INSTALLATION , PROGRAMING
AND MAINTENACE MANUAL .




Introduetioin,

e are plessed fo intreoducce you to this programmoble numericsl control, which
beo been designed, developed and usnufactured by Morth Dast Electronics Lid.

nis low cost, raeli

+3

lizeblie, sccurate soysiew: 1s ideal Tor &
licetions vhich require precise positionins, for xa@pWL Ou
vine toolz, fop i il : 1
gzcit or convehitioual

raving, uweldil
tary and/or -y

5 aysten is
¥ oo preciscly
sirculer interpclation 2t prograumeble feedrztes,  Tus Fo
£5 8 process oontroller by xivin" up Lo H prowr"“‘able cuxilic
gutpute wnd nonitorins § progran
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Tt is Herth Fast Dlscirouics policy to continuvally revicw and

products,  This PUU 2 io the lzitest in 2z line of contreilers vhose
cre woradn: in diverse epplicaiions with no smell wueasure of sucoess,

to discuss any 3L ioir o upgrades Lo existing
w/uogifications of the PRC 3 contrcel vnit to zuit neu




P \
PLELTLIIARY

The PHC 3 should be electricaily isolated from the supnly if iis cover is

Penovean.,

LeTore applying power to the systen ensure that a) the input power is st the
correct voltage and b) the drives/machine switches and suxilizry couleoctors

are correctly cohnected.
The PHC 3 should be properly earthed (gzrounded) at all ifines.

The stepper wotor drive boards 1o the drive unit uay sustain severe devage 17
he wotor connections are made or brolen with the power s1ill on.

FHC 3%z with integral stepping motor ériv e5 are cgulipped vwiih e fon which
keeps the drives cool ensuring hizn reiisbility. The faun filter wust be kept
clezr, this izzy be done by usiug & vecuun cleaner (do not uoe 21 eir 1ine) Lo
remove the dusi ete. The fan filter outer cover wey e rencved. and the
Filter changed 1f necessory.

he digitel cassetie unit and cassetftes wey be adversely zffecied D
; .
1 11

in their cascs after first being revwound to the clear lead

dust/sveri etc. in cousecuence care should be talen to lieep the cezssettes zug
cassebte uwnit &s free from dust zs possible. The cassettes should be stored
ders
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the § prosramaable inputs)

ULOCH SFALCE  (to run to any point of pregran thet is in PHC 3 wewmory)

Lo

DATL LILE {(to usc the interface to & couputer or printer)

IOAD feecility (to lead PHRC 7 memory from the FIC 3 Devboerd)

CRSSETTY operetions (use of the integral cassette prozran storaze systeu)
IDIT Tacility {te edit 2 program that is in PUC 3 newory)
JOG facility (single step wovement or feed override of each ares)
SCALE feeility (overall and prosram zealing)

BIEROR faeility (lilrroring of axes)

OFFSET feacility (Use of the PUHC 3 offset facility to 'offset' prograized
diensions) : '

PhPuAT faef’ity {Use of_the'ﬁepeat facility to repeat sections of a progrem &
nunber of times} ' T T S ' : o

UUELL ;a0¢11tv (Use of the dwell qullluy to introduce v_rlable tine delays)
1ODL Selectlon. CUTTLR DIAMETER and LENGTE CONPLFSATIOR
PTEDLE SPE “D control. COOTﬁbT control '

ERROE I-IESSAGES




PRELILINANY

PIC 3 Deceription,

Thhe PNC 3 is an extremely verssati le continuous path, couputer based
progrewmiable numerical contrel unit desipgned to control via stepper motors =z
wice variety of uwachinery uvherc precise control and positioning is reguired
Related processes end functions can alsc be coubtrolled Ly the PHC 3. The
programeping of stepper ucter novewents and the process control elenent is
efllained fully in this nanuel, The FUC 2 we are confident will be found to
be very easy to operate.

)ﬂ

Frem thie Iront pehel tolal conirel ic cbbazined by the following fectbures:

L ezsy to use keyboard for the input of date zud commands by the &) kevword
systeow o) standord G and I code prograsming. '

The §Y Display provides the user wiith -

it display of the corplete machiue ztel:

1iYFroppts to eszsist the user in using the systen
iiil)Sections of the program Curing prosran G gtating cud execution
iv)iachine, Coutrol Unlt and Progrem error inforuction,

ctores typicalliy 5O blocks,

ivde, repeat loops, :'Ved/flb&ting
etric end sbmolute/incrersntazl progr
la tiC“), prozran scaling, hlPTOF i

tums, duells,
'ng With eny
s and cubter

uix, sereveutiing ({o
diatieter and lensth coumpensaticn (for wmills).

Iuntesrel spindle oud coolant conircl,

The integral fast megneiice €

ape systen provides unlinited progren stora:
space, with ezeh cassetie =zide sto

ring up to 3000 progran blocks. -

Leyswiteh to give nenual prozrauminz/cor

rol, or single step progsran exscution
or zutometic prozran operation. Progran L

it
STAET and 3TOP switches.

{"

Jog systen giving manual control in all axes with pius and minus keys for
feedrate override coniroel,

Interrel hipgh pover stepper wmotor drives,

q

LEEPHC3TERIL



Generzsl Inforcetiocil.

Tne PHC 3 has been designed with the user in mind, It is a versatile control

systew vhich is very easy to use

The PIIC 3 has punerous facilitien 111 cecessce by the keyboard in 11.D.T.
lienuzl Date Input) wode. The uajority of keys sre self explznatory, being

dedicetea lieys thelir fuietions are eng ravag cn the kev,

s ahd their functiows followus:

L lisi of ke

orr end the current wode, or cancsls the wost pecent

) After_the machine Les becn datumec the T Lkey is used for tool
ection, tool seiting and teol offset editing.

OI'\)

FESE o DO SU O Irev =
ti cuel tne LnTer ey o

G Fo ion sgiection (Ly pressing G thea the Dnter key &
1ist o ayed),
—AEES appiicaticn
% for
for
2 for
W for
ILOCI_ N . . .
SAARCE to enable prograi erecuiion to commence £rew & specific poiut in
thie programu,
LOIT permits full editing facilities of the proegrainmed seguence of
instructions in wmewnory
a. Subreutines (QPTIOH)
ZERO To move maching to zero i,e, nacihlne datum position,
DATA )
Iny Selects & data link to citernzl equipnent e.y. zn external computer

or printer.

uﬁUl The PHC 3 centrol cai act as & process control heviog b relay
closure out guts (fuxilliery functions) and ean monitor & ecxternal
switehes {Input function),
FEED Input key for axes feeds,
PROG : ) ’
STOP O eration of 'Program Stop' will stop execution of the current
ock, Additionzlly this key is used to program a STOP.
CASS Peruiits use of the cassette systewn,
L.OAD : )
EiD To stert loading or complete loading & progran.
B0 End of Eleock or end of line of instructions..
LHTER When keying in Lﬂlofhaticn it is echoed Tirst on the cl1==1)1"*F after

verification the data is then accepted by pressing "Enter?,

LLEPIC



The proup of 10 keys to the botiom left of the control select the JOG
function, the arrow lkeys indicating direction, the circular arroy ey with a v
is for the fourth axis if fitted, the + and - keys are for JOC specd conirol,
and ere also used as 'leedrate override! keys,

LIRROR (Hill only) The X and ¥ axes can be mirrored in the program,. Vhen the
wirror key ic pressed, & menu of 4 options is displayed.
GIPDAT  Any number of bloclis in proegrawne can be repeated 00 tines with

speciiied offsets znd feeds ic 4 levels,

ci

Ccets For circular movelenis

SCALY (iiill only) tovemeuts insice eor outside the nro.rak czn be sczled in
tile range from 0.01 to 650%.

FLOAT i

DETUH Enables & selected position to be uscd &s zero in =1l aies,

DUELL Selects prograrmable dwell in the rance of 0.7 o §%05.0 seconds

CFFSET Zelects machine cffset OR progran offsct.

COiP Selects tool radius couwpcnzeiion,

THREAD (Lathe only) Selects screwcutting facility 0.1uw to 6.0a1 pitch.

Aol - . A |

id: Sclects input of data in dwperial or weiric units.

AkS

e Selects input of date in eb=olute or iucrenenteal forust.

The group of 7 keys liwediately under the disgplay are used ior spindle speed
contrcl end coolant control the keys fron lelt 10 right will be as follows.

+ to nenually increazse fhe spindle speed

to manually decresse the spindle speed

FUD (option) selects forwvard rotation of spindle
HIGE {option) selects high spindle speed range
REV (option} selects reverse rotation of spindle
LOY (option) selects low spindle speed range

OF" selects spincdle off

Ol Sets ccolant on

OFF Sets coolant off

)

The spindle rotations and coolant conrtrols can be used directly or used during
prograwming.

Progran control switches,
here are 3 progren control switches namely:

1) STOP : .
2) STERT : :
3) 1EHUAL/SINGLE STEP/AUTO (HODE)

The third switeh' is a 3 position key swifteh: in HAKRDAL it ensbles manual deta
input (IDI), in single step position 1 depress of the stert SUITCH will cause
tlie next bloeck of the program to be executed. In zutoratic 1 depress of the
start syiteh will give automatic sequential execution of the program in
memory, rom the current position to the end of progran.

The itatus of this 3 position switch is indicated on the top right hand of the
Gisplay. . .

By depressing STOP (or PROG STOP) execution of the current block will stop.
Execution may be restarted using the START key.



AN

THE 1 Tunchd ad G codes)

The PUHC 3 can he programmed by psing poth b znd O aoges oF progvammcd Girech
using the gedicatel reve (keyword systenl . A_complete 1ist of ¥ =nd coted
{follous, BONC of these coges are option aepenuant.

1 functions for use outside of Prograi

1103 apindle foruard
ol Spiudle roverss
105 Spindle 5LoP
100 Coolant on

1,00 Coolaiib off

{120 Ruxiliaries :
1151 Input 1

.-

1; functbion® available ipnide the Frogren

1100 Program sLop
1102 End of progran
103 spindle Forwerc
1:0% Spindle FEVErSC
1:Gh gpincle sLop
1300 coolant on

1109 Coolant of

ji20 pusiliaries

1321 Input

¢ codes for s oubside of progran

gt Lineal
GOz Cipcular cLu
Go3 Circulalr {CLY
G0k Dwell

e Jechine apple
32 Threal i
f, jachine ofiset \
0 Imperial Units !
71 Lietric ynits \
g0 hbsolutc Input :
G1 lncremental Tnput [
¢35 Absclute Datum i

¢ codes for use insice ghe Prograbl t

c01 Linear }
Go2 ciprcular CLu
GO3 Circular CCLY
a0l Dwell
£10 liirror b
Gi1 Cancel Mirror A
12 jiirror I
G13 =pcel lirror Y
c20 Prograf Seale (repleaces G21)
G3 Thread
GEl Program offset {replaces @55}
¢70 Imperial ynits
G11 Jetric Units
Gl Pepealb Function
- G90 ibsolute Tnpub
GO Incremental inpub
G906 rbsolute Datun
Goo Fleating Datunm

HEEPECS?EBGH




LOVENENTS ARD ASSOCTATED FEED THPUT

L nmovemenit in one or more sxes can be input by pressing the desired axls key
Lollovea by the required, dizensions, Theue coordinate dimensions znd

ssociated FLEDS wmay be 1npht either &5 & single bleock of dzta which is to be
enecuted 1;pealate1} or as blocks of date which forus pert of a prograumed
sequenge,

Lefore coordincte dimensions ;e'ed irto the PHC 3 are executed a checl 1s mule
to ensure that the maxiwum nechine movemenits are not eiceeded, should any be
exceeded a warning messege is displeved. BESET restores norungl operatiol

The reqguired FIID 1s lkeyed in as h;lliicbrcq per
if no feed is progratmec the defauli feed of 234

CIECULAL moverents

dinute or inches per ninute,
/rin is assuumed.,

{ircular woveunents are defined by using the C¥ycew key, 1 press for clockwise,
2 presses counterclockwise {or by using GOZ 9§1G03 then defining the end
points of the circular novement then pressing W7eCl end inputting the circle
centre coordinates,

Circular uovenenbts are liuited to 1 quedrant per block,

Then circular novements of less than one quadarant ere being nmade it 15 not
1ccessary to precisely kney the ccordinetes of the end peint of the unovencn
in Loth axes, The PHC 3 can '{find' one of the coordinates, Jr this 1Q0111L«
is to be used 1t must be arrengced that the wovewent passes thoroupgh the
coordinste Dolat of the unknoyn axis diqension pefore reaching the coordinate
point of the Linown axis dimension at whlch point 1:ovewent Ceases, c.g. it uhu
preseut posiftion is 5-0,¢-O and ve wis h to nalie & circular CLOCLMl _ove:tl
to i=1 vhen ¥ is uuknown, centred on X=3,¥=0 the Y eund peint »ro zuuco
should be between Y=0.71 znd ¥=2,236 the true end point.

I incorrect i.e., impossible end points, sre progreimed the PHC 3 will uove
he table continuously in & cirele attewpting to find the programued end
Ollu, the movement ay be stopped by depressing eitiier the shaller red 3T0F
wiiteh or the PROG STGP key on the PHC 3 Eeyboard,

C" e

LUETLIALY funetions

Fux¢11ary functions allow user assigned devices to be controlled i.e. swit
on and oif by the ¥ integral PIC 3 euxili izry relays. Three types of auyili
functions are supplied,

The three types are:

a) OIf/OFF Luxilliary Ho, 3 and 4
b}  HMOMEHTARY huxilliery lo. 2
c) PULSED Auxilliary Fo, 1

a) ON/OFF auxiliaries are set when prowrarted. If the auxiliary is
programed 0 it will remain OH until programmed OFF., Such auxiliaries could
be used tc for exauple to control lubricant,

b) MOIENTAHY suxiliaries are switched OK (1f programmed to be on) only when
the machine is at a pro§raumed position, Vhen itne azes are moving momentary
auxilieries are always O This type of zuxiliary can be used to Tor example
provide a table locking signal or to. actlvate the main drilling head on &
drilling machine,

¢} PULSED auxiliaries provide a pulse output of 50 milliseconds (if
prozrammed ON) each time the wachine completes a program block,

HEEPHC3FERDYH



PROLIMIHARY

IHPUT facilities

The PHC 3 is equipped tc be zbie te monitor § user assigned input signals frow
axternal switches. The condition of the switches may be checked %0 see if
they are open or closed during program execution, If the =switches are not in
the progremmed state, sequence execution waits until the switch siznals are as
programued before proceeding., Switeh levels way be programzed 1o be closed
(0N}, open (CFF) by the ADD zn¢ DEL kevs, Thesé inputs could be used for
enanple to check if safely gaurds are in the correct position before movenent,
or to check the position of an auxillizry controlled hydraulio raf,; Or Lo naike
the PUC weit for soume external signel from a robot before proceeding.

The suxiliary outputs and the inputs enable the PEC 3 to Tunction not only as
a precise positioning control aystenm but zlsv as a sequence controller,

DLOCHE SEANCH facility

A progran that is in PHC 3 nemory may be run i,e, executed, eitner from the
start of the prograw i.e. bleeir 1, or frem any point in the program using the
blocl: scarch facility.

ar
L]

<

DATE LIV Tacili

Four operations are possible using the Datz Link they are:

1) Load Progranm fror Data Link. (ES2320 Serial Link)

2) Continue Progrem lozad from Data Link., (RS232C Seriazl Link)

3) Transmit program to data link. (Enhkanced RS232C option only)

L) Print prozram i.e. trausmit program to printer. (Centronics conpatible
porallel link)

Note 2, 3 end £ are possible only if the PHC 2 llenory is lozded.

1} Enebles a prograi to be loaded into BELC 3 memory Irom an external device
either 1 bloek at 'a time or as a full program. Any Progran previously
contained in PHC 3 memory is overwritten i.e. destroved, The foruzi of the
progran data is shown in the KS232C Interfzee specification below.

2} Inables an additional progran from an external device to be added to a
prograi that already existis in PNC3 nmemory. The feormat of the program data is
shown below. :

3)  Enables the contents of PHC 3 memory to be transmitted to an exterual
aevice., The nemncry contents are transcitted as 'ASCIIY clizrzecters in a
sindilar Tormaat to that used by 1) and 2) above.

L) Enables the contents of PHC 3 menory to be transmitted to amy printer
with 0 columns or wmore which has a standard Centronics parallel inierface.

LEEPHCIFEREY



BHC 3
Staudard PNC 3 ES232 Interface Specification

The PIC 3 only needs 3 wires to implement an ES232 link, {(at 4300 baud unless
specified differently at ordering). They are Data Transmit, Data Receive and
Signal Ground. The connection fo the PAC 2 is via a 7 pin DTN socket {fitted
to the unit rear) using pins 7, 6 and 2 for TxDa, ExDa and Ground
ﬂgggeotively. TxDa is the output from the PNC 3 &nd RxDe is the input to the
Fils.

All inforpation on the R8232 link is in tihe forw of ASCII charezcters,
The PIC 3 will recoghize the following characters:~

{oTA? 02 start of transpission
<OTa>» 03 end of transmissicn

to © 20E to 39H

By

sFandnivon bl S5 Ean Ny L Nan B R ain)

EAE
2BH
2DH
2EH

LI S a SR bt A B
™
o
=

-

1l uvse the following ASCII characters when transmpitting:-

> 61 aclkinowledge
> 150 not acitnowledge
3FHE

Any infornation i.e. each block, transmitted to the PHC 3 must be preceded
by <8Td> and terminated by <ETH>.

The PHC 3 wi
A

hen the PHC 3 hsas proceszed the data and cerried out the insitructions
corntainea therein, 1t will respond with either <ACK> (if everything was okay)
or <I&L> if some error occurred.

If the PIC3 has responded with <ACH>, <MAK> or ? then this also indicates
that it is waiting for more data from the interface.

1f an unrecognised character is received by the PHC 3 {see 2, zbove) then it
will czuse the PHC 3 to transmit a "?" once the <ETL> has been received. In
this case the PRC 3 will not take any action on the received data but will
waitl for nore data from the interface,

- The PIC 3 will resgond with (RAX) if the data received constitutes a2 nmove to
z postion outsides the table limits,

PEEPIICIFELGY



The maxinuw amount of data transmitted to the PLC 3 in one go will be one
prograi: bleck,

A linear move program block can contain anv of the folloulny (to & naxinus
of 60 (for 2 axis), 80 {for 3 axis) characters):-

Dats Heanins
£<d> Love in ¥ axis te positicn <d>
I<d> ifove in Y axis Lo position <¢>
Fidp> Set XY feedrate to <p>
ZLd> Hove in Z axis to position <d>
FZ<p> Set & Teedrate to <pd

there <d> is a decimal nuuber
- Ap> is a decimzl number in ranzge 0.1 to 1536

Leading and trailing zeroes zre not necessary when specifying <d> <p>,

1f the prograp block contains L as the last charascter (i.e. the charccier
before the <ETX>) then thati program block will not be directly executed bLub
will be loaded into thie next aviilable slobt in the PLLIC 3's nenory. Py sending
& succession of blocks with L &s the last character a conplete prograw can be
built up. HRech succesive block will be avtomatically loaded into the nex
available slct in the PEC's penory, I there are no more free slots in HeiLory
then the PHC will responé with <HAEL>.

If the transwitted data consists of <STH> I <ETX> then the PUC 2 wiil
execute the current program held iu its nemory etarting at the first bloal zud
will not respond with <ACKY> until the prograi: hes been successfully run, The
PEC 3 will respond with <HAE> if any error occurs durding prosram execution

R.B. The PHC 3 nust be switched to AUTO for the complete program to be run,
prog

If the program block transmitted to the PNC 3 does rot contain the characier
L, then that blocl will be direetly executed and the PNC 3 will respond with

ACE> on successful completion of the block or CHAI> il any error occcurred.
Direc%&y executable bleocks can be interspersed witi lozdabie blocls 18 50
desired,

If the transmitted data consists of <STH> F <ETY> then tie PIC 3 will clear
out any program currently in itis LELory.

Y

Dyzinlie
Suppese the following data was transmitted to the PNC 2

STRPX12,0UY15FE25,7Z14FZ100<ETLD

This would result in the PHC 3 moving from its current position to
X o= 12.94
Yy = 15.0
Z = 14,0

The XY axis wvould move at a feedrate of 25.7mm/min and the % axis would move
at a feedrate of 100mm/min, Vhen the .lzst axis recches position the PUC 3
would respond by transmitting <ACK> to the interface,.

To specify & circulir nove the following basic format must be adhered to:-
(H.B. if the PHC32 is oontrolling a lathe then Z replaces Y
X<d> ¥Y<d> CCX<XCENTRE> Y<YCENTRE> for Clock Wise Hoves
or idd> ¥<d> CAXCXCENTRE> Y<YCENTRE» for Anti C.W. koves

This basiec format can be followed by feedrate specifiers, Z axis moves, ete in
the normal way.

HERPIIC3FIE
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PRELTMINARY

If the PHC 3 is controlling a lathe then the following format can be used to
specify a screycentiing move.

<§£§> S¥<diameter> P<pitch> D<depth> C<no. of cuts> L<{length> Z<{start posn>
<ETH>

lhere ¥ can be either E or I for Dxternal or Internal threads.
The Tollowing format can be used to specifly & tool change bleock,
<8TL> T<tool Ho. 1 to 16> <LTi

PUCS 08232 Interface Specification

fuxiliary outputs can be controlled using the feliowing ifornat:

Date Feaning : L
L<n>+ Turn euziliaryd{ny on
E<n>- Turn -auxiliary<n» off

where <n> is in the range 1 to 4
Input switches can be tested using the fellowing foruatb:
Dets Hezning

1<n>+ Wait forinput <n> to be on
I<n>- Hait forinput <n> to be off

where <n» is in the range 0 to 7

Hofe the PHC 3 will not respond with <ACK> until the desired input has
achieved the correci level, The PHC 3 can be forced out of waiting
indefinitely feor the input by pressing <RESLT>.

The followiug block can be useG to reset the PHC 3 to a knownh position. I
getuelly causes the PHC3 to sct as it the <ZERO> buttcn had been pressed, i.e
each axis in turn will drive to its datum position. The formet is as fellows
CSTPUKETI

t‘Prggifm_stop {or inspection pause) blocks can be inserted into a program by
he following

{STEFPLETES

If the PUC3 is fitted with programpable spindle speed contrel, the folloving
types of block can be used to control the spindle,

Data Heaning

FSRCO> Spindle " peversedirection, <md r.p.m.

FSF<n> Spindle . . = Torwarddirection, <n> r.p.u.

'FSO Spindle & - - . e S R

vhere <n> - ' isin the allowsble range for that particular
wmachine, . .

WZEPHC3FLELSY



FRILARY

PIC3
If the PNC3 is fitted witi spindle High/Low speed control, the following
types of blocit can be used to contreol the spindle,

DETA LEEANIHG

'S Spindle High Speed
F35 Spindle Lo Speed
FS0 Spindle OFF

PIIC 3 Ennatced EBS237 Interfsce Specifieczticn

Reetion A Invut to PHC3

The enhanced hSEJd interface allows & hoest computer te use all the facilities
of the PUC3. The cnhanced SFEClL‘CSblOD includes comprehensive error nessage
tranpsission. Each bloek nmust start with <8TE> and end with <CR> but these
characters have Dren onitted from the following text Tfor clarity,

1.8, STX = 02H, CR = ODH)

-

The PUC will ignore the following charaecters: General comnents of the
STLUDARD RS232 Interface Specification apply.

tull 00H
Tab OCH
Space 20H
Delete TFH

is with the standard interface, blocks with "LY as the last charsacter belore

the <CR} will not be executed directly but will be loaded into the PLC3'sg
internal nemory.

1. Linear lioves
1iil
GOl ¥nnnn Ynonn FPinnnn Znonnn FZunan

Lathe
G071 Znnnn Zannn Finnnn

2. Circular lioves
1311 Cloeckwise i
GH2 Fnann ynabn FISSET Znmnn FZLPPT Clecece Yecee

Counter Clicockuise .
G03 snnpnn ynnnn FAPTFD Znnonn FZLETLT Clcece Yeece

Lathc Clockwise
G02Z ¥nnnn Znnn FERIFLE Ciccce Yeeo

Counter Clockuise .
CO: Ynnnn snnnn FAPTTT CXeece Yccce

naonn = %Y or Z position in mm or inches
Irff = Feedraue in or/min or ins/min

coee Y clrcle centre p01nt in m or 1nches
3. Duell
GO4 Ddddd-

where dddd - dwell time in the range 0.1 to 9999 9 seconds

I, Mirror functions

Hirron %

G106 3

Cangel lirrcer ¥
G171k . :
Virror ¥

G12L

Cancel Mirror ¥

WEEPHC3FEREA
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Lote that these blocks cannct be executed directly but wmust be part of =
progran load,

5. Sealins function
Procran Scale
G20 Sssssl
liachine Scale
G27 Sssss

where ssss is the percentage scaling required in the ranze G.01% to 650%

. Thread cutfing nove

Only on lathes)
Internzl Thread
G33 l<biamcter>P<plich>D<depth>C<no. of cutsil<lenzthd>i<start
LDiternal Thresd

G235 sEddiameter>P{pitch>DJ{depth>C<no. of cuts>L<lengzth>Z<{start

k=]
o
W
=
o

el
O
s
e

7. Culter Nadius Combensation
(Only on Iilis)
Cancel Tocl Compensation
GLo
F??l Conpensation Richt
]
Jir
Tool Compensation Left
GL2

6. O fsets
Frosren offsets
il
CEI %nrnn Yonnn Znonn L
Lathe
GE4 annmman Zannnl
liachineg offsets
Fill
G55 Ynnnn Yomin Znnno
Lathe
G55 Annnn Znann

L, Imperisl Units

G70

10, lletrie units
GT1

11. Bepeal lgons
iiitl ) i
Gﬂlﬂ(start bliz>E<end blk>Hne of timesyinnan Yommn FIFFET Znnnn FLOril L
Lathe .
GolRdstart blit.>E<end blk.>H<no. of times) ¥Xnnnn Znonh FEICLFF L

Uhere the %,Y and Z dimensions are op

] ' c ticnal incrementzl offsets and the
FX and FZ values are optional feedrates, .

12. Absclute units
GSo

13. Incremental units
G981

14, Absolute Datum
Q

b

15. Figating Datum
G9glL

16. Prosram Stop
LIOOL

NEEPHC3IELEH



17. Spindle Speed Control
For units with programmeble spindle speed
Splnale Forward
05 S<spindle speed forvard rpu’
Spindle Reverse
104 S¢spindle speed reverse rpad

For units with 2 speed settings
Hizgh Sreed
¥i03

Low speed
1O4&

15, Spindle ston
105

19, Tool chenre
1:06 T<tool numberl

20, Loolant conkrol
Ccolent on
il
Coolant off
HOO

21. fuxiliary cutbut and Input eontrol
Aux outputs
To tura suxiliarvy <n> on
HEQ A<n>+
To turny suxiliary <n» offl
120 A<nd-

Combinations of 4ifferent auxiliesries to be on/off czn be built up
€0,

1220 A1+L2-A2+Al-

will turn on Aux 1 and fux 3 and turn off Auy 2 aud Aux &4

ote: The zuxiliaries do not necessarily have Lo be input in order,

Thputs
To walt for input <n> to be high
tizl I<n>+

To wait for input <n> to be lowu
1521 I<n>=

Combinations of conditiocns cen be tested

e.5.

H2T I14124I3-T4- ) )

will wait until Inputs 1 and 2 are high and Ianputs 3 and Y are low
Note: the inputs do not necessarily heve to be input in order.

22, ToPHun 2 Progran
;111 cause the whole progrem to be ex ecuted

B<nnnn> will cause the program to be executeu from block nnnn

23, To Frase a Program (i.e. to clear PHC3 memory)
¥ s

Section B Outouf from PHC3

1. Providing the PEC3 has received valid datz as specified in Section 4 it
gié% reggggd with the characier <ACE>

.This signifies that the PHC3 is ready to received more data,
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LIoLe Liro

2. I some error has occurred, the PHC3 will respond with the following:
<BAKS>nn )
ywhers nn is 2 two digii error code
<HAE> = 15H
The PHC 3 will then be ready to receive nore datas
the error codes are defined in the following table.
3. ir recet is pressed on the PHC 3 vhile in E3232C pode with the PiiC3
waiting for data then it will transmit an <ESC> and return to 1iD1 mode.
PIIC3 RS232 ERROR CODES (fnhanced specilication ouly)
Lrror iio. Leaning
01 Not assigned _
02 - ‘Illegal G code recelved
03 Iliegal 1l code received
04 Illegal character for this block
05 Hove exceeds machine iimits
¢6 Biock not couplgtee sugeessfuliy
o7 i?ls block not zllowed to execute immediztely (lust be ended with
03 This block not allowed in z progranm
g Ettermpt to run to non ex :istaht block
0 PRC memory full
1 BWOCk too big for 1npu» puitTer
2 A ax1s drive systew [fazult
3 Y axis drive systen fault
4 7 axis drive system fault
5 U axis drive a}SLeh fzulit
16 TnOOLplete block received
17 grror in ;npub coordinate
16 Error in input feedrate
19 = and ¥ noves not present in cireular nove
20 Position not known machine 1ust be ariven to datum
21 Circular move not within a quadrant
2g Dwell value error
23 Secale value error
Py Teol number error
25 Auxiliary selection error
26 Input selection error
27 Repeat start block error
24 Repeat end block error
9 funber of repeats error
0 Hest error in . repeat levels
1 Error in Repeat offsets
2 - Error in offset block
2 "Spindle speed -input exceeds limits
L _gpingfe 0¢rect10n is cppoulte to preuenu dlrectlon (Stop spindle
S 1rs e
35 - Error when dr'l\rlnb to datum:
6 Tﬁreadlng input error '
7 Spindle speed wrong for threaulng
8 Splndle drlve system error

ww
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TRAUSIZIT PROGRAN TO DATA LINE,

When fuuction 4 is selected in the DATA LINE menu, the PLiC 3 responds with a
New menu:- N

1) COMPLETE PROGRAM
2) PART OF PROCRAl

If 1 is selected then the whole of the Program in memoru is transpitied vie
the E323Ze lini:,

if 2 is selected then the user is requested to enter thie stert and end blocks.
Unen this has peen aone, the porticn of the progran selected is transuitieq
vie the R3232c¢ linlk.

(.5, Buging transnission the message "storing to ES232c¢ Serizl Date Limi! is
displayed) .- ' ) '

The dats transuitted by the PHC3 is exactly the same as it expects to receive
woen loading frowm the rS232c linl:,

During transmission the RxDa line is used =s a bugy sigral thus:-

il RxDe is low then the PHC3 will transpit -

i@ RxDa is high then transmission is inhibited at the end of the current
character and the PHC3I will wait for a low level before consinuing to
transuit,

LOAD facility (LQAD}keyV

ELD

This enzbles PHEC 3 memory to be !loaded! using the FEC 3 Keyboard. The tasik
to be accomplished by the machine is broken down into a sequence of bloucksz
vhieh are then executed consecutively. A block may consist of & point to
vhich the machine should move which is defined using 1,2,3 or 4 coordinastes
{(dependant upon the PNC 3 options fitted), or the zugiliary setting required
or the level(s) of input signals required, (Auxiliary functions and the input
facility are described elsewhere). A block nay alsc consist of a REPLAT
instruction, or a Float Datum instruction, or an OFFSET instruetion, or =
gUBBgQEIHE call {COptionj, or a 'SCALE! instruction, or in fact any G OR H code
facility.

Two different LOAD operations are possible:

1) LOAD memory from keyboard
2} COUTIHUE memory losd from keyboard

1) LOAD is used to enter 2 new program into PHC 3 Lenory.  Any previously
lozded progran is overwritten i.e. destroyed.

2) Continue nemory load from keyboard enables an existing program to be
continued i.e, extended. - : ' : -

Upon completion of a LOAD or.z CONTINUE memory load the PHIC 3 displzys the
program number, how many blocks there are in menory and how much nmemor
remzins for a period of 6 seconds after which the PEC 3 displays show norus
data, any key press clears the display., = :

Should too muéh prOgramIdata be keyed into the PHC 3 such that the nemory

becones full, "memory is full' is displayed and no more data can be entered.
ornal operation can be restored by using the RESET Key. : :

HEEPHC3FEBEY



CASSETTE operations

The integreal nagnetiic casseite recorder enables programs to be permanently
stored for future use

Six different cassette operations are possible:

1) Tewind casselbte

2} ECrase cassette

3) Find the end of casseitte data

4) Load program fron cassette

5) Continue progrem load fron cassette
6) Store progran to cassette.

Viien the CASSETTE facility is initially selected a cheecll is made to see il
tnere 1s a casseite in the unit, if not 10 TAPE LOADED' is displayved,
depression of HESETY restores norpal operation, If the caszelfe tape 'clear
leader' is detected when a cassetie operation is selected the PHC 3 runs the
cassette for 5 seconds, if the clear leader is still detected Tape Irror is
displaved, depression of RESET resiores normal opsration. If the clear leader
has passed the czssette read head the selected cessette operaticon continuves,
Soize cassette tapeg have very long clear leaders and it mey be necessary (o
reselect the casselte operation reguired thus giving the cassette tape &
further 5 seconds to pass the clezar leader., I the end of tape clesr lezder
is detected during a cassette operation e.g. during a cazsctte load V"TAPE

EIRDRORY is displayed, depression of HESET restores noruwal coperation.

1) EEUIED CLSSETTE enadles a cassette fo be revound to the start, i.e. ito the
clear leader, this operation should be perforned prior to recording ontc a heu
cassette and it should be perforined before a cassetie progreaw is loaded into
PHC 3 mewory. The rewind operation may be stopped by vressing the RESET key.

If iupertant dats is to be stored which must not be overwritten, cassettes can
be protected by punching out two heoles at the top of the cassette.

If & cassctie having had the two holes wade is placed 1n the PEC 3 end effort
is made to record a program, the nessage WCASSETTE IS URITE PROTECTEDY will be
¢isplayed,

2} ©ILRASE CASSETTE enables a2 cassetfe t0 be erased i.e. cleared of programs.
The cassette should first be rewound usin$ cption 1, i.e, rewinc¢ cesscite.
When 2 cessette is erased 'PROGRAH LEDY is recorded at the start of the
cassette to indicate that this is the end of the cassette. The cassetie erase
operation takes eppreoximately 3 minuftes for a 50 £t long cassette tape.

3) FIED EID QF CASSETTE DATE, This command brings the itspe to the end of the
recorded prograuws i.e. to the message "Program end found” the cassette is then
ready for other progrems to be stored.

B) LOAD PROGRAM FROM CASSETTE enables.a program which is on the cassette tape
to be lcaded from the cassette into PHC 3 wemory. The operator may now lookx
for the next cassette program identifier located by despressing key 4, The
program number is requesied and by giving the prograw number and pressing the
ERTER key the PHNC 3 will search [for the number, displaying in turn the numbers
on tape which are found, until the progran required is found or until the tape
end if found,

If the program number is not known, by pressing key 4 followed by EHTER the
first program on tape will be found and ifs program number displayed. Press
EHTER key to load into menmory or press any other kez t0 preoeeed to the next
program on tape. This procedure may be carried on until tape end is found.
Depression of RLESET restores the cassette menu,

tthen data is loaded from the cassette unit into PNC 3 memory =z check is made
on the validity of the data and if an error was detected during the loed
process WTAPE ERRORY is displayed, znd the memory will not be loaded. If RESET
is pressed normal cperation is resumed.

HECPIUC3FLLGH
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Cassette data is validated as follows: when a program or ah identifier is
stored onto the cassette tape an alpgorithn is coumputed the result of which is
dependant upon the precise data =tored. The numericel result of this
algorithm is recorded at the end of the data. ihen the program or identifier
data is subsequently loaded into PHC 3 memory the same algorithn is computed
ahd the numerical result is compared with the prerecorded value, il a
difference is detected WTAPE ERROR" is displayed,

5) COWTIKUE PROGRAH LOLD FRCI CARBSZTTE,

This feoility enables prozram dzta contained in PRC 3 pewmory to be continued
i.e. extended, by & program previously recorded onto tape. This facility
cnables programs to be 'merged' to {orm larger prograns,

6) STORE PROGIAN TO CASSETIE.

This Taecility enables program data contained in PHC 3 newmory to be storad
using the integral cassette recorder onto cassette tape. The progran is
stored after a cassetie identifier has been keved in. The cassette identirier
(Progranm nuumber) can be from 1 toe 6 nuperals.,

Fach progran is siored as 4 elements separated by blank tape

i) The ceassette program identifier

ii) The program

iii) The tool offsets associated with the progran
iiii) & cassette end 'EUD!

The cassette end is stored to enable the end of the recorded tape to be found
when additional prograns ere to be stored, as each cessette tape can coutzin
neny prograns,. UWhen & prograE is stored the cassette tape is initially
rewound for a short tiwe and then the 3 elements are recorced, this reucves
any previcusly recorded cessetie EHD.

It is stongly recornmended that more than one recording of the program is nade
in case one copy becomes corrupted.

IERIT facility

This faecility enables a program that is in PHC 3 mewory to be edited, tlien
the cdit mode is selected the operator mey choose to display zny block of
date.

Seven operations are possible in Edit mode, they are:

i} Previous
2) Hext

3} Replzce
4 Delete
5) £dd

6} Alter

7} Search

During edit operations generally 3 blocks are displayed., The selected
cperation is performed on the bottom block displayed.

1) Previous - Depression of key 1 decrerents the block numbers displayed by 1
2)__Hégt - Depre$sing'k¢y'2Iincrements the block nupmbers displayed by one

'3) Replace - The bottom bloek displayed may be replaced, This faeility
differs from the Alter facility in that the replaced block is completely
deleted and the new block is inserted.

4) Delete - The bottom block displayed may be deleted by using the delete

5) Add A new block of data may be added to a programmed seguence, The data
is inserted into the sequence immediztely before the bottom block displayed,

before ADD was depressed, and all subsequent block numbers in the progranmed
sequence will be inereuented by 1. ' o

EELPHC3TEBOY




Hote: If it is desired Lo add & block or 2 nuuber of blocks to the end of a
prozranmed seguence "The continue menmory from keyboard" facility should be
used,

6)_ Alter - The data programied in the bottom displeyed block can be aliered
using the ALTER facility. The catz to be replaced is Heyed in together with
its Identifier, other datz conteined in the block will remain unchanged.

If en attenpt is made Lo change non existing d¢ata & warning will bDe
displayed, I this occurs the replace function, ey 3 will have Lo be used.
RESET restores normal edit operation.

T) Sesrch -~ The search facility enables any block in the prosgram te be
gisnlaved, :

JOC facility

Thie rachine can be jogged into positien by depressing the directicnal arrow in
the jog butten cluster found bottom left on the panel. One press will give
one step. If & jog key is held continuvous novement is wade. lore than obe
axes ay be moved at once. The + or - keys allow the jog speed to be
increzsed or decreased.,

SCALE Fecility

Progrern: Scaling can be cecomnplished outside of a progrem i.e. overall scaling,
or inside a progran i.e, prograw scale. Program scale allous the user to key
in a value in the range of 0.01% to 6E0% as a scaling factor for all
subsecuent ¥ & ¥ diuensicis, Z axis dicensions rensin unchanged. Its eiTect
can be cancelled by inserting a Program Scale of 100%.

Overell scale is permitted cutside progran loading seguence, It s2llows the
user to Key in a value in the range 0.01% to 650k as a sceling Tactor for the
fonplete propgrag, It is sutomatiezlly set to 1003 whenever & new progran is
oacded.

HOTE Eny progran scales active in the progran will be furiher scaled by this
overall scale Tunction so dimensions can be reducec bg up to 0.0t = 0.01%
i.e. 100,000,000 times or increased by up to 6.5 x 5.5 1.e. 42.25 times,

The wmirror program menu iheludes:

Y llirpor X
} Cancel llirror £
}  Hirror Y
Y Cancel lirror ¥

Hiirror %: This functicn is onl{ peruitied as part of & prograu loading
sequence, It czuses the PiC to establish an axis of symueiry at its current £

e

 position. All succeedihg blocks are then reflected about this axis.

Hote:~ This function uses the actual X position that it has attained as its
axis of symetry teking into account all scaling factors, any previous .
negates and all offsets including repeat offsets. - g : o

Mirror ¥: This function is identical to 1) Mirror ¥ except that it acts about
- the Y axis. _ ' R S : c S

OFFSET faciiity

‘The PEC 3 offset facility enables programaed dimensions to be offset to any
point within the machine movement linits, Seperate offsets within and outside
the programmed seguence are permitted. -

. KEEPNC3FEBE
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PRAT facilits

<y

he repeat facility enables specified sections of a programsed sequence to be
epeated with specified offsets, The repeat facility is cnly aveilable within
programied sequence, The data required {o specify a repeat is:

The start block number to be repeated

The end bilock nuuber to be repeated

The number of repeats reguired

The required offset dimensions with required FEED changes if any.

ITUIND s 0 MY g
e

Tepeats may be programied up to & nested level of 3, should this lcvel be
exceeded "lest errcor in repeat levels" is displayed. IESET restores nomuai
operation,

Uhen each repeat is programmed the PHC 3 checks a1l the dimensions beins
repeated, adding the programaied offset to the progremmed nunber of tiwes to
ensure that the wachine movement lisits are not exceeded. This process may
Lake a T'ew seconds. Should the limits be exceeded "liove exceeds rochipe
linit' is displayed,kESET should be depressed and correcied datz be Keyea in

before prozrame executicn is continued,

i

(o]

HEEPHC i

gl

(93
¥
-1



MATNTENANCE :
 ROUTINE INSPECTION AND MAINTENANCE SHOULD BE
CARRIED GUT TO THE FOLLOWING SCHEDULE 3-

PERIOD MAINTENANCE REQUIRED
DAILY CHECK OIL RESERVCIR

OPERATE *ONE SHOT® SYSTEM
CLEAN AWAY SWARF

WEEKLY _ CLEAN MACHINE THOROUGHLY
o CHECK COOLANT TANK

SIX MONTELY CHECK TABLE, CROS3S5 SLIDE AND XNEE STRIPS,
CHECK SPINDLE DRIVE VEE BELT.

- ANNUALLY CHECK MACHINE ALIGNMENTS AND ACCURACY.
' CHECK AXIS DRIVE BELTS.
ADJUSTMENT OF GIB
1. The table is provided with a full length, hand scraped, tapered gib on the front side of
" the saddle. There is an adjusting screw. at each end. To adjust the gib, tightén the two .
screws until a slight drag is felt when moving the machine by hand. If the table is not -

tight enough loosen the adjusting screw on the small end of the gib and tighten the

other end If the feel is too txght reverse the procedure

ADJUSTMENT OF SADDLE AND- KNEE GIBS

L 1 T o. properly adjust the feel of the cross movement and the vertzcal movement foHow

the same procedure as descnbed above

'CHANGING SPINDLE spsens S

1. Loosen the two lock:ng bolts on the sldes of the motor Pull back the tenslon lever.

.'-2 Move the belt to the desxred groove.
: "3 Set belt tens:on and lock the two lockmg boits
. nemovms MOTOR e R
- 1 proceed to loosen belt accordmg to above mstructmns
.2, Take off the motor and -one of the pulleys. '
3. Loosen the 8 hexagon socket screws m the .upper cover of the belt housing. Lock

uniformly .the -3 small -hexagon socket screws _and take off beit: housing cover.

4. Loosen the 4 hexagon socket screws and take off aluminum cover.




STANDARD EQUIPMENT

TOOL BOX

OIL CAN

SCREW DRIVERS

ALLEN XEYS 3,4,5, & 6

SPANNERS, 12/13, 14/15,16/17 & 1S RING
MINI CASSETTE

1 POT OF PAINT

1 FUSE 20 MM 250 V 5A

1 FUSE 20 MM 3.15 ANTI SURGE -

1 FUSE 20 M 1.64

N O N R
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LUBRICATION
THE MILLING MACHINE IS FITTED WITH A YONE SHOT' LUBRICATION
SYSTEM. THE RESERVOIR ON ‘THE 5YSTEM SHOULD BE FILLED TO THE
CORRECT LEVEL AND A CHECK TO SEE IF OIL IS BEING PUMPED TO THE
SLIDES AND BALLSCREWS BEFORE THE MACHINE IS OPERATED.
OPERATE THE MANUAL PUMP DAILY.
USE S.A.E.10 FOR THE LUBRICATING SYSTEM AND A GOCD QUALITY
MACHINE GREASE FOR THE XNEE BRACKET GEARS (READILY ACCESSIELE
FROM THE UNDERSIDE OF KNEE).
THE SPINDLE AND SPINDLE BEARINGS ARE LUBRICATED VIA THE OIL
RESERVOIR LOCATED AT THE FRONT OF THE MACHINE HEAD, TO THE ~
OPERATOR'S LEFT OF THE SPEED CHART. . S

LUBRICATION
SHELL CASTROL
VITREA 68 PERFECTO ' NN ‘
|

: i

VITREA 68 - | PERFECTO NN |
' i
ALVANIA N° 3 SPHEEROL AP3 |}

' CLEANING R |
' THE MACHINE ON DELIVERY WILL HAVE THE BRIGHT SURPACES COATED
| WITH A PROTECTIVE SOLUTION. THIS MUST BE REMOVED BY USING A
XEROSENE BASE SOLVENT BEFORE ANY ATTEMPT IS MADE TO MOVE THE .
_ SLIDES OR OPERATE THE MACHINE., L T



LEVELLING

FOUR JACKING PADS MUST BE FITTED AT EACH CORNER OF THE
MACHINE BASE.

SCREW ‘A’
i 8. AF

LOCKNUT B

e

MI2 X 125

s e

_ JACKING PAD
— %/

THOROUGHLY CLEAN THE TABLE SURFACE AND,USING A PRECISION
MACHINE LEVEL, ALTERWATELY IN THE LONGITUDINAL AND THE
TRANSVERSE POSITIONS, LEVEL THE MACHING USING THE JACKING PADS

; THUS 3~
VITH LOCKNUT 'B SLACK, ROTATE SCREW 'A' UNTIL THE TABLE IS
. LEVEL. R SRR H
"_T;GHTEN LOCKNUT 'Bf.




LIFTING

THE MACHINE CAN BE LIFTED FROM THE HORIZONTAL HEAD RAM

AT THE POINT BETWEEN THE MILLING HEAD AND TOP CASTING.
CHECX TO ENSURE THAT THE LIFTING SLINGS ARE OF THE CORRECT
CAPACITY TO LIFT THE WEIGHT OF THE MACHINE AND TEAT THE
SLINGS ARE IN GO0D CONDITION. '

A

S50 KG ﬂ]

FOUNDATION
THE MACHINE SHOULD BE SET ON A FIRM CONCRETE BASE AND FIXED USING
THE FOUR BOLTING DOWN HOLES (12 DIA.) LOCATED AT EACH CORNER OF
THE BASE CASTING. |
.. SEE DRAVING NO. S5K.727/1.

MIN aA.sg [y B
~ /" AREA I




DRAWING No.

DESCRIPTION

PROGRAMME No.

MATERIAL

PROGRAMME BY

- TOOLING & SETTING DATA

DATE
xy  |CIRCULAR MOVEMENT 5 -
N G M X Y FEED XC j ve i FEED REMARKS
55 X 100 Y 100 DATUM POSITION
01 X-50 YO |F 1500 Z0 F 1500 | SAFE POSITION
02 06 TOOL 1
03 03 | SPINDLE N
04
05 X 10 Y =10
06 _ Z -5 F 75 L
07 X 60 F 75 1
08 Y -18 2
09 X 10 Y -10 3
10 Z3 F 1000
N 05 SPINDLE OFF
12 X =50 YO F 1500 SAFE POSITION
13 02 END.




60

e,

50 RAD

[
S

50

100

PLANE

S 10 DIA SLOT DRILL




UHAWING No. @
DESCRIPTION
PROGRAMME No. 2
: TOOLING & SETTING DATA
MATERIAL
PROGRAMME BY T1 = 6mm SLOT DRILL
DATE
v |CIRCULAR MOVEMENT 5 EMARKS

N G M X Y | reep XC Yo z EEED
01 X=~50] Y0 F 1500 Z2 0 F 1500 |SAFE POSITION
02 06 TOOL 1
03 03 SPINDLE (NN
04 zZ 3 |
05 42 CUTTER COMP.
05 X 0 Y 20
77 . 7 =5 F 60 |SINK 5 DEEP
08 Y 0 F 70
09 X5

10 | 02 X 25 Y 10 25 -15
1 02 X45 | YO0 25 ~15
12 X 50
13 Y 40
14 03 X 45 Y 55 25 40
15 02 X 25 Y 45 25 70
16 02 X5 Y 55 25 70
17 03 X 0 ¥ 40 25 40
18 Y 0
19 Y 22
20 Z 3 F 1500
21 G5 SPINDLE OFF
22 40 ' CANCEL. COMP,
23 X =50 | YO F 1500
24 02 END.




40

5 DEEP

40 |
55

TOOL Nel & DIA SLOT DRILL

| " zo DIMENSION |~ TOP OF WORKSURFACE



DHRAWING No.

DESCRIPTION

PROGRAMME No.

MATERIAL

*ROGRAMME BY

TOOLING & SETTING DATA
=1 :1_-:'« ) e Slest EQI{,.L,

ZO Ditnensiog = TolP Wallkt, 0loes

DATE DRTUM Pasrran (SER Xion Yo o.
wy  |CIRCULAR MOVEMENT 5
N G Y X Y FEED XC 1 ve z FEED REMARKS
01 03 _ SPINDLE ON
02 X0 Y 0 P 1500 Z 3 F 1500
03 41 | CUTTER comp.
04 X0 Y O
.05 7 -3 F 100| SINK IN 3 DEEP.
06 Y15 | F 100
.07 X .20
08 | o2 X 50 |y'28.544] 50 ~11.456
09 | o2 X8 | Y15 50 -11.456
10 X 100
11 Y 0
12 z 3
13 40 CANCEL CDMP_."
14 | sa % 108 PROGRAMM OFFSET 108HM
15 | 10 MIRROR X
16 12 MIRROR Y
17 | 81 FROM 2 TO 14| REPEAT
18 Z 10
19 05 | sPINDLE OFF
20 | 13 CANCEL MIRROR Y
21 10 CANCEL MIRROR X
20 : X =50 Y 0o SAFE POSITION
23 02 END.







