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C.N.C. Turret Mill

Easimill is a 3 axis C.N.C. turret mill designed for small and medium sized
components. Full circular interpolation with tool offsets, repeat and edit facility
etc. M.D.I. using machinist language programming with mini cassette storage.

i GENERAL SPECIFICATIONS R
Mechanical Control System
Working Table Surface ........ 180 x 700 mm Display Method ....... Three7 Digit Displays
(7" x 28") Mini Cassette Deck ........ Magnetic Tapes
Longitudinal Travel ............ 300 mm (12”) Motor Drives X-Y-Z ................. Stepper
Grose TraVE] s wavasss s 170 mm (6.7") Programmable Feed ......... 0.005% to 100%
Quill Travel ...................... 75mm (3") Keyboard ..o sovisin svev 28 Character
SpindletoTable ............. 280 mm (11%4") Tool OfSBIS couvvvui vawesin svnsmavnes Upto 16
Spindleto Column .............. 230 mm (9") Programme Length .............. 400 Blocks
Spindle Speeds .............. 180-2850 r.p.m. (1000 Block Available)
SPINAIe TAPOT v smwsnai svie saven R8  Control System...... North East Electronics
Traverse Screws ............... 3 Ballscrews P.N.C. 2C Control System
Rapid Traverse ........ 60"/min 1500 mm/min Auxiliary Outputs ................. 8 Outputs
Feedrates ................ infinitely variable Programmable Inputs .. .... 8 Programmable
Max M/C Length .............. 1000 mm (39") Sequence Holds
Max M/CWidth ............... 1320 mm (52") Pattern Repeats ........ 99 Timesto 4 Levels
HOINANE o vsuw inh s s snums's 1910 mm (75") ComputerDataLink ................ RS 232C
Welght. v ssaases sasssensi 550 Kilos  Joystick .......0............. 3 Axes Control
Standard Equipment Format ...uvanveesais Incremental/Absolute
Flood Coolant System, Guards, Toolkit and ; ; _Metric/Imperial
Fully Comprehensive Operation and Printer Link ... Option for hard copy
Instruction Manual. ) of Programmes
Electrical Extra Equipment
3 Phase Supply (Main Motor) .380/440v/50Hz ~ SPray Mist Coolant, Collet Attachment,
MOtOr (4POl€) . ... ooeseeaneennn ., 1.2 kw Quick Change Tooling, Programme Printer,
1Phase Supply (Control Unit) 220/250v/50Hz ~ Programme Plotter.
A\ V,

Extra Equipment
A full range of optional equipment
and accessories is available.

NOW AVAILABLE WITH OPTIONAL
PROGRAMMABLE SPEED CHANGE

DENFORD MACHINE TOOLS LIMITED : BIRDS ROYD : BRIGHOUSE : WEST YORKSHIRE : Phone : 0484 712264 : Grams: Denmacto : Telex: 517478 |

MACHINE TOO




il TR S S

Te

EASIMILL CNC PRODUCTION TURRET MILL

GENERAL SPECIFICATIONS

MECHANICAL

T LA

CORTROL SYSTEM

yorking Taule SUTFACE cscesess 180 x 700 mm (7" x 28%) Display Method . Three 7 digit

L'Oﬂgitudinal Tra'\]el cececrcegee 375 mm (1 4%")

cross Travel teetcinsesssssese 175 mm (6.83")

: @m)
Spindle to Table ce2escedEBECE 300 mm (12“)
Spindle t0 COluMN ecreosscoses 230 1M (s")

Spindle Speeds ccapeacessEE e 4[8'3"'2850 RPM

Q‘uiil Travel scvcoceccsscscscae

Spindle TaPEr zscseeesscscesconce R8

TravETSe SCIPEWS escessscsceccsses 3 Ballscrews

Rapid Traverse ent:cooa;ee&;iuco- 1500 m/m min.
FeedrateS scecsscsseasscsecscaccs Infinitely Variable
Max. Machine Length «veeescsessee 1000 mm - (39")

Max. Machine Width eeeeessccceces 1450 mm  (57")
Height eevececasocassssessscacses 1910 mm (75")

weight OIIQQOOGCEG.GGIIIGOOGOO’l.. 550 Kilos

Electrical

3 phase SUPPLY eceescosocssccescs 38q/440q/50 Hz.
(Main Motor)

1 Phase Supply sessbeecEEEOE TR 220/450/50 Hze.
(Control Unit) 110/115/60 Hz.

1-4 kW.
0.2 kVW.

MO'EOI‘ (4 PO].E) Y EEEEER I
Coolant Motor

seevcteasCes ot te

Continued -

Displays
Program Storage .. Mini Cassette
Magnetic Tapes

Drives X=-Y-Z ¢ High Perfﬁrféﬂc
Stepper Motors
f\”{“(35 8 .
Programnable Feed .. O 50885%t0

100%
Keyb@ard sz escte d8 Cb”“acter
Tool Offsets «se up to 16 Pairs

Program Length . 400 Blocks
(Option on 1000}

Control System .. Forth Eastern
Electroxics
PHC 2C

Auxiliary QutputsS eesees 8

Pregrammable Inputs «.. 8
Sequence Holds
Pattern Repeats » 99 times to 4
jevels.

Tool Diameter
Compensation .. Programmable

Tool Length
Offsets Cvse s e PO Progrﬁmmable
Computer Data link .. RS 232C
JoysticK sesecses 3 Axis Control
Printer Link ... Option for
Eard Copy of FPrograms.

Format e.cesos. Incremental/
Absolute
. Metric/Imperial

EXTRA EQUIPMENT

Spray Mist Coclant, Collet
Attachment, Quick-change Tooling
Program Printer.
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Installation

The Machine should be set on a firm concrete base and fixed
using the four bolting down holes located at each corner of
the colwmn base, after levelling.

Bleaging

The machine on delivery will have the bright surfaces coated
with a protective solution. This must be removed using

a kercsene based solvent before any attenpt is made to

move the slides or coperate the machine.

Electrical

The machine requires a 3 phase input (Hain Spindle Motor
Operation) and a single phase input (Control Unit).

Only a competent Electrical Engineer should complete the
electrical installation.

Levelling

Thoroughly clean the table surface and, using a precision
machine level, alternately in the longitudinal and the
transverse positions, level the machine using levelling screws
at the four corners of the machine base.

NB. If the machine is not correctly levelled it is possible
that the tolerances and free movement of the slides could
be affected.

Initial Lubrication

The Machine is fitted with either a 'one shot' lubrication
system or an automatic motorised oiling system. In both
cases ensure that the reservoir on the system is filled to
the correct level and that oil is being pumped to slides and
gears before the machine is operated.

Use S A E 10 for the lubricating system and a gobd cuality
machine grease for the knee bracket gears (readily accessible
from 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.

The $2! axis Ball Screw (vert) is lubricated via the cover
tube (oilcan).
Loolant

The coolant pump and reservoir is located at the operator's
R.H. side of the machine base. Ensure correct fluid for
work application and correct level before use.

Continued -
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Operating Instractions

Operating Machine in Manual Mode

The Cperating Panel on front of the machine houses
4 operating stations.

A O~1—"

¢ —to O=—?D

Switch YA (Black) Spindle Speed Selection (High-Low range)

Button 'B' (Green) Spindle Start.

Button $C' (Orange) Coolant.
Button D' (Red) Stop Spindle

Handvheels are provided for moving the table and cross-slide
in the manual mode. The kunee is moved in- the vertical plane
by means of the cranked hzndle to the Operatorts left of

the machine. Power is not provided tc the rise and fall of
the Xrniee.

Spindle Speed Selection

Py

Select spindle speed required by referring to the Speed Chart
on the front of the pulley guard. Stop machine and select
High/Low range on Operating Panel. Loosen lever bolts on both
cides of the motor and slacken belt by moving the tension
lever (below R.H. Lever bolt). Remove Perspex Guard and move
belt to desired grooves on pulleys.

Re-tension the belt and lock both lever bolts and replace
Perspex Guard.

Quill Movement — Mamual h ,

. )
To move the quill on the *Z' Axis ballscrew, use the knurled
collar beneath the head to the left of the spindle.

Saddle and Enee Clamps

When Milling using the longitudinal feed only, it is advisable
to clamp the saddle and knee rigidly. The saddle clamp is
located on the left side of the machine. The knee clamp is
jocated on the left of the kmee between the oiler system and
the splash guard winge.

Lighting )

The switch for the light is located on the top of the power
econtrol box on the left of the machine.

Sontinued -
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Machine Mazintenance

Adjustment of Taper Gibs

The table is provided with a full length band scraped
tapered gib with an adjusting screw at each end.

To adjust the gib, tighten the two screws until a
slight drag is felt when moving the machine by hand.

If the table is not tight enough locsen the adjusting
serew at the small end of the gib and tighten the screw
at the other end., Should the feel be too tight then
reverse the procedure.

To adjust the feel of the cress and knee slide movements
follow the same procedure as above on the saddle and
knee gib strips.

~00C—

GH/JR/120882

4.



- LIPORTAIT

Before applying power to the systen ensure that a) the input power is at the
correct voltage znd b) the cdrives/machine switches and gvziliary connecters
are correctly comnnected,

The PlC 2C should be properly earthed (grounded) at all tinmes.

The stepper motor drive boards in the drive unit may sustain severe darage if
the motor connections zre made or broken with the power still on.

PLC2C's with integral stepping notor drives are equipped with a fan which
¥eeps the drives cool ensuring high reliasbility. The fan filter nust be kept
elear, this may be done by using a vacuum cleaner (o not use zp air line) to
renove the dust ete. The fan filter outer cover may be unclipped.

The digital cessette unit and cassettes pay be adversely affected by
dust/svarf etc. in consequence care should be taken to Keep the cazssettes and
cessette unit zs free fror dust as possible. The cassettes should be stored
in their czses efter first being rewound to the clear lezders.

The display bezel of the PNC2C is made from a special materizl which is coated
withi & substance which does not reflect, the display bezel should be cleansd
if necessary carefully using a2 damp eloth, strong degrezsing zgents znd brasso
etc. should not be used or the print and coating will be danzzed.

PACZ 1 . PrC2COIILC2



index.
Introduction
PHCZC Description

Ceneral information.

L]

£ER

faeility (to use the machine dstum and floating datun facility)

|

2:Y.2.T and associzted FEED data input

EIRCULAR novenents

AUXILIARY functions (Use of the 16 progracpeble suxiliary functions)
INPUT facilities (Use of the B ;roérammable inputs)

BUlN facility (to rurn a progrem that is in PNC2C nemory)

SERIAL facility (to use tbé‘serial interéace to 2 VDU or externzl computer)
LOAD facility (to load PHC2C pemory from the PNC2C Feyboard)
CASSETTE operations {use of the integral cessette systen)

I00L OFFSETS (to select, set up and nmodify tool offsets)

EDIT facility (to edit a progran that i; in PHC2C nmemory)

EUNCTION selection (to select PHC2C functioning nmodes)

QFFSET facility (Use of the PHNC2C offset facility to 'offset! prozreir.ec
dimensions)

BEPELT facility (Use of the repeat facility to repeat sections of & progran a
punber of times) ‘ ’

SUBROUTINES (Use of subrodtines)
PRILITER facility

APFEIDICES *

PAGE 2 PLC2COIITC2
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Introduction.

Ye are pleased to introduce you to this programuable nunericel contrel, which
hes been designed, cevelcped and panufzotured by HNorth East Electronics Ltd.

This lew cost, relizble, accurate system is ideal for 2 vide rense of
applications which require precise positioning, for exanple on 2 veriety of
pzchine tools, drilling, milling, engraving, welding and profile bursing by
lzser or conventional nethods using rotary znd/or z-y tzbles,

At the heart of this system is a powerful NEE desigred computer which Sives
the PL.C 2C the gbility to precisely control up to 4 zxes of poverent with
lirnear &nd circular interpolation zt programmable feedrztes. The PIIC 2C ozn
alsc act as a process controller by giving up to 16 prograncable zuxilizry
putputs and monitoring € progracvable user assigned input siznals.

It is Forth Fast Electronics poliecy to continually revieuw and upgrade its
products, This PIC 2C is the latest in 2 line of contrcollers whose forrunners
are working in diverse applications with so small measure of success.

NEE will be pleased to discuss any appli'catibn not only on existing meehi
or in production/batch lines or on origiral equiprment but work zt the des
stazge as well.

nes
i

3n

PACC 3 . puc2coiJuiiE2



ELC 2C

Description.

The PNC 2C is an extrenely versatile continuous path, conputer basad
prograrmable nunmerical control unit desigred to control viz stepper notors 2
wide variety of machinery where precise contrel and positioning is recuirec.
Related processes and functions ezn also be controlled by the PUC 2C. The
prograomaing of stepper motor movenents and the process control elevent is
explained fully in this menual., The PIIC2C we are confident will be found to
be very easy to operate, without tke need for the nunerous confusing mechine
codes norpally associated with IC equipment,

Fron the front panel total contrel is obtained by the following features:

28 = charazcter keyboard for the input of data and corpzands by en eszsy to
use ¥eyword systen.

3 = alphaz nuueric displays which echo the keyboard entries and durins the
prograc ezecution act as a D.R.D., Digital Rezdout.

10  ~ LED, indicztors te show machine status.
Integral fast magnetic tape systen providing unlinited progran storage.

There are various size stepper motor drives which can be supplied, the snall
size drives can be supplied as in integral feature naking the PIC 2C a self
contained cocpact unit. For the larger renge of drives an ipdividusl nousing
is required. The PIIC 2C is available panel mounted, czbinet mourted cr as a
free standing unit to suit the customers specific requirerents,

Forth East Electronics provide "tailor pade™ as well as "standard®™ control

systens by offering a2 renze of optionzl facilities which will give flenibility

ver & broad range of epplicetions. The PIC control system is now in use in

pany different situstions rengzing fron the manufecture of engine couponents to

the manufecture of advanced nicrochips. The PIC is &n ideal systien where

repestability of operaztions are required with acecuracy and dependzbiltiy
t

PEC 2C Operations. !‘ <

L3

The cperations possible on the unit are shown in the operations dizzraz shkown
on the pages at the end of this panual. This section of the menuzl describes
in detail the operations that the PIIC 2C is czpable of, we stronzly recormend
that the potential user spends scce time rezding this section in cenjunctica
with the operations diazran to ensure thzt the maxinur use is obtained frou
the control unit. l2ny fecillities palie corplex prograiming easy. Sore of th
facilities described are options,

*e
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Genere]l Inforrztion,

The PHC 2C hzs Leen designed with the user in rind., It 4s 2 versstile
coulrol systen which is very €asy to use znd does not reguire 2 snecial
course to learn hou to use it,

Tbe PHC 2C has nucerous facilities each of which Is selected usins a
word,

?he Feywords identify the facility being used. for exanple to use the
czssette systen the Keyvword is Cessette and the associated PIC 2C Ter
vwhich selects the cazssette is C, liany of the Keys on the keyboord hzve
pultiple functicns the precise function of esch Key being dependant on
the cperation curréntly being performed or progracmed. A list of
Keywords follous:=-

Auxiliary Edit Serizl
Absolute End of block Stere
’ All Erese Leoad Subroutine
Alter imperial, toollet
inticlockwise
“Epncticn
xyvFeed Offset Tool
ADD zFeed prinT
¢Feed
Pause
Lazssette Print
Lircle Input
Clockvise ;ﬁcrezéntal
Lontirnue Lznore Bunblocx
Lutter Hepezt
petril ‘ Replace
DElLete ; Lfewind

The ACCEPT Key is used to Accept dzta. Vhen keying in infornation it is
Echoed first on display 1, after verificition the data shoulc be
ticcepted?,
The 'E' key is used to end each block or line of instructiors.

e 'HESET' key i1s used to reset sfter an incorrect entry.
The Q' key stéps the machine movenent.
I0TE For chizc systers fitted to L&tbes. in tke fellowing exgoslas for
Y rezd Z and for Z resd I, : ,

PIGE S - BrC2C0TTTR2



ZIRQ facllity.

The zero facility is supplied in one of 2 options dependant upon whether
the machine to be controlled has fixed datun,

Fized dztun systerns,

3

For pachines fitted with a fixed dztun the ZERD Fey hes 2 functions:

a) It establishes a flozting datum on one depression
~b) It instructs the PILC2C to move the machine to its fixed datun point
on 2 consecutive depressions,

At power on fixed datum systers display PHC2C and pust be zeroed i.e.
sent to machine datun before eny other wechine nmovevents ean be reade.

The floating datun facility enables 2 floating datum to be established
at any point within the machine linits of uoverment, this facility
enables progran data to effectivliey be offset.

Non Fixed datum systens.

For ron fixed datun machines the ZEPQ Key ensbles the machine dstun to
be established at any point within the machine moverent linmits,

HOTE~- If a datun is estzblished at any point ether than at the nost
nezetive point of pachine rovenent preprogransed table limits will not
be effective. Acditionally it is not possible to move to a point rore
negative than 0.0,

S:¥:2.T end associated FXID input.,

X,Y,2,7 coordinate dinensions end associazted FEEDs may be imput either
2s a single block of data which is to be exescuted irmmediately (liznual
Data Input) or as blocks of data which forpns part of a progrenmed
seguence (LOAD facility).

Vhen coordinate dirensions zre keyed into the PIC2C a check is rmade to
ensure that the mavioum machine movements are not exceeded, should any
be exceeded 'dAtA Err' is displayed. RESET restores normal operztion.

The required FEED is Keyed in as. a percentage of the maxinunm preset feed
in the range 0.005% to 100%. Three separate and independant feeds are
prograrmed, one for the XY (%2 égi lathes) eaxis, one for the-Z (Y for
the lsthes) axis and one for the T axis. If mo feed is prograrmed the
gefault feed (which is application dependant) is assunmed. .

.

PACE 6 - PICZC0 JUTER



LIFCULAR meovenents,

Circular covenents pay be made using the ¥Y (IZ for lathes) aves.
Circuvlar povenents are defined by éefining the snd point of the rove—ent
in both axes, selecting CIRNCLE &nd either Clockwise or Anticlociuise,
and specifying the centre point of the circle in both axes. Circular
novenents are limited to 1 guadraznt per block.

Vhen cireular rovercents of less than one guasdrent are bein: recde it is
not necessary to precisely know the coordinztes of the end point of the
povenent In both axes. The PHC2C czn *find' one of the coorcinates. I
this feeility is to be used it must be arrenged thet the moveuent posses
through the coordinate point of the urknown axis diuvension before
rezching the coordinate point of the known axis dinension at vhieh point
movenent cezses, e.g. if the present position is I=0.Y=0 and we wish to
nake a circular clockwise movenent to Xz1 ‘when ¥ is unknoun, cernirsac
on ¥=3,Y¥=0 the Y end point progranped should be betveen ¥=0.1 aud
¥=2.236 the true end point,

If incorrect i.e. impossible end points, are prograrned the PNC2C will
nove the table continuously in a eircle atterpting te fiancé the
progrenced end point, the novenent nmay be stopped by depressing either
the movement STOP switeh or the 0 key on the PIC2C Eeybozrd.

AUZILIARY FUHCTIOUS.

Auxiliary functions z2llow user assigned devices to be controlled i.e.
switched on and off by the 16 integral PHC2C auxiliary functions. Three
types of auxiliary fuinctions may be supplied. The PIC2C speciliecztion
sheet indicates vhich types have been fitted. The three tvpes are:

a) Ol/CFF
b) HOVENTARY
c¢) PULSED

2) OI/CFF suxilizries are set vher prograrmed irnediately befcre an
gssociated pmovernent in the sazrme block is pece. If the zuxiliesrr i
progrercned O it will rerain Ol until prozrecced OFF., Such suxiliarie
could be used to for exarple control lubricant.
1 : s

b) HOUELTAFY suxiliaries ere switched ON if programmed to be on only
when the pechine is a progracmed position. Vhen'the axes are moving
momentary auxilisries are always OFF. This type of suxiliery ecan be
used to for exarple provide a teble locking signal or to ectivate the

pain drilling head on a drilling machine.

¢) PULSED zuxilieries provide & pulse cutput of 20 rilliseconcs il
prograrmed Ol ezch time the pachine completes a progran bloek. .

The PIC2C is equipped with 12 conventional relay suzil{aries end 2 solid
atete auxilizries. The solid stete suxilizries should be used to switch
AC sigrals end are particularly useful for Eriving ipcuctive lozds in
thet they are zero voltage switching &nd generete little or no
electricel imterferance. - .

Bacc 7 PrC2Coi Il
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LiPOT facilities,

The PUCZC is equipped to be zble to ronitor R user assizned fnput
sicnals fros external switches., The conditicn of the switches ney be
thecked to see if they izre open or closed during progran executien, If
the switches are not in the progrerced condition sequence execution
waits until the switch signzls are ss prograuned belore proceedinc.
Suitch levels nay be prosranmed to be elossd (D), epen (CFF) or I:rored
{dontt care).

The auxiliary outputs and the {inputs enable the PIIC2C to furnetion rot
only &s a precise positioning control systen but zlso &s & secuence
contreoller,

RI facilitv,

A progren that is in PHC2C perory (indicated by the menory lozded
indicztor) may be run i.e. executed either from the start of the prozran
i.e. block 1, or from any point i.e. block in the progren provided that
that block does not define a2 circular noverent. If zn atterpt is nzde
to run a progran fron a block defining a circular povenent '5O' will be
displayed in display 1, depression of the RESET Eey restores nornal
cperation.

SEFIAL facility

Progran data may be Loszded into or Stored from the PLC2C from or to zn
external VDU or computer viaz a R3232C 3 wire serial interfece.

Three operations ere pessible using the SERIAL facility they are:

a) SERIAL LOLD
b) SERIAL CONTINUE
¢) SERIAL STORE

2) SERIAL LOLD enzbles a progran to be lozded into FIC2C veLory Ireo
the external device either 1 block &t a tice or as a full Progren. Any
Frograrn previously contzined in PiiC2C nenory is overvritten i.e.
destroyed. The format of the progrean deta is shown below.

b) SERIAL CONTIIVE epables acditionzl progran to be acded to 2 prosrer
that already exists i ?PﬂCEC nexory via the externszl device, The foruat
of the progran data is shown below.

Upon conpletion of a SENIAL LOLD or a SERTALCONTIIUE the BHC2C cisplays
show the prograc nunber, how pany blocks there zre in recory &nc hou
ruch wenory repains, for a period of 3 seconds, PHC2C displerys then
display noroel data.

Should too much deta be sent to the PHC2C sueh thet the PIC2C penory
becomes full *FULL! is displared, nornal operation cen be restorec by
using the RLSET key, the cenory will contain only the dsta received
prior to beconing full,

-

¢) SEPIAL STORE erzbles the contents of PIIC2C perory to be transnittec
to &n exiternal device. The paoory contents are transnittec as
hexzdeciral dzta foruztted as shovn helow,

IS
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PIiC2C 15232 Interfece Specificetion

The PHC 2C only needs 3 wires to iwplement an ES232 link. They are Data
Transcit, Data Receive and Signal Ground. The connection to the PNC 2C is via
a 7 pin DII socket using pins 7, 6 and 2 for TxDa, ExDa and Ground
respectively. ‘

1. A1l information on the RS232 link will be in the form of ASCII charzcters,

2. The PHC2C will recognize the fellowing characters:-

g2 "~ start of transuission

03 ‘- - end of transuisszion

45E
18
L3E
5Ell
59H
5&H
LoE
Z2BE
2DH
2EH
308 to 391
LCH
52k
538 )
50E )
§iy )
ksn )

[ S I oS o o B B o B VR Ve

lathe only

H YWD e

3. The PuC2C will use the following AS5CII characlers when transuitting:~

<ACH> 06 ‘ acknowledge
<LAL) 15k not acknowledge
? 3FH

4. Any information transmitted to the PHC2C must be preceded by <STX> and
terminate@ by <ET:D.

5. When the PHC2C has processed the data and carried out the imstructions
contained therein, it will respond with either <(4CK> (if everything was okay)
or <LAX)> if some error occurred. B .

6. If the PNC2C responds with <ACK> then this also indicates that it is
waiting for more data from the interface. -

7. If an unrecognised character is received by the PNC2C {see 2, above) then
it will cause the PNC2C to transmit & ®2" once the <ETX> has been recelived.
In this case the PHC2C will not take any action on the received data but will
wzit for more date fron the interface, )
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; PLCEC Treto Tnterlsce Svecification {continued)

* 6. The PIC 2C will respend with (1iLl) if the deta received constitutes a move
to a pestion outsides the teble limits.

§. The meximun aunount of dzta transmitted to the PHCZ2C in one go will be one
progran block,

10. A progren block cen contzin any or 81l of the following {(to a maxinun of
140 characters):-

x<a> : liove in ¥ axis to position <d>
Y<gy . liove in Y axis to position <
Ficp> - Set XY fecdrate to <p>
z<d> hiove in Z axis to pesition <d>
i FZ<lp> ~ Set Z feedrate to <p>
! A<n>+ Turn auxiliery <ndon
' Ao~ E Turn auxiliary <n> off

where <u> is a nunber in range 0 to 15
<G> is & decimzl nunber in range 0 to tazble limit
{p> is & decipal nuuber in range 0.005 to 100

Lezding ang treziling zercoes are not necessary when specifying <n> <d> <{p>.

1. If the preogram block contains L as the least character {i.e. the cheractler
. before the <ETA>) then thst prograw block will not be directly executed bul
7111 be loaded into the next availzble slot in the PHC2C's nmenory.

12. If the transuitted dats consists of <8TU> F <ETA> then the Pul2C will
execute the current prograw held in its wemory and will not respond with <ACKD
until the progran has been successfully run. The PLC2C will respond with
; UEID> i zuy error occurs guring prograc execution. .

13. If the prograc block transcitted to the PHC2C does net contain the
character L, then that block will be directly executed and the PLC2C will

« respond with <4CE> on successful completion of the block or <(HAK)> if any error
pocurred.

14. If the trensmitted data consists of <STX> E <ETX> then the PUC2C will
clear out any progran currently in its mewory.
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PLC2C BS22z Interfoce Specificstion {continued)
15. Ixsuple
Suppose the follewing data wes transmitted to the pPuc2C

<STX> ¥12.9% Y15[X25.7 2140 F2100 AL+ <TTXD

This would result in the PHC2C moving from its eurrent position to
¥ o= 12.9%
Y = 15.0
Z = 40,0

The XY axis would move &t a feecdrate -of 25.75 and the Z axis would pove at a
feedrate of 100%. Also Auxiliary output 4 would coume on at the approprizte
tine, anc the PiiCzC would then respond by. transmitiing <ACK> to the interface.

16. To specify a circular move the following basic foruzt must be adhered
to:-

¥<Gr YOO CCHCYCENTRE> YKYCIUTRLY for Clock Vise toves
or ¥<d> Y<e> CLY<YCENTRE> YCYCELTRE> for Anti C.V., iloves

This basic formet can be followed by feedrate specifiers, auwiliary wnoves, z
xis poves, ete in the normal way.

m

17. If the PIC2C is controlliing a lathe then the follouwing foruat can be used
to specifly a screwcutting move.

<STY> S<diareterd P<pitch> D<depth> C<no. of cuis> L<length> Z<start posn’>

1. If the PIC2C is contrelling a lathe then the following forust cen be used
to specify a tool change bloex.

<ST=y T<tool Lo, O to 15> <ETZ ’



Tihcuced PE232 Interface Spegificstion

The enhanced RS232 interface is availasble as an extra cost option on the
stznderd kS232 interface,

1. Hepezt Loops

<8TX> ER<STERY ’70Ch> E<EUD BLOCK> I<Ho. OF TIIES> X<OPFSEST> YCOFFSED
ZCOFFSETY> FACKFEDD)> FYCFELDY> FZ<FEEDR> L<ETX

Liote: Repeat loops sre only valid when loaded into menory. £11 offsets and
feeds are optionzl, Offsets will defszult to zero il not gefined., The

optionzl feed may be used to spec;fy the feedrates at which the repeated
blcoeks are executled.

2. Subroutines - ' ‘

i) Defining subroutines bodies

<STE> SLLIDCETR> {Subroutine Lozd <ID)
<Ly ecazn be in the range of 1 to 99

After issuing this instruction all further locad blocks will foru part of
subroutine <>,

The load subroutine sequence is teruninated by:-

<STX> SECETX> {Subroutine End)

Note: Only X,Y,Z woves with their sssociated feedrastes, inputs and auxiliary
on/off commands zre allowed within the subroutine body. A1l X,Y,Z moves
within the subroutine are relative to the X,Y,Z position when the subroutine
is called.

ii) Calling a Subroutine
<STA> BCCH»> LLKETL> (Subroutine Czll <I>)
Subroutine calls are only valid when lozded inteo cenory.
iii) Erasing a Subroutine

<STE> ES<CHXCETE> {Erase Subroutine <I»)

Hote: <STX> ESACETX> erases all subroutines.




i i o i g b e Bt B o i i i

i) P.}"O) ren o sezlins
<STA> F3<¢SCALE> L<CETI

<SCALE> ean be in the range 0.01% to 650%

Fas the effect of scaling sll suceeding woves by the given scele factor &l pun
tine.

This is only valid when lozded into weuory

<SCALE> ecan be in the range of 0.015 to 650%

1

This is an overzll scale factor which allows a conplete program {which pay
3

include propgra sceles) to be sceled up or dowih.
This function cennot be loaded into menory.
iii) Reflect in I

{STX> FuudETL

Defines an axis of reflection at the current X position and causes &11
subsequent X moves to be relected zbout this axis at run tiuve,
This is only velid when loadec into rLenory.

i

iv) Ceancel ¥ FReflect

<STi> FELCETE> . .
Cancels the rirroring function 5. .

This is only valid when lozded into menory.

v} Refleet in ¥

<STY> FTLCETLY

Defines an axis of reflection at the current Y position and causer all

subsequent Y moves to be reflected about this axis at run tige,
This is only valid when loaded into meuwory.

vi) Lzncel Y reflect

<STX> FELCETL>

Cancel the mirroring function 7
This is only valid when loaded into memory.



<STA> FRCAUGLE> LKETED {Rotzte clockwise to <ARGLED)

Defines & point of rotation at the current Z,Y, position aznd csuses all
subseguent X,Y moves to be rotated clockwise by the given angle at-run tiue.
The angle is currently restricted to values of 0, 90, 180, or 270 cegrees.

This is only valid when loaded into memory.

L, Offset

| ¢STI> OX<OFFSET> OYKOFFSLTY OZ<GFFSLTICETLY .

It is only necessary to specify those offset which are to change e.g5.

<5TH> 0L 31.9 <&IXK ’

Offsets have the effect of shifting any progran LOVES by the specified
gistznce. Offsets will not have any effect on moves that have not een loaced

t0o LEnory.

Offsets cznnot be losded into wenory.




LOAD facility

This facility enables PHC2C penory to be "icaded! using the P1C2C
Feyboard., The task to be accocplished is brolen down into a secuence of
blocks which are then sxecuted consecutively. A block rzy consist of a
point to which the machine should move whieh is defined using 1,2,3 or &
coordinzstes {dependant upon the PLUCZ2C options fitted), and/or the
auxiliary setting reguired end/for the levell(s) of input sizrzls
required. f{fuxiliary funections znd the inpput facility are descrided
elsewhere). & block may also consist of a REFEAT inmstruction, or z ZIF0
instructicon, or an LFFSET iostruction, or a SULPOUTINE e¢21l, or =&

FPROCRAN SCALE' instruction,

Each block is executed in stages, Inputs are first mponitored (if
included 4n the bleck) and when the inputs are 25 prograrned the O/ OFF
and vopentary auxiliary functions ere set {if included in the block) and
then the progranmed mazchine movement takes place in 211 exes
sipultanecusly. Yhen the sachine hes arrived at the position progres-ed
nonentary end pulse auxiliaries operate, Ve recormend thet the prozrazn
is tadulated in the following uvenner (PiCeC progrenning sheets are
gvailable for this purpose).

BLX X Y XYXf) € X 3IC Z ZF AaUX IEPUT

BLK = Block number of iasstruction :

X = X coordinate value of end point of npovenment

Y = Y coordinzte value of ené point of zoverzent

IYF = Vaslue which controls the feedrate of the XY aves as & percenteje
in the range 0.005 (slouest) to 100 (fastest).

c = used if a eircular contour is reguired. If this Fey is used the
next key must be either C (tc define a2 elockuise contour) or 4
{to define an anticlockvwise contour). The maxinun arec possible
in 1 block is 1 guadrant.

XC = X coordinate value of circle centre,
YC = Y coordinate value of circle centre.
z = Z coordinate value of end point of coveuent.

Bde

Zr = value which controls the feedrate of the Z &:is g5 & percentes
AUX = jAuxilieries setiing required,

I1IPUT= Input signal levels required.

HOTE: Eseh item of dzta should first be identified, defined then
ACCEPTed when ecrréit, and each block nmust be ended with E (End of
block). ’

Some prograo evanplés are shown at Appendix A.

Three different LOAD operations are possible: .
a) LOAD

b) LOAD CONTLIVE
¢) LOAD EPASE

.®
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2)LOAT is used to enter a pew prograu into PIC2C ceuory. ARy orevieusiy
loeded progren is overwritten i.e. destroyed.

5ILOLD CONTINUE ensbles an existing progran to be contiuvel i.e.
extended,

Upon compietion
meny blocks ¢
period of 2 se

of a LOZD or e LOAD CONTINUE the PUC2C dis la"* shou hoo
here zre in menory snd hevw wuch mewory rexcins, for
conds after which the PI'CeC displays shov rorozl doto

moe

r.
s
sy
@

Shouwld too much progjran data be keved into the PnC2C sueh f
menory becomes full 'FULLY $s displeyed znd no nore data
porpel operaztion cen be restored by using the PESET Fey.

@'
:ﬁ
r?'
f’i
C‘\

e) LOAD ELPASE clears all progren data fron necory.

EASSETTE eperations

The integrel magnetic cassette recorder ensbles prosrzus tc be
perpanently stored for future use

Six different czssette operations are possible:

a) CASSETTE FTVIE .

b) LASSETTE EFASE

¢) LCESSETTE LOAD

d) LASSTTTE CONTIITUE

e) CESSETTE STORE

f) QCASSETTE ALTER (to be fitted later)

Vhen the CASSETTE facility is initizlly selected a check isc race to zee
if there is 2 czssette in the unit, if not %10 CASSETTE!' is displered,
depression of RESET restores norozl operaztion. If the cessette tene
telear lesder' is detected when e czssetite operation is selected the
PUCZC runs the cessette for 5 seconds, if the clesr lesder is otill
detected 'CASS Er' is displayed, depression of RESLT restores nornzl
cperatien, If the clezr leacer hes passed the cezssetie rezc nezd the
selected cazssette opereztion contirues. Some cassetie t“*é* ﬁ'"e very
long clear lesders and it wmay be necessary to reselect the cesssite
operation required thus giving the cassette tzpe a furnker £ seconcs Lo
pass the clear lezder. If the end of tape clear leader is detected

during a cassette gperation e.g. durinZ CESSETTE LOAD YCiSS Zr' is
displayed, depression of RESET restores nornal operation., Should it te
required to STOP the cassette whilst 4t i3 in operstion (shour by the
STAPE OI'' incdicaztor on the PLC2C front panel being O!T) EJECT/IZIET
should be depressed, depressiorn of RESCT restores porcal cger=tion.

2) CASSITTIE ESVIID enzbles a caszsette to be rewound to the start, i.e.
to the clear leader, this operztion should be perfcrned prior to
recording onto & new czssette znd it should be performec before =z
cassette prosrau is loaded into PIC2C penory. The revind operstion ney

be siopped by pressing the “OtXey.
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b) QCASSETTL ETASE enzbles & cessette to be eresed i.e. cleared of
programs. The cassette should first be rewound using ASSETIT LEUIID.

Yhen a czssette is agrzsed 'P EIDY i3 recorded 2t the start of the
zette to indicate that this I3 the end of ihe casseite, The pzscette

[~

érase cperation takes apprexivetely 3 minutes for 2 50 Tt lons ecrssette
tape, Ve recoumend that both sides of nev cesseties ere initislle

¢) CASSETTE LOAD.

Czssette Lozd enzbles a progranm which is on the csssette tape to be
lesded fron the cassette into PHC2C necory., Tvo depressions of ACCEPT
are required to select the lezd operation 2t which tiue P is
displayed, The operztor mey now look for the first ecassette procrawm
identifier located, by despressing ACCIPT, or zlterrestively if the
czesetie progran identifier required is known, this may be kersd in,then
ACCEPTed at which tipe the PrLC2C will fresd' the cassette tape frosren
identifizrs until the desired one is ebtained or until a czssette end '
End?' is founc or until the czssette end clear lezder is Tound. During
the sezrch for the desired cassette progran identifier esach identifier

detected is displaved for 2 seconds.

then the desired identifier is found the czssette unit is storped ang
the identifier is displaved.. Depression of AUCEPT csuses the caszsette
procran to be leaded into BIC2C aeabry. Depression of any ley cother
than ACCEPT or PESLT causes the PHC2C to loczte the next identifler.
Depression of RESET restores porsal eperation.

Vhen data is lozded Tron the cassette unit into PIC2C nenory & cheni is
pade on the validity of the data and if an error wvas detected during the
loed process 'dAtA Err' is displeyed, znd the merory will not be loeded.
If BACCEPT is depressed the merory will be loaded with suspect date. IT
RESET is pressed nornal operetion is resuped.
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is stored onto the czssette tape an slgorithn is cooputed the
which 1s dependant upon the precise detz stored., The nupericsl re
of this alzoritho is recorded at the end of the data. Uhen &
or identifier data is subseguently lozded into PIIC2C penory the ¢
algorithn is cocputed and the nupmerical result is cospared wi
prerecorded value, if a difference is detected '¢Ats Erp! is displ
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d) CASSETTE ConTindE.

This facility enables program data corntalinped {n PHC2C perory to be
continued i.e. extended, by & pregrsn previously recorded onto tepe,
This facility enzbles prosrams to be 'rerged' to forz larzer projras.
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This facility enszbles prograu data contazined in PC2C meuory to be
stored uvsing the intepral cassette recorder, onto cassette tazpe. The
progran is steored after a czssette identifier has been Xeved in an
ACCTPRTed, Th te identifiar can be fron 0 to 6 punerals, If mor
than § nuners gyed in the last 6 will form the identifier,

ﬂ.

\1‘

czeset
= e
(299

('D
B o

Ezch progran is stored as 3 elevents separated by blank tepe

i)} The cessette progren identifier
ii) Tte progrec
iii) 4 cessette end 'P End!.

pay
- @
T2

gssette end is stored to enzble the end of the recordsd tzDe to bhe
when additional prosrarcs asre to be stored, 2s each czssette tape
n contain many prograns. Vhen a progren is stored the cessette tape
s initislly rewound for a short time a&nd then the 2 elements are
recorded, this reroves any previously recorded cassette end.

/]

e Dty b
L

5

5 D

f) CASSETTE ALTCR (eption)

Cassette ALlter enables a progran which is on the cassette tape to be
altered, The procedure is to initially lcad the required progran into
PNC2C percory, then to.2lter the progran using the IDIT facilities, then
to zlter the progran on cassetie tape using the LASSITIT ALTER faciliity,
hen cezssette ezlter is accepted the cazsselte tzpe is rewound until the
start of the program data is located. the tape is then stopped, run
forward and the progran is recorded onto tape. Care rust be tsken tc
ensure that an altered progran Is not pore thzn 10 bloeks lonzZer than
the original progran. FHote a 'cazssette end' is not recerded using this
facility.
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JOOL offsets. .

Tool offsets enzble the PUC2C to sutooetioslly js e for verizticons
in distence of the cutting point fren the datun point for up io 16
different tools.

]
& O
&t
g
14
e ]
w
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The precise procedure required to set the tool offsels is depencint upon
the t{ype of azpplicstion, i.e. whether the PIC2C control unit is fitted

te 2 lathe or a willing nachine.

LATEE systens.

Vhen T is deprecsed the ecurrent tool nurber and its zssoeclzted 2 and 2
offsets are displeyed., The cuvrrent toel cen be chenged by using the
ACCEPT and L Reys. The teool offsel cen 2130 be changed 1o cournenszte
for tool wear, this is zccomplished by keving in the tool offset error
{as shown in the operztions diazgren) only snd the FPUC2C will =adiust th
current tool offsets zcecordinzly.

]

-

(]

The offset for ezch tocl can be set by using the JOOLSET procedure

HILLING systems. {To be added)

EDIT feaeility

This facility enables a progran that is in PIIC2C pemory to be edite
Yhen the edit node is selected the operator may choose to display esn;
bloek of data. Should z block nurber which does not exist be requested
a '?!' will be displayed. The progranm blocksize can then be founc by
entering too large a pumber and then reducing the nmuuber to ¢ fisure
that the PUICZ2C can accept.

Six operations are possible in Idit nocde, they &re

&) ALTER

o) AID ‘ .
¢) DPILETE . -
d) REPLACE

e) Increment the c¢fsplaved block pumber {ACCEPT) °

f) Decrecent the éispleyed block pucber (L)

2) ALTER The dsta prograznned in zny displayed block ccr be slterec
using the ALTER facility. The data tc be replaced is Teryec in tesether
with its identifier, other data containec in the bloek will re-zin
unchanged. If an ztterpt is made to chense mon existing deta *NCY will
be displaved, NESET restores nornal edit operztion,

b) ALD A new block of data mey be zdded tc &£ prosréiliec sequence vsing
the LTD facility. The date is inserted into the seguence Lireciztely
pafore the block being €isplayed before ADD uss depresssd, end 21l
subseguent block purbers in the prograimed seruence will be increnented
br 1.

~ e
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3 sired to add a dlock or 2 nurber of blooks to tre erd of &
progremzec sequence the LOID LOUTLIUE facility should be used.

DELETE. A block of data ray be celeted fron a progreuned sequenc
be DELETE fzeility. “e biock deleled is the bloek being
vien the DPELLIT coumend is used.

PLACE Tbe current bloek displayed may be replsced by the BIFLACT
eility. This facility differs freno the Alter faoil ity in that the
replaced bleck is completely deleted and the mew block is inserted.

e) The bloek number being displayed (the current block) mavy be
increxented by 1 using the ACCEPT Fey erzbling the eoperzicr to step
through and exznmine the sequence crogramed.

f) The block nurmber being di
Key enabling an cperat

&

ayed nay be decrecented by using the L
o ouzh & progracmed seguence.

FUNCTION selection.,

The FNC2C can be set to function in either an ABSOLUTE or LHCPLITNTAL
pede and in either IfPf“IAL or LETRIC urits, If desired the nmode znd/or
units mey be changed any rurber cf tines within a progremmed seguernce.

3

OFFSET facility.

The PIL2C offset facility enables progranred dinensions to be offset to
any point within the cachine povenent 13 Jlts. Separate offsets within
and outside the prograic seguence are pernitted,

i’O
CL

FEPEAT facility. The repeat facility enzbles specified sections of
prosranned seqguence to be repeated with specified offsets. The reves
fzeility is only aveilsble within a2 progranzed sequence, The cat
required to specify & repezt is:

L
'U

a) The stert block rumber to be repeated
b) The end block number to be repeczted

¢) The number of repeats requiked o
d) Tbe reqn$rec of fset dlmcns;%ns with reguired FELD changes if &OY.
f .

Repeats may be prograrsed up to a nested level of 3. should this level
be euiceeded *IESt Err' is displayed, RESET restores mormel operation.

Vhen esch repeat 1s progracsed the Fi'C2C checks all the dinensions beinz
repeated zdding the progranued offset the prograrmed purber of tires to
ensure that the peschine woverent linits zre not exceeded, this precess
may take a feuw seconds. Should the linits be enceeded 'dith Err' is
displayed, REESET should be depressed and corrected data be Teyed ir.

Tepeats froc a block defining 2 circuler rovecent ere not permitied, if
an attecpt is cade to prozrar such & repeat YO g;_éigpza?ed. FLSET
restores norvsal operstien. .

t N
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SUSTOUIINES {option)

The PIICZC pay be fitted with user prozranvible subroutines, 1A
subroutine is a spell incdependant prosran which ezn be called fron thc
pein progran. Vithin the subroutine, XI.Y znd Z coves are relative with
respect to the last X,¥,Z position before the suvbroutine ues called. &4
subroutine £all can be entered in the pain prograr wsing the § lerr
followed by a number. The subroutine itself can be entered using the
10ed Sub sequence shown on the floweharts, Uote thzt within &

subroutine, Repeszts, Functions, ete. are net percitted,

Once a subroutine has been loacded the editing facilities of the Pil2C
can be used to alter it in the usual way. Up to 09 dilferent
ubreoutines czn be used 2t the sazme time. Subroutines can be lozded g

&ﬁ&;ed ¢rcnftc czssette if required,

The following exacple shows how a subroutine cazn be used to Srev 2
riangle at differ ent points on the table.

i

UBPOUTIIE 1

& XL Z
0 0 1
=10 -20 1
10 «20 1
0 0 1 -
0 0 0
1T PROGRAL
b4 4 A
40 50 2
SUB 1 A
. 70 30 . 2
} SUB i
s 80 20 -
SUD S

I'ote thet resative moves are pernitted when loeding & subrcutine. T
advanteses of using a subroutine is that a subreoutise call tzkes Very
little spzce in menory and the noves used in the subroutine need cnly be
keyed in crnce, Thus subroutinpes Lgie nore efficient use or L&LD?.-
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The optional PRINTLR facility enzbles a user procral or a pertion of 2
Bser progreu to be printed on a coupztible printer. The srinter

e e e,

generally used is an EFSON 1XE0 with ES232 serial interfzoe.

. -

printer faeility 45 first u%ﬁd subsequent to the PIC2C bein-

the PlC2C ?G“h ts the gz which should be Yeved 3n tPED

The progran ounber is tk:n gisplayec, this nmey be changed if
desirec by keying in the new progran nucber. The start bleel: (S.b 1) is
then requested, if 'A' is pressed =zt this point ALL the aro~“' > is
pricted, alterratively & section of the prozren is printed if a start
biock nucber then zn end block pumber is enlered.

PLCE 1T - pyL200; m'cz
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Jo EPCUTE 2 sircle dnstructicn,

It is possible to penuelly imstruct the PUC 2C to execuie = sin-le
instruction without eltering the inforsation stored, This instruction
will rnot be recenbered once it has been perforced.

Exapple 1 « press the followins kevs:

L]
.Vl‘
Qe
i}
©

EPT
This in e Fi'C 2C to Hcve the ¥ zxis to en sbsolute pesition 1.5
The PiiC 2C ¢€ispley will then respond with '3Ur 2°v,
pressing t ACCEFT key when RUN is displaved meles the PIC 2C erscute
the instruction. (You will have noticed that 25 you pressed the ers
DISPLAY 1 echoed vour keypresses).

Exarple 2 -~ press the fellowing keys:

hul

2.8 ACCEP ‘Y 1 . & ACCEPT F 2 0 ACCERT E ACCEPT
This Imstructs the PIIC 2C to nove the ¥ aris to 2.8, the Y n:
at a feed of 20 per cent, iicte thet E is used to end the inforuztilon,

‘Pyarple 3 - press the following keys:

£ 4 ADD E ACCEPT
This instructs the PLC 2C to switch 'O' 2uxiliery function no. 4. ilote
that LUXILIARY 4§ indicetor (above display 2) is on.

Exacple 4 - press the fellowing kevs

&£ § DEL B ECLEPT
This inetruets the PIC 2C to switch OFF (Dflete) suxilisry function &
Euriliery dinforpetion can be ineluded with I ¥ end Z coordinzte Ceta if
desired in 2 block e.z.

1 : B
A

X 5 ACCEPT Y § R ACCEPT A B ADD E ACCEFT

i, -
Exarple §

I0 4D I 2 ADD B ACCEPT -

This instructs the PIIC 2C to check if input O end imput 2 are QI i.e. to
check is the switches cconnected to inputs 0 anc 2 zre eclcsed. Should
input 0 be CFF the PIC 2C will wzit for it to becone OO whilst
displaying YINPUT O' in display V. Vhen {nput 0 is correct ingut 2 2
checked in a sirilar rcanner. The PiiC 2C ney be 'reset' whilst w—‘tin;
for en input condition by pressing SRESIT'. 4s Inputs gre being 'Jelec
in' the first eizkt stztus indicztors echo the levels projracmed. 7ae
gsspniated LID is GL if the input is *ro;raumad to be O, OFF 47 the
input 4s progriuzmed to be OFF, and flashes if the inmput hes oot Leen
prograined er 18 progroned to be iz noped.

. 12
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Fo TLOAD' PIC 2C nermory fren Tevboard

This ex

ECi N

e reco
BLE £
where:
BLE =
4 =
Y =
AYF =
io the
C =
next

{to define an

in 1 Bl
iC =
YC =
A =
VA

EUX =
JiiPUT=
0TS
correct

&
e
by
d
[e3]

Press L
the 2 &
FLX X
1 7
2

3 7.8
y ¢.5
5 e
6 8.5
7 T
[

9 0

zuple devonstreztes how the folleoving profile ney be presrensed:

3 ~ +

12 3 Z
unend thet the progrem is tebulated in the followinz nenner:
Y X¥XF C XC IC Z zF AUY IVPUT

Block npunber of imstruction .

I coordinate value of end point of roverent,

Y coordinzte value of end point of covecent.

Value which controls the feedrate of the IY anez &s z percenteye
renge 0.0005 (slovest) to 100(fastest). '

used if 2 cirecuylar contour is required. If this XTey is used the
Key pust be either € (to define a clockise conteur) or f
anticlockvise contour). The paxinun sre possible

ock is 1 guedrant.

X coordinate value of cirele centre,

Y coordinaté value of circle cenire.

Z coordinate value of end point of movenent.

value vhich controls the feedrate of the Z &xis a2s z percentaze.
Buxilizries seiting required.

Input siznzl levels reguired.

Each iten of datz sheould first be specified then zccepted vhen
gnd 211 lines pust be ended vith E {(End of block).

» ACCEPT, ACCEPT

T

‘then key in the fo;ﬁowing tabulsted data: (for 2 exis PIC 2C's izrore

nd ZFEED cols;

Y XF € 3IC SC Z IF ATX INPUT
1 %o 0.2:4
0.5 10 B

2.0 25

1.5 20 C 8.5 1.5 2-

1 C £.5 1.5

1 25

B 0 S0,
0 100 . o

The *tlced! eperztion is ernded by pressins L{loed Iud) ACCIPT. _ﬁhaa tée
PiC 2C zecory vill be lozded (nmote that the "ilevory Loaded' indicetorlis

o).

PiCT 19 ' Foczonatil2



This enebles selected azrezs of & Dprosren to be repeated gt swecified
offsets. The zrea of prozran t0 be repested ¢ ted b iz
the Sturt Tlceck znd IDnd Slocik,

Ezemple 7. To contince load f.e. 'aad to! th
ebove by pressing Le € ( z

£PT, 8, ACCEPT, 2, &, 2 ACCERT Y, 1, ACCTRT,
) ACCEPT

L.{lcad End)  ACCEPT.

©
1. lHete that vwhilst kevinz in the repeat the PNC 2C frount
for the S.blL{start bloek) E.bL(Znd bloclk) a2nd rep {ihs
) .

(See Cxznple 8 denornstrating how to repsat a selected nunber of blocks
with both X offsets 2nd Y offsets).

EZENPLE 8

s repeating a2 selected nurber of blocks Lotk

o
b
-
=4
(9]
L 3
)
L]
L]
(8]
N
Y]

LU IRPUT

1
2
3 0.6
L 2 0.6
1.9

un

1.8

1.5 '
1 0.5 f | '
9 ' 0 :
10 RPT 2-9, 5 IOFF 1.25
11 RPT 1-10, 2 YOSF 1.5

w ~N o,

L{Load Znd)  ACCIPT

lote. Ploclks 2-2 are repezted & total of 17 fires as there is ¢ rerect
within & repeat i.e. block 10 which 4z & F:pest bloclk, &5 repeatel oI
bloclk 11. The PUC 2C per=its up tc 3 levels of sejezts uithin repests.

7

PiCZ 20 rC2CC SR

-
(YT 4



PR

To edit or check througsh 2z orogres press B, the displey will show "“dit
bl®, either key in the reguired block punbser then ACCIPT or press ACCOPT
to see the first bleck of inforeztion.

Ezeh subsecuent depression of &CCIPT advences the block displavec b7 1.
Fech depression of L(last) decreicents the hlock displaved by 1.

To DELete & block press DEL, ACCEPT.
‘ T block press M (Feplace) and Tey in the nmeu blook of d=ta,

er any iten in & block press 4 . er) ACCEPT and key in new Cata.

ot |
O
ot
l{'?'

The edit cperation is ended by pressing RESET,

&

Fo RUI' 2 progrere thet is in PiiC ZC Lerory.

When the stored prooﬁas is correct press R{run) and the PIIC will disple
trun bl', yTPES ACCEPT to erecute progran or key in the 'bll runber?
desired to bezin the progran, then ACCEPT. Dote it is not poszible t
run a progranc from & block which hes a ¢ircular novenent in it.

P
s

Bacc 21 prezeciorie



i oo e RN
sa e e i

i
k

KEY TO SYSTEM DIAGRAMS

LARGE CHARACTER

£5. S , ACCEPT erc.

ARE SINGLE €EYS fifssrp BY cPEZATOR

|

¢
.
H

[

i

( )

MESSACE DiSPLAYED on PNC

T

TEXT

EFUNLTON (JF OPERATION SELECTED

ST -

TEXT

CPERAT ON AUTOMAT. ALY CARRIED
ouT B FPNC.

|

1

SHALL UNBCXED TEX™

CFRERRBT ON . T RBE - AREIED oUT
Y CPELATR




. wrke

st AR

DEOISTAATICN

Lo

sinz the CASSETIE systen.

v

The czssette cysten %nzs 2s progrens 19 be gulekly stored for fuiure uoe
thus providing unlinited storage.

First revind the czssette by pressing:

C{CL3S) R{CASS rE) ACCEPT
Vhen the czssette will rewind to the he
tale a couple of ninutes).

ioning., (This operation -—av

€r
H
(%3

& Frogran which is in the PUIC 2C pemory zey be stored onto cossette b
pressing

C{CESS) S8,{Ci35 St) ACCEPT(Store ?) ACCEPT (C) 1.2,3, ACCDPT.

The prozran will be stored onto czs

sette if there is 2 cassette in the
czssetie unit with sufficient tape lefl

t.

Hote 123 is the cassette nunber! 2ny 1 to 6 digit nunber nay be used
and it functions 2s a passette progrezm identifier.

To load the PNC 2C renory fron the cassette first rewind the cessette es
above then press:

C,{(CisS) L, (CESS Ld) ACCEPT (C ) 1.2.3, A&CCEZPT

The PHC 2C will loczte the cazssette nurcber 123 and then st
gcassette, Ir ACCEPT is pressed the prograzn will be locede i Trov
cessette unit to PIiC 2C menory. if DEL is pressed the PuC 2C vill 7
the next cassette progran nucber stcred if one exists., Should the er
of recorded tape be found 'C End' is displeaved. ressing RISET resticres

norpel operation.

=
LI ST ST ¢ I+

During use the correct operation of the cassette is checked by ths FIC
2C, should an error be found the FIC 2C dis pz“:s znd status incicztors
show the error, RESET restores norrel operation.

4 casseite program 2y be zdded to a program ip PUC 2C remory using the

Cessette Contir 'aeility where L in the previous exauple is replaced
by C. ' |
‘ PAcT 22 Prg2tosTIeR
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