end of the line (modes Insert and Revise).

keay HE (TABULATOR?
Allows to shift the cursor to the next tabulation mark.
{(modes Insert or Revise!)

+function

Makes

furnction

Makes

ey Roll UF { soft key 7

visible the line next to the displaved teut.

kay Roll DW ( soft key 8 )

visible the line previcus to the displayed text.




MODE "WAIT COMMAND®
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In this mode the Editor is gualified to receive a command.

Every command is given by pressing one of the soft keys
sSCreen.

on the last line of the

displavyed

To change the commands page prass soft key ETC (Fig).
I there are no text lines some commands are not accepted.

The keys allowed in mode

CUrSor
cursar
FG UF
FG DN

In stage of selection of
ESC

DEL
END

When many commands are
on the line of soft keys

Fl: from
F2: thru
F3: all
F3: to

it}

Flease se

"wait command” ars :

up HOME

down ROLL UF
ROLL DW
ctrl + T

a command line the keys available are @

{(disables the command?

selected, a new programming 1s proposed

F7Fs: :LF
Fg: /7
FS: into

specific commands clarifications.
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vy o P
with a

t
i
o

This 1s an example of an edit page displav, progream

running

Begin COMMENT TO NRNN
1 G119 Xi@¢g Yidg 713

2 5l1d X200 Y39
3 G2 X3gg Y4@Q 1200 J400
4 GG X704
End
— Name : NNNN  Dim @ 1800 » S@@ « 2¢ [mm] — N. lines: 4 -

Wait command

i 2 3 4 -5 7 2 2 1@
r
{nsert éévise g&m gelete ﬁerge éfaph gﬁllUp £§11Dw Line {étc.{
1 L { ] { L L | 1
The words "Begin" and "End" (automatically sntered) delimit the
program text.
Next to the word "Begin'" is reporited the comment related to the

program.
The numbering on the lines runs automatically.

On the lower part of the screen are displayed :
-~ program’s names

- paneal

indication of the

.- dimensions (1
measures

- pMumber of text lines .

ht =«

it adopted

2N

height «

{ [mml

thickness ) Wi
o [inchil

.

th

The function keys reported above correspond to the first of the
two  commands lines available. Pressing the function key ETC (F1g)
the second command line is displaved :
} 52 3 F4 5 ré’ 7 8 r7 iy
- Eill [Renams } {Lzst Store|End New stc.
{ ! {

- tf:}—"‘
ot
-

£
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COMMANDS PROGRAMMED ON FUNCTION KEYS

INGERT

the

text

The command INSERT
starting from the position nex

1

-

ines,
Yourrent lins®

{line indicated by the

.
T
1

allows to insert one or mors

to
ine

CUrsor

BE e it }
Fe *

The keys to operate with in mode
- left cursor
right cursor

- PG UP
- PG DN
Syntax : press the correspondent
The command REVISE
REVISE more text line(s}

When this command
oghifts on the
Yourrent line®

i

Ernter

{(TAR)

function ksy .
allows to modify one or
already entersd.

is selected, the cursor

first character of the

The keys to operate with in mode Revise are :

- Cursor up ~ home - INS

- left cursor - PG UF - DEL

- right cursar — FG DN - ESC

~ cursor  down - END - <-— (back spaces}

- ——x1 (TAR
Syntax : press the correspondent function kay.
Deletion of text lines.

DELETE
Syrntax
DELETE delete the current line
DELETE &1l delete all lines
DELETE thru n delete starting from current line to

limne n {included).
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r The command MERBE allows to merge an entire program
§ MERGE % oropart oot it with the program on sditing.

e
SByntan 2

MERGE (progr.nams) merge the whole spescitied program.

MERBE from (ni)! A{progr.nams)
merge from line ni of the specifisd

priggran .

MERBE From (nid thru (nf). (progr. nams)
: merge rom line ni to lins nf of the

specitied program .

The commant MERGE idis disabled when handling panel s dimensions and
comment to the program. Besides,it acts only when the same measurs

unit is involved.

The command LINE allows to posittion on

H LLINE g the desidered line.

Syntax : LINE first bext line
LINE n apecifisd text line
LINE 999 last text line

Sends the edited text or part of it,

I, LIST to the printer  (:LF)

Syntax 1

LIST to P to the printer

LIBT ni/nf to 3LP the same starting from ni to nf

The print talbes place on pages of 55 lines, with indication of 2
—~ Program’s name and description.

~ Curresnt date
= Text lines, with indication of the line number
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DIM

dimensions

Syntax

Then,
-~ Measure
- Panel’'s
- Fanel ‘s
- Panel’'s
- Comment

If
If

machine configuration parameter

required.
dimensions parameters accept only positive

The

the

arsg

Allows introduction and/or mod
- measurs unit related to the
-~ panel’s dimensions

- comment to the program

required @

unit

lenght

height

thickness

to the program (max.

a parameter does not have to change,
measure unit corresponds to

& characters .

Th arse displayved next to the name
the measure unit) ,the comment is displayed on

Fress the correspondent function key

3¢ characters)

the one
: it 1s enough to press

B

+
-

ication of
ogram

*
=

{(with indication

the +first text line.

~ e

Jjust press < .
entered as

valuas,

general

12

an
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Displays the panesl’s
GRAFPH. graphical representation.

Syntax : Fress the correspondent function key

Here, 1t 1is proposed an example of grafic representation of a
Drogram .

et TEST Dimensions 1903 w S3E@ » 20 Linml
Zoom : (¢ , 1ads)—( @ , SO
Tool ] U=8creen options or <-—’ to exit

1 rectangle represent a pansl.
ra o —X horizontal axis

=Y wvertical axis
The axes 'starting point is indicated by the graphic symbol ".I"
in the case represented the starting peoint is on the upper edgs,
on  the left (system of reference XY @ @). In case of system of
reference XY 1 @ the starting point would be in the lower edge on
the leatt.
On the firs line are displavyed :

The centra
The axes

]

- Frogram’s name ( FROVA D
- dimensions, in shape of (lenght ® height » thickness), and unit
of reference (Imml o [inchl).

Every operation performed on the panesl is represented projected on

the plane XY.

With a colour screen the various operations are appreciated at

their bsst

-~ Yertical borings {(circled dot! are displaved in highly bright
white colour.

- Horizontal borings {(lines drawn perpendicular t
panel) are displayed in higly bright light blue colour.

- Millings {(linear and circular) on plans XY are represented in
Figly bright red colour.

- Millings (linsar and circular)
displayed in white.

- Blade grooves are represented in highly bright vellow.

o ong side of the

on a different plane are

A2
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Next to the word "Tool" is displayed the tool number referred to
the procegsings set in evidence. (See further : option Tool).
Next to the word “"Zoom” is displayed the window digsplaved (Ses
further ¢ coption Zoom).
In the lower part of the screen is reported :
" O=%creen options or <--' to guit ¢
Fress s
- Z-=—' To go back to the Video Editor menu
- 0O To run ong or more graphic optioni{s)
in the second case, are displayed all the Graphic options
availables :
l.option "tool selection®” : It is possible to set in evidencs the
vertical borings performed by a certain tocol . Enter one of the
following choices :
— Tool number and <-—7 1
In correspondance of every boring performed by the indicated
tool, is displaved a cross (High density red colouww with a
whlte dot in the center) .
- @ L To guit the graphic mode.
- {spaces ) L-—' o~
@ To reset an eventual selection of a tool made
sarlier.
— To leave as it is the previuos selection.
Z.option “Zoom"“ : Displays a part of the panel enlarged till the
maximum allowed by the graphic mode. Enteer :
- G - : To guit the graphic mods.
- (space) <--7 : To access again  the "graphic mode” on  the
entire panesl
- {Xinitial) (Xfinall (Yinmitial) (Ytinal) <——7 ,to detine the
window to be displayed :
Xinitial is the lst position X of window definition
Xfinal is the Znd position X of window definition
Yinitial is the 1st position Y of window definition
Yfinal iz the 2nd position Y of window definition
atween a entered term and the other leave a space.
Example of pattern r 12w Sed ¢ 38l J-—7
Each patt&rﬁ is enterable in max. 12 characters, cluded the
sventual sign Y=Y in nagative values {while in case of
mas*;z«n valus the sign "+" can be omittsd): and the "." (dot)
for the decimals.
Concerning each axis, one of the positions can be negative but
not both ; besides,the two positions shuold not be coincident.

The window can also end out of the pansl.,

s,

.
< 4
.

£

ks
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The measure unit employed to define the values d
the window 1s the same as the one employed to

valuss of the program

A “-— 3 in that case the
programmaed dimensions of
defined this way can be
programmed  out  of the

(apace) <-—
(dX) (d¥)<d——"

Z

LY

Lmml o [inchly.

isplayed in
define the

zoom keeps on the whole panel (on ths
lenght and height) § The minimum zoom
enlarged on the max. X and
panel (on negative guot
positive quotes beyond the programmed dimensions).
L= Top keep qualified the previous selsction.

Enter :

d¥X is the pitch in direction X
d¥Y is the pitch in direction Y

Leave a space betwesen & pattern and the next.

Evample of pattern : 1949

SB

'
-

I

Each pattern can be entered on max. 12 characters,i
Yo" (dot) ot the decimals. :
The grid pitches should be entered as positive or void values.
Value @ means to be disabled to smploy grid ba
relative direction. Example

only vertical bars, spaced
The measure unit employed
as the ones employed to run
L=’ to kesp gualified the

option "step" : Composes
asplay in  subseguent stmp:,
to preceed to the next ste

d

b

|

ol I V11 I 43 B g %
*-J
W/
il

fﬁ e

is

T~

Is

~

|
l

LS

!
!

an A% xx  mw

s

3

-

line corresponding to th

program line.

Bn the lowsr part of the
e

the

"
=

13d @ <——' displays a

out of esach other of 184
to set the grid values i
the program {(Lmml or Cin
previous selection.

programmed processing
with inguiry of opsra

Enter :

to guit the gr%pﬁls mode

to exclude the option "step™
to gqualify the option "step®
to keep gualitied the previous selection
uﬂn;rg a program graphic with the option “step®
the upper corner on the left of the screen is
ép running @ on the line number corresponding to the sdited

tep displayed and

ki

To gqualify the nesxt step press <—-— .
{on numerical kevboard?.

To disable a step press

END

Y quotes
a2g  and  on

Z.option "Brid" : Sets a grid onto the panel,with long pitch X and
variables and independent.
to guit the graphic mode

to avoid displaying the grid .

To enter the pitch % and vy of the gr

id 3

ncluded the

rs  in  the

grid with
s the same
chesl).

= graphic
tor assent

qualified
updated the

gen are reported : the program
5 the previous

4-27

&
*
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2n option for Frint-Screen : Allows to present the program

%.S8cre
on a less detailed graphic so that the print can taks place with
common use printer. Once the new display is ready press key
"Frint Screen to print 1t.
The command KILL allows to delete a pragram already
KILL recorded. Z? the program is under a directory, it
displays :
Frogram under directory, press Y to delete it.
Syntax : EILL program name
Records the text edited on disk.
STORE
Syntax :
STORE writes the text into the program which nams

has already been specified. (Note 1).
STORE into (noms) wr-ites the tewxt into the program called ....
(name) . (Note 2).

Note 1 :
In case of a new program, with name not yet assigned, it is asked:
" Frogram name ¥ Y. I+, instead of giving the name, the key END is

pressed the edited t_“t is not stored on disk.

Note 2 :
I+ the program exist in a directory, it asks s
"Frogram already in directory, delete old program 7 (Y/My©.

Answer Y to store the new program and delete the old.
Answer N to return to command STORE

Note 3 :
The command STORE does not result gualified on a empty program

{(number of lines = @).

The procedure of STORE implies a double recording for every edited
sTalulntal-iiN

A& Ffirst recording cmsrmwnond to the text as entered and listed in
edit, definable as “source taext’.
The second rescording is an slaboration of the source text, and 1t

2 as “"text to run: this program is organized in &
tructure that makes the data easier accessesd by the
hing Handling', upon regusst of running the program.

is  definabl
schedular =
program Mact
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The eslaboration procedure of this text can la a few seconds and
could end with a Fault signal. (Fleass refer to the detailed
description of the milling and boring commands and to appendix A
for the detinition of all possible errors).

In case of error, No recording is performed, nor of the source
text nor of the text to run. Therefors, 1if the program was already
recorded, it will be stored on disk the previous version.

I¥ the elaboration ends without errors signals, both versions are
stored on disk with display of the number of lines on the "text to
run' (words "N. lines sxec. ") .

The command DIR displays the programs
DIRECTORY directory.

Syntax : DIR

The directory is displayed in subseguent pages, till the end of
the list of programs in the memory. Every page displays a max. of
14 programs, with : name ; comment : date of entering .
The programs directory is listed in alphabstical order.

Allows to change name to a program on disk.

RENAME

RENAME old name to new name

U3
<
3
r
z

Opens the Editor mode on a new program or on one

NEW already stored.
It is displayed the confirming guestion :
"Are yvou suwee T O(Y/NY Y 3 by answering

- Y (yes} the program text onto screen disappears
and it is asked the nams of the program to load
(or to create, 1f new).

- N {(no) the command NEW is ignored.

Syntax : NEW
The command END allows to guit the edit.
END I+ the program text is to be saved, operate
with "Stores". To the guesstion :
Thre you sure (Y/RNYY ) answer as regquired.
Syntax = END
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This seguence {(press key CTRL together with key Ti, if performed
when the first string of sofkeys is displaved (1 insert 2 modity

see--) 0Opens a window describing what type of bits is mounted on
sach mandrel, their diameter or radius for mills and the work

field in X and in Y of esach tool.
This opsrativity is gualified only if a loaded program exists.

The key (arrow down) displays the page following.

The key (arrow up} displays the page preceding.

The key END closes the descriptive window and allows to return to
the Edit.

Example of window :

Trn HELF
Max YMAX
79 D G 32.E 3T G TE1.% mm
Tig A 317348 845. ¢ mm
Tii A @ 1lg. 1738 g7 .8 mm
TLZ2 A I1TI.G T8L.E mm
TL3 A JI1ITI. G ™B8l.d mm
Ti4 A Z17T3.E TE1.d mm
TS A 21738 T81.% mm
Ti&6 J AN 7 IR 4 @238 1#37.3 mm

In each window are displayed the descriptions of 8 tools.
On each line is reported :

Identification number ToEM. Tié

J

.
b
5
»

Sort of tool

Farticular parameters on the specified sort :
- if sort J @ value of mill radius
- if gart D @ {(n. of bits) x (fitting pitchiy
- i+ different sort than J, D, L, M : value assigned in
parameter as mill radius (ftool diamstse)
¥

— if sort L oor M 2 no display is performed.

Worl Fields in ¥ and in Y 1 These values ars obtained by
subtracting the correspondent valus of the corrector (in X or
¥y from the awvis’ positive limit.

£11 these valuss are assumed from the machine paramsters.

ME., The informations concerning valuss are proposesd in the measure
unit specified in program’s edit.
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H ERROR SIGNALS WHEN HANDLING THE EDIT |

ARCHIVE NOT READY — PRESS ANY KEY !

It is displayed in case the programs directory results not
configurated 5 The signal is proposed when accessing the Edit mods
and at every inquire of access any command related with programs
handling.

PRINTER NOT "ON LINE™
After command YLIST to LFPY means that the printer does not

result in mode “on line”.

PAPER TO PRINTER HAS ENDED
After command "LIST to LFY : signals that the paper has ended.

NAME TOO LONG

PROGRAM NAME NOT VALID

Indicate a wrong assignment of the program name :

- MName longer than 8 characters (first message)

- First character of the name is not alphabetical. (A-Z1).
{(Smcond message)

PROGRAM NOT FOUND
After command "MERGE" i+ the program specified is not on disk.

DIFFERENT MEASURE UNIT

After command “MERGE", when the program specified relies on a
different measur=s unit than the one specifisd for the program in
Edit.

DISK IS FULL
On the disk there is no room for new programs.

MEMORY IS FULL
This sort of error can take place upon commands INSERT and REVISE,

and the message points out the impossibility of running or
performing the seslected command, being impossible the inssrtion of
more lines 1in the source text {(max. number of lines = 3¢d) .

Uporn command INSERT

1. The messagse appears when the o
text is already on 30¢ lines. Th
oerformed.

ommand is given i+ the sourcs
greforse, thes command cannot be

424
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2. The message appears atter the insertion of the 38¢8th program
line. In this case will be digplayed :
THMEMORY IS F

8 FULL press <-—7 END .

To guit  the command Inssrt, therefors,press first {-—7 (anter)

and then END (on numerical kevboard). If the command is  run

again, or other keys than the mentioned ones are presssd, a besep
will point out the fault.

place when Tthe sub-program

Upon command MERBE @ The fault tabkes o
¥ the program i EDIT excesd the

lines summed up with the lines of
number of 3@4.

@
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H FTP4g@’8 MILLING AND BORING COMMANDS H

The program sowce text contains instructions {(alphanumerical
strings max. 71 characters long), which order determines the
gperative ssguence running the program .

Every instruction is "made"” of a number of Ffunctions, that define
completely the kind of operation regulired.

The kind of execution is defined by the function Ggg @ depending
from the value defined in it, the other functions can taks
different meanings.

It is not, in general, assigned any obliged order to the functiaons
specified on a instruction line.

A text line can besides be entirely defined on a comment this
happens when the charactesr "3 (semicolon) or """ (apostrophe) is
typed at the beginning of the line.

DESCRIPTION OF THE FUNCTIONS H

- PREFPARATORY FUNCTIONS Gnn

Frogrammable valus :
5 followed by 2 numbers (see next board)

With reference to the picturs following, the admitted preparatory
boring functions are @

I ¢ HEg (hor.backside)
{ |
v N +htbr G20 (Fitting)
Y Bos | e} BET
(hor . head? + (hor.tail?

+ B3P (vert.)

™
H

B¢ (hor.foreside;
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In the following board are listed all the preparatory functions.

Bgg Description

] . VYertical boring
. End point fitting
. Linear interpolation with tool raise at
and point.
. Blade displacement with tool raise at end point.

Gl .Clockwise circular interpolation with mill raise
at end point (%) .

C@3 .Same as GB@Z, with c.clockwiss rotation (%)

a4 Call function {(optionals’

G585 Call sub-program

Cdb Horizontal boring on the laft side of the panel

HET The same, on the right side

Ga8 The same, on the backside

Ea9 The same, on the foreside.

Gla Ruick positioning with mill lowering

Linsar interpolation (if run with mill
gualified)

Git Origins programming (optiaonal)l

.Clockwise circular interpolation without mill
raise at end point. (¥} 3

G1

I

513 . The same as G612, on c.clockwise rotation (#);

G514 .Frogram concerning clockwise performing of an oval
without mill raise at end point (%)

E15 .Same as 614, on c. clockwise rotation (%)

Gié .Puick displacemant with blade lowering in X

G117 LGuick displacement with blade lowering in vy

G2o LGuick displacement to fitting with lowering
of drilling tools .

B3 unction Y Test panel’s thickness®

G978 Programmed stop addressed to the work fied
(MM, T,R,8,5) .

599 Frogrammed stop.

-3
1
4
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(%} On the preparatory functions of circular interpolation or
execution on a oval, added parameters can be specifisd as
further differentiation of the kind of = on required.

The maodes of this further specification are defined, in
general ferms, in  the character "/" followsd by a single
numbar between 1 and 5.
Ervample: BO3/2 Y.

G127/ %...

- AXES’ CO-ORDINATES ( X, Y, Z )

The co-ordinates are programmed through a letter specifying the
axis’ name, followed by the sign (if -} and by the value to reach
refarred to the panel zero.

The letters to address are @ X Y Z

Frogrammable values :

from T @.@GG1 to F 9999.999% mm.

The sign + before the value should be omitted.

With Cinches] as measure unit @
from * #,.000801 to £ 999.99992 inches.

NOTE : If axis 7 does not result gualified, the patterns related
to this axis are not significant {(values functions on I
and K 3 spesed on VI .

NOTE : Frogramming of the work position takes place assuming as
reference system the pansel @

%]

{ machine zero
iz X

j — panel’s sdge : programming values xu=@ y=@
a

( with system XY of type @)
# v
i > X —
= S lenght = LFE ——————m——mm——— N S
Y v H
¥ height = HFE
panel i
th
!
v
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It is reccomanded a reasonable use of decimals when programming
aluss functions (X, Y, Z, I,J,K in order to reduce to a minimum
he srror  signals due to non valid positions (see cases of
ircular intesrpolations programming?. In particular, avolid the use
of decimals not significant as they ares mors precisse  than  the
machineg resolutions. For instance @
— if axis X has rescolution R = @¢.95 mm

avoid patterns such as:
180T, B6T5
S@d. BR24
133, 387
SPg

153

program instead

22 2

- CO~0ORDINATES OF THE CIRCUMFERENCE CENTER (I , J 4 K )

In circular interpolations, the co-ordinates of the circumferencs
centre are expressed by the letters :

on the co-ordinate in
aon the co-ordinate in
on the co-ordinate in

Cot b

oy
e
-

y Y, Z co—ordinates functions.

>

Frogrammable values :same as axis’

~ CIRCUMFERENCE RADIUS ( I )

To define a circular interpolation through the radius, is employed
the function I with sign % (the sign + should be omitted).

Programmable value : same as axis’ X, Y, I coordinates functions.

- CIRCUMFERENCE POINT OF INTERMEDIATE PASSAGE (I , J )

When defining a circular interpolation passing through three
paints, assign the intermediate peoint on the functions :

I on the co-ordinate in X
J on the co-ordinate in Y

Programmable valus @ same as axes’ X, Y, I co-ordinates functions.
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- FUNLCTION OF PLANE SELECTION WHEN MILLING (P} =

Defines the plane, or area, in milling operations @

FXY plane XY (when milling in linear or circu

ok ok

ar interpolations)

FXZ plans XI (when milling in linear or circular interpolations)
FYZ plane YI {(when milling in linmsar or circular interpolations)
PXYZ arsa XYZ (when milling in helicoidal or linear

interpolations)

Milling on different planes than XY is possible only for those

machines that allows control of axis Z in interpolation.

- FUNCTIONS OF TOOL SELECTION (T =

Define the tool(s) required for the preparatory function

specitied.

They are programmed with the letter T followed by Z numbers.

In wvertical and horizontal drilling functions 1is admitted

contemporary lowering of up to 9 tools.

With selection of contemporary lowsring of more than a tool :

—~ Air values of vertical borings are reckoned on the basis of
lower tool. )

- Air wvalues of horizontal borings are reckoned on the basis
the correctors of the first specifisd tool.

~ The work positions (on the panel upper plane or on one of
side facs=s) are related to the first specified tool.

- USER’S FUNCTIONS ( F ) :

They define user’s functions suploitable in  the program.

are programmaed with the letter F followed by thres numbers among

138 and 135¢.
Function F should appear alone on the program line.




F

o
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- VELOCITY

( VX VY VZ ) »:

It is programmed with VX, VY and VI followsed by the value desirsd.
Frogrammable values :

from @g.1 to 99 mt/min.

from d.31 to F9.99 inches/ssc.

The valuss programmed should comply with the max.

vaelocity entered

in Farameters for that kind of processing.

Here are listed all possible uses of velocity funchtions

GCad : Vertical boring
VZ defines the tool’'s descent velocity $rom the alr value
to the working values .
G2@ : Boring on fitting
VZ defines the tool’s descent velooity from the air valus
to the working value assumed from every fitting’'s
reference point.
Gia : Guick positioning with mill lowering
VX tangential velocity in interpolation
vz defines the mill’s descent velocity from the air value
to the work value.

Glg Guad 1 Lingar interpolation

GEZ GE3 612 G132 : Circular interpolation

Gi4 G135 :  PFrogramming of ovals

VX Tangential wvelocity in interpolation.

G4 BET B G589 : Horizontal boring

VX Velocity of entry into the panel

Gis LY : Grooving with blade

VX Blade’'s ¥ and Y displacement velocity

VZ defines the tool descent velocity from the air valus

to the working values.

o
.
et
!
o
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NOTE
For- every wvelocity omitted it is assumed the wvalus entered in
Faramaeters for the kind of processsing involved.

Function VY has a specific use when programming simplified
connections (see chapter ¢ Simplified arcs programming).
Infact, it defines the interpolation velocity on  the connecting
arc. I+ the VY programming is not present, on the connescting arc
ig applied the valid interpolation speed, programmad on fuction VX
ar assumed from FParameters.

Frograms on function VY not related to simplified connections are

filtered.

& proper use of the velocity functions VX, VY, VI is reccomended :
that means to program the functions Vi as above specified for
avery operation defined on function G.

Programs not responding to the criteria sxposed can produce
difficulties of comprehension, in program interpretation and when
employing the drilling section.

For instance, programming the function VI on a G milling function
(312, G1ZE, ...} does not affect the speed variations related to
axis Z.

Similarly, are not significant speed programs of the §Gdd of
closing +fitting (B@® that follows a function BIE), or of a lade
processing (GEY that follows a function G1é6 or G171 .




programs creation and running

- MANDREL’S ROTATION VELOCITY (VM ) ¢

It is programmed with UM $oll
Frogrammable value 1 from @ &

The values programmed should be in compliance with the velocities
anterad in Parameters for the kind of processing reguired, in its

owed by the values desired.
o Laud.

minimum and maximum values.

Here ars

listed all possible uses of the velocity functions :

Gad : Vertical boring
29 : Borings on fitting

VM defines the mandrel’s rotation velocity upon descent of
wis Z from the air value to the working value.

Gid : Quick positioning with mill lowering

VM defines the mandrel’s rotation velocity upon descent of
axis Z from the air value to the working value.
The mandrel speed kesps the same till the end of the
milling cycle.

Gos GEIT GEE GUY 1 Horizontal boring

YM  defines the mandrel’s rotation velocity upon descent of
wis Z to the working value. The mandrel speed is kept
till the end of the boring cycle.

Giés G177 :  BGrooving with blade

UM defines the mandrel’s rotation velocity upon descent of

i
axis Z to the working value. The mandtrel speed is kept
11 the end of the grooving.
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For all omitted velocitiess is assumed the (maximum) value entered
in Farameters for the kind of processing involved.

It is reccomended a proper use of the velocity function VM s
program the function as above specified, for each mode defined on
function BG. For instance, function VM programmed on a milling
function 6 (GizZ, G132, ...) does not produce any sffect, on the
variation of the mandresl rotation spesd.

Similarly, to program velocities on the 6O@ of =nd Ffitting (God
following a function G2 ), or of a bBlade processing, (G
following a function Glé or GBI7T) does not result signiticant.

- FUNCTION "MILL RADIUS" ( R )

Indicates the correction value to apply to a milling cycle.

Programmable value : same as functions of axes’ co-ordinates.

- FUNCTION "“( A "

This function is employed to define diffent parameters.
Frogrammable valuess @ from ® @€.08¢81 to & F999.9999

1)y FUNCTION : RADIUS OF THE AUTOMATIC CONNECTION
Iindicates the radius wvalues when an automatic connection is

required.

2). RADIUS UFPON DEFINITION OF A OVAL
Indicates the smaller radius,in the geomstric determination of
an arc of oval.

3). SELECTION IN ARCS AUTOMATIC PROGRAMMING

When programming an arc on tangent straight line, the valus @
on function A indicates the selection of this kind of
program.  fherefors, in thess cases, to function A& is not
related any dimensional paramster.
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~ FUNCTION "ORIBIN® ( O )

i
LS

Function O is usable in two different way

1), Belects the reference origin for axes with co-ordinates XY.
Four origins are pre-—defined (with values ranging from @ to )

and =zach is reported to one of the four panel sdges.

Besides, b more Origins are avallable,with values ranging from

4 to 9, free to be programmad on the panel. In this case, on

function 0O can be specified an added parameter to further

define the selection of the programmed origins.

Example : 035 .

2} . Frograms the panel reference origins.
g
The origing programmables are identifisd with numbers ranging

from 4 till 9.
Syntax Oy Xowox Yeous with n as a value from 4 till 2.

~ FUNCTION "SUB-PROGRAM™ { 8

PDisplays the name of the program loaded as sub-progeam.

— FUNCTION "ROTATION® ( b

Indicatess the

& aventual rotation to wuse when running a sub-program.
Fatterns accepted are

D@ 27
Do DX
D15 DY .

For a complete description of programming functions ses  the
chapters following.
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q DESCRIPTION OF COMMANDS DISFLAYS H

R

VERTICAL BORING COMMAND

GBg : Vertical boring

[V Y]

£
7%

s value x of the hole, referred to the origin selected;
v valus y of the hole, referred to the origin selected;

P
#w
ps
iy
b
o
o
e
®
o
su

€ g

Mo
<

M~

Y YYYY
rzz.zzezz depht of the hols, auvtomatically corrected according
ta panel ‘s thickness.

T tt tools selected (1 .. 99 ). It is allowed the presence
of more codes T for borers with contemporansous
lowering, with a max. of 9 toocls.

VI vw.v valocity of entry in the panesl, for suited borers.

VM mmmm FRotational speed of thes tool working {(for suited
borers)

0 o Origin on the co-ordinated axes.

3 after a semicolon it is possible to insert a comment.

Example @ GEw X1@ge Y1ido 214 74 VIZLS scomment

In the vertical boring syntax,it iz obliged to specify the field
T.

NOTE

A symbology such as "X sooct.xxxx” is meant to give an  immediate
indication of ths max. usable size for the function to enter (here
on ¥, that means [4.41). It should bs remembered that the measure
unit referraed to in general is  [mml.

If the measurs unit is [inchesl, interpre functions of

ot
h
-t
i}
“+
o

2
valua and spesd according with the max. sizes related to this unit

( £5.31 on guotes, [2.2] on velocity J.

NOTE
Any referesnce to the program’s origin will be generally omitted,
in the commands defined further, in order to simplify their

comprehension. Where the origin is reported it is as
necessary fulfillment to the comprehension of the command itself.
However, 1t has to be remembered that the definition "absolute
valua" is not utilized in a totally propsr way as it always refters
to the last origin selected in the program.

NOTE

in any program line.

(a3
M
1)
e
or
i}
[
a
i}
!}I
%
P
[
1

The commsn
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COMMAND OF LOAD SUB-PROGRAM

G5 : Load sub-program

NFLE e N
Eal TN S .

Y OYYYYRYYYY

Ssoass

Dd

R rrer.rere

valug X of the +irst point programmed 10 the
sub-program ‘

value Y of the First point programmed in the
sub-program

name of the sub-program to be loaded.

After the sub-program’s name it is obliged fto type a
space. Any program can be loaded as sub-program, as
long as it results defined on the same measure unit
(Lmm] or [{inchesl) used fogr the program running.

Sub-program’s rotation code @

g - no rotation

F@ ~ 9@ degrees clockwises rotation.

18¢ — 184Y degrees clockwise rotation.
273 — 27@ degress clockwise rotation.

X - mirrors the sub-program along axis X
Y - mirrors the sub-program along axis Y

if this parameter is not specified, code @ (no
rotation? is assumed.

Foint out the tool working on the milling operations

wisting in the sub-program. IF¥ this parameter 1is
not specified, the sub-program is loaded with the
tools specifisd in its text.

specifies the mill radius correction value to enter
in  the interpolations existing in the sub-program
to load.

Origin’s code. It spscifies the panesl sdge to which
are referred the valusgs X and Y aof the First point
of the sub-program (ses paragraph : Origins)

GBS Xleg Yigg SPIFFO D9E 02 R18 s comment
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HORIZONTAL BORING COMMANDS

684 Horizontal boring on the left side of the pannel

o
i

A OMHKH . HHy

Y o¥YYYY-YYY

Z zzzz.zzz
tt

YL vvav

VM mmmm

Example :

e
£

hole’s depth.

hole’s absolute valus vy.

value of tool entry in  the pa
carrected according with panel’s G
Tools selected (1 .. 99 ). It 15 a
of more T codes for borers wi
descent.

Velocity of entry in the panel.
Rotation velocity of the tool
horaers.

=3 {avutomatically
ickness)

lowed the presence
th contemporanecsus

sul ted

working, for

Gus X1@ Y29@ Z13 Té& VX3S scomment

G@7 Horizontal boring on the left side of the panel

VE wvav
YM mmmm

Hole’s depth

Hole’'s absolute value vy

Value of tool sntry in  the panel (automatically
corrected according with pansl’s thicknass).

Tools selected (1 .. 992 ).It is allowsd the presence
of more T codes for borers with contemporaneous
descent.

velocity of entry in the panel.
Rotation velocity of the tool
borers).

wor-king (for suited

GET X1g YZ2uE 219 T7 VX3.5 ;s comment

G588 Horizontal boring on the backside of the panel

oM . MK
WHHM LMK

Y YYYYYYY

L mrzz 2T
ZZZT LT

_,..
-
e

VA WY e Y
HE

<
&

m
1y
3
o
e
0

Hole’s absolute value x
Hole’'s depth .
Valua of tool entry in  the panel (automatically
corrected according to panel’s thickness).

Tools selected (1 .. 99 ). It is allowed the pressnce

of more T codes for borers with contemporansous
dascent.

valocity of sntry in ths pansl.

rotation wvelocity of the tool working (for sulited

borsrs?

BEn X29@ Y1 Zi1@ T8 VX3.D

; camment

R~
o
!
o
Cal
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G¢9? Horizontal boring on the foreside of the panel

¥ ouxxx.xxue  hole’s absolute value 4.

Y ovyyv.yyyy hole’s depth.

Z zrzz.zzzz value of tocl entry in  the panel {avtomatically
corrected according to panel’s thickness) :

T tt Tools selected (1 ..99). It is allowed the presence
of more T codes for borers with contemporanscus

descent.
YA v v velocity of entry in the panel
VM mmmm rotation velocity of the tool working {(for suited

borers).

Example : GY9 XZ20¢ Yid 714 T9 VX3.5 scomment
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FANEL MILLING

G519

P~ 3
<
£
~

TR

Mo~

T

Mo
<

~4
+
t

VX vwvev

vz
Vi

YAER
mmmm

Gl Kigg

descent on panel (first milling instruction?
value w of descen
absolute valus vy of descent
depth of 11 entry (automati
with panal’s thickness)

Toaols selected (1 (.9%). 1t is
ornly one milling tool .
velocity of tangential
(mayx . velocity allowed :
velocity of entry in the panel

absolute

cally corrected according

allowsd the descent of
milling.

the one of Faramsters)

{(for sulited borsrs?.

Rotation velocity of thsg tool working {(for suited
borers)
mill diameter expressed in mm. if specified.Ilt defines

the contouring correction. (s==2 paragraph Mill radius)

nlane (areal) in interpolation.

VX1.5 omment

l"[

Yiga Z1@ Tig

Gig Mill linear displacement onto pansl without raise
iano XY oz X ouuuy . absolute valus « of end point milling.
Y oyyyy.yyyy absulute value vy of end point milling.
Example 2 G1@ KE2dg YIgd FXY scomment {(plane 2y
Flanae XZI X wunx.nudy absolute value w of end point milling.
Z zzzgz.zzzz absoclute value = of erd point milling.
Example : Gig XZwd 715 FXIZ ;comment (plans xzZ)
Flane YZ = Y oyyyy.vyyyy absolute value y of end point milling.
7 zzzz.zzzz absolute value z of end point milling.
Example : Gig Y29d 7115 FYZ roomment (plane vyz)
Flane XYZ @ X uuxw.uxux absolute value o of end point milling.
Yo owyyy.yyyy absolute values y of end point milling.
7 zzzz.zzzz absolute value ¢ of end point milling.
Example Gl@ 4249 YZad 15 FAYL s oommant {plans wyz)
4,1-13
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Ba2 Circul
G@3 Circul
G312 Circul
513 Circul
Flane XY =

Example :

Flame XZ 4

Example :

Flane YZ :

Example @

682 , GZ3 ,

The digit on

G e B

ar

ar

ar

ar

iridiliiid
jiji.-3ijij

g bt =l 2
\{:.
&
<
~

n
o

ps
-
P
o
e
o
s
o
s
o~

-

o
- pd
Ll &)

L g 0
o

POl ¢

o i

N ]
[

=

o

Gi3 X8¢

ooy

i MN <

G13

-
G612

specifications,

2 X203 Y2949

<

P

YYYY e YYYY

% ey oy
B K Mo L W A e al D

% absolute
absolute
abszsolute
absolute

Iidg J2

absolute
z absolute
i absolute
bk absolute

28>
£

w5
a

e
Pl

P

75 180 K15

absoluts
absolute
absolute

-

bkl absolute

value
valus
valus
value

gredrel

value
value
valus
valus

valus
valus
valus
valus

pys
e

~

o
P

<

Mo oX

18]

of
of
ot
of

jcomment

of
of

oF
ot

scomment

scomment

c.clockwise interpolation without

and
2nd
the
the

end
end
the
the

end
end
the
the

Helicoidal interpolation

interpolations)

function

absolute
absolute
absolute
absolute
absolutse

F should be

value x of
value vy
value ¥
valus vy of
valus z

B

: FXY

R T T A R N
s Lo AN AR A

on function

point
point
center
centar
point

GT,

final

point
point
centar
center

(plane

point
point
center
centar

{(planes

point
point
center
center

(plane

{with

clockwise interpolation with final mill raise
c.clockwise interpolation with final mill raise
clockwise interpolation without final mill raise

mill raiss

\»
ps
d
et

vz

the
given for circular
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588 linear displacement with mill raise

Flane XY 1 X zxds.oxxxx absolute value s of end point milling
Y o yyvyy.yyyy absolute valus v of snd point milling

Example G@ AgE Yigd : comment {(plane vyl

Flang XZ 1 ¥ swxusoooo absolute value % of end point milling
Z zzzz.zzzz absolute value z of end point milling

Example : Gag s comment (plane wz}

value v of end point milling
value =z of end point milling

Plane YZ

(33

Y vyvy.vyyy absolute
Z absolute

]

fotr A

hoalbdol
SEZ 2 ZEZ

Example = Cegd Yigg 214 scomment (plane yz)

Flane XYZI : X uxux.xxuuy absolute value x of end peoint milling

Y yyyy.yyyy absoluts valus y of end point milling

Z zzzz.zzzz absolute valus z of end point milling
Evample = GEE XBg Yidg 218 rcommant (plane xyz)
Gi4 Oval trajectory programming, with clockwise interpolation,

without mill Ffinal raise

G515 Oval trajectory programming,with c.clockwise interpolation,
without mill final raise

¥ owuuu.xxxx absolute value x of end point

Y yyyy.yyyy absolute value y of end point

I iiii.iiii semiaxis along x

J 3333.3333 semiaxis along v

A aaa.aaaa smaller radius.

Example s G114 X20¢ Y208 1S5S0 J1g0 RZG :comment

i

"

Frogrammings of ovals are accepted only aon plane XY.

b

s

~J
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NOTE

The mill’s lowering command G1¢ should always be interpreted as
Yyaertical milling”. That means @ the plane XY defines the milling
nlang, while the tool enters the panel always along axis .

NOTE

In the mill‘s displacement commands G12,BL §§®2,E®3,814,315,61@
E1 37

the functions T, R, VI, and VYM (respectively : Tool, value of mill
radius, wvelocity of tool entry in the panel, and mandrel’s
rotation wvelocity? are accepted only when the mill lowering
command {(beginning with Gld) is given .

All tangential speed commands can be varied at every milling lin
with the command VXvv.v, to run passages with dif¥
interpolation speed.

NOTE
The cammand to select the work plane can be specified and varied
at every milling line : Rcrardlnq with the processing reguired,the

operator should specify the interpolation plane.

1. Ble Xige Yigg Z1g
Z. Gl XZ9@ YIed PXY
I. BOw Y3@® IS FYZ

On lirme 1. the function 81 runs the mill descent onto the panel :
the values on axes X and Y define the panel’s processing origin.
The valus of 7 defines the depth of mill descent (entry) into the

pansl.

On line 2. the function G1¥ runs a linear displacement ocnto plane
xY.

On line 3. the function GOE@ runs a linear displacsment onto plane
Y7 with tool’s final raise.
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BLADE GROOVING COMMANDS

514 Blade grooving toward X (blade lowering)

K .Huxy  absolute values » of descent
LYyyy absolute value y of descent

7

P o~ W
4~
N
hs
U

zzz.zzzz depth of blade entry (avtomatically carrected

according to panel’s thickness)

T tt tool selected (1 .. P9 . It is allowed the descent of
only one blade tool.

VZI vv.v velocity of entry into the panesl (for sulted borers)

VX wvv.v valocity of shifting on axis ¢ {(max. allowed velocity
: the one entered in Paramesters) .

VM mmmm rotation velocity of the tool at work {(tor suited
borers)

G17 Blade grooving toward Y (blade lowering)

X OMHHE M absolute value ¥ of descent
Y oyyvyy.vyyy absolute value y of descent

I zzzz.zez depth of blade entry (automatically corrected
according to panel’s thickness) ’

T tt tools selected (I .. 99. It is allowed the descent
of only one blade tool.

VI vv.v valocity of entry into the panel (for suited borers)
VX vwa.v vaelocity of displacemsnt on axis v ( max. allowed
valocity @ the one entered in Parameters)

VM mmmm potation velocity of the tool at work (for suited

boresrs)

G2E  linear displacement with blade raise

A OMMMN O HHHH absolute value % of blade end peint for cammand Glé
or

Y YYYY.YYYY absolute value v of blade end point for command G177
Example : Glé X-1@ YZog VX198 VIZ Tlé s comment

Gug X1d1id

Example @ BL7 Algg Y-1¢ VILd VIZ Tlé ;comment

@@ Y4sD
The values ¥ are automatically updated, at the moment of running
mirrored programs, to kesp unchanged the direction of blades
displacemsnt.
Therefore, program for instance blade displacements in X alwavs
trom the left to the right (¢ ———=2 x+) and blade displacements
in v always from up to down (y ——=——> y+i.

e
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FITTING COMMANDS

G290 Multiple and double fitting along axis x

P IS S S TSI S absolute value x of start fitting

Y OYYYYL.YYYY absolute valus vy Q% start Fitting o

Z zzzz.zzozz Hole’'s depth {automatically corrected according to
pansl ‘s thickne Sn}

T £t Tools sslected (1 .. 92 3

VZI wv.v vaelocity of entry into the pansl (for suited borers)

VM mmmm rotation velocity of the tool at work (for suited

borers?.

G@d end fitting

X owus.xnxy  absolute value x of end point fitting
Y yyyy.vyyyy clearance between two rows of fitting (for borers
gsuited to handle & fourth axis)?
Evxample 1 1 (fitting on a single row of holes)
G2E X2¢ Yige Z1d T2 VI3
Ga@ X8ga

performs a row of holes with pitch 7% mm (same as assembled
head) with the first hole at X2¢ Y1igZ8 and the last at XB8@F (%).
Evample 2 : (only for borers handl

ing ths fourth axis 2
GRo X288 Y1i@9@ Z1¢ T29 VIZ
GCog Xgag YIJad

performs  two rows of holes with pitch 97 mm (same as assembled
head) with the first row at point X246 Y188 and the last hole at
point XB@EY, and the second row with the first hole at point XZ4
YZR# and the last hole at point XB4E YZE@ (%),

Example 3 : ( Fitting with independent mandrels)
GZ@ XZo vigs Zig Tii1 Ti2 T1i3 Ti4 TiS
G Xggas

performs a row of holes with pitch 7% mm (same as the distance
hetwoen two mandrels) gualifying the specified tools Tnn ... o
With the first hole at XZ2¢ and the last at XBOG (#) .
NOTE (%)
In any cass the descents are automatically reckoned. The first
hole of the fitting correspond sxactly to the first valus sntered;
the last hole, instead, can also not be at the end guote 1if the
fitting pitch doss not arrange 1t exactly @ in this case the last
hole approximates per default the end point.
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FROGRAMMED STOF COMMANDS

G598 Field stop programmed

performs  a significant Function according with the kind of
processing going on (N, T, ..} @1 that means a function per eavary
work field foreviewed.

A tipical use (hence the name given to the code G98) consists in
stopping the processing cyocle, and start it again later according
with the modalities earlier defined in the function selected .
(example : prass key Start for assent).

The functions run by "678" are described on Resident Functions
{(Chapter : SYSTEM'S AUXILIARY FROGRAMS)

FUM @41 / @47 ¢ run execution on area N long / short
FUN @42 / 948 @ run execution on area T long / short
FUN @43 / @49 : run execution on area M long /7 short
FUN @44 / 235@ :  run execution on area A long / short
FUN @45 / @351 ¢ run execution on area § long / short
FUN @46 7/ @32 @  run execution on arsa R long / short

692 Programmed Stop

Function similar to the previous ones, bub with stop independent
from ths kind of procsssing golng on.

The Funciion, handled on 599, is definsed on resident functions,
as FUN @44,
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INSERTION OF USER’S FUNCTIONS IN BORING PROGRAMS

2rt a Function Frnnn with number includsed among 133
13¢ to run customized procedures.

s functions are defined on resident functions
am FUN 13¢ to FUN 15¢). :
n orunning user’s functions, no  automatic positioning
nerformed on the machine’s axes.

Frinn I

INSERTION OF TEST FUNCTIONS CONCERNING PANEL'S THICKNESS

G693 Ffunction : test panel’s thickness

% 3 absolute value x of procedure gualification

Y yyyy.yyyy absclute value y of procedure gualification

T &t tool selected (1 .. %9 ) it is allowed the descent
of only one tool, of type H.

Ewamples : G932 X8Y Y1ieod ; comment

To +the program on function 693 correspond  the esxecution on
function FUN @93 (resident function, parametrical).

In cass of axis not qualified, the program on function G993 is
not run, as it is filtered in the program’s elaboration stage.
Flease refer to "FUN @939 and "Machine cycles® for a detailed
description of the procedure to acknowledge the panel’s real
thickness.

’
\
-r
i

NOTE

Commands G98, 599, 693 and the User’'s functions,cannot interrupt a
processing function defined on more program lines. In fact, these
commands are2 not accepted after functions G446, GIT, 608, GIT, Glé,
G117, or when running a milling cycle .

4.,1-272
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Gig
Gig
g1z

Gy

Gla
Gig
Gi2
Gig
Gig
Gig
Gi3
Gig
G513
@2

wample

Glg
5ig
Gig
Eid
E300

i
=
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GENERAL EXAMPLES OF PROGRAMS’ LAYOUTS E
Xigg vige Z12 T1 vertical boring @ 4 mm
Zgg Yige 115 72 vertical boring # 5 mm

1@ Yidg
Xi@g Y399
Xig Yige
A1@ Y3@0
X—~1@ YSd
Xigid

Zig
i@
Zi@
i@

5

VX2
VX2
VX2 Ts&
VX2
VX8

2 01
X1gd
X2@y
X3ga

Y a4pd

-

-

X1dg
X4
Kbl
A&B0
p g atr
X203
Xipa
pa gt
X&Sw
ABUd

4 =

Xigwy
Regd
Xbga
xedd
Yidd

X400

Yiagg 718 VX3

YZ2@@ I1Za¢ J20¢ VXL

VX3

Z1d
Zid
Zi@
Zid
1@
Z1d
Z1a
Zid
Z1i@
Zid

Yiga
Y138

180
Y358
Y254
Y35
Y450
Y450
Y208
Y S

I5@s J150

1290

J45E8
J2BE

1650
I8@d

Y288 L1198 FRY
Yi5d

Z1s PXL
Ya@g T14d

[
5

PEYZ

vigg Ti1

CHE CEE TEE WE EE M ey WK

L

CEA SEE R R R WH R EE SBE e

L T I TR

head
head
tail
tail

I horizontal
Z horizontal
1 horizontal
2 horizontal
blade lowering
blade displacement and ralse

mill lowaring
lingar displacement
circular displacement with
var-iation

lingar displacement
raise.

{(plane xnvy}
spead

and mill

mill lowering

linsar displacemsnt (plane x
circular displacemant
lingar displacement
lingar digplacement
lingar displacemsnt
circular displacement
lingar displacement
circular displacement
circular displacsment
raigse.

v

and mill

mill lowering
Tingar displacement
tinesr displacement

wy )

s )
FE Fe

(plane
{plane

linsar displacement laresa wuyzl
lingsar displacemsnt and wmill
ralise.

vertical boring
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SPREADINGS AND AUTOMATIC SELECTIONS

Automatic spreading of the values

To shorten the introduction time of boring programs there is  the
possibility of spreading automatically the boring values, the
velacities, the Bnn command and the Tnn Tool.
Example : Perform a serie of vertical holes with ftool Ti1  at
different values vy but at the same value » :

i Gy X1 Y3@ 218 VIZ2 Tt

2 YS@

3 Y129

4 Y1gé

S Y 4@

& X11@8 Y423

Valuss x  and z, function BOY and tool Ti are automatically

spread since the first line, and they keep gualified till line

& where the soles value X is variesd.

NOTE @ IF in the First program line ars not specified the
values of all qualified axes (X, Y, Z} on the missing
axes it is assumed value @ (zerol.

Automatic spreading of the milling plane

Command F of milling planse selection is spread avtomatically.
Lacking any specification on this command, per default is assumed
FRY : plans XVY.

Command F is significant only in milling operations @ any other

kind of opesration is run

independantly from what entered in this
command. ,
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Example :

1 Glg X189 YZog 1o smill lowsring

Z X4@¢ Y259 ilinear displ. {(plane XY defaulil)

3 GEB X&YW 115 FXI slinear displacement on plane XIZ
and mill raise

4 GEg X7 Y2eg T1 swvertical boring

S5 B1d@ X8@Q Y4Q® Z1¢ FPRAYZ :mill lowsring and selection of
area XYL

& Ggd Yigg IS5 ilinsar displacement (area XYZI) and

ill raise
T OBod X4¢@ YIig@g TiL PYZ svertical boring.Sslection of plans

YZ (not affected by the boring)
mill descent (plane 1 YI)
linear displacement on planse YZ
and mill raise.

8 Gig XS Y3dd IB
7 G@g Y35P IS5

wE e

Automatic spreading of Origins

Command 0, selecting the program’s origin, is spreadad
avtomatically.

Lacking any specification on this command, per default is assumed
0¢ 3 Origin @.

Automatic selection of the tool (special tools)

In vertical boring commands G249 it is obliged to specify the tool
to be selected.

In : milling commands, fitting, horizeontals, it is not  always

obliged to specify the tool, as the tool (2 mill, a blade in
in v, an horizontal tool in % or y, a fitting head) ies selected
avutomatically.

Example : perform a milling like :

Gig 4199 Yidgd Z18 ; Mill lowsring
G@d X200 ; Displacement and raise

the +tool is ssarched automatically in the head’s configuration
and it will be assigned as T the corresponding value.

1f thers are more tools with the same function, it will be
selected the last one found,that means the one assigned to the
mandrel with the highest value

c
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Automatic selection of velocities
Every command of velocity is optional @ if omitted, iz assumed as
velogoity the one entered in Parameters, for s2ach running mode.

Milling velocity

Blades wvelocit

Velocity of entry into horiz
Velocity of sxit from horizont
Yelocity of entry into vertical
Veloocity of aggregates lowsring
Velocity of aggregates raise.

£

The same criterion is applied when programming thse mandrel’s

rotation velocity, for gach running mode.

Automatic preservation of a selected velocity

I+ a velocity value is entered for a given command (ex. Gd& ...
V¥X1.5 horizontal entry velocity ;3 G&é& ... VMEZY mandrel’s rotation
velocity in horizontal boring operations), it will be kept as it
is for avary command of the same kind, ill differaent
spacification.

Example: G@E wwwnaws VXILES enter entry vel. 1.5 mt/’
GBE ww v i v it is pressrved
G1d ...
B#s o it is preserved
217 - . VX2 enter sntry vel., 2 mt/’f

Therefore, it i1s not always necessary ta enter a wvelocity per
zach function, as it exists in Farameitsrs a ralated wvalue
automatically assumed and that, in general, comply with the
neadings of the tool at work.

MOTE : No automatic spreading is performed on @
- functions I and J
- function A
~ added specifications on function § {(see programming of
ovals and simplified arc programming)

&
- Sfunctions 8 and D.

-3
o
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i USE OF DRILLING PROGRAMS “

T ——

Function "Vertical boring" : GO@g@

I+ runs vertical borings wiith possibility of selecting more
tools.

GIF X wxadon Y wyyy.yyyy Z zzzz.zzzz Tnl TnZ ...

whara: X MK value ® of boring
Y YYYY.YYYY valus v of boring
Z zzzz.zzzz boring depth
Tl Tn2 .. boring tools @ select up to 9 tools.

ssary to program the tool to be utilized in the
e : in thisg mode, infact, the tool automatic search
s’configurations doss not result gualified.

- It is n

- & fault is displayed (WRONG TOOL) when sslecting @ a J type tool
(milly, a L or M tool (blade), a F or @ o~ R o~ 8 (hor.heads), H
(measuring head) .

— When more boring tools have been sesle 5
y)  corresponds to the working position o

~ The boring +tools can have single bit (type A), multiple bits
along = (types B and C), and multiple bits along vy (types
E, F, G, I).

bt

-~ The values (¢, y) programmed correspond to the working position
of the head’s central point (or the central %fool on a head with
tools in odd number).

Lgﬂ
i
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Function "fitting” : G20

Function G2¢ allows to run a double Fitting along axis  », wWith
programming of the values : start () and end (). -
Depending +from the borer configuwation, there are three possible
progeramns s

BORERS WITH FIXED SINGLE FITTING HEAD

; Tnn I
RRRRR

MMMy Y VNN L wmrT . ETER
Al a - ]‘;’," Koo Koo K A W A dn Ea A
GG X s Muy

A MU L MR

i 7 B 4
b p

On the First line (function GZ@)

L1

- X 4 Y start point fitting
- Z boring depth

on the second line (function G@HE) =
- end point fitting.

- It is not necessary Lo program tocl Tn in the command line, as
it is searched avtomatically within the head’'s configurations.
I+ no type D tool is in the head’s configurations, an error will
be displayed.

B ety S

[
o

~ The first hole of the fitting correspond to the start polnt.

~ The last hole can also not be made in the end point 1f this 1is
not at (no¥ pitch) mm from the start point (with "n" as a whole
number 3 in thisz case the last hole will be at the closest
possible point short of that measurea.
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BORERS WITH FITTING BY INDEPENDENT MANDRELS
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In this kind of borers, in which the fitting head is mades out of
several single mandrels {(tools configured as type A tools),
it is possible to lower the bits with the pitch desired by
specifying in command B2¢ which bits are to be enabled.

tools to

It is always necessary to specify the sequence of
be selected,tools that have necessarily to be set along axis x.

4

Tools numbering should reflect a constant pitch (sese eramples).
No control is performed concerning the relative pitch constancy
between two tools called in seguence.

The Ffitting pitch is reckoned on the valug of the correctors
along x of the two tools at the outermost points, and on the
pnumber of specified tools.

What has besen sald concerning  the ing with fixed head is
worth also to reckon the boring ref ts to be performed and,
eventually, the end point approximation .

BRE X uxsx.xuxxy Y yyyy.yyyy Z zzzz.zzzz Tnl TnZ2 Tn3d .. TniN

A X [Py R SENE NS N
Gad MMM . HHNHR

ine (function GZ¢) :
start point fitting
boring depth

zZ
on the second line (function G =
X

end point fitting

(morr. » tool nN-thi—{(corr. ® tool ni-ths

number of specifisd tools - 1

8]
!
i,
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wample :let’s sup

m

whan programming

3

the pitch is 3
when programming @
the pitch ig &4

when programmin :

mmands

oose that

G248 Ann
G#E Xnn

GZ2E Xnn
GdE Xnn

G243 Xnn
GEF Ann

the pitch bstween

Y Znn T1

Y ZInn T1

Yrn Znn T1

o o ST SR e
O S T S S
+ o+ e+

B o I
S
+ o+ o+

pitch
pitch
pitch

be accep
‘*‘

nn T11 Ti12

e 1 Pt
ted, since

i

b bi
TIZ2 Ti3 714 7
T2 718 Ti7 7T
Ti4 Ti7
32 TiiL Ti2
&4 Ti1 T13
s Ti1 Ti4
Ti4 T15
it doss not

ch in the tools numbering.

ts 18 32 mom
{4

el

19

TiZ Ti4 ...
TS 717

TLY
respects a
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use of bhoring commands

BORERS WITH TWO PARALLEL FITTING HEADS

i Tnm

I Trm S S A e

+ o A ok

Syntax : (for 4 axes borers handling double fitting)
This kind of borers can handle 2 parallel fitting heads along
xis ¥ and makes possible to perform with a singls  lowsring
two parallel rows of holes, with different values vy. :

GEF X wuuxenuwuwy Y yyyY.yyyy £ zzzz.zszz
GEHS X HHHH 1o Y YYYY.YYYY
On the first line (function B24)

bl i
X, Y start point fitfting
Z boring depth
on the second line {(function UG :
4 2nd point fitting
Y position Y on second fitting head (mobile head)

DU

B e s 2 ot abe ot T SE S  SE E SE S e al S  aT S a G value ¥ in G20

n GEd

[N

e o T E S S N G value Y

Lo wvalue 2 of end fitting
value x of start it

1§ in Ffunction G998 value Y keeps unchangsd, the fitting 1is
performed with only one head.

The working tool can be specified :

~ with Ffived head (D type tool)

~ with independent mandrels.
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Automatic calculation of the reference points necessary to perform

the fitting :

- It iz AForeviewed the assembling on the head of a D type tool
{(fiwed head for Fitting! wiith a different numbers of mandrels
according with the operator’s need ; they can be composed this
way 1

[ 2y S mandrels
A =¢ ¢ mandrsls
L+ttt ] gx 9 mandrels

— The bits pitch can vary (a tipical value for standard processing
is 32 mml.
The numbers of fitting holes is «
initial valus final valu=
.....;.1
piitch
the holes are reckonsd short of the number.
- The number of ref.points is @ n.fitting holes
+ 1
n.mandrals head D
- Let’s supposs for instance a D head with I mandrels, and a
12 holes fitting @
[ ebdett ]
o S T S =
[ bbbt ] 1™ yat., point
L+++++] 2™ ref.point

[+t ] 3™ ret.point
[+++++1 47 raef.point
the

(drills twics
last

with 2 bits
haoles?

£n
|
O
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ERRORS DISPLAYED WHEN EDITING THE FITTING

Error Message and description
No.
42 TYPE OF MILLING NOT POSSIBLE

. On line G2¢ of tool lowering,without any tool
explicitly selected, if in the configuration does
not exist any tool of tvpe D

37 SEQUENCE OF G NOT VALID

. If on the line Ffollowing function GZE the function

G@dd of tool raise has not besn typed.
Sa FITTING NOT POSESIBLE

. I+ the number of holes required is less than the
number of mandrsls on D type tool.

. On Ffitting with indspendent mandrels when only
one tool has besn selected.

. With variation of value Y between the line of start
fitting and the next line GOY of end fitting , with
handling of axis W disabled.

44 WRONG TOOL

In fitting with independent mandrels when calling
tools not belonging to type A

In fitting with independent mandrels when the Tn
sequence does not have a constant pitch or the
fitting pitch = @ '

. On line G2¢ of tool lowering when only one tool has
bmen selected, and it does not belong to type D.

Li
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use of horizontal boring commands : G@s GUY B8 o9
Functions G@&, BEY, G@E8, G&%9% allows to perform horizontal
borings, that means on the panel edge :

f‘w“m“M} X
Yoo i Geg
f
| y
Y
G@s
a7
i 5@

- @4 pertorms horizontal boring on the left side of the panel
GET pertorms horizontal boring on the right side of the panel
G448 performs horizontal boring on the backside of the pansl
G performs horizontal boring on the foreside of the panel

- On B@s e GEY, the boring position i1s pointed out by Y and Z,

while
On Bdg = |
while Y is

GET
¥ is the work axis.
E¢ the boring
wWork anis.

position is

is no nesd of programming
tbomatically searched among the d
results of type B (&, R, &
UNFOREWIEVED KIND OF eXECUTION).

~
ri'ﬂ}

ible to specify more tools on
hould be of

TWRONG TOOL® will be displave

pointed o

d

n o=

il

t

e S A}
+

ool
e s
i

,,.
i 1
i 2

ﬁ*'
~
[

e same

the kind correspondent to the

ut by X and Z,
: it will
tions.

s displayed.

boring

line
specified 6

£n
|

3
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EXAMPLES OF BORING PROGRAMS

Example n.t {(picture 5.1}

C@d X1@w Yigs T1
XZd¢

X33¢

X4y

GZg X4dd YLy
Gy X9@d

GZEE X94@ Y439
@@ X4¢¢

G@#s6 X1d Yi@gw IS
18. Y200 Z13

1. Y302 7153

2. GB7T X12 Y303 IS
13. Yada

» "

*

R E AT 61 S WU o6 B S

0 m

Lines 1, 2y 3, 4 run single borings.

Lines 5§ and & define a fitting on fixed head (type D),
zame for lines 7 and 8.

The tool is the same for both Ffittings {(tocl
automatically), and the fitting pitch is 32 mm.

In this two fitting the value ¥ of start/end fitting is
in +the first cass the start value is x=4¢2%¢ mm, and the
is =98¢ mm ; the other way round in the second casea.
The holss made in sach fitting are 1lbé.

In the first casz the position of the first hol i
(valuz of start fitting) and the position of the last
=88 mm (end value approximated short of the measurel.
In the second case the position of the first hole is

11

and

the

selaected

aexchanged:
znd wvalus

H=2¢d

(value of start fitting) and the position of the last hole is

w=42 mm (end quote approximated short of the holes’ num

Lines @, 1@ and 11 run horizontal drillings on the left
the panel (6¥6) with only one tool (automatic selection?
three lines the working position z changes, while £
depth keeps the same (function X).

On lines 12 and 13 are typed two horizontal borings on

side of the panel (B¥7) with the same boring depth (X132

ber)

side

of

Un these

e boring

the right
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Picture 5.1

........

.......
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Example n.2 (picture 5.2
1. G@2 X189 Yio@ I35 Ti

2. Yisg T2

3. YZg@ T3

4, XZ2og Y3ISE Ti

5. X25d T4

L., XZ@E TS

The program runs vertical borings with selection of tools
defined as different sorits :

(single hole)’

(two holess along %)
(three holes along )
(thrae holes along y?
(two holes along yi.

tool Ti type
tool T2 type
tool T3 type
tool T4 type
tool TS type

mmOmbD

The first three program lines run tools with bits aleong % (besides
Ti), with the boring position % that keeps unvaried.

The last thres program lines run tools with bits along v (besides
Tiy, with the boring position y that keeps unchanged.

Bicture 5.7 shows how the tool correctors (in 3 and vyl are set  at
the center of sach tool.

H=11
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Picture 5.2
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H USE OF MILLING COMMANDS

Linear milling functions

—function G1¢ : Mill (J typs tool) lowsring on panel.
Linesar interpolation.

—function 688 : Linear milling with tool final raises.

SYNTAX of linear milling functions (with selection of plane XY) :

zz [Yvv.v]l [RErere.ererl oo

Gi@ X x .
lowering on position x,y,=

LREHH Y YYYYLYYYY L ZE
ist. line : mi

Bl X sus.xxxx Y ¥YYyY.Yyyy . mill displacement Lo pos. i,y

o oN ® om

BO® % wurd.xuxx Y vYyv.¥yyy .. end at position x,y and mill
raise
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commands

g

Circular millin

g functions

-function G122
~function G13 =
—function G&2 :
—function G883 H

SYNTAX of

Gi@ X ux Y

T T
R RAE AR A A

G112 X suuu.xuxn Y

Gawas

where {(on G1d@)
p QIS S S
Y ; 3
{ YYYYYYYY
7 zTzz.zZzzz

ZTZTZ.IZIZZZ

whers (on G127 @
X L MM
X osss LM

YYYY - YYYY
iiii.iiii
jijsz.-333i

SYNTAX of circular

Glg X xuMr.uwxxx Y
12 X mMuxouuux Z

Guwes

wheres (on G1#) @
KoMy o nnH
YOYYYYAYYYY
Z gzzz.zzzz

where (on B12) @
X OMHMH L HEKH
7 BRETRLEEEE
I iidi.iiii
Fookbkkk. kil

Clockwise circular
final raise.

C.clockwise circular interpolation
final raise.

same as G122, but with miill final =
same as 513, but with mill final r

YYYY-YYYY Z

YYYY.YYYY 1 i33d.4d4333

value ® of arc beginning
1t Y i it
milling depth
valus ® of arc end
113 s 134 it
7
co—ordinate » of the cente

it it

Y

aiss.

aiss.

circular milling functions (with selection of plane XY):

milling functions (with selection of plane XZ):

YYYY.YYYY Z zZZzz.Zze=
zzzz.zzzz I 1iii.iiii K khkkk.kkR

e
.

v
arc beginning depth

value

i

of arc beginning

i i

value = of arc end

arc final depth

co—-ordinate « of the cent
11 - it it

3



use of milling commands

SYNTAX of circular milling functions (with selection of plane YZ):

Gl X wuunooxxy Y VYYYLYYYY Z zZzzo.zzoz
G112 Y yyyy.yyyy £ zzzz.zzzz J 3333.3333 K b kkkk
Bas e

whars (on 51d) =
XL unny value » of arc beginning
« g i it it
Y YYYY-YYYY ’ ¥
Z PEETeTTED arc beginning depih

whera (an 12) 3
Y ¥YYYY.¥YYVYY value vy of arc end

Z zzzz.zzzz arc final depth
J J3ji.33id co—ordinate v of the center
Eookkkk.kkkk " z v "

il
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Helicoidal milling functions

- function G112 : Clockwise helicoidal interpolation without mill
final raiss.
~function G613 : C.clockwiss helicoidal interpolation without mill
final raise.
~function G@2Z : same as function BIlZ, with mill final raise.
—function G@3 : same as function G13, with mill +final raise.
In helicoidal interpolations the displacement is obtained with a
circul ar progression onto plans XY connected to a linear
advancement alocng Z.
The digit on function P should be FXYZ.
SYNTAX of helicoidal milling functions :
G1Z X sxu. xuuy Y YYYY.YYYY Z 2Ezz.zzzz
12 X suus.xxux Y yyyy.yyyy Innn.nnnn J 33ij.dii3 Z zzzz.zzez
B v ws
where X Ml s value x of end poini.
Y yyYYY-Yyyy " Yy "
I iiii.iiit co-ordinate x of the center
J jiji.3333 N Y "
Z ZEEZ.E22E end position along axis z.

B
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a8 full oval is defined on four circumference arcs, ident
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on function &
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2z smaller radius should always be smaller than the two
2 two semiaxes are eguals, the function is interpretso as
n the radius. (ses "SIMPLIFIED ARC FROGRAMMING .
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Consider the pictures &.1 and 4.2 1

Ficture &.1 represents a full oval with major semiaxis along axis

X

Ficture 6.2 represents a full oval with major semiaxis along axis
Y

The possible start/end points are : &

The circumfersnce arcs that achisve t

arc 1 i through the points (F4 , A , F
ag outermost points

val trajectory are :
Iy, with P4 and FI

arc 2 @ through the points (FL , B , FZ 3, with F1 and FZ
as outermost points

arco 32 ¢ through the points (F2 , C , P33 ), with P2 and F3
as outermost points

arc 4 : through the points (P32 , D , F4 3, with F3 and Fa4

as outermost points
Arcs n. 1) and 3) have radius rl and centers along the straight

line through & and C 3 ,
Arcs n. 2) and 4) have radius rZ and centers along the straight

lineg through B and D.

In picture &.1 the smaller radius results to be rijin picture 6.2,
the smaller radius results to be rZ.
Howsver : the minor ra

~adius defines the arcs with centers along the
major samiaxis.

The major radius is automatically detsrmi

trajectory continuity upon radius variati

THEREFORE :

The uwuse of Ffunctions Gl14 and G135 swely makss it simplier to
program closed trajectories, comparable to circumference arcs with
tangency continuity. The programming modes allow scution of the
full closed figure or of part of 1t. (1/74, 1/2, }

]
Q

Frogramming on functions G114 and GiS implies the addition of
wecutive blocks in comparison with the source text. The numbers

of blocks added depends from the portion of oval in execution :

1. when executing 1/4 of oval : a block is added.

2. when evecuting 1/2 oval : two block are added

. when esxecuting 3/4 of oval : three blocks are added.

4, when executing a full oval : four blocks are added.

As already said, the execution of functions Gl4 and B1S begins and
ends with the tool low. The tool final raise (ascent),if required,
should be programmed on a function G@@, at the same points X and Y
already programned on functions G14/613.

In +this cass (functions G14/615 followed by function G%@ of tool
raise) the number of blocks added to the exscution of thes oval is
lessensd by one.
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FICTURES 6.1 and 6.2
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If the end point and the start point coincide, it is performed the
full oval. In that case : (see picture &6.3)
- It performs the oval (1) if nothing more is specified on G, or
if /1" is specifisd.
~ It performs the oval (Z2) if "/2" is specified
~ It performs the oval (3} if "/3" is specified
~ It performs the oval (4) if "/4" is specified
Start and end point are marked with F.
FICTURE G.3
w Mm
T
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f",‘ —"..
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e
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If the two points (beginning and end) do not coincide, it will be
performed only the part of oval located by the reciprocal position
of the two points, by the direction of rotation, and by the two
semnl axes.

ow thea possible cases when performing 1/74 of

Fictures 4.4 2 6.3 sh
oval on o3 clockwise rotation (picturs &.47
c.clockwise rotation (picture 4.5

Foint P is assumed as stariting point.
For convenience, wWwith A is indicated the semiaxis on X, with B the
ssmiaxis on Y.

In the arcs indicated with (1), the distance of the end point from
the starting point squals to @

+ A 5, on X

- B , on Y.

In the arcs indicated with (2), the distance betwesn the starting
point and the =nd point equals to : '

+ A , on X

+ B, on Y.

nce betwsen the starting

0

In the arcs indicated with (3), the dist
noint and ths end point equals to :

, on X

, on Y.

it B

3
-+

53
x
1l
1
u}
-
e
it}

In the arcs indicated with (4), the distance bet starting
paoint and thes end point eguals to :
- A , on X

B, on Y.
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PICTURES &.4 & &.95
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7T show the possible cases when performing a 1/2
ckwise rotation (picture 56.6)
lockwise raotation (picture &.7)

Fictures 4.4 and &
ot oval on : &

1
&

(]
O
e o

int F is assumed as starting point .
With A is indicated the semiaxis on X, with B the semiaxis on Y.

In the arcs indicated with (1), the distance bstwesn the starting
point and the end point ernuals to :
+ 2 % 48 , on X
& s O Y.

i
or
i

it

r
i

e

rt
ot

o |
[la

In the arcs indicated with (2), the distance betwwen
point and the end point sguals to :

Z , on X

# B, on Y.

R S

e

In the arcs indicated with (3), the distance between the starting

point and the end point equals to :
2% A 4, on X

4] . on Y.
On the arcs indicated with (4), the distance between the starting
point and thes end point equals to :

@ y on X
-2 % B 4, on Y.
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PICTURES 6.6 and 6.7
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Fictures 6.8 and 4.9 show the possible cases when performing 3/4
of an oval, on : clockwise rotation (picturs &.8)
c.clockwise rotation {picture &.9)

Foint P is assumed as starting point.
With A is meant the semiaxis on X, with B the semiaxis on Y.

In the arcs indicated with (1), the distance between the starting
point and the end point eguals to @

+ A 5, on X

- B , on Y.
On the arcs indicated with (2}, the distance between the starting
point and the end point eguals to :

3
L™
+ &, on X
+ B , on Y

In the arcs indicated with (3), the distance betwsen the starting

point and the end point eguals to :
- &, su X
+ B, su Y.

On +the arcs indicated with (4), the distance between the starting
point and the end point equals to :

- A y Su X

-2 4, sy
it iz clear +that +the exscutions of 1/4 and 3/4 of oval are
completely eguivalent except for the conditions given for  the
first point, the final point, the direction of rotation, values of
semiares, smaller radius. Theretors 1

- It is performed 1/4 of an oval 1if ther is no other

gspecification on function G, or if it is s
- It is performed 3/4 of an oval if it is spe
or /4"

=
pacified "/1Y;
cified “/2" or "/3Y

Q“'
f
g
v
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PICTURES 6.8 e 6.9
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REMARKS ABOUT THE USE OF MILLING COMMANDS

REMARK

Function P  as selected should be wvalid an  the interpolation
line - linear, circular, helicoidal or of exscution of anm oval -
and it should be congruent with the programmed displacements

REMARK
As First line of any milling operation should bes entered the

function G1¢ (mill lowering).

Example :
10 X sotstawnnx Y yyyy.yyyy Z zzzz.zzzz [VXnnl f¥ZInnl [VMNnd
[REmNI [Tl

The Ffunctions “"velocity® are optional and i+ they miss, the ones
specifised in Farameters are assumsd.
The "mill radius" function is also optional and i+ the milling is

nnt to be corrected do not enter the parameter R £ nn .

For mors informations, ses the paragraph concerning the mill’s
radius

Function "Tool® is also optional.

I+ is mayhe opportuns to clarify what is m=zant here for clockwiss
and c.clockwise rotation direction on svery sslectable plane.

In the next picture, ars i 3 in svidence the starting
points {(origins) on the + 2 axes Xy Y, Z, and the
rotation dir=ction on hee argolation planes, for
convenisnce drawn on thea HSHEP part of the pansl (planes XY) and on

two opportuna sections (planes XZ and YZI).

£h

o
f
et
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REMARK
An  aspect particularly important concerns the programming of
circular interpolations values
the interpolation start and end points co-ordinated on  the
interpolation center. It is important to recall that as circular
interpolations are to be considered also the ones proagrammed on
the facilities availables ( ovals, tangent arc, ...J.
At the end, a circular interpolation can, infact, alwavs be
reduced {(in order to perform it} to a circumference arc defined
upon  f
~ The arc’s starting point (position on the co-ordinataes X and

considering XY as work plans).
-~ The arc’s end point (same as abova)
- Circumferencs center (same as abovel.
On  these informations a few checkings are performed in order to
evaluate the correctness of the circular interpelation layout.
The checkings performed are here listed and all possible faults
are displayed under a single signal, number 4& 3

WRONG INTERFOLATION COMMAND

~First,are checked the radius on the interpolation’s starting
point (Ri} and the radius of the interpolation’s end point (R

Ri = digstance betwsen the start point and thes center

Ru = distance betwesen the end point and the center

~

- The valuess of the two radii can diffesr for a max. of @&.4845 @om
included, other way the esrror will be displayed

- Each of thu twog radii shouwld bs egual to, or longer than, #.2 mm
{two tenths of a millimiter), other way the esrror will be
displaved.

REMARK

8 detail to be precised concerns the definition of “raiﬁcident

points'.Consider two points & and E,defined upon the co-ordinates

(Xa 4, Ya , Za) Ffor point A

(¥b , ¥Yb , Zb} Ffor point B.

The two points are considered "coincident”" i+ the values :
Xa- — Xb

Ya — Yb

Za — Zb , in their absolute value ( = with positive sign), result
sach inferior to the resolution of the axis related to the said
co-ordinate resolution  on wig X for what oncerns the co-

ordinates in %, and so on’.
Remember besides that all interpolating axes should be defined on
the zame resolufion.

The notion of ‘Ycoincidence” betwesn points on all  three co-
ordinates or on some of them it is widely ussed when sxamining
milling Ffunchtions, and 13 the term "coincident” should be given

=
the above mentioned meaning

#

{re
t
s
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ERRORS DISFLAYED WHEN EDITING MILLINGS

Errar
fumber

Message and description

42

TYPE OF MILLING NOT POSSIBLE

. On line Gl of tool lowering, without esxplicit
tool selection if in the pattern do not exist
any tool type J.

37

SEQUENCE 0OF 6 NOT VALID
I+ a milling cycle is not closed with a function

of tool raise (BEY, GEZ, GE3).

-

44

INTERFPOLATION COMMAND ERROR
I¥ the parameters concerning the circumferencs
center or the circ. end point on circular interoo-
lation ares wrong. To check out such error are
calculated @
- The interpolation radius on the starting point
- The interpolation radius on the final point
if the two radii differ for more than @.485 mm,
the srror will be displavyed.
. Upon reguest of a circular interpolation

having a radius smaller than 9.2 mm.
. Upon reguest of a circular interpolation without
having programmed the co-ordinates of the center.
Upon reguest of displacemesnts not in correspondance
with the plane (area) selected on function F.

ex: G1d¢ Xigd Y1d9 I5 FXY
X2ga Z1@

28 Ex M

it is reguested a
sdispl. on XZ with
election in XY.

U

"
b

VALUE ON FIELD A NOT VALID
. The value on A& i1s negative.

o
i
o
o
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Error Message and description
rumber
1¢ ERROR ON OVAL : RADIUS >= SEMIAXES OR =g
. On function G14/613 with radius {(specified in &)
aof value maior than the two semiaxss, egual to ones
agf the two semiaxes, void, or not sntered at all.
. On Ffunction G14/G15 with one {(or both!) semianes
voids.
11 ERROR ON OVAL : CHANGE VALUE ON AXIS Z
. On function BG14/815, with variation on axis Z
example : G1¢ Xigd Yigd Z13@
I A
12 ERROR ON OVAL : END POINT NOT VALID
. On function B14/615, if the final point (specifiesd
on functions X and Y) does not result guadrant point
of the oval, as reckoned from the values of the two
semiares. The end point as programmsed is not, in
short, coincident with the =nd point calculated
aon the basis of the Ltwo semianes.
29 ROTATION CODE ON G NOT VaLID {(Gnn/.}
. On function 314/613, with the numerical field
related to the "/."Y of value not admitted.
L IF v/0 is usad unproperly with a function G.
44 WRONG TOOL

. DOn line G149 of toeol lowering, with explicit
selection of a tool not of the J type.
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EXAMPLES OF MILLING FPROGRAMS

EXAMPLE n. 1 (Picture &.16)

1. B¢ Xidg vigg IS5

2. X228 Y3S@ Zid PAYZ

3. XZEg Yigg BXY

4, XAgY YS@ IS PXYZ

S, Bl XS9@ YiSg 1409 J1E8@ PXY

&L, BlE Xagd Iiw FXIZ

T. B9Z K3¢@ Y259 I139¢ J185¢ 215 PXYZ
Example concerning a cycle of interpolations with plams variation.
On limes 2, 3, 4 ars performed linear milling operations.
Function BG81i¢ is not repeatsd, as 1t spreads auvtamatically.
Similarly,the valuss are specifisd only in the axes to be shifted.
On line 5 it is programmed a clockwise circular interpolation on
plane XY : Ffunction I relates with awis X, function J with axis Y.
On linme & it is programmed a function of linsar interpolation on
plans XI.
On line 7 it is programmed a function of helicoidal interpolation
(plans XYZ) with clockwise rotation and tool final raise.
The helix’axis of advancement is in Z, with increasing developmen

6-20
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Picture 46.18
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EXAMPLE n. 2 (Ficture &6.113
1. Si@ X1g@ Y@@ I35 PRYZ
2. B12 A28 YvSg 1250 JZ99 Z1¢
3. K”“? Y1i5¢ IZ25@ J134 I35
4,  XZ@d Y3E@@ I1Z2@@ J1D8 I1d
5. B@Z X190 Y209 [20¢ J2d¢ I35
&, Glg XS@g Y209 IS5
T. Bl2 X602 Yi9@ I6@¢ JZe@ 114
8. GOZ XS¢@ YIO@ 1640 JZUd FXY

Evample

conoerning &

cycle of

interpolations wit

Two closed figures in interpolation are programmed.

The first figure
with every operation in
The sscond figures draws

{liness

helicoidal

semicircle on plane XY

from 1 to O

a helicoidal

iz ent
interpolation.
interpolation

Picture &.11

e,
-

i oplane variation.

irely performed

)
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EXAMPLE n. 3 (Picture 6.3}
1. Blg XSog Y3eg Zig

2. B1l4 I1Z¢g J128 ave

3. B14/2 [2@8 J120 AVY

4, B14/3 1263 J12¢ avd

5. Bil4/4 1294 J120 é{%

&. B0

o
]

e figure 6.3 previously reported.

The program realizes
The 4 whole ovals are ﬁrmﬁrammaé consecutively, with tool Final
raigse. The values specified for the semiawxes and Ffor function A
keep unchanged in  the four ovals, but they have anyway to be
specified on each program line : infact no automatic spreading is
performad, as previuosly clarified.

The +tool final raise is obtained through Ffunction @I, without
specifying any valus.




use of milling commands
EXAMPLE n. 4 (Picture &.47
1. Ble X509 YIgg Iid
2. Bil4 XT@g YZ@e 1299 Jidg ave
3. Ggd
4, Gilg XSgg YIod
S. G114 (790 Y49y 1Z¢d J1de A7d
&, B
T. Bl X520 YIgu
8. 514 X30g Yi@d [2¢¢ J1a0 ATY
7. g
1@, Gl XS¢gg Y3dg
11, Bil4 X3¢0 YIQ@ 124¢d Jigg A7
12, Gea
The program realizes the figurs 6.4 .
The 4 ovals’ arcs are programmed on the same starting point
The wvaluss specifisd for the semiaxes and for function Q kosp
unchanged for the 4 arcs. Function Gi4 assigns  the rotation
dirsction {(in this case : clockwisel .
The tool Final raise is obtained with function G@#@, without
specifying any valus, per single arc.
Always referring to picture &.4, are programmed in  seguence the
arcs numbsr 1, 2, 3, 4.
EXAMFPLE n. 3§ {(Picture 6.5)
1. Bl XS5g¢ YIZde 118
2. G155 X799 YZIQU 1200 J1d@ AT
3. G
4, Gld XSgd Y39
5. G155 X700 Y4@8 1Z2e0 J183 6T
bH. GO
T. GlE Xood YISg
8. G155 X3¢d Y4gd 1200 J1d@ ATY
F. G
19, Gl XSo@ YIdd
11. GLS XZgQ Y2¢¢ 1224 Jigd ATY
12. GEd
The program realizes the picture 4.5 previously reported.
Comparad with the text of the szarlier example, the exepcution is on
function B1S instead of Gi4 : this changes the rotation direction
from clockwise to . clockwise.
Blways referring to picture 6.3, are programmed in sequence the
arcs 1, 2, 3, & .
LT
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EXAMPLE n. & (Picture 4.6
i. Gl XSgg Y3@8d Z1ig

2. Bila X9@g 1280 Jigg ATd

2. o

4, Bld XSgd Y3gu

5. Bil4 YS@g 129¢ J148d 473

bH. B

T. Bid XS9¢@ Y3048

£, Gid X1g9 Y3@9 [28¢ Jig8 A7E
5. Gog
1d, GlO XSgg Y3gw

11, Gil4a XS@@ Yigy [Z2¢¢ J19d a7¢
12, Gd¢@

The program realizes the picture 4.6 garlier reported.
Function 514 assigns a clockwise rotation.
flwavs referring to picture 6.4, are programmad in  ssguence
arcs number 1, Z, 3, 4 .
EXAMPLE n. 7 (Picture 6.7}
. Bl XSog Y39 218
. 515 XFog 1299 Jide AYVa

Efhi

1@ XS Y34d

13 YSgg 124@ Jidg A7Vd

e

Gld XSgg Y3Igi

GiS Xigy Y3gg 120¢ J1d¢ A7d

Bag

*

"

3

1. Blg XS4 Y3I0@
11, B13 KS¢¢ Y1i@9 1298 Ji0¢ ATY

h

Gad

RV L B S O L SO 8

.

[

The program realizes the picture 6.7 previously reportad.
Always referring to picture 6.7, are programmed in  seguence
arcs numbse 1, 2, 3, 4 .

1

[Shaitew]
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EXAMPLE n. 8 (Picture 6.8)
. GLO XSO@ Y300 Z10
G14/3 XTO0 Y200 1200 Ji00 ATY

Tt

i
&
&

Glg XS YIde

Gl4/3 AT@@ Y4og 1200 J1idd /7T
Cug

Gla AS@¢ Y3Ide

® 3 *

®

BYoes 050 (0~ O U G B e

. B14/3 X30¢ YAgd 1Z20¢ J1igd ATY
. GEg
1@, Gl XSgg YIigg
11, Gi4a/3 X3gg YZew 1200 Jiogg a7e
12, God
The program realizes the piciture 4.8 previously reported.
Function G614 assigns the clockwise rotationg the specification of
H/RY geplacts the sxecution on 374 of ovals.
i

“ 4

b
Always referring to pictures 6.8, are programmed in  segueance  the
arcs number 1, 2, 3, 4 .

EXAMPLE n. 9 (Picture 6.9}
. Big XSes YIgd Z1ld
. GL1S/3 XTEd Y209 1208 J148 ATE
. Eod
. Blo KSad YI2od
. GIE/3 KTed Y4y 1269 J1EE ATE
Haa

Glo A58y YIda
Big/3 X3gg Yv4ge 1200 J1g0 ATE
S

® »

VIR 1 E RN R o i S YO O
0y

14, Bl X5@0 Y3ed
11. BIS/3 X30¢ YZ24d 1299 Jilgg a78
12, Gag
The program realizes the picture 6.9 previously reported.
Function B81Y assigns the c.clockwiss rotation ;3 the specification

=
of /3% selects the execution of 32/4 of ovals.
With refesrence to picture 4.9, are programmed in sequences the arcs

rumber 1, 2, 3, 4 .
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EXAMPLE n.id

commands

(Picture &.127

1. Big Xid9 Yigg Iig
. G114 X2gg YEs 11g@ J5¢ AZY rarc on 1/74 of oval
3. 61d YiSg
4, Gi4 X4gd ligd I7S AZd sarc on 172 oval
=, B15 X459 Y225 1S4 JITI Al3 jarc on 1/4 of oval
&, Big Xapgd Y308
T. AE@Q¢ Y3IS@
8, B14/3 ¥35¢ v4SE 1159 Jig@ ASY jarc on 274 of oval
9. GOy
Picture 6.12
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EXAMPLE no 1l (Picture

&.13)

1. 8ig XZgg Y3¢d 11¢
T, BLA/TE Xa4E@ YZeo 118¢ Ji8¢ ASE zarc on 374 of gval
3. B1S XE4E YIdw 115¢ J1i8@ A4 sarc on 174 of oval
4, Bg@
FPicture 6,13
__,...«"“ S
.J“" xﬁ&%ﬁu
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circunference arc on the co-or

simplified programs on arcs

a SIMPLIFIED PROGRAMS ON ARCS }l

i |

the previous chapters, it has been illustrated how to program a
t dinates of the end point and of the

cenTer.

In
ci?tum%ewzﬁca

4.

Howevear,
function +alls

m

sgction, other possibilities of programming a
will be esxamined :

QQ

this present

(]

h

.
How to program a arc of a circle upon radius assignement.

How to program an arc of a circle passing through three non-
aligned points.

program  an arc of a circle upon  assignment gt  the

How

to
initial

tangent.
How to program a connechting arc.

when slaborating and saving the program, any interpolating
into the case already wamined concerning  the

center,starting and =nd peoints data.

~}
g



simplified programs on arcs
PROGRAMMING AN ARC ON THE RADIUS “
It is possible to program circumference arcs by defining
1. Btarting point (im QE%CitLy assumad +rom the previous block)
2. End point {explicit}
X, Botation direction : clockwise or c.clockwise (explicit)
4, Circunference radius (explicit)
Syntax : Bgg/ Komdex Yyyyy.y Iiiiici [Vvv.evi
whera Sag selects the function of circular interpolation :

for clockwise rotation
for c.clorckwise rotation

612,602
513,603

/ the character "/" means to select the arc
programming onn the radius Tus.
Xxuuux.x co-ordinate 2 of end point
Yyyyy.y co-ordinate y of end point
Tidiii.i In function I is givpn the radius’ value.
The radius’sign is significant (sign + should be
omittad) 1
positive radius if the corner described by the arc
iz less than or sgual to 184°,
negative radius if the corner described by the arc
is major than 18¢°.
The interpolation plane should be XY.
Eicture 7.1 sets in esvidence the problem under a geomsitrical point
ot view i
. I indicates the starting point
. F  indicates the =nd point
. The zﬁﬁu&matzan concerning the radius’value allows to locate
the two circles i
circle with center in 01
circle with center in CZ;
. The information concerning the rotation direction allows to
locats in (1) and (2} the tracezbls arcs :
with negative radius is performed arc (1)
with positive radiuvs is performed arc (2.

BJ
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arcs

Ficture 7.1
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ifisd prograns on arcs

1 ituation happens if the two centers are coincident :
= aligned with points I and F istance bDetween
s I.and F is sgual to the valus re=Zeradius) .
i
a

@& v
o
A en

i defined in pilcturs 7.2,
s case do not sxist two different arcs,one per sach rotation

dire

Arc (1)1 of picture 7.2 is performed with clockwise rotation.
Gre (27 of picture 7.2 is perforsmed with c.olockwisse rotation.
Th

e coarner described by sach of the two arcs is 188°.

On - the other hand  the problem is not solvable i+ the circle’'s
diameter is smaller than the distance between the two points I and
=

F

Picture 7.2




simplified programs on arcs

1+ the start and the end point coincide, the program tas the
following syntax
Gog/n  Iiiii.i

({gsze plcturse 7.3)  whers :
— The co-ordinates on the final point are spread by the previous
instruction {(or are defined the sams’.
- On field I is given the radius’ value. The radius’sign is, in
this case, ininflusnt.
-~ To functh it

¥
ion § is added a numerical specification, an
mitted : from 1 to 4

s

n=%1 perfaorm circle {1}

n=2  performs circle ()

n=3 performs circle (3)

n=4 performs circle (4).

I+ no value is specified on n (that means, 613/ Iiiii.i}, it
(1

will be performed per default the circle } .
On  the Four circles, the distance between the centers and th

processing start/end points, equals to s

in gcircle (1) : @ , ON X
+radius . On Y
in circle (2) : —radius , On X
& . Ony
in circle (3} 3 i , O M
—pr-adiusg s on oy
in circle {4} :  +radius e ¢

& s O Y

FA

I+ t iz necessary to perform a full circle startd
point - that means, not a guadrant point - usa th

the center’s co-ordinates .

ing from any”
2 program on

e

ad

The following program runs the processing displayed in pictur

1. Blo XSgy Y3548 114

2. G@eZ/sL 1159 ycircle (12

3. Blg

4, GEZ/2 11549 soirole (27

. Glg

&, BEZ/3 1159 soircle (3D

T. Eld

8. GezZrsa 1150 roircle (43
On the program reported, every function subjected o automatic
spreading has been omitted (values on X and Y).

m,j

|
&

i
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Picture 7.3
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i
ks
e

svucmnd |

H PROGRAMMING AN ARC PASSING THROUGH THREE POINTS

nragran circunferencs a

(]

it is possible t

. Starting point (implicit from previous block?
End goint {explicits

Middie point {explicit; ,

Clockwise or c.colockwise robtation {(explicitl.

*

5 Ll B e

syntax : Bgg/S Xxwxw.x Yyyyy.y Iiiii.i J33ij.d DVvwv.vl
selects the circular interpolation function
z 312,882 on clockwise robtation
B13,602 on c.clockwise rotationg

where Ggg

/5 specification on "/3" means to select the
arc program of passage through thres points.

Kuwum.x Yyyyy.y co-ordinates x and y of the end point;
Tiiii.i Jjidij.i co-ordinates x and v of the middle point

The plans of interpolation should be XY.

The three points should not be aligned.

shows the gesonstry 2
starting point
(Zy is t end point
{3y is the middle point.
The +three point assignement allows to point out the
of the center C.

Ficture 7.
{1y is th
I

N

I

i

co—-ordinates

NOTE
The passage through the point defined as “middle” does not

necessarily Have to happen . In the example of picture T4
- the clockwise execution implies passing through point (333
- the c.colockwise exscution doss not pass through point (3D
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b emnd |

i
I{ ARC’S SIMPLIFIED FPROGRAMMING ON A TANGENT

It is possible to program circumference arcs by defining s

(implicit from previous block)

i. Starting point

7. End point (esxplicit}

3. Initial tangent (implicit from previcous blocks)
4, Clockwise or c.clockwise rotation {explicit’.

syntax : Gogg oot Yyyyy.y AG [Vvv.vi

whare Gag gelects the circular interpolation function
G12,682 clockwise rotation
G13,6003 c.clockwise rotation

fats value @ connectsd to function & all
to program the arc on the initial tangent.

= that both the
] fined on

i e
~

The following =
assignmant of the

amples show a few cases of arcs programmed  upon
tangent on the starting point.




simplifised proagrams on arcs
Example n.l {(Picture 7.3}
Gi@d X1 Y1) jco-ordinates of point 1
Gig X{2y Y (2} joco—-ordinates of point 2
BEZ X3y ¥Y{Zy Ad soo-ordinates of point 3

The tangent on the starting point is defined by the straight line
through the points (1) and (2.

Example n.2 {(Picture 7.6)

Bld Xi1y Y1) rco~ordinates of point 1
Gig X2 Y soo—ordinates of point 2
GB12 X(3)y Y3y ag ico~ordinates of point 3
GE3 X{4) Y4y Ad ico-ordinates of point 4

Compared to the previous example, there is a line more of circular
milling, with the second arc’s tangent defined upon the straight
line tangent to the first arc (arc through the points 2 and 3 in

point 3.

Therafora : the arc’s initial tangent can be defined indifferently
an  a linear or circular milling. Meaning with N the line number

with the arc programmed on tha initial tangent, a corract program
will 4all into one of the following cases :

J

(N=-2)-nth B12/613 with circular interpolation howsver
[: defined

i}

Gla linear milling or functiocn “"tool lowsring"

{(M—1)—nth Gid lingar milling
(M}~ nth GI2/13/82/83  Xivew You.. RAY
{(N=-2)—nth — B12/613 with circular interpolation however

| defined

L 51w linesar milling or function "tool lowering”
(N—13—nth G512/613 Circular interpolation howsver defined.
(MN)Y—-nth G12/13/82/83  Xio.. Yoo.o. AY

pt
[
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Fictures 7.5 e 7.4

(2)

-

“~”~ﬁ”~ﬁ~
-
M
-
3=
(2)
‘-",“ “‘“‘W
-'“—‘- .’,G
= %
o~ %
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simplified programs on arcs

|
ﬂ PROGRAMMING CONNECTIONS n

furctions B1Z2 7/ 813 and & on the corner of a cut.
syntax : Bgg Kxuxs.x Yyyy.y Zzz.z Aaa [VXvv] [VYvvI
whare H
Aaa specifiss the connection’s radius. i
aa should be greater than zero
Bgg selects the circular interpolation function :
517 clockwise rotation
813 c.clockwise rotation.
To program the velocity functions VX and VY is an optional. I+

programmed, VX specifies (as usual) the interpolation spesad. I+
programmad, VY spscifies the interpolation spesd to apply te the
connecting arc.

1f VY has not been programmed, for the connecting arc is assumsad
tha wvalid interpolation speesd, programmed in VX or loaded +rom
Farameters.

The velocity programmed for VY will be used solely for  the
connacting arc said,without any spreading to other interpolations.

Ale=o funciion A works only in the program line where it has been

specified, without po bllzty of any spreading.

The +two segments of the cut line can be defined on different

planss. However, connections upon nterpolation in arsa AYLZ are
s

mot accepted. In different cases 1is dsz;ayed the error

POIKVALID CONMECTION ™.

les clarify every possible case of programming
e@d to the plans XY

11:

The following ax
11

mg
a connection, t

-,
ES

Example n. 1

Gl1@ Xidg YIgd : co-ordinates of point 1
512 X3gg Yigw ASD : co-ordinates of point 2
Gog XSew Y2 s co-oprdinates of point 3

-]
)



simplified programs on arcs
The following program desceribes the
wsing the paramester & to describs the
Sl Kige Y3gw 5 oo
Bid X{a) Yial s Co-o
G512 Xtoy Yiby ITicy Jiod : end
inte:
GoE S0 Y280 7 co-o
The usefulness of implicit programming
clear already in this sasy example :
the points a, b, c, hers indicated in
immediate determination.

—
[ 4

e
{

Picture

-

same milling path without
connection

rdinates of point 1
rdinates of point a

point of circular ‘
rpolation in b, center in
rodinates of point 3

of connsciting points result
in fact, the co-ordinates of

a symbolic way,

are not

!

|
e
Ll



Slg i@y Y34@

Gi2 X3@g Yigg Alg

Gi13 X5¢9 YZou AZd

SO XSDg YIS

The cut line is now define
conpnections: of radius 249 o
The milling’s etfective
equivalent way, in the progr
Glyg X1ag Y380

Gi1d Xiay Yial

5172 Xy Yiby I{c) J{c)

1

simplified programs on

Example n. 2

«1
.
[in]
-
Cq
o~
[t
—

o N AT R

SRF L ¥

: co-ordinates of point L
s co-ordinates of point 2
: co-ordinates of point 3
: co-ordinates of point 4
on the 4 points 1, 2, 3, 4 with
point 2, and of radius 29
path is described,in a
cam listed bslow

co-ordinates of point 1
co-ordinate of point a

end point of circular
interpolation in b, center
co—-ordinates of point d
end point of circular
interpolation in e, center
co-ordinates of point 4.

NEE ak eR

wa aw

«
2

Picture 7.8

imn

in

twWo

oy opoint X,
completely

T«

g

14



simplifisd pgrograms oan arcs

Example n. 3

Gig X598 Y3igg ; co-ordinates of point 1
Gig XZ%@ Yigy : co-ordinates of point 2
G123 X35¢ YZEg AZE ; co~grdinates of point 3
Gid K&E% Y15 : co-ordinates of point 4
SHr {558 YZIEE I145@ J250 : co-ordinates of point S and center

of cirular interpolation.
Similarly %o the examples above reported 1t i
program reproducing  the same milling path w1
simplitied programming @

=] ligted

her T
ut connection

e
gr'

e
g
1,«
L.

Gid XS8 Y390 : co-ordinates of point 1

Gid X204 yigd : co-ordinates of point 2

Glg X{ar ¥Y(a : co-ordinates of point a

GiZ Xiby Y{ib)y I{cy Jicy : end point of circular
interpolation in b, center in C

Gig X454 Yi5g 1 co-grdinates of point 4

SEZ 4SS Y259 145¢ J259 3

o fﬁinaté of point I and center
r lar interpolation.

of oi

-]
|
s
i



simplified programs on arcs

Example n. 4

co-ordinates of point 1
co-ordinates of point 2 and center
aof circular interpolation
co-ordinates of point 3
co-ordinates of point 4 .

Gl¥ X10@ Y150
512 X30C YISO 1200

“am wE

Ca
k)
R
¥

G12 X453 Y1i5¢ a3ig
Ga@ X559 YISY

.y e

The following program raproduces the same milling path  without
connections’ simplified programming.

co—-ordinates of point 1
co-ordinates of point 2 and center
of circular interpolation
co-ardinates of point a and

end point of circular
interpeolation in b, center in
e XSS YZS5Q ¢ co-ordinates of point 4 .

Gig X1a¢ Y1350
G128 X3¢0 Y259 1208 JZ200

BT

Gig X{a) Y(a)
Gi2 X(b) Y(b) Itcy J)

xR

Picture 7.18

|
e
o




simplifiaed programs on arcs

With the sxamples reported, it is now possible to define the rules

to

3
progran correctly the connections :

ized by three points of a cut line,
ee example 1, with connection through the corner in

through

i

£ is  anyway alwavs possible to program connsction
consecutive corners @ see example 2

Low

A connecting point is defined by the corner point (X and Yi,
the radius (parameter A),and by the function & of rotation
(G112 or G135,

In the line defining a connection,it is not possible to assign
a function G of tool raise (ascent) like, for instance, GEL.

The program line preceding the connection should be defined as

B12/13 X Yyyyy.yy Aaa
G12/13  Kususoxx Yyyyy.yy Iiiii.ii J3333.33
R ottt e YYYYYYY

The program lins % llowing the connection should be defined in
-
one of the here listed ways @

BiIE/13  Xustsaux Yyyyy.yy fAaa
G514 Kuuunux YYVYYVY.vyy
Gag A omx YYYYYVYY .

»-.J
-



simplified programs on arcs

- Errors of geometry

-

It is important to give svidence ere to a few uncorrect

geogmetrical situations possible when pr ;ramhi“g connaections
Faoints of the cut line sntesred aligned. The following sample
defines three aligned points, with inguiry of a connection in

a
the middle point

Gid X19g Yiag
G112 X293 Y203 ARd The program will not be accepted
Gy X3gg Y3IUd

one or more points of the connection fall outside the specified
points @

Gly X1og Yoy

G12 X393 Y1gd ATS The second point of the cut line

Gy X350 Y1ISd falls beyond the point (X38@,Y154) .

The program will not be accepted .

& connection radius equals (for instance) to 7@, would make
the program performable.
The picturs repressnt the ge

!TI

metry describing the a.m. program.

(X3BE,Y14D)
(X3ST,Y158)

Znd point of the conn.:
it falls outside the
(X1@@ , Y300 sagment betw. points
(X3@@ Y133y and
(X354 ,Y158) .
, st point of
the connection

1

=
!

o

0
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TSgrams on o arcs

2. In consscutive connections can happen situations o+
superimposition, on the same connecting arcs @
{ Y3I@@
Y153 A4S
Y238 A4S
Y1iag

o

Gid
513
g

pas
LA i =
WS &

A1 O

pie

(e

The picturs sets in evidence ths uncorrect geometry of the program
as entered. & connesction radius of 4@, for instance, would make
the program performable.

. (X3B3, Y1538 (XSSP, Y108)

(X358, Y20d)
Znd point of the

1
(X149, YZa3) \ connection entered

1

% ist point of the Znd
connection entered

-]
|
-
~



simplifisd programs on arcs

Follows an sxample of connections programmad on planes XZI and YZ

519 X-2  YZgd Z15 FXI : point 1 (ist point of the cut line)
G112 5 Ald 1 point Z, corner (Znd point of the
2 cut lipe 3
@ X292 $ point I (3rd point of the cut line,
3 arnd tool raiss )
Bil@ X3g¢ Y199 PYZ : point 4 {(lst point of the cut lins)
Gi3 Y-2 Ald ; point 3, corner (Znd point of the
5 cut line 3}
Gog Z15 : point & (3rd point of the cut line
3 and tool raise .

Picture 7.11

T/ZV C 4

bl
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ERRORS DISPLAYED WHEN EDITING

Error
number

Message and description

13

UNCORRECT PROGRAM. OF ARC ON RADIUS vVALUE

When programming an arc on radius g
Lwith value less than .2 mm or not entered.
L.if the distance between the arc two outermost
points is major than the diameter.

15

POINTS ON LINE (ARC PROGRAM. ON 3 POINTS)
If the three points result on the sams line

14

COINCIDENT POINTS IN ARC DEFINED UPON 3 FOINTS
. If the three points do not differ (two or three are

coincident)
. I+ the middle point (to be defined in functions
I and J) has not been inserted

19

ARC ON RADIUS OR ON 3 POINTS NOT ON PLANE XY
The valus on axis Z changes, in respect to the
previouws line (variation supsrior to the resclution
defined on axis Z}.

ARC FROGRAMM. ON COINCIDENTAL FPOINTS
Upon definition of an arc by the initial tangent,if
the arc’s start or end peoint are coincident.

ARC’S SIMPLIFIED PROGRAMMING MOT ALLOWED: PLANE NOT XY
Upon definition of an arc by the initial tangent,
with tangent straight line not defined on plane XY,
or with the arc itself not defined on plane XY.

VALUE ON FIED A NOT VALID
When to function A has been assigned a negative

valus,

ROTATION CODE ON G OF NOT VALID (Gnin/.)
. When on function & has been specified a valus not

acceptable




Error Message and description
mumbear
25 CONNECTING POINTS, OR ARC, IN LINE

. Upon program of a connection, with the 3 definition
points of the cut line aligned.

. Upon program of an arc through the tangent, with
tangent defined on linesar interpolation and arc’s

end point aligned with the tangent.

26 CONNECTING POINTS OUTSIDE THE SEGMENT

When programming a connection with :

. one or both conmecting points falling outside the
cut line’s outermost points

. Theres are consecutive connections, or situations of
superimposition of the arcs themselves .

27 INVALID SEQUENCE OF CONNECTIONS

. Upon program of a connection, if the programming
rules on the lines before and after the connection
waere not followed.

. Upon program of an arc through the tangent, if the
nrogramming rules on the lines before and after
warae not followad.

54 RADIUS PROGRAM. NOT ALLOWED

. Whern a connection has beesn programmed in XYZ.

-

Al al
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EXAMPLES

EXAMPLE n. 1l (Ficture 7.12)

Gilg X298 Yigg Zid

*

4

E

2. BEZ/S X300 Y299 1109 jarc on the radius’ value
2. Bl@ X403 YZog

4, BER/ XS5@¢@ Y308 1-1¢@ sarc on the radius’ value
5. Gl¢ XZdg Y1i5g

&. BB3/ X30G YI58 1-13¢ sarc on the radius’ value
7. Gld X499 YIS

g, Gd3/ XS Yadg Iiad jarc on the radius’ valus

Picture 7.12

st o~ T
" .
2 3
§)
\ 7 u—um%w
XX. 4
‘) —
k.3 mﬂ

1
P
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programs on arcs

EXAMFLE n.2 (Picture 7.13)
1. Bl@ X1dg Y25 Z1ig
2. BL3/ X158 Y189 1-7T@ rarc on the radius’ valus
3. BE2/ Xlgg Y2y 1T rarc on the radius’ valus
Pictures 7.13
Wy
-~ 3
Ih"
"’“
>
!
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3, hS
\ .
-
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3
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mmm
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EXAMPLE n.3

» * » * * 3 *

0~ O 1 s Ld B e

*

Glg X2¢g YZIgo
Sez/s 158
Gi@ X4d9
GaZ/2 159
Glg X689 Y3ee
Ca2s3 139
Gl X7a8@ Y133
GE3/4 IS8

on arcs

{(Picture 7.14)

A
73
1
Pt

i
Febe
3
a
ok

foko
¥
n
ok

]

n
(=
-5
i
oo
[t

Picture

O

a

H

on

]
3
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by

EXAMPLE n. 4

.
5

01 41 @)

Ep br e
[ Y

L B o

raAms on arcs
(Picture 7.13)

Y3gd Z19

13gg J346@

YETE Ag jarc on initial tangent

Picture 7.15
- ~ ."\
/ \

.
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simplifisd programs on

EXAMPLEN.S

1. Glg X1d9
2. X348 YIU
2. B13 X3¢
4, DdE Yagy

P4
Ly

e
T LA

=
-~ I
B

N

Ficture

(Picture 7.186)

F itial tangent
sfinal sxit on plans YZ




EXAMPLE n.é

(Picture

* % # Y

LI B G Bl e

*

519
513
513
GO

Ya2ga 118
ann. between planss
onnection on plane
onn.betwesn planess

13
1

EE WY
T n

Y-2 Alg PYLZ

e

Picture 7.17

v
A
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XY
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EXAMPLE n.7 {(Ficture 7.18)

1. Gl X188 Y3dg 11g

2. X15¢ Y1Z9

3. X4gw Y52

4, BUZ X4S5@ YIS A sarc through initial tangent

FPicture 7.18

p—




D0 Arcs

programs

+1ied

vd

T.19)

{(FPicture

EXAMPLE n.8

88}

)

angent

e
-

]

')
fa ¥

Y259
ol

X4se
&

e
19

H

*

= I

angent

t

et

>k
L4

5

ah ini

Frou

i)

R ]

oo
e

e,

YS@ &Y

X849

T.19

FPicture

%1\

s




%%
o
-~

L

d programs on arcs

EXAMPLE n.9 (Ficture 7.20)

. Bilg X149 Y3de i@
. B2 X188 YiT8 ARZg connection

S1@ X40@ YS¢

*
-

[ S =TT B 2% B

G1Z X454 YISg Ad jarc through initial
. BE3 Yagd ag jarc through initial

FPicture 7.208

tangent
tangent

f
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simpl

EXAMPLE n.1d

“

pa

4
H

Y
A

el
i

o

Drogeans

(Picture 7.213

1. Bi¢ X1g9 YI3gy 11¢
2. Bl X15¢ YiSg ARZd joannection
F. Bl X4g@ YS@
4, B1Z2 X459 Y58 &0 sarc through initial tangent
5. BLE X4dy Yagy
&, B13 X458 Y4ITE A8 jarc through initial tangent
T. G112 X&Pw Ya4gd A/ZE jconnaection
8. By gy Yagy
Ficture 7.21
m; T

@
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simplified programs on arcs

EXAMPLE n. 11l

Glg Xi1d9d YIoo 7149

F14/3 X205¢ Y2TE 1188 J79 AZd

GE3/5 X1ged Y208 1286 J1I7E

i@ 02 XSue YZod

Gila X459 Yigd IS¢ Jig¢ Al
13 % W YITS I15¢ J7S A30

B1l2/5 X4g¢ Y3gg 1308 J275

G513 X8 3@ Yasgd Ad

G@3 X48¢@ Y450 A8

Gig 03 X2¢8 Y450

G127 X125 Y3gg 199

G113 XZ2¢d Y175 A

G14/3 X3¢@ Yidgw I11¢@ J73 A3Y
GiS X249 Y175 11@gd J75 A3
BT

wutilizaed the
initial
concerni

o
3

g

(Picture 7.22

3 o 374
jarac tnrmug%

ax
1Y
3

on  1/4
on 1/4
through
through
through

WE wE vk 8¥ aga
i o
3T
1

on radi
through
ro oon 374
o on 1/4
tool raise
the oval’'s

u
5

[N

ri

s

f”‘l

BE kn A e wE
JH

origins {(star
default. Ses ©

ng the use of

3

three points
initial tangent

initial tangent

programming
tangesnt

us’
initial
of oval
of oval
once reached

final point
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Picture 7.22
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H SELECTING AND PROBRAMMING ORIGINS

BY

N
iect an 3?1*11
ogram an origin.

ORIGIN‘S SELECTION

Function 0 in a program line however specitied.
Syntax r Ool/nl [Eggl [Xsososood

whara 0o specgifies the origin selected j
o should be sppc1**md as a number betwsen @
o specifiss the reference origin for the axes

co~ordinated XY ;
/n indicates an option (not obbliged) on funct

~bs

NOTE 1 The function "origin® appliss only to the axes

o

unction O of Origin’s selection spre

till & different specificatio i

There are fouwr Origins predefined (Functions from OO

They are the specific item’s origins, because they ars
cmoi

on the four corners of that panel under proc
The picture shows how this relation is assign

1]

ion

A
A

is chapter will be sxamined two modes to detine the
i

CYYYYYeyYyYYYd s e

@

and

till
pach related to one of the panel’s four corners programmed.

[

i

Y.

de to the nexit program lines
n

o3y,

positioned




|

selecting and programming origins

id  applies

‘}"’ﬂ&? gii‘

5

[

: ing any other
the origin assumed as lid, positionsd
to the machine zero point.

The default origin 1
specification this will bs
o the panesl’s corner next

is 0@ that means that miss
a

Meaning with LFE the panel’s lenght
] L4
HFE the panel s height

f

the fouwr Origins result positionsd as here specified in respect to
the point zero of panel programming @

Qo { X=¢ 7 Y= b
01 {4 X=¢ 3 Y=HFYZ >
0Z 4 X=LP@ ; Y= ¥
02 { X=LPg ; Y=RHPJ >
fis clear on  the following picture, to esach origin refers  an
oﬁi@mtat ion of the co-ordinated axes, so to develope the positive
valuss anyh within the panel.
nled a2
S 5 S
| |
v oY+ Y+ v
Y+ vt
| |
L.._.W > X+ X+ i
a1 0z
To program negative values reamain possible as long as  valid for
what concerns the verification bonds upon the panel’s sizes, and

the gesneral limits of the machine.

L“;:\
td
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programming origins

Six more Origins {(functions from 04 to 09
fres to be programmed on the panel.
{(zze further : ORIGIN'S FRUOCRAMMING).

this case on function O can bs added

value between @ and 3 ¢

the option 7/

iy g

7E is by defaulty.,

rn,in which

*
=

The picture shows an Origin programmed in 04 (signed with Pty
and the four Origins programmed by default
O oz
04
*
o1 03
therefore, there are four possible ways to select Origin 04
- 04 (sgquivalent to : 04/
-~ 04/1
- 0472
- 0473,
The selection on Origin value 4, assigns the Origin’s position
{ the co-ordinates % and 'y of the Origin point as determined by
the Origins programming functiond.
By selecting in “optiaon" , from "/&" to "/3", ths orisntation of
the axes X and Y, is assigned on the position in 04, )
So o
- & e corresp axes’‘ori tatio = it i
to 04 ( or 04/9) corressponds an axes’ orientation as depicted 1In
the picture :
04 = b
|
x
\?!
In analogy to Origin 09 .




seiecting and programming or

-~ to U4/1

o
following pictu

in analogy to Origin OL.

s

in analogy to Origin 0Z.

igins

%

€

£

e

4

To @4/2 correspond an axes’ orientation as

1 as shown in

o

in the picturs

- to 04/3 corresponds an axes’ orientation as depicted in
picture 3
i
H
\f.‘
bt * 04
in analogy to Origin O3,
=y
Ll ¥
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selecting and programming origins

ORIGIN'S PROGRAMMING

Syrmtan : D(o)y [Gogogld DX ux
wherea o

o specifies
co~ordinated XY .

RS

<xw ] DYyvyyv.yyyyd L0Onld

should be specifisd as a number from 4 to 9 g
the origin under programming for the axes

automatically associates to

The Funchtion "Origin’s programming”,

the Ffunction B1ii @ therefors, the assignment on function Ggg is
not obliged. Howsver, if existing, it should be assigned G1ll.

The Ffunction On is employed to select the specific UOrigin onto

which 1is based the programming
assumed the origin spreaded from
The Origin to enter in Uo can be
- from 0@ to Q3, always valid.

of O(o)y. IFf not existing, 1t is
the preceding line.
anyone among the valid ones @

- from 04 to 09, among the ones already programomed in the
preceding lines.
NOTE : the round bracksts are obliged.
Example : 0((4) X400YZ200 0O
D@ 0z
e G
yZaE
v
#04
01 03
Example : 0(4) X4g@YZ2a98 03
O oz
# 04
Py Rdd
Pl PG
i
o1 0=




sglecting and programming origins

Example: 0(4) X400YZ200 00
0(S) X180Y18@ 04
Od oz
~~~~~ NY.Y. T -
v 2
N4
Of—=x 10—~
y 1
\'4
#0535
01 o

[

]
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selecting and programming origins

a3

[
e
ot
9]

ok

U
oo
il

The following axample shows the way of using the functio
SELECTION, limited to origing selected per default :
Gilg Xidgd Y1igg 3 point 1, origin @ {def
@Y X YIZou 3 point 2 origin @ {(spre
Silg XZ9d Yidd Ol s point 3, origin 1
G@E Xiga ; point 4 origin 1
Gl@g Xigg Yigy 02 : point 3 arigin 2
Sag X3¢y Y2489 ; point & origin 2
Glg Xieg Yidgy 03 i point 7 origin 3
ZO0 X200 YI94 3 point 8 origin 3
Gag KZgg Yigg 08 T2 : point 9 origin @
FPanel’s lenght 12¢a
Fanel s height LB
. 1 . 9 3
\’? /
a8
4 3 7
The main advantage of command 0 and i1ts i1mmediate
recovering a program when processing panels with differes

in fact,
Oeiging
origins.

i+ they

changa,

the program

the processings are specified referred to
will be adapted to

Sttt

I ot

ol
<

o

Z
n

=



selecting and programming origins
The two following picturss show the same program  with  diff
manel s dimensions.
Fansel ‘s lenght = LU . .
Fanel "= hesight = L@
. 1 . 7 5 .
z &
. 8 .
4 3 T
Fansl ‘s lenght = 1@3@
Fanel ‘s height = 4¢d
. 1 . 7 S 0.
. 2 & 8 .
4 3 T

0
!
o



selecting and programming origins

Hare, 1t iz | {
in oparations of

CREeXLEgY1g@I1gTLITZ2TIT4TS

[ERSGInE
The weacution of the fitting can vary according with the Dan
lenght, adapting on  total number of holes and ~therefore-

ref.ooints.

The wvalue of start fitting is detsrmined on Origin @, and it
thereforse in X=10@. THe value of end fitting is determined
Origin 2 @ X=LP@¥ — 18¢, where LFZ is the panel’s lenght.

O

The same resasoning can be applied to operations of grooving, i
ar in Yy

GleX-SYilgeZly sgrooving in o
G@BE0z
GITX19a8Y-5Z14d jgrooving in ¥y
G@sol

owing show in gensral the way of using

The esxamples 1
sot and program an Origin.

functions to se

[
v O
et

in

a
A

the
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selecting and programming origins

EXAMPLE n.1

{(Picture 8.13

the

Glg X1gg YZ2og IS

004 HinTatw
X1dg Yige 0471

ptarded
K309
045}
Y1@d
Xiga
XZed
X3¢y Yiga
Gdg Yd Xd
O(&) Xio@
Gleg X¢ Y&
Y1ad
G13
css
Gig X1g@ Y@ 08/1
G133 XZgg 1158 Jo
Gla X3od

0 :
G113 Xd Yigg I¢ JGa
Glg Y2
Kiaag

G13 X208
Cag Xg Y

¥

origin
X3 0S/2

Yo

Ca
Y
0&

sproge. {(reference origin

Yogg 14 J15¢

origin

f:i«
i
4
i
73
o
a
K
]

sprogr. 08

- OOr . (retference origin
s

%
ar/z

410

i

115G JZ2¢0

04
e example 1
in 04 ->

~ co-ardinates
s theresfore positioned in k=100

reference origin O
L19@ YI2ad
vy

[in]

retersnce origin 04
- co~ordinates X380 Y&

gin 05

04

= 38

it is therefore positioned in x=1@0@+300=400 y=R200+0=200;

- Ori

igin 0&6 - reference origin 05

—-» co~ordinates X149 Yd
i therefore positioned in w=40@+1008=000 y=00¢+@3=000;
gin 08 —> refsrence origin 04

—» co-ordinates Xg Y2dg
s therefore positioned in x=50@+@=500 y=ROg+R200=400;
gin 07 —~r refzrence origin 0

-~ co-grdinates X308 YJY
s therefors positionsd in x=S@0+32@80=800 v=40@+@=400,

~ 1

&



selecting and programming origins

Picture 8.1

o -

e —

e
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selecting and programming origins

EXAMPLE n.2 {(Picture 8.2}
1. 004) X548 Yoo g
2. 0SSy o
3. 0Otsy 01
4, 07y D3
Z. Blg ¢ Yo 04
&. 08/2
T 07732
8. 0&71
?. 04 zog

18, G1d Xigd Yieg IS5 09

11, X2oe

12, Y3uu

13, Gi3 X3¢9 Y4agy 1393 J30¢
14. 08

15, Gig X& Yidgg 08/1L

16, G112 Xigg Y290 1199 Jide
17. Gig¢ X159

18. X2dd Yidg

19. X25@ Y200

2@, X3¢0

21. G112 X49g Yio@ 1340 J1dd
22, GlaYo

23, G613 X28¢ Y3ge I3¢¢ J3dg 02
24, G119 XZ2¢w Y149

Z5. Gog X149

P
=




i

rogramming origing

Picture 8.2
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selecting and programming origins

H REMARKS CONCERNING THE EXECUTION IN OPTION ®D®

——
Mool

~

The program’s layoubt in operations with the funciion Origin iz . of
basilar importance when uwusing the option "DY to run programs.

Hers are listed the origins’ programming rules in order to sxploilt
at its besst the option "D on programs @
- It iz opportuns to divide all processings in two groups @0 one

relative to Orgins ¢ and 1, and the other relative to Origins 2

and 3.This way, when running the program with option "D",1it will
be performed only one change of reference, with conseguant
time opptimization in panesl processing.

- Option "D" allows to run a program transfering the (olerancies
of the panel’s real lenght,in the middle of the pansl itsels :
the values programmed are infact converted into the es’ real
position (X and Y in relation with the two ref.point in
gqueastion, and  arse not reckoned on the panel’s theoretical
position enterad.

However, this is true only if the program is set up, on the two
references, in such a way to define two different work areas
not interfering with each other, both along axis X.

- fccording with what said in the two preceding points, 1t is
reccomended to refer consecutive millings to a single Origin
this is infact the only way to obtain processing values
independent from the panel’s lenght stated.

When the machine runs on two references, as valid referanc is
assumed the Drigin specified on the Glg of tool lowering.
Example : Glg X299 Y248 O
XS@d
X3¢ Yigad 02
X1ied Y3ad 03
GEg X49@ Y43 01
the program text above reported does mmt determine +aults, nar
when editsd nor when the grmgram FUMTS ith or without option DY

specified ¢ infact, in case of option ”&” specified, it is anyway
cified in the first program line) to
[

e

sumed Origin OF €a9 B
-

locate ithe esxscution’ he processings referred to

=)
etf.point.
F

Origins 02 and 03, in the 3rd and 4th  line, are performad
according with +the panel’s lenght stated (theoretical), and not
with the real lenght : this cuts off the sxescution of the program
in optiocn "DY.

o
|
o
Rl



salegciing and prograsming origins

=.In a program using programmed Origins (Origins from 04 to 09,
ara anyway: assumed as valid the reference Origins located on the
corners Afrom OF to 03} when punning the ophtion D%,

Bo s on Urigin 048 programesd owith  reference Origin 08 the
processings  programoeds on 84 are related to Ofigin 08 3 14 &
further Origin 05 is programmed, having as refersnce Origin 04,

alsg  the processings programmed on 05 are related to Origin 04,

EXAMPLE
Fanel s langht = 1A
Fanel’'s height = LY

i@ X109 Yige I1d ;o origin @ per default
A2

12 X40¢ Y389 1208 J308

19 XS5od

Y193

ET T £

B4 K3 Yi5@ Zi¢

G@é Y258

BEg X254 Y3

13, GBg8 X358

1. GEE X450

2. Bl¢ X3¢ Yige Zid 02 s origin 2

13, g

14, G@g XZog

13, G&7 X3 Y253 219

14, G@T7 Y158

17. G@Eg X254

»

B

G5
G

=80 g R e

0 M

The program  has been typed so to divide the processings on the
pansl in these two areas @

- area related to Origins @ and 1 1 Ffrom X4@¢ to X=&008.
Evaery operation related to Origins @ and 1 is performed within
this aresa.

- arsa ralated to Origins 2 and 2 : bevond the abscolute valude

K=oy,
Every operation related with Origin 2 and 3 is performed within

thizs arsa.

Thess two areas are defined as separate : this allow to find,
betwesen these two areas, ths part of the panel in which o
discharge what has besn left over in the relation betwsen the
pansl ‘s real and theoretical lesnght

this ares lays betwesen =480 and X=T0d.

o
i
i
i
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selecting and programming origins

The table reported below defines the execution terms with  inguiry
af option "DY:
per each work field are specified the kind of processing performed
{normal or  mirrored) the Ffield related {that means the
alternative ref.point), the Origins related to the ref.point on
the specified +ield and the ones related to the alternative
ref.point.

specifisd kind of related rigins on Origins on

field processing fimld specif. field| assoc.field

S normal A 7 | 2, 3

T normal R @ o, 1 2, 3

N normal ™ @ , 1 2, 3

A mieror S @, 1 2 4 3

R mirror T @ o, 1 2 4, 32

™ mireor N g , 1 2 4 3

When the program runs, the changes of ref.point is signaled in  the
following way :

1. It is nerformed the function of end panel on the running
field (for instance 1 resident function FUN @21, 1+ the
execution is of types N 2

2. It is performed the function of start panel on the new field
{(in the example : FUN @83, being the field M related with N} 3

3. the opsrator has to move the panel to the new refesrence, with
the machine waiting on field start (as defined in function
“gtart panal in execution” )

4. With “"Field Start" the panel processing on the new reference

™

starts again.

-}

[ors



mill radius correcition

ﬁ MILL RADIUS CORRECTION H

'y

Function R in a command Gl@ of start milling cycole

&
d

[VAnnld [Tttl LR+-—nnid

4
4

Gid Kususounus Yyyyy.vyyyy Zzzzz.
where R+- nn  should be specifisd in the following way :

nn gpaecifies the mill radius
nn should never be zero.

if introducing R+ or R~ (that is : nn omitted) the mill value 1is
read from the data entered in Farameters. In  other words, as
correction value is assumed the mill radius entered in the machine
parameters concerning the tool (mill) at work.

The sign associated to the mill radius specifies if the correction
has to be carried out on the left or the right side of the picture
in subject :

- sign "+ : corrects at the left side of the trajectory.

- gign - oz orrgu%s at the right side of thes trajesctory.
(right side and left side are detsrmined by following the oriented
direction of thE milling {(se=s figurs in picture 7.1)

Ficture 2.1

@ - R+nn N =MILL

G10 : GOO RADIUS

PATH

GO0 510 " LEFINED BY

Lw-w*m,w~wo R-+nNnN THE PROGRAM

e 4 e PATH OF
[w.._-wuw“«w—@ R - ‘%ﬁ MILL CENTER
GO0
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mill radius correction

ated on plane XY : other way, it
~adius correction aot allowsd?.

on the milling radius i1s  accsphted only in
i

The tool radius correction acits n
Lo the contour programmed, composed of
and circumnfarencs arcs.

The simpler reguest ¥ mill radius correction COnCerns &
contour i interpolation defined on a single geomebric tract

{circular or lic=ar).
The pictures to follow depict these elementar cases in determining

4

the correct contouwr i

- firgt, it is proposed a linear tract, with correction on
positive sign (first drawing) and negative sign (second drawing)
The geomebric tract resulting when the correction has ended
runs parallel to the original  tract, at a distance that squals
the mill radius.

- It is then proposed a circular tract with corraction on
positive sign (first drawing) and on negative sign (second
drawing) of the mill radius. The geometric tract resulting
onca  the corrsction has snded is concentrical in respect to the

'4g*na1 arc,and it is defined on a radius that differs from the

original radius for the valus of the mill radius.
In the exampleg reported, of tract definsd on clockwisse
rotation, to the correction on positive sign corresponds  an
increase of the radius value, on ths element corrected, iIin
ot to the original radius g the radius reduces once

corrected with negative sign.
criteria  to determine the arc correction result reversed
rot o

3

fr

=
with an arc defined on o.clockwise

tation.
In +he casss here considersed of contours defined on & single
tract, also the contow correscted remains defined on & singls
tract.
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original radius




& geomstrical contour howsver defined on mors  than a single
tract should be regarded as a sum of elementary situations of
carrection, defined on two consecutive geometrical slements.
With reference to this, four possible elementary cases ars to  be
distinguished @

al case 1 : sitraight line - straight line ;

by case 2 : straight line ~ arc g

o) case 3 : arc — straight line ;

d} case 4 @1 arc — arc .

The picture at the next page shows these four cases in a few
examples of correction.

With the arrows (pointers) are marked the original contours.

Each contours is assigned with starting point in (1), middle point
in (2} and final point in (3).

In the pictures, hesides the original geometrical tracts, are drawn
also  the correspondent corrected tracts with indication of the
geametrical structurs used to determine the correcht fracts
The examples reported are not casuwal, but defined on two different

-

Cases
- On the left side, ths geomstrical tracts corrected are detached,
without & point of intersection : thssse are the cases in which
the mill radius correction procedure inserts a comnecting tract
o the contowr corrected so to connect  the geometric  tract
correctad. With a correction of mill radius of positive sign,
the connection has clockwiss rotation direction ;3 with negative

sign the comnection has c.clockwise rotation direction.

s

ide, the geometric tracts corrected intersect :
the contour corrected remains detfined on two
and the corrected contour middle point is

cint of intersection of the two tracts correchted.

- On the right
in these cases
geomatric tract
assigned on th

M
T -




mill radius correction

Ficture : contours defined on two geometric tracts.
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Mill radius correction on closed figures :

radius correction

The o
its or
it is

i
a corneryin order fto avold damaging the plece right on that point.
a8 neutral

ogram does not automatically recognize 1if a figurse ends
igin. When a figure has coincident starting/end

important not to define as starting/end point a2 point

point should be assigned as starting/end point.

Picture 9.3 A, B

at

points,

in

DAMAGED
PIECE
\
@ FRESA
AN START FROM
0o clo NEUTRAL POINT

PIECE
PERFORMED
CORRECTLY




mill radius correc

In the previous axample can be noticed the two diffsrent ways fo
perform a triangle corrected from ths inner side.

In the first cass -picture 9.38 - ths mill descent take place in a
cornar of the figure (point of tangent variation) overlapping the
pisce when it lowers and raiss.

In this case iz important to shift the starting/end point to a
“reutral” point {point with tangent continuiity on the point of
starting and arrival (end}, as shown in picture 7.3E

In picture 9.4 are shown thres exampl: in which, by placing the

1
first point in a neutral point, the figure is perfomed corractly.

i
4 U

Picture 9.4




a connection
a inner part,
+ makes  no

In outside contouring often 1t is not really relavant
betwsen the start/end point, as the part to use is éh
and therefore the position of the lowesr/raise poin

dié%erence‘ {picturs .57

In picture 2.4 is possible to notice how in an obligue rectancle
corracted From  the inner side 1t has been necessary to  add one
morae point A to avolid overlapping in the start/end point; point A
is located on a linear tract so that it doss not have tangent

variation and the piece is performed correctly.

Pictures 9.3 e 9.6

mill lowering

piece
- contoured |
e




mill radius corrsction

Im picture 9.7, the same rectanglse as in picturs 9.6 is performnsd
with external contouring. In this case there is no need of adding
any point : the figurs is infact contoured correctly.

Picture 9.7
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Right hand correction
Gid R-
G1a XA4gd
Gi@ {14g Y3de

a

i

B

R
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mill radius correction

;| Right hand correction of
[ clockwise circle.

Glg R X200 YZEOQ 119
SO XIZgw YIod 1399 JZog

o

-

=+t hand correction of
clockwise circle.
e Gld R+ X20¢ Y2¢¢ Z714¢
y“/‘ e GED AZOg Y298 13488 JZ0E

0



8 sesn, to correct the allling tool radius cowld mean  to  add
connections  to the contowr as progeanmed. Onoa contour . howsver
assigned, the total number of connectiopns programmed can be sgual
to Ehe total numbesr of blocks programmed -1,

The Ffollowing vample shows the case of  programming a closed
figure with -outer correction and with a special focus  on the
connections insertsd.

The program realizing the figure in picture 9.8 does not close
the corrected contour tthz point of START/END (marked in the left
side of the picture) is, on the contowr programmed (inner), corner
point  and it iz offsst on the contour corrected {outer? and
splitted in  two different points.

The contour programmed is marked with gam*iauaus ling, while the
correction is dashed.

The poinkts programmed are numberesd from 1 to 11, plus 1 to close
the contour, for a total of 12 points.

On each point programmed are marked the perpendicular trajectories
to  the contour, on the tract coming to and on the one going from
the point itself; if the two tracis are tangent, the result is a
single perpendicular (examples : point S).

Onthe tracts of circular trajectory are marked rough  values. of
the processing radius.

On the picture result inserted ceonnections in the points :

point 2 (connection between two linear segments)

point & (connection between linesar segment and arc)

point 7 (cornnection between arc and line=ar ssgment)

point B (connection bestween two linear segment).

] already said, the points of begin and end cut line on the

+

perpendiculars indicated on point 1, along the two  linear

=3
arrected contour result distincts and they are localized by the
WO
racts of begin and end of the contour pragrammeék

st
i
i

Lo

rd
7 P



mill

radius correction

Picture 9.8
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The connections inserted have curve radius egual to the mill
radius.
When performing  thess connections it is applied anm interpolation
vaelocity proportional to ﬁﬁa valus of the mill radius, bassd on
the criterion here sxpossd @

- It is assumsd as reterence  the “refersnce intesrpolation

velocity” as defined in "FParameters”

~ To this wvalue is related the performance of arcs with curve
radii majors than or sguals to 1&d mm.

- Upon varying of the mill radius value to apply, a velocity is

produced which s

i. =2gquals to the reference interpolation velocity on the valuss
major than or esquals to 149 mm.

(reference velocity) % (mill radius)

Z. =guals to
183

For- mill radius values below 1d49 mm.

o

. Upon insertion of & connection, it is  imposed the velocity
rasulting the minor on the line preceding the connesction among
the velocity as above determined and the one entered in the
D ogr am.

st
]
rt

=
[ o s N

1 and 2 resulits higher than
fined in Farameters) it will
ALLOWEDY . THe program line
2 first line of the contour
reguired. { line of mill

“+

the velocity cbtained with
max . interpolation velocity
displayed the fault "VELDCI
n which the error is displayed i
pragrammed with the mill radius core
lowering).

To a variation of the value of reference intsrpolation velocity as
antered 1in Faramsters, should correspond a new recording of the
programs in which the mill radius has been corrected.

(function STORE in mode Edit)

o

r
€ o (3
h
0

i

T

oW

[

i

Ll ¥ S
]

u
[
i
)
-}

NOTE

The same remark is valid also when using R+/— ¢ if the mill radius
valuss entered in Farameters change, an adiustment of the programs
to the new values takes place only after a new storing. (STORE  of
EDIT)




WRONG GEOMETRIC CONDITIONS

Certain geometric conditions ars are considered wrong, and as such
they cause a fault to displav.
When a gesomstric erroe displays at mill radius correction, the
message is given in this way @

o)
[
X
It
i3
52}
I
g}
I
o
=}
|

"Error In 1i08 s e 5 a s GENERA

The last part of the message (letters "nm"” and "particular number®
i3 not so important for the operator, at the moment, bubt can help
in particular conditions of machine management.

The conditions not accepted are

1. Negative correction of clockwisse circular milli g (G12/613),
with mill radius longsr than ths connection radius g
ar 1
Fositive correction of «
with mill radius longer than th

w ar milling (G13/6@3)
Iy @
The %irst case 1s depicted in the pictur
]

ircul
action radius.

The 2rror 1is displayed as @
"Error 56 @ MILL RADIUS VALUE N
in the first case
"Error 56 ¢ MILL
in the ssecond csa

S
o
i
=

T ALLOWED (a -2
RADIUS ValLUE NOT aLLOWED {a —Z2@2a)y "

s, "
M indicates that the line

a
ig defined on an arc.

Picturs

MILL RADIUS




mill radius corescition

i

ined on one poin

*

“Ereoe 38 @ GEOMETRIC ERROR IN MILL RADIUS COR

A

o~ T
{3

; -4
bt

o]

.

Thae lsttars v

51" means that

the line in cbhject is defined

o oa straight line.

%, Correction of circular geometric tract, with radius amallar

than @.5 mm.
The errar is displayed as @
“Epror 38 @ BEOMETRIC ERROR IN MILL RADIUE CORRECTION
(a —-2@03@} "

1
H
The letter "a" means that

a
the line in subject is
defined on a arc.

4. Correction of two consecutive linear segments, with lenght
one sesgment smaller than the mill dimensions.
This caszs is shown in the picture.
rror is displayved in one of the two patterns

The srro
NEreoe 54 1 MILL RADIUS VALUE  NOT ALLOWED (rr -311@)0
"Epror 56 @ MILL RADIUS VALUE  NOT ALLOWED (rr —3128) 7

according with the geometric area in subject.

PICTURE

' external
intersectiod\\\\x
N
4

—

s..;}”‘”‘

T \ (2)

ot

£t

]
oo
[ip



mill radius correction

5. Correction between a linear geomstric tract and a consscutive
circular geometric ftract (or vice versal), with solution on  the
cazsse of connection, 1f the connection arc as reckoned iz not
repgroducing the original contour.

This case iz depicted in the picturs.
The error is displayed as @

LS CORRECTION

HE e 38 @ GEOMETRIC ERROR IN MILL RADI
{(sl—a —4&&@) "

(in case of straight line - arc)
fErpror 38 1 BEOMETRIC ERROR IN MILL RADIUS CORRECDTION
(a~sl —4L&8)"

connecting arc

. 4

=01
|

o

~4



mill radius correction

&, Correction between lingar geometric ftract and consscutive
circular gesometric tract {(or vice versal), with solution on
imterzection case 14 the point of intersscition lays sxternal to
the geometric tracts corrected.

The casse is shown in ths picture.

The error is displayed as :

e 38 r GEOMETRIC ERROR IN MILL RADIUS CORRECTION
{(gl—a ~S2g@)"

CERror 38 @ GEOMETRIC ERROR IM MILL RADIUS CORRECTION
{(gl—-a -S2¢5)"

"Error X8 : BEOMETRIC ERROR IN MILL RADIUS CORRECTION
(gl—a -S21d3"

W

"gle-a" if straigt line - arc
ta—-5lt if arc - straight line

_external point
of intersection

o

L
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mill

radius correction

ERRUORS DISPLAYED IN EDIT OF MILL RADIUS CORRECTION

Error Massage and desceiption
numbear

38 GEOMETRIC ERROR IN MILL RADIUS CORRECTION
In the cases above sxamined.

51 VELDOCITY NOT ALLOWED
If the velocity sntered on a connection is highse
than the max. interpolation velocity entered
in Farameters.

53 MILL RADIUS CORRECTION NOT ALLOWED (PLANE NOT XY)
Function R of mill radius reguired on a group of
millings not entirely defined on plans XY.

56 MILL RADIUS VALUE NOT ALLOWED

In the cases above sxamined.




contouwring

| PERFORMING CONTOURING

The contouring defines a feature exploited when performing
millings and depending both from the geometry of the contour as
programmed, and from the programming modalities smployed on  the
contour itself.

an  instructions sequence of linear and circular interpolations
performed without :

- acceleration and deceleration ramp

~ stopping on the connecting points
defines a processing of contouring.

Consider a generical contouwr under milling :
Big ¥ (1) Y1y Z41)Y V¥ nn.n FPpp ...
3.. X{2Y Y(2) Z(2)Y ¥X nn.n Fpp ...

On each program line is assigned :

- Function G of interpolation selection (G1g , G1Z ,...7
— Functions of values assignment (X, Y, Z, «..)

~ Function F of interpolation plane selsction (FXY, ..)
- Function VY to set the interpclation speed.




contouring

AUTOMATIC RUNNING OF CONTOURING

The control i1s  able to run aut atly the contouring whan
performing a contour millin =
When exploiting this possib = the following criteria :

i, On  esach program line it is possible to vary the interpolation
».i

spesd .
2., Between a milling and the next the continuity of movement i3
mantained, according with the interpolation speed assigned on

sach llne, i conditions of ”geometris continhuity” betwesn the
millings in aobject take place. When performing a contouring,
the speed max. gap allowed should be defined experimentally.

The condition of “"geometric continuity” take place if the tangents
in the connection point differs within an anc?é of max.ld degrees
(however positioned in space!). In & execution not in cantcurimg,
the velocity values programmed on each line Lme ns unchanged.

ol T

The situations g ometrically possible to define a connection point
on a contour in interpolation are here definea

CASE 1 : straight line — arc {(on a plane)

b

CASE : arc (on a plane or segment of a helix) - straight line

CASE 3 : arc (on a plane or segment of a helix) - arc {(on a plane)

CASE 4 : straight line - straight line

On thess cases it is tested the condition of "geometrical
continuity”, with a confirmation if the two tangents in  the
connecting point result positionsd within an  angle, howsver
positioned in the space, of 14 degrees.

The two tangent lines are reckoned on the connecting point @

In case of straight line, the tangent line coincides with the
straight line itself, both if it defines the trajectory arri ving
to, or departing from, the connecting point.

The direction of the tangent straight line coincides with the

directicn of the milling on the linear segment.

In case of an arc, the tangent straight line coincide with the
tangent to tﬁ@ arc in the connecting point. The direction of the
tangent straight line follows the direction of the circular

A T -,
MLLiinmg.

1—2



contouring

: straight line - arc (on a segment of helix )

0
prd
0
m
il

CASE & : arc {(on a plane or a segment of helix) - arc
{on a segment of helix)

These are cases with the connecting point in exit  on a sagment

aof helix.

The condition of geometric continuity is ftested in a stricter way
than in the previuos cases. In facht, on the two tangent straight
lines are nobt considered the componsnts along axis 7 : they are
cansidered projected ontc plane XY. The condition of geomstric

continuity is therefore tested in this way @

1. the two tangent straight lines, determined in the connecting
point, should result distinct within an angle of 1@ degrees.
2. The shiftings programmed on axis Z, concerning the two millings
in obi=zct, should not determine displacemants in opposite
directions.

Appointing with =1 the displacement assigned to the milling
arriving at the connecting point, and with z2 thes displacement
assigned to the milling departing from the connecting point (z1

]
‘

and z7? are values increments with sign + or -

- the caseas @ zi % =) = @ [read : if the result of =zi
multiplied Ffor z2 is positive or eguals zerol suit the
condition 3

- in case of result bel
suited.

w zero (negative) the condition is not

£

@
rostrictive than the checking carried over on the previous casess j
This control infact does not consider the displacement required on
axis Z.

Frogramming on function C allows anyway to disable the contouring

in connections with segments of helix (departing +fraom the
connecting point) when the condition of continuity 1is found
unsufficent.




contouwring

FUNCTION “C" TO HANDLE FPROGRAMMED CONTZURING

In programs’lavouts it 1is always p
the contouring in  any connecting
milling.
This possibility does not cut off the automatic contouring
facility but compleste it, as it will be erxamined here.

Frogramming mode : function C in a line of milling.

Syntax : Ggg Xnnn.n Ynnn.n Znn.on DVnnl [R+-nnl [Ccld

wheare : on furction C is accepted the programming of @ C@; Clp CZ.
Par default it is programmed C&.

Function C programmed it is spreaded within a pattern ot
consecutive milling {until different specification), but o
spreading takes place between a milling contour and the next.

The three possible modes are :

ca qualifies automatic contouring from  the point - of start

milling or connection — in which it is programmed.

I+ a contour under milling is started without program on
function C, this is the mode assumsd per default {automatic
running’ .

which 1t is

C1 gualifies contouring execution, from the point in
pr@gr%mm ed. Once selected, C1 keeps activated until different
specification, and only on the contowr in ob ject.

C? disables contouring execution, from the point in which it is
programmed. Once selected, CZ keeps activatead until different
specification, and only on the contour in obisect.

When a subprogram is loaded, the contouring is performed as it
has been specified in the subprogram itself.

programs  wWith

The +ollowing examples prmgoge milling
ion © ig not used!)

cont
the contouring automatic running facility

h i' f”
Rt
ot

1 {f:»~l.,_
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Example N. 1 {(FPi
1. Bilg X1gd Yidd
Z. X30¢
2. B1l2 X4dg YIJO@
4, GB1@ Xé6g@ YZED
5. B1Z X4@gg Y4ZG
&, B@d X189 Y4od
T. Bl¥ XS00 YIS
8. X725 Y75
Z. G112 XB@g¢ Y154

1@, X&5¢ YIPE 168

11. G@¢ X3¢Q Y459

Following, are r
Appendix E 1 Au
under milling ar
addressing have

cture 1@.13
Z1i¢
I13gy J208
1488 J2E5

I7@d J175
g Ji159

analisys in course.

{ Program start
selected ; ente

{ Begin the first
of  axes X, Y
gqualification

INFRE

LINEAR XY RATE
Di: Z@g  DE:

FIFRE

aRc Y CLOCK
BXC: ¢  avyC:

LIMNEAR XY RATE
Dls 288 2z

IMFRE

ARC Xy CLOCH
GEC: -23g  QYC:

FIFRE

LIMEAR XY RATE
Di: =3y DZ: -

{ End of the con
valus ot the

; disab

eported parts of the text “disassembled” (see
wiliary programs of debug) when the contours
e performed. The references to the programs
been deleted, as they were irrelevant in the
: function ‘“start program” in the work field
 the processing velocities F;
contour in interpolation @ initial positioning
, Z tas in line 1 of ths sources program) and
of tool type J F 3
(1}
I0: ¢ RESOLI: 4 RESOLE: 4 RESCLJI: 4
@ DZ: @ RG: Zgg
(23
WISE RATEIC: @ RESCOLI: 4 RESCOLE: 4
1gd  OXF: 1@8  QYF: 1@@  RADIUS: He
IC: ¢ RESDLI: 4 RESOLKE: 4 RESCLI: 4 {33
75 D3I @ RG: 29U.4
(43
WISE RATEIC: @ RESOLI: 4 RESOLE: 4
@ QYXF: —20@ QYF: 29¢ RADIUS: 209
(53
IC: ¥ RESOLI: 4 RESOCLE: 4 REBOLI: 4
75 D3R @ RE: 3@l
tour under milling @ wait arrival on  the final
aves in interpolation (as linwe & of the source
ling of tool typs J F g




contouring

.

{ Begin the second contour in interpolation : initial positioning
of  axes X, /7, Z {as in line 7 of the source program)  and
gualification of tool type J ¥ 3

INFRE (&)

LINEASR XY BEATEIC: ¢ RESOLI: 4 RESOLE: 4 2 REBOLI: 4
Di: 225 D2 2% D3I:r @ RE:r 22607

FIFRE

ARC XY CLOCKWISE RATEIC: ¢ RESOLI: 4 2 RESCLE: 4
OXC: -2 GYyC: 1@E QXF: TS GYF: ¥E RADIUS: 1@

ARC XY CLOCKWISE RATEIC: ¢ RESOLI: & REBOLK: 4
OXC: 158 OYC: @ GOXF: —18@ QyF: 139 RADIUS: 15@

LINEAR XY RATEIC: ¢ RESOLI: 4 0 RESOLK: 4 RESOLI: 4
Di: —~15¢ 2: 1%@ D3 @ RBE: 212

{ End of the contour under milling : walt
value of the aves in intesrpolation (as i
orogram) and disabling of tool type J F i

arrival on the +final
line 11 of the sourcs

£ End o0f the program : function of "end program " on  the WO
field selected > .

NOTES

(1Y The instruction INFRE gualifies the contouring when parfarming
the connection in point 2 (conmection betwsen line and arc) @
the tangent in point 2 infact coincides with the trajectory
af arrival (from 1 and 2} and of departurs {(from 2 to 3).

(7Y The instruction FIFRE disables the contouring from the arriving
point of the i lati truction following (in this case

ie clear the corner 1n

5
picture 1#.1
= e axes  arrive  with

i i
point 3. In this point, theresfore, L
handling of the deceleration/stop ramp. The starting, toward
point 4, takes place with the accelaration ramp.

rion LINEAR : performs a linear interpolation from

(3) Instruc
point 3 to point 4, with stop also on point 4 (being performed
in FIFRE)D

(4) INFRE recognize geometric continuity on point O (connection
metwsen arc and linel.

(5} The instruction FIFRE disables howsver the contouring of  an
end (final’y point of a contour in interpolation.

(4y Im the second contouwr programmed (From line 7 to lime 11 of
the source progeam) it ls carrcied out orly the contouring  of
point 8 (first connecting point of the contour) connection
hetwesn line and arc.
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contouring

Example N. 2 (Picture 148.2)

Glg Xidd Y3@d 710

»

. Y20u
L BLZ L2900 Yigg 1289 JZou
. Blg X399

G1Z X500 YZoo 1403 J290
G1@ X475 Y47S

»

. B13 X&28 Y3EE 14735 J3E05
. B1Z XV25 Y225 IVES J3E5
. BI3 ABES Y125 ITZ25 J1ZE

K URRY (RN B 4 N ST W O O R

*

G XS@@ Y1igd

ok

"disassembled”, when running the milling :

-]
0
i

Start program : function “start program " in the selected work
fisld ;3 enter the processing velocities X;

{ Begin the contour in interpolation :initial positioning of axes
X, Y, Z (as in line 1 of the source program) and gualification
of tool type J ¥ 3

‘.L,

INFRE (1}
LIMEAR XY RATEIC: @ RESOLI: 4 RESOLE: 4 RESOLI: 4

Di: @ DZ: -~1@@  D3: @ RGE: 1@4d
aARC XY CLOCHEWISE RATEIC: @ RESOLI: 4 RESOLE: 4

GXCs i@ QYCs: @ GXF: 1@ QYF: —~1@@ RADIUS: 1@
LIMEAR XY RATEIC: © RESOLI: 4 RESOLE: 4 RESOLJI: 4
Dil: 2@g DI @ D3z g RE: 29
WISE
1

ARC XY CLOCKKWISE RATE IF' ¢ RESCLI: 4 RESOLE: 4

GxXg: @  avyl: @@ OXF: @g AYFs 1l RADIUS: 189
FIFRE (2}
LINEAR XY RATEIC: ¢ RESOLI: 4 RESQOLE: 4 RES0OLI: 4

Di: —-25 DZ: 275 D3 @ RG: Z76
INFRE (3
ARC XY C.CLOCKWISE RATEIC: @& RESOLI: 4 RESOLE: 4

OXC: @ @QYC: —15¢ GXF: 15¢  QYF: ~13¢d RADIUS: 154¢
ARE XY CLOCHWISE RATEIC: ¢ RESCOLI: 4 RESOLK: 4

OXC:  1@@ GayC: @ GXF: 1@y QYF: ~148% RADIUS: 1@

(45

FIFRE

AR XY CL.CLOCHWISE RATEIC: ¢ RESOLI: 4 REBOLE: 4
O¥C: @ aY¥C: —1d@  QGXF: 1@3  QYF: —149 RADIUS: 12@

LINEAR XY RATEIC: ¢ RESOLI: 4 RESOLK: 4 RESOLJI: 4
Di: ~325 DZ: 25 D3: @ RG: 325.8

{ End of the contour under milling : wait arrival to end value of
the avxes in interpolation (as in line 1% of source program)s
disabling of tool type J F j

{ End of the program : function “end program" in tha wor-k  field

selected * .

M
b
|
4]



NOTES
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contouring

The instruction  INFRE gqualiti the contouring wher
amr?s#mzmg the connection in point 2 (connection between line
and  arc). Ths contouring keeps gqualified until the second
instruction "ARCY, in the connection on point 3.

i

4

o

In the corner in point & the axss under processing ars
stopped, to start again on the arc toward point 7.

The instruction INFRE before the instruction ARC qualifies
the contouring on *ﬁw connections in points 7 and 8.

Disabhles +the contouring of the corner in 7 and till the end
of the contour in interpolation.

-
h
{1



contouring

Picture 186.2

L1




contouring

N. 3 {(Picture 18.3)
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Unlike the +two previous examples, the milling profile is  here

performaed on two different planes.

This makes the “disassembled" text different in respsct to the

source text, for what concerns the interpolation instructions

{linsar and circular) used : every interpolation instruction is

infact reported to the processing on the three axes gualified to

interpolate @ X, Y, Z , in this way :

- In linear interpolations is employed the ins. LINEAR on XYZ j

- In circular interpolations is employed the ins. HELIX, with
circular development on the two moving axes, and helix’ axis
along the third axis (still) i

—~ In the helicoidal interpolations programmed on the source text,
it is employed the instruction HELIX, as before, with circular
development on plane XY and helix’ axis along axis Z.

The conversion of avery interpolation on area XYZ is carried over
with any contour programmed with variation, in the contour itzself,
to  handle

of the interpolation plane 3 this is necessary in order to
the contouring on the programs to be run.
To have this clear makes possible fto read the "disassembled text”

reported in the nexit page.

fs

1@—-11



contouring
{ Start program : function "start program” in  the work field
selected. Enter the processing velocities ¥
{ Begin the contour in interpolation : initial positioning of
ares X, Y, Z {tas in line 1 of the souwrce program)  and
gualification of tool type J F ;
INFRE
LINEAR  XYZ RATEIC: & RESOLI: 4 RESOLE: 4 RES0OLI: 4
Di: @ D2: @ D3 —-1g¢ RG: 12
HELIX (XZy Y CLOCEWISE RATEIC: ¢ REBOLI: 4 RESOLE: 4
RESOLI: 4 DY: @ DCIR: 8 DIAG: 8.2 XC: S @ZC: @
OXF: 5 QIZIF: -5 RB: I
LINEAR XYZ RATEIC: @ RESCOLI: 4 RESOLK: 4 RESOLI: 4
Di: 295 DZ2: @ D3: @ RG: 299
HELIX (XY) Z CLOCEWISE RATEIC: @ RESOLI: 4 RESOLE: 4
RESOLJ: 4 DZ: @ DCIR: 157.2 DIAG: 157.4 @GXC: @& QYC: 14w
GXF: 193 QYF: 138 RG: 198
LINEAR XYZ RATEIC: ¢ RESOLI: 4 RESOLE: 4 RESOLJ: 4
Dl: @ D2Z: 93 D3: @ RG: 95
HELIX (YZ) X CLOCKWISE RATEIC: @ RESOLI: 4 RESOLK: 4
RESOLJ: 4 DX: @ DCIR: 8 DIAG: L2 EYC: @ RIC: 2
gYF: 5§ QIF: 5 RG: 3
FIFRE
LINEAR XYZ RATEIC: ¢ RESOLI: 4 RESOLK: 4 RESOLJ: 4
Di: @ D2 @ D3: i@ RE: 14
£ End nf the contour under milling : wait arrival on  the final
value of the axes in interpolation (as in line 8 of the source
program) 3 disabling of toosl type J ¥ j
{ End of the program : function “end program" in the work field

selected ¥

The entire contouwr programmed has been contourad
is displayed,

FIFRE
interpolation
point.

infact, only befors the la

to disable the contouring once

"
%

the instruction
instruction of

the Final

=
reached

S
tJ

fors
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FPicture 18.3
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contouring

It ig heres proposed a contour to be milled in diffsrent programs
mf the sources text, wusing function C.

Example N. 4 (Picture 18.4)

On the contour as in picture 18.4, are pgroposed three source teuxts
differing for the kind of contouring. On the first text reported,
function © has not  been used :  the contouring is perforessd
avtomatically.

. BlE X149 Yide 114

. B14 X209 YE@ 119¢ Jo5d AZg

. Big Y15@

. Bl4 X49@ I1@@ JTS A3Q

. 515 X45¢ YZIES 154 J73 ALS

. Glg X499 YIgP

T. XS@g Y359

B. B14/3 X350 Y454 1159 Jigd ATE
7. Gog

O O s G B e

On the sscond text reported, function C appears on line number 3.
(C2 2 disables the contowing, in this casze until the end of the

-

contour programmed)

1@ X108 Yi@2
G14 X200 YS@ 1160 IS8 AZG

G1o Y152

614 X4pd 118¢ JTS A3Q

G15 X45@ YZ25 IS¢ J7S A1S 2
Gl X4QU Y3Ed

XS@EE YIS ,

G14/3 X350 YASH 115¢ J1g@ ASG
G

. » »

* * "

e O I O I

*
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Picture 18.4
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contouring

O the t

8! gportaed : function ig displayed in the lines
4 (C2 @ disa f i

o

&

~
H

es contouring), 5 (C@F : gualifies automatic control

Y, 7 (01 : obliges the performing of contouring, in

1 the end of the contour pro

i
|
“‘S
w
S
5
i
o

1. Gi@ X1i9@ Yidg 219

2. Bil4 X2¢@ YE@ 11¢d J5¢ AZd

Z. Blg YiSe

4, G144 X4@g [1¢g@ J75 A3Z CZ

5. G195 X45@ Y225 15@ J7S ALS Co
&. GLE X4@@ YIgY

T. X3gg Y35@ Ci

8. G14/3 X35 Y45¢ 11S@ J1¢@d ASY
F. Gad

The texts programmed set in evidence also  the appl
function © on functions that implies the sourcs text e rns
a bigger number of execution lines. In the example : to every
function G614 or G155 corresponds the execution of more circular
interpolation instructions. Similar situations happens when
programmning =

For what concerns  the contouring @ on  the added circular
interpolations f(arcs on oval, simplified connections, connection
upon  mill radius correction), it is applied function C wvalid on
the correspondent source text instruction.

The “"disassembled" texts of the three program versions proposead
are shown in the next pags.

The functions running the execution of arc of oval are pointed out
as groups with indication of the source texvt line number to  which

the group refers.

18-14



contouring

FIRST TEXT PROPOSED

¥

e

o Py

¥

i

e LI

on Ystart grugraa“ ann the work field
sing veloclitiss >;

grpolation ¢ initial positioning of
of source texit) and gualification of

Start program @ functi
selected. Enter the pro
Begin  the contour in i
aves X, Y, Z {as in line
tool type 3 T 3

[ 11
ﬂ} L‘

INFRE
ARC XY CLOCKWISE RATEIC: 4 RESOLI: 4 RESOLE: 4
OXC: 2@ OYC: @ QXF: &.B GYF: ~135.2 RADIUS: 2@
FIFRE
ARD XY CLOCHWISE RATEIC: ¢ RESOLI: 4 RESCLE: 4
OXC: 93.2 QYC:1g6.8 OXF: 93.2 QYF: -34.8 RADIUS: 141.6
LINEAR XY RATEIC: @ RESOLI: 4 RESOLKE: 4 RESOLJ: 4
Di: @ D2: 1@@ D3I @ RG: 149
INFRE
ARC XY CLOCHWISE RATEIC: @ RESOLI: 4 RESCLE: 4
GXC: 3@ QYC: @ GXF: 2.6 QYF: —-12.46 RADIUS: 34
ARC XY CLOCKWISE RATEIC: @ RESOLI: 4 RESOLE: 4
OXC: 97.4 QYC: 44.4 QXF: 194.46 GYF: ¢ RADIUS: 1¢6.8
ARC XY CLOCKWISE RATEIC: @ RESOLI: 4 RESOLE: 4

QX =27.2 OYD: 12.46 OXF: Z.46 QBYF: 12.6 RADIUS: Z9.8
ARC X ANTIOR. RATEIC: ¢ RESCLI: 4 RESOLE: 4
DXC: BX.8 GYC: @ QXF: 42, OYF: 73 RADIUS: B3.8

FIFRE

ARC XY C.CLOCKWISE RATEIC: @ RESOLI: 4 RESOLK: 4
GXc: TF.4 BYC: —13 QXF: F.4 OQYF: 1.8 RADIUS: 14.8
LINEAR XY RATEIC: @ RESOLI: RESOLE: 4 RESOLJ: 4

4
Di: -5 D2: TS D3I @ RGE: F9
LINEAR XY RATEIC: ¢ REROLI: 4

D1l: t@e D2Z: S¢g D3 @ RG: 111.8

INFRE

ARC XY CLOCKWISE RATEIC: @ RESOLI: 4 RESOLE: 4
axg: @ QYC: 175 GXF: 14@ QYF: T@ RADIUS 170

ARC XY CLOCHWISE RATEIC: ¢ RESOLI: 4 RESDLE:D 4
OXC: —-4¢ @YC: 3@ OXF: @ QYF: A% RADIUS: 5@

ARe XY CLOCEWISE RATEIC: ¢ REBOLI: 4 RESQOLE: 4
gxXC: ~149 QYC: —-185 GXF: -284 QYF: @ RADIUG: 175

FIFRE

ARD XY CLOCKWISE RATEIC: ¢ REBOLI: 4 RESOLE: 4
GXC: 4@ GYC: -3¢ OXF: -1¢ QYF: -3 RADIUS: SU

End of the contour under milling : wait arrival on end value of
the axes in interpolation (as in line 9 of source programl.

-

Digsabling of tool type 4 F
End of the program : functicon "end program” on the work field
selected ¥ .
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contouring

The automatic running of thes ntouring sets  in  evidence the
corner polnts 1 points 2, 3, 5 S

The arcs of oval are obvicusly performed 1in contouring, having
heen detesrmined on the condition of geometric continuiiy in  ths
variation points of the interpolation radius.

SECOND TEXT PROPUSED

{ Start praogram : function "SBtart program” in  the work field

selectaed. Enter processing velocities }:
{ Begin the contour in interpolation : initial positioning of axes
X, Y, Z {as in line 1 of source program). 3 gqualification of

tool type J ¥ g

INFRE
- ARC ¥Y CLOCEWISE RATEIC: ¢ RESOLI: 4 RESOLK: 4
% OXC: 2@ 0QYC: © OXF: 6.8 0OYF: —15.2 RADIUS: 24
2 FIFRE
|  ARC XY CLOCEWISE RATEIC: ¢ RESOLI: 4 RESOLK: 4
L OXC: 93.7 QYC:1¢6.8 GXF: 93.2 QYF: —-34.8 FRADIUS: 141.4

LINEAR XY RATEIC: ¥ RESOCLI: 4 RESOLE: 4 RESDLI: 4

D1l @ DI 1@¢ D3 g RE: 1@y

INFRE
~ AR XY CLOCKWISE RATEIC: ¢ RESOLI: 4 RESCOLE: 4
| OxXC: 3@ GYC: @ QXF: 2.6 QYF: —-12.4 FRADIUS: 34
N XY CLOCEWISE RATEIC: ¢ RESOLI: 4 RESCLE: 4
| QXC: 97.4 0YC: 44.4 QXF: 194.46 GYF: ¢ RADIUS: 1¢6.8
|  arc X¥ CLOCKEWISE RATEIC: ¢ RESOLI: 4 REBGCLE: 4
L OXC: —-27.2 QYC: 12.46 0OXF: 2.4 QYF: 12.&6 RADIUS: Z9.8
FIFRE
~ ARC XY C.CLOCHWISE RATEIC: @ RESOLI: 4 RESOLE: 4
5 QXxc: 83.8 GYC: @ GXF: 4Z.46 GYF: T3 RADIUS: 83.8
| ARC XY C.CLOCWISE RATEIC: ¢ RESOLI: 4 RESOLE: 4
L @XC: 7.4 QYC: —-1i3 @XF: T.4 @QvyF: 1.8 RADIUS: 14.8
LINEAR XY RATEIC: ¢ RESOLI: 4 RESOLE: 4 RESOLI: 4
Di: =S@ D2: 73 D3 @ RG: 948
LINEAR XY RATEIC: # RESOLI: 4 RESOLE: 4 RESOLJ: 4
Dis i@ DZ: 5@ D3 @ RE: 111.8
~ ARC LY CLOCKWISE RATEIC: ¢ RESOLI: 4 RESOLE: 4
GXC: @ @YC: 175 GXF: 14 QYF: T¢ RADIUB: 17
RO XY CLO C?MZSu RATEIC: ¢ RESOLI: 4 RﬁQSL“= 4
g OXC: —4g  QYC: 3@ GQXF: @ QYF: &8 RADIUS S
HRC 1Y CLGC%NESE RATEIC: ¢ RESOLI: 4 ﬁﬁgﬁi%: 4
OXC: —14¢ GYC: —1@5 GXF: -28¢ oYF: @& RADIUS: 175
&SRO XY CLOCEWISE RATEIC: ¢ RESOCOLI: 4 RESOLE: 4
L O¥C: 4@ QYC: =3@ QXF: —1@ QYF: —-34d RADIUS: 5@
{ End of contour under milling : wait arrival to the final wvalue
af  the  axes in interpolation {(as in line % of the sourcs

CEeogram’ g digabiiﬁa of tool type J F i
{ End of the program : function “end program” in the work field
selected F .
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contouring

fdutomatic running of
connection in point 4.

Function T2 programmed
contouring from line o
contour programmed.

Note

oval programmed in line 3.

THIRD TEXT PROPOSED

{ Start program : function "start

gselected ; enter processing

contouring

kesp

on linse S of the
af the sourcs

@

T e

orogram”
velocities Fi

gqualitied

Source

-
™
until the

in  the

-
Ci

wWor

111

disables

of

Row the sslection on CZ kesps operative on the whole arc

b

positioning of axes

{ Begin the contour in interpolation : initial
X, Y, Z {as in line 1 bof the source text) ; gualification
taol type J ¥
INFRE
ARC XY CLOCEWISE RATEIC: ¢ RES0OLI: 4 RESOLE: 4
E OXC: 2@ QYC: @& QXF: 4.8 QYF: —-15.2 RADIUS: 2@
2 FIFRE
L ARC XY CLOCEWISE RATEIC: ¢ RESOLI: 4 RESOLE: 4
OXC:93,.2 QBYC: 1046.8 OXF: $3.2 GYF: -34.8 RADIUS: 141.6
LINEAR XY RATEIC: @& RES0OLI: 4 RESOLE: 4 RESGOLJ: 4
Di: @& D2t i@y D3: @ RB: 149
~  ARC XY CLOCKWISE RATEIC: ¢ RES0OLI: 4 RESOLE: 4
QXC: 2@ OOYC: @ BXF:r 2.6 QYF: ~1Z2.4 RADIUS: 3@
4 ARC Y CLOCEWISE RATEIC: @ RESOLI: 4 RESOLE: 4
OXC: 97.4 QYC: 44.4 QOXF: 194.46 QYF: @ RADIUS: 1©6.8
AT XY CLOCKWIGSE RATEIC: @ RESOLI: 4 RESOLE: 4
L. OXCy =-27.2 QYC: 12.46 GXF: 2.6 OYF: 12,6 RADIUS: 29.8
INFRE
~ ARC XY C.CLOCKWISE RATEIC: @ RESOLI: 4 RESOLE: 4
GIXCs .8 GYC: @ QXF: 42.4 GYF: T3 RADIUD: B3.B
S FIFRE
AR LY C.CLOCKWISE RATEIC: £ RESCLI: 4 RESOLE: 4
L GXC: 7.4 0OYC: —13 GXF: 7.4 QYF: 1.8 RADIUS: 14.8
LINEAR XY RATEIC: ¢ RESOLI: 4 RESCOLE: 4 RESODLI: 4
Di: ~3@ DZ: TS5 D3: @ RGB: 79
INFRE
LINEAR XY RATEIC: ¢ RESDOLI: 4 RESOLE: 4 RESDLI: 4
Di: 1&g DZ: 5% D3 @ RG: 111.8
~ ARC XY CLOCKWISE RATEIC: @ RESCLI: 4 RESDOLE: 4
mXC: @ QYD: 17 UXF: 149 QYF: Y@ RADIUS: 1735
ARC XY CLOCKWISE RATEIC: @ RESOLI: 4 2 RESOLE: 4
OxXC: —49 GYC: 3@ QXF: @ OYF: 6@ RADIUS: 5@
82 ARC XY CLOCHEWISE RATEIC: ¢ RESOLI: 4 RESOLE: 4
OXC: —14¢ OYC: —1@5 GXF: -28¢ OYF: @ RADIUS: 173
FIFRE
SR0 ¥y  CLOCHWISE RATEIC: @ RESOLI: 4 RESCLE: 4
OXo: 4@ OYD: =3¢ GXF: —1@ QYF: ~3@ RADIUS: 5@

field



antouring

{1

]

{ End of the contour under milling @ wait arrival to final wvalus
of  axss in  interpolation (as line ¥ of the source texiti
i blimg of tool type J F g

iy

End of the program : funcition “end program” on the work field
selected F . :

Automatic running  of contouring keeps qualified till the
connection in point 2.

Function C2 programmed in line 4 of the source text disables the
contouring of the arc of oval programmed in that same line.
Function ©C@ in line 5 qgualifiegs the Automatic running of
contouring according with the geometric contour programmed.
Function C1 in line 7 imposes the contouring until the end of the
contour.

13-



Frogramming Farameters

“ PROGRAMMING PARAMETERS H

In the stage of program Edit it is possible to exploit the
facility of parametric values programming.

That means that,instead of numbers to appoint the reguired values,
it is possible to entsr formulas containing the panel’s sizes.

Calling L, H, and T the dimensions raspectively along axes X, Y, Z
the wvaluss relative to sach axis can contain  the corres pmndeﬂt
dimensional parametsr :

X and I = function of L (panesl’s lenght )
Y and J = function of H (panel’s height )
Z and ¥ = function of T {(panel’s thickness).

The expressions allowed are linear combinations of ths kind of, for
instance for X 1
X+ a* L /b *cxL /7 d)

where 1
a b, c 4 d whole or decimal numbers, of max.
shape £4.27 3

* multiplication sign
/ division sign
+ sum sign
- subtraction sign
¢ round brackets should enclose the

supression. The character "{" should be
typed immediately after the valus function
(in this cass X} without adding spaces.

No space should be digited within the round brachets.
expressions entered wrong, it will be displaysd the error :
"OTEXT ENTERED WRONG"

This programming method allows to bond the points on the edge o
the panel, at its center or to run operations along fined
fractions of any of the panel’s dimensions.

rformed concerning the “correctness" of a program
ic pattern. So, for instance, on a program of a arc
ius, a program concerning the Ffield I value {herea
o the radius? in parameiric pattern is anyway acceptead,

doss not represent a legitimate use of it.

111



ramning Farameters

axpressions of parametrical programming are here listed as
les :

"
£
et
gt

,
<
i

By

o

S IR 01 B W I R

g S
L

P e (D
™ L{} Ot

e

3@ .

/
[

pts

In this example it is clear that there is no need of the dimension
parameter related to the programmed value (for instance, letter L
on value of X). Alsc expression entirely numeric are valid :
XA(7@&+ 14

X (1gad— 1038}

X(9ud/5) .

At this purposs, an interesting application concerns a program
having C(inchesl as measure unit, with expressions containing
fractions of [inchesl.

For instance :

L(S5+7/8) could indicate 5§ inches + (7/8) of an inch

w(S/4) could indicate (35/4) of an inch.

Some use of parametric pattern programming is proposed in  the
pages to follow.




. Pegr-amming Farameters

EXAMPLE n. 1

3 & 3

*

3 * *

W3O~ O O b R e

»

The

31y X100 Yigg

XLL/72-5¢)

G122 X(L/2+3d
Gig X{L-1@d)

Y AH/ 238

512 YIH/Z2+38)
G1d Y {(H-10&)

XIL/2+58)

G512 X(L/2-54)
Glg X194

Y (H/Z2+58)

G12 Y(H/2-5d)
G@w YLod

example shows the interdependence of the work values X and

(Picture 11.1)

4%
Z1é

T(L/72y Jigy

IL~-1@gy JHZ

I(L/72)y JH~1aw)

Itgw JH/D)

at the panesl’s edges and center.

Picture 11.1
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Frogeramming Farameters

EXAMPLE n. 2 (Picture 11.2)

1. BEg X{L/&6y YH/4Y L5 TiL
2. X(Z#L/745)

3. X{3=L/&

4, X(4%L/78)

S. X{(S#L/6)

&. X(I*L/12)y YiH-H/4Y 2(8-5)
T. X{(S=L/1Z)

8., X(7*L/12)

T, X(F=*L/12}

In +the example are performed operations (single borings) along
fixed fractions of panel’s lenght and height ; the depth of the

two lines of holes varies according with panel’s thickness.

Picture 11.2




programming subprograms

ii PROGRAMMING SUBPROGRAMS H
iL

f

Functions B35 and 5 on the program lineg in obliect.

Syntax : BO5 Xxxx.x Yyyy.y Saaaaa [Ddddl [Rer.rl [Ool L[Ttt3

where:
GE5 it iz the funchtion to load a subprogram j
aaaaa it’s the name of the program loaded as subprogram,
identifisd with a max. of 8 characters. Field
"zaaaa® 1s specified on command  UB". In eavery

respect the program specified on function "S" is a
normal processing program.

Ausox it is the valus X at which the program locates the
first point specified in the subprogram. I+ not
specified, the valus X is taksn from the previous
program line.

If specified, the value X is spreaded itself on
the next program line.

Yyyyy.y it is the valus Y in which the program locates the
first point specified in ths subprogram.
It follows the same rules as valus X.
Dddd I+ is an optional field to assign the subprogram
rotation code. The code is given on the parameter
“ddd” s
@ no rotation
P % degress clockwise rotation
1g¢ 18¢ degress clockwise rotation
27d 27% degreeses clockwise rotation
X mirrors the subprogram along axis X
(rotation around Y)
Y mirrors the subprogram along axis Y
{rotation around X .
14 omitted it is assumed code DO,

Rrr.r it ig an optional field to assign the value of mill
radius corraection, to apply to eavery contour
programmed in the subprogram. 1§ +#ield R is
existing, in the subprogram nusuzd not be specifisasd

any mill radius : other way, 1t will be realized an
arfor for mill radii mul_lgia :551gaman*. With =&
radius  equal to "+/-" , the mill radius valus 1s
taken From Farameters and used with the sign
specified. No spreading on the parametes R 18
carried out when 1t is appointed to load the
subprogram. [f field R is omitted, are assumsd a8

poh
pd



programming subprograms

containad in the

valid the mill radii esventually
subprogram. The syntax of the parameteﬁ TrrLe M
fas  been defined on  the paragraph "mill radius
correction Y.

o It is an optional Field to assign the Urigin

(starting point) to which refars the point of the
co-ordinates Xxxuxx.x Yyyyvy.y as above.

The Origins specified within the subprogram are,
instead, normally applied befors the "placement” of
the subprogram itself. I specified, the Origin is
spreaded to the next program line. If field 0 1is
omitted, it is assunsd the Origin existing in the
program. The syntax of the parameter “0" it is
defined in the paragraph "Origins programming”

It is possible to enter only one among the default
Origins, from 0@ to 03,

Tt It specifies the working tocl in every milling
operation existing in the subprogram.
If this parameter is not specitfied, th
is loaded with the tools specifie
subprogram itseld was stored.

e subprogram
ed  when the

The valuss of 7 of the subprogram are not altered.

If the program loadsed with function S begins with a mill'ng cyola,
with mill radius correction applied, the first working point
ralocation on valuss Xxux.w  Yyyy.y above defined it is applied to
the contour already corrected.

Instead, if +the correction is entered on the line loading the
subprogram (G5 ...)., or if the program does not begin with a
milling corrected on Rrr.r, on the valuess X and Y specified is
located the first point as programmed in the subprogram.

A program can load only the subprograms realized with ths same
measure  unit (Cmml o [inchl), other way it will be displayed a
arror for "DIFFERENT MEABURE UNITY.




programmning subprograms

The funchtion to load subprogramd is sguivalesnt to an Yautomatic
= function to define parameters {(Origins, Rotations, stg) of
rlable practical ussfulness. Upon command "STORE" (Edit moded,
= suhprogram is read and inserted, cgpportunely elaborated, in
gerformable text of the program to be stored.

he subprogram has besn changed in a second moment no automatic
ting 1is performed in the programs using it. It is  therefore
ary to examine in Edit the programs involved and perform &
-

=S

The wample following ocutlines an idea of simple applications of
a subprogram loaded.

Glg XS5@ Yoo H

Xigg : The program FPIFPFO is represented
512 Xi5@ 1125 JE29 s in picture 1201

Glg Yiad ; FPIFPFD is loadsd on the programs
X5 ; following.

Ggg YSd H

name @ EEB1
CUS X5d YS SFIFFO
X30d SFIFFD The program ES1 is

X299 Y3@d SFPIFFO depicted in picture 1Z2.2

X159 Y124 SPIFFC O3

B A L. L

SES XS@  YS@  SFRIFFO DY H
KI5E SFEIFFO D99 : The program EBE is
X35 Y3ASE SRIFFD D18w + depicted in picture 12.3.
Alaa SFIFFD DR27E : In the first line, DZ could also

not be specified.

525 X5¢ YS@ SPIFFD DY
p et SFIFPFO DX The program EB3  is.
156 Y380 ”Qimmﬁ depicted in plcture 12.4.

A )

o



programming subprograms

Picture 12.1

12-4



oragramming subprograms

Pictures 12.2,

12.3

D270

il

DSO .

-
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pragramnming subprograms

Picture 12.

DX
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programming subprograms

gz evident in the examples previously reportsd, the processings
specified in the subprogram are positioned on the programmed panel
through the functions X , Y , D , O .

In the sxamples shown up to now, all processings  keep
reciprocal positions specified in the subprogram’s original €

That is becauss just sinmple operations of traslation and rotation
have bsen performed, up to now, on the whole text.

a4 particular attention should instead be palid when performing
operations such as @

horizontal borings
borings on fitting heads
blades in X

blades in Y.

Besides, also the following should be of particular interest

function P of interpolation planes definition
functions § of circular interpolation

NOTE

It is however opporitune to proceed to a few remarks @
When creating a program with the idea of using it as a subprogram,
it is advisable to adopt the following criteria :

Create the program on Origin @Y

Do rnot mix operations such as horizontal borings, or blades use
or fitting with opesrations of millings and vertical boring.

Run possibly only vertical borings and wmillings, preferably
exclud*ng others operation, also fitting.

4., Ferto mill radius corrections only when loading the
:ubpragram.

S =

Ll

w
fJ
i
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programming subprograms

function Difunciion result
D9g G@s change it into GEB
tool @ ochanges into R
CE7 change 1t into GEY
tool @ changes into 5
(Bl change it into BET
tool @ changes into @
GEs change 1t into G@&
tool @ changes into P
G116 (/%Y no rotation is applied :
G117 values XY follow the subprogram’s first
W point traslation.
FXZ becomas FYZ
FYZ becomes FXZ
G2 / Bl12 become Gl / G13
FE3 / G113 become @z /7 G1E e
(/%) The operations of grooving and fitting are treated  1in
special way : the program’s first point traslation keeps respected,
sut  fthe direction (X or Y) and the advancemesnt direction do not

=

change. For instance, a fitting programmed on increasing values X

is howsver mantained as such.




programning subprograms

inction Dl function result
Digd Gds change it into G887
tool 1 changes into &
EO7 change it into GBé@&
tool ¢ changes into P
a8 change it into 5@9
tool : changes into 8
E09 change it into G&8
tool 1 changess into K
Gié na rotation is applied ;
G117 the values XY follow the subprogram
G2d first point traslation.
function F| kesps the same
cez /G change only on FXZ or FYZ ¢
G592 becomes B3 3 G112 becomes G133 ;
FEZ /G113 change only on FXZI or FYZ 3
543 becomes GFZ 3 513 becomes GlZ j;
D273 Gas change it into 5@9
tool @ changes into &
E change it into Gé&B
tool : changes into R
Bag change it into G@sb
tool @ changes into F
B89 change it into G647
tool @ changes into #
Glé no rotation is applied
Gi7 the values XY follow the subprogram’s
BZe first point traslation.
FLZ becomes FYZ i
Bz /7 512 become Bg3 / B13 g
EO3 / BL3E  becoms G2 /7 B1Z2
Yz becoms FXZ

oy

3



programmning subprograms

functi function result
DX Goé change it into G@7
tool @ changes into &
Ea7 changes it into Bdé
tool : changes into F
Gag unchanged
a9
Gls no rotation is applied ;
517 the values XY follow the subprogram ‘s
G2Y first point traslation.
Gez /G612 change only on  FXY, FXZ or PIYZI :
G2 becomes §G@3 ; G122 becomes G613 ;
GE3 /GL3 change only on  PXY, FXZ or FXYZ @
B5#3 becomes B@2 ;3 G613 becomss G1Z
DY @b unchanged
a7
@B change it into GO
tonl : changes into §
El7 change it into GOS8
tool 1 changes into R
] no rotation is applied
G117 the valuss XY follow the subprogram’s
EZ9 first point traslation.
Gz /612 change only on FXY, PYZ or PXYZ :
B@2 becomes G383 ;3 G112 becomes G113
G@x /B13 change only on FXY, PYZ or FXYZ :
BY3 becomes B@2Z 3 G613 bscomes B1Z ;




programming subprograms

Upon rotations D188, DX, DY , the operations of vertical boring
4o  not change typology /(B@&/BOT7 do not change into BOB/GE9, and
vice wversal. In  these cases, upon funchtion 8 change (ex. 0G@5
changed into G#7) every working tool specified in the original
function {ex. BES)Y it is changed into the tool related to it in
mirrored operations (see Head configuration modes, in Farameters),
14 the mirrored tool is not configurated in an ascceptable way, it
will be displaved the error "WRONG ROTATION WITH MORE HORIZONTALS
ON THE SAME LINE". 0On the rotations Di8g, DX and DY, it is
possible to specify more borers contemporanscously .

In the cases of rotation on D99 and D2¥VY, instead, operations in
BU&/BET are changed into operations in G@B/GYY, and vice versa.
In thess cases it is not possible to enter, in the subprogram,
morizontal boring functions with more tool working at  the same
tim=, other way it will be displayed again the error:

YWRONG ROTATION WITH MORE HORIZONTALS ON THE SAME LINE".
When a function B is changed, like G#é changed into 698, the
working tool is appointed automatically (tool of the kind reguired
with higher i.d. number). If no tool is found of  the reqguired
kind, it will be displayed the error "WRONG TOOL".

The following example set in evidence some of thes rules just given

name 3 T8O

Gogy X1gw Yiog T2 The program T5C is

Y125 depicted in picturs 12.3.
Y1i5g

YiT5

Y288

GE& YR80 Xi@ Z148 Ti8

Y158

Y 13@

Y5

Go8 XS Yig 1@

X775

namz @ CALLTSC

G5 Xigg Yigy s1BC

G5 X1¢gg Yiay ST8C DX gz The program CALLTEC is
G005 X19@ Yigg STSC Disg 03 depicted in picture 12.6.

G5 Xigg vieg 5T8C DY 01

12-11



—programming subprogramns

Pictures 12.35 , 12.6
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programming subprograms

show how to uss the functiorns Origin  when
suborogram in agbject, besides, contains
nt planes and connections.

The +ollowil
loading
interpol

mams @ SUBL

G1@ X-2 Y288 115 FXZ The program  SUBL is

12 I8 aLg depicted in picture 12.7.
Bo@ {295

Bid X3gY Y198 RIY

13 ¥Y-2 Ald

Gag Z15

name ¢ UNO

GES X~Z  YZ99 SBURL 0@ The program UND is

G@5 DX gsuei 02 depicted in picture 12.8.
@S Digg 8sURl O3

Ggs DY gsugtl 01

nams : DUE

Ggs X-2  YZeg S5ubRl The program DUE is

GES X29g Y-I  S58UBL D@ O depicted in picturse 12.7.
EgS DZTE SsURL Ot
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Picture 12.7
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For complesten=sss
under the point

Gig X5¢g YIo
X1
G512 X159 11ED J0d
Si1g Yigg
15w
GEy Y5@
GG XEE Y159
gy X32¢ e
Gly X95¢ YId ey
XG @ esguivalent to graqra line @
HGiR X85g IBTH J5a 2. BES 02 DX SFIFFOL
Z1d Y1igg
15
Goid
G2 Y15
Gig Y a5 .
AFEE
G122 X85¢ 1g73 J459 prouivalesnt to program line @
Glg Yaga GEs 03 Disdg SFRIFPFROL
XeEy
Bog Y44E
LC2g XeEw Y3IoE
GCEs X5 - .
1@ Xilgw Y30d ey
Y25 squivalent to z:r%m line :
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programming subprograms

ERRORS DISFLAYED WHEN EDITING

Error Message and description
number
23 SUBPROGRAM NAME NOT VALID
I4 the name related to function "S" has more than
8 digits (characters)
The space after the name has not been entered
The name is not specified.
24 SUBPROGRAM NOT FOUND
1¥ the subprogram has not been found in the
programs directory.
22 ROTATION CODE NOT VALID
I+ function "D of rotation does not result defined
in a correct way.
39 ERROR IN PROGRAM'S ORIGIN
I¥ on function 895 is specified an origin with
a number above 3 (example : &)
42 TYPE OF MILLING NOT POSSIBLE
I+ function "5" has been assigned on a program line
containing a function "G different from "G@3I".
47 WRONG ROTATION WITH MORE HORIZONTALS IN THE SAME LINE
. Upon ingquiry of rotations D9@ or D2Z7TE, with
Horizontal multiple borings (with more tools).
. Upon inguiry of rotations DIB@ or DX o DY, with
mirrored tools in horizontal borings not
enteraed when the head has been configured.
44 WRONG TOOL
Upon inguiry of rotation DY@ o D2V4E, if no tool
necessary to perform horizontal borings has
heen found.
52 MULTIPLE DEFINITION OF MILL RADIUS

I£+ function R is defined on the line loading the
subprogram, and the subprogram contains the same
function already programmed.

12-20




programming sublprograms

Errar Message and descoription
number
55 WRONG TOOL ON G835
Upon working tool specification in millings :
. if more tools are specified.
., if the tool specified is not defined as type "J".
&7 DIFFERENT MEASURE UNITS

I+ the program loaded is defined on a linesar measure
unit different from the one running.
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