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Installation

The Machine should be set on a firm, level base, preferably
concrete.

Lifting
See Diagram attached -~ Page 4,

Cleaning

On delivery the machine will have the bright surfaces coated with
a protective solution. This must be removed using a kerosene
based solvent, before any attempt is made to move the slides or
operate the machine.

Levelling

Thoroughly clean the bed ways and, using a precision machine level
at both ends of the bed, level the machine using the screwed
jacking pads at the four corners of the machine base.

Electrical Supply Commection

The regular electrical mains power supply to the machine is
single phase (13 amp.) 220/250v/50 Hz. or 110/1150/60 Hz. The
speed converter on the machine gives a three phase output.

Connect the mains supply to the isolator box located at the rear
left of the machine (Brown/Live, Blue/Neutral, and earth Yellow/Green}.
Only a competent Electrical Engineer should commission the machine.

Lubrication

Lubrication to the bed ways via the séddle, to the cross-slide
and ball screws is supplied by the *one shot' lubrication system.

Ensure that the reservoir on the system is full,
Pull up the plunger daily for lubrication of the above paris.

All slideways should be lightly ciled before movement of the
saddle and tailstock.
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0il Type - S A E 10,.

Contimued -



Operation of the Machine

Having carried out the necessary procedure for the installation
of the machine, it is now ready for operation.

Switch on the isolator switch located at the L.H. end of the
machine,

To start the spindle, press either of the two directional
buttons (green) in the centre of the main operating panel.

First run should be at a slow speed to ensure lubrication and
freedom of the moving parts.

The spindle speed can be changed by turning the knob next to
the 'start' buttons - clockwise to increase the speed & vice versa.

Start spindle with kmob at anti-clockwise limit position.

Movement of the saddle and cross-slide is through the ecentrol unit
via the two stepper motors (programmed) or by the use of the
Joystick controller, having first switched over the Mamual Control
by "1sing the key-switch on the Joystick control unit.

° o . o )
The Joystick control unit is on a flexible cable so that the
Operator can hold the unit in his hand whilst positioning the
tool to *touch on' when setting a datum point.

Toolpost

The Machine is fitted with a YMultifix' Toolpost which facilitates
rapid and accurate toolchanges.

Tools can be pre-set on a setting fixture to ensure that tools
are set uniformly and also to the same position after tip changes.
Although tocl-wear compensation can be programmed through the
control unit.

Chuck and Faceplate Mountings

Before mounting a chuck or faceplate, first ensure that the
spindle taper and t@e internal taper of the chuck or faceplate
is clean and free from dust or protective covering.

The line on the caquék cams in the spindle nose should be in
line with the mark 6n the spindle Q,/D when the chuck is loaded
to the spindle.

load the chuck and turn the cam (3) with the key provided in
a clockwise direction to tighten and lock the chuck to the
spindle nose,

It may b€ necessary on chucks supplied without the camlock

studs fitted, to adjust the studs so that the required cam
action is obtained. This can best be set by screwing the studs
to the bottom of the thread and then releasing one complete turn.

Continued -
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Tailstock Adjustment

The tailstock is set for parallel turning. Taper turning is
obtained through the control unit.

Should adjustment be necessary to re-align the tailstock,
this can be achieved by using the two adjustment screws at
either side of the tailstock body.

Cross-slide Adjustment

Should the cross-slide require adjustment due to wear, the
adjusting strip can be reset using the three adjusting screws
on the R.,H. side of the cross-slide.

Loosen the three locking nuts and tighten the three Allen screws
uniformly to obtain a slight drag when the cross-slide moves.
Then re-lock the three lock nuts.

NB. Do not overtighten the three Allen screwvs.

’
»

LIFTING ¢euves ' MOVE SLIDING GUARD TO CENTRAL
POSITION AND SLING FROM UNDER
ENDS OF CABINET BODY.

: // \) PROTECT ALL ELECTRICS.

.7 .

RS TR

GH/TR/1 2088



ic 2C

JIPORTAIT

Before applying power to the systen ensure that a) the input power is at the
correct voltage and b) the drives/machine switches and auxiliary connectors
are correctly connected.

The PHC 2C should be properly earthed (grounded) at all tines.

The stepper motor drive boards in the drive unit may sustain severe danage if
the motor connections are nade or broken with the power still on.

PLC2C's with integral stepping notor drives are equipped with a fan which
keeps the drives cool ensuring high reliability. The fan filter nust be Kept
clear, this may be done by using a vacuum cleaner (do not use an air line) to
remove the dust ete. The fan filter outer cover may be unclipped.

The digital cassette unit and cassettes nay be adversely affected by
dust/swarf etc., in consequence care should be taken to lkeep the cassettes and
cassette unit as free from dust as possible. The cassettes should be stored
in their cases after first being rewound to the clear lezders.

The display bezel of the PNC2C is made from a special npaterial which is coated
with a substance which does not reflect, the display bezel should be cleaned
if necessary carefully using a damp cloth, strong degreasing zgents znd brasso
etc. should not be used or the print and coating will be damzged.
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Index.

Introduction
PIC2C Description
Ceneral information.

ZERQ facility (to use the machine datum and floating datum facility)

[

»¥,2,T and associated FEED data input

CIRCULAR movements

AUXILIARY functions (Use of the 16 prograrmable auxiliary functions)
INPUT facilities (Use of the 8 programmable inputs)

RUN facility (to run a program that is in PNC2C penory)

SERIAL facility (to use the serial interéace to a VDU or externzl computer)
LOAD faeility (to load PNC2C memory from the PNC2C Keyboard)
CASSETTE operations (use of the integral cassette systen)

IOOL OFFSETS (to select, set up and modify tool offsets)

EDIT facility (to edit a program that is in PNC2C pemory)

FUNCTION selection (to select PNC2C functioning modes)

OFFSET facility (Use of the PHC2C offset facility to 'offset' prograrmed
dimensions) ;

REPEAT facility (Use of the repeat facility to repeat sections of & prozranm a
number of times)

SUBROUTINES (Use of subroutines)
PRINTER facility

APPEIDICES
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Introduction.

Ve are pleased to introduce you to this programmable nunerical control, whieh
has been designed, developed and manufactured by Korth East Electronies Ltd.

This low cost, reliable, accurate system is ideal for a vide range of
applications which require precise positioning, for exanple on a variety of
machine tools, drilling, milling, engraving, welding and profile burning by
laser or conventional pethods using rotary and/or x-y tables.

At the heart of this system is a powerful NEE designed conmputer which zives
the PKC 2C the ability to precisely control up to 4 axes of movement with
linear and circular interpolation at programmable feedrates. The PIIC 2C czn
also act as a process controller by giving up to 16 progranmable auxiliary
outputs and nmonitoring € progracmable user assigned input signals,

It is North East Electronics policy to continually review and upgrade its
preducts. This PIC 2C is the latest in a line of controllers whose forrunrers
are working in diverse applications with no small measure of success.

NEE will be pleased to discuss any applibation not only on existing machines

or in production/batch lines or on original equiprment but worlk at the desizn
stage as well.
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PliC 2C
Description.

The PNC 2C is an extremely versatile continuous path, computer based
programazble nunerical control unit designed to control via stepper notors a
wide variety of machinery where precise control and positioning is recuired.
Related processes and functions can also be controlled by the PIC 2C. The
progranmaing of stepper motor movenents and the process control elecent is
explained fully in this manual. The PNC2C we are confident will be found to
be very easy to operate, without the need for the numerous confusing nachine
codes normally associated with IIC equipment.

From the front panel total control is obtained by the following features:

28 « character keyboard for the input of data and cormends by an easy to
use keyword systen.

3 - alpha nuueric displays which echo the keyboard entries and curing the
progran execution act as a D.R.O., Digital Readout.

10 - LED, indicators to show machine'status.
Integral fast magnetic tape systen providing unlinmited progran storage.

There are various size stepper motor drives which can be supplied, the suall
size drives can be supplied as in integral feature making the PIC 2C a self
contained compact unit. For the larger range of drives an individusl nousing
is required. The PHC 2C is available panel mounted, cabinet nounted cr as a
free standing unit to suit the customers specifiec requirenments.

North East Electronics provide "tailor made" as well as "standard” control
systems by offering a range of optionzl facilities which will give flexibility
over a broad range of applications. The PIC control systen is now in use in
pany different situations ranzing from the manufacture of engine coi:ponents to
the manufecture of advanced nicrochips. The PNIC is an ideal systen where
repeatability of operations are required with accuracy &and dependebiltiy,

PIC_2C Operations.

The operations possible on the unit are shown in the operations disgran shown
on the pages at the end of this manual. This section of the meanuzl describes
in detail the operations that the PIiC 2C is czpable of, we stronzly recorrend
that the potential user spends soce tinme reading this secticn in conjunction
with the operations diazram to ensure that the caxinur use is obtained frou
the control unit. liany fzecilities make corplex prograLninz easy. Sone of the
facilities described are options.

PAGE 4 . 1:C2C01JUi182



Generezl Inforrcation,

The PIC 2C has been designed with the user in mind. It is 2 versatile
control systen which is very easy to use and does not recuire 2 special
course to learn hou to use it.

The PNC 2C hes numerous facilities each of vhich is selected using a

Reyword.

The Keywords identify the facility being used, for example to use the
cassette system the Keyword is Cassette and the associated PHC 2C tey
which selects the cassette is C. liany of the Keys on the keyboarc hzave
nultiple functions the precise function of each key being dependant on
the operation currently being performed or progreammed. A list of
Keywords follous:=-

Auxiliary Edit Serial
Absolute End of block - Store
All Erase Load Subroutine
Alter imperialL | toolSet

Anticlockwise

Function
xyFeed Offset Tool
ADD zFeed prinT
dFeed
Pause
Lassette Print
Lircle Input
Llockwise lncreﬁental
Continue Iznore Runblock
Lutter Repeat
netriC Replace
DELete Fewind

The ACCEPT Key is used to Accept data. Vhen keyinz in information it is
-Echoed first on display 1, after verificztion the data shouldé be
'Accepted!?,

The 'E' key is used to end ezch block or line of instructions.

The 'RESET! key is used to reset after an incorrect entry.

The '0!' key stops the machine movenent.

IIOTE For PNC 2C systers fitted to lathes, in the fellowing exenples for
Y reed Z and fcr 2 read ¥, .
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ZERQ facility,

The zero facility is supplied in one of 2 options dependant upon vhether
the pachine to be controlled has fixed datunm,

Fixed datun systems.
For machines fitted with a fixed datun the ZERQ Xey hes 2 functions:

a) It establishes a floating datum on one depression

.b) It instructs the PlC2C to move the machine to its fixed datum point

on 2 consecutive depressions,

At power on fixed datum systems display PHC2C and must be zeroed i.e.
sent to machine datum before any other machine noverents can be rade.

The floating datum facility enables a floating datum to be established
at any point within the machine limits of novement, this facility
enables progrzn data to effectivliey be offset.

Non Fixed datum systems.

For non fixed datun machines the ZERQ Key enzbles the machine datun to
be established at any point within the machine movement linmits.

HOTE- If a datum is estzblished at any point'other than at the nost
nesative point of machine movement preprogranped table linmits will not
be effective. Additionally it is not possible to move to a point rore
negative than 0,0.

X,¥,2,T and associated FEELD input.

X,Y,Z,T coordinate dimensions and associated FEEDs may be input either
as a single block of data which is to be executed immediately (lianual
Data Input) or as blocks of data which forms part of a prograumed
sequence (LOAD facility).

Yhen coordinate dimensions are keyed into the PNC2C a check is made to
ensure that the maximum machine poverents are not exceeded, should any
be exceeded 'dAtA Err' is displayed. RESET restores normal operation.

The required FEED is keyed in as a percentage of the maximum preset feed
in the range 0.005% to 100%. Three separate and independant feeds are
prograrmed, one for the XY (XZ for lathes) axis, one for the Z (Y for
the lathes) axis and one for the T axis. If no feed is programmed the
defzult feed (which is application dependant) is assuned.

PAGE 6 _— PUC2CO. JUIE2
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CIRCULAR movenents. .

Circular rovenents nmay be made using the XY (XZ for lathes) axes.
Circular rovements are defined by defining the end point of the novenent
in both axes, selecting CIRCLE and either Clockwise or Anticlociirise,
and specifying the centre point of the circle in both 2xes. Circular
novenents are limited to 1 quadrant per bloclk.

WVhen circular covenents of less than one guadrant are being rade it is
not necessary to precisely know the coordinates of the end point of the
movenent in both axes. The PNC2C can 'find' one of the coordinates. If
this facility is to be used it pust be arranged that the movenent pzsses
through the coordinate point of the unknown axis dinension before
reaching the coordinate point of the known axis dimension at which point
movement ceases, e.g. if the present position is X=0,Y=0 and we wish to
nake a circular clockwise movement to X=1 ‘when Y is unknown, centred
on X=3,Y¥=0 the Y end point programmed should be between ¥=0.1 anc
Y¥=2.236 tke true end point.

If incorrect i.e. inmpossible end points, are prograrned the PNC2C will
move the table continuously in a circle attenpting tc findé the
prograured end point, the moverent may be stopped by depressing eitner
the movenent STOP switch or the 0 key on the PIC2C Keyboard.

AUXILIARY FUNCTIONS.

Auxiliary functions allow user assigned devices to be controlled i.e.
switched on and off by the 16 integral PHC2C auxiliary functions. Trree
types of euxiliary fuinctions may be suprlied. The PHC2C specificztion
sheet indicates which types have been fitted. The three tvpes are:

a) Ol/CFF
b) HOMENTARY
c) PULSED

a) OI/OFF auxiliaries are set vhen prograrmed irmediately befcre any
associated movement in the same block is made. If the zuxziliary is
programmed ON it will rerain Ol until prograumed OFF., Such auxiliaries
could be used to for example control lubricant.

b) MOMENTARY suxiliaries are switched Ol if progranned to be on only
when the npachine is at a prograrmed position. Vhen the axes are noving
pomentary auxiliaries are always OFF. This type of auxiliary can be
used to for example provide a tazble locking signal or to activate the
main drilling head on a drilling machine.

¢) PULSED auxiliaries provide &z pulse output of 20 milliseccnds if
progracred Oll each time the machine completes a progran block.

The PNC2C is equipped with 12 conventional relay auxiliaries and & solid
state auxiliaries. The solid state zuxiliaries should be used to switch
AC signals and are particularly useful for driving incuctive loads in
that they are zero volteage switeching and generate little or no
electrical interferance. - . '
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APUT facilities.

The PHC2C is equipped to be able to ronitor & user essizgned input
signals from external switches. The condition of the switches ney be
checlked to see if they zre open or closed during programo execution. IF
the switches are not in the prograrned condition sequence execution
waits until the switch signals are as programmed belore proceeding.
Switch levels may be progranmed to be closed (Oii), open (OFF) or Iznored
(don't care).

The auxiliary outputs and the inputs enable the PlIC2C to function rot
only as a precise positioning control systen but also as z sequence
controller.

RUIl facilitv,

A program that is in PNC2C nemory (indicated by the zenory loaded
indicator) may be run i.e., executed either fror the start of the prozrau
i.e. block 1, or fron any point i.e. block in the progran provided that
that block does not define a circular noverent. If zn atterpt is nzce
to run a program from a block defining a circular movenent 'li0!' will be
displayed in display 1, depression of the RESET key restores nornal
operation,

SERIAL facility

Program data may be Loaded into or Stored from the PIIC2C from or to zn
external VDU or computer via a RS232C 3 wire serial interfzce.

Three operations are possible using the SERIAL facility they are:

a) SERIAL LOAD
b) SERIAL CONTINUE
¢) SERIAL STORE

a) SEPRIAL LOAD enzbles a progran to be lozded into FlC2C nevory fren
the external device either 1 block at a time or as a full progrearn., Any
Progran previously contained in PiC2C rmenory is overuritten i.e.
destroyed. The format of the progran data is shown below.

b) SERIAL CONTIINUE enables acditionzl progran to be added to a prozran
that already exists in PNIC2C memory via the external device. The forvat
of the progran data is shown below.

Upon completion of a SERIAL LOAD or a SERIALCOITINUE the PHIC2C cisplays
-show the progran number, how cany blocks there are in memory and hou
much menory remains, for a period of 3 seconds. PliC2C displevs then
display nornal data.

Should too much data be sent to the PHC2C such that the PiC2C LEnory
becones full 'FULL! is displayed, normal operation can be restorec by
using the RESET key, the memory will contain only the data received
prior to beconing full,.

.

¢) SERIAL STORE enzbles the contents of PlIC2C memoby to be transoittec
to an external device. The menmory contents are transmittec as
heradeciral data foruatted as shoun below.
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PliC2C nS232 Interface Specificetion

The PhC 2C only needs 3 wires to implement an RS232 link. They are Data
Trensunit, 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. All information on the RS232 link will be in the form of ASCII characters.

2. The PnC2C will recognize the following charactersi-

0z '~ start of transuission

03 "+ - end of transuission

451
L1H
L33
5¢1
59H
54N
L6F
2Bk
2DH
26H
30H to 391
4CH
52k
534 )
508 )
B4R )
45y )

2

L+ TN O™ v

-3
<

1

lathe only

L L e v BR 77 B+ o B quil N )

3, The PHC2C will use the following ASCII characters when transmitting:~-

<ACK> 06 ’ acknowledge
<HAR) 15K not acknowledge
? 3FH

4. Any informatioﬁ transmitted to the PHC2C must be preceded by <STX> and
terminateg by <ETx>.

5. When the PlC2C has processed the data and carried out the instructions
contained therein, it will respond with either <ACK> (if everything was okay)
or <KAK> if some error occurred. '

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 PHC2C (see 2, above) then
it will cause the PNC2C to transmit & "?" once the <ETX> has been received.
In this case the PNC2C will not take any action on the received data but will
wait for more data from the interface,



0. fThe PLC 2C will respond with (liAL) if the data received constitutes a move
to a postion outsides the teble limits,

S. The pexinuu amount of data transnitted to the PHC2C in one go will be one
prograii block,

10. A& progren block can contein any or all of the following (to a maxinw. of
140 charecters):-

x<ad> ~+ liove in ¥ axis to position <d>
¥<ay liove in Y axis to position <d>
Fi<p> . Set XY fecdrate to <p>
2<a> fiove in Z axis to position <d>»
FZ<p> Set Z feedrate to <p>
A<n>+ Turn auzilizry <n>ou
Ao~ Turn auxiliary <n> off

where <n»> is a number in renge 0 to 15
{¢> is & decimel numpber in range 0 to table liwit
{p> is & decimal nuuber in range 0.005 to 100

Lezding and treiling zeroes are not necessary when specifying <n> <d> <p>.

11. If the program block contains L as the last character (i.e. the character
before the <(ETXZ>) then that prograw block will not be directly executed butl
will be loaded into the next available slot in the PLC2C's wmewory.

12. If the transwitted deata consists of <STH> E <ETX> then the PuC2C will
execute the current prograr held in its memory and will not respond with <ACHY
until the progran has been successfully run. The PLC2C will respond with
{GAR> il any error occurs during prograr execution,

13. If the prograr block transmitted to the PNC2C does not contain the
character L, then that block will be directly executed and the PlIC2C will
respond with <ACK> on successful completion of the block or <HAK> if any error
occurred.

14, If the transnitted data consists of <STX> E <ETX> then the PRC2C will
clear out any program currently in its memory.



PLC2C RS2z2 Interfoce Specification {continuec)

15. [Lxauple
Suppose the following data was trensuitted to the PiiC2C
<STX> ¥12.64 Y15Fx25.7 2140 FZ100 AL+ <CTX

This would result in the PIiC2C moving frow its current position to

I = 12.94
Y = 15.0
Z = 140.0

The YY axis would move at a feecrate -of 25.7% and the Z axis would move at a
feedrate of 100%. Also Auxiliary output U4 would cowe on at the appropriate
time, and the PiiC2C would then respond by. transmitting <ACK> to the interface.

16. To specify a circular move the following basic forwat must be adhered
to:~

X<Gy Y<ay CCHCUCENTRE> YKYCIUTRE> for Clock Uise lioves
or %<d> Y<a@> CAX<YCELTRE> Y<YCELTRE> for Anti C.¥W, lioves

This basic format can be followed by feedrate specifiers, auxiliary uwoves, Z
axis noves, etc in the norwmal way.

17. If the PLC2C is controlling a lathe then the following forwat can be used
to specify a screwcutting wmove.

(ST:> S<diameter> P<pitch> D<depth> C<mo. of cuts> L<length> Z<stert posn’>
LTI

16. If thie PHC2C is contrclling a lathe then the follouing foruat can be used
to specify a tool change block.

<{8Ti> T<tool lio. O to 15> <ETi>



i) Progrey Sealins

<STK> F3<SCALE> L<ETX>
<SCALE> can be in the range 0.01% to 650%

Eas the effect of scaling all suceeding wmoves by the given scele factor al prun
tine.

This is only valid when loaded into mewory

ii) lachine Seslin: o
<STH> FL{SCALEDKETIE>
<SCALE> can be in the rauge of 0.01% to 650%

1

¢ factor which allows a conplete progranm (which pay

This is an overall scel
5) to be sceled up or dowli.

include progrii scale
This function cannot be lozded into mewnory.
iii) Le ot

<STX> FOLKETES

Defines an axis of reflection at the current X position and casuses 2l
subseqguent ¥ moves to be relected about this axis at run tiue.

This is only velicd when loaded into wmeniory.

iv) Cencel % Reflect

<{STX> FELLETI>

Cancels the mirroring function 5.
This is only valid when loaded into menory.

v) Reflect in Y

<STX> F7L<ETZ

Defines an axis of reflection at the current Y position and causer all
subsequent Y moves to be reflected about this axis at run tine,

This is only wvalid when loadecd into menory.

vi) Czncel Y reflect
<STX> FELKETL>

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




vii) Roteation

<ST%> FRCANGLE> L<KETL> (Rotate clockwise to <ANGLED>)

Defines a point of rotation at the current X,Y¥, position and causes all
subsequent X,Y moves to be rotatec clockwise by the given ancle at run tiwe.
The angle is currently restricted to values of 0, 90, 180, or 270 cegrees,

This is only valid when loaded into wewory.

L, Offsets

' <STL> OY<OFFSET> OY<OFFSET> OZ<QFFSLTYCETL>

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

{STi> 0Z 31.9 LITX>

Offsets have the effect of shifting any progran moves by the specified
distance. Offsets will not have any effect on moves that have not een loaded

t¢ merniory.

Offsets cannot be loaded into memory.



DATA FORMAT RECUIRED BY PIC2C. (To be added)

DATA FORIAT TRANSHITTED BY PLC2C. (To be added)
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LOED facility

This facility enables PlC2C nemory to be 'loaded' using the PIC2C
Keyboard. The task to be accomplished is broken down into a seguence of
blocks which are then executed consecutively. A block rmay consist of a
point to which the machine should move which is defined using 1,2,3 or 4
coordinates (dependant upon the PNC2C options fitted), and/or the
auxiliary setting required and/or the level(s) of input siznals
required. (Auxiliary functions and the input facility are described
elsewhere). A block may also consist of a REPEAT instruction, or z 2ZEO
instruction, or an QFFSET instruction, or a SUBROUTIIE c2ll, or =

"PROGRAY SCALE' instruction.

Each block is executed in stages, inputs are first monitored (if
included in the block) and when the inputs are as prograrmed the OI'/OFF
and momentary auxiliary functions zre set (if included in the bloci:) and
then the programnmed machine novement takes place in all axes
sirultaneously. VWhen the machine has arrived at the position prograrned
monentary and pulse auxilizries operate. Ve recormend that tae prosgran
is tabulated in the following wvanner (PIiC2C prozgranming sheets are
available for this purpose).

BLK X Y XYF C XC YC VA ZF AUY INPUT
where:

BLK = Block number of instruction
X = X coordinate value of end point of novement
Y = Y ccordinate value of end point of moverent

XYF = Value which controls the feedrate of the ¥Y axes as a percertzsge
in the range 0.005 (slowest) to 100 (fastest).

c = used if a circular contour is required. If this Key is used the
next key must be either C (toc define a clockwise contour) or A
(to define an anticlockwise econtour). The paxinun arc possible
in 1 block is 1 quadrant.

Xc = X coordinate value of circle centre.

YC Y coordinate value of circle centre.

YA Z coordinate value of end point of rpovenent.

ZF = value which controls the feedrate of the Z auis 23 a percentage.
AUX = Auxiliaries setting required.

INPUT= Input signal levels regquired,

HOTE: £Each item of data should first be identified, defined then
ACCEPTed when correct, and each block nust be ended with E (End of
block).

Sone progran examples are shown at Appendix A.

. Three different LOAD operations are possible:
a) LOAD

b) LOAD CONTINUE
c) LOAD ERASE

PAGE 10 PIC2C0IJUI0R
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2)LOAD is used to enter a rew prograu into PIC2C cewory. Any previously

loaded progren is overwritten i.e. destroyed.

b)LOELD CONTINUE enzbles an existing progran to be contiuvel i.e.

extended.

Upon completion of a LOLD or & LOAD CONTINUE the PjIC2C displays showr how
nany blocks there are in menory and hew nuch menory reccins, for a

period of 3 seconds after which the PNC2C displays shou rormal data.

Should too much progran data be keved into the PIC2C such threat

the

meory becomes full 'FULL' is displayed and no nore datz czn be entered,

norsal operation can be restored by using the BESET Eey.

c) LOAD ERASE clears 2ll progran data fron neusory.

ASSETTE operations

The integral magnetic cazssette recorder enab1eo prosrans toc be

perpanently stored for future use
Six different cassette operations are possible:

a) CASSETTE REVIN

b) CASSETTE ERASE

c) CASSETTE LOAD

d) CASSETTE CONTINUE

e) CASSETTE STORE

f) CASSETTE ALTER (to be fitted later)

When the CASSETTE facility is initially selected a check is nzde to
if there is a cassette in the unit, if not '!'0 CASSETTE' is dispieT
depression of RESET restores nornzl operation. If the czssette

'clear leader'! is detected when a cassette operation is selected
PIC2C runs the cessette for 5 seconds, if the clear lezder is s
detected 'CASS Er' is displayed, depression of RESZT restores no
operation., If the clear leacder has passed the cezssette read unead
selected cassette operztion contirues. Some cassette tzpes heve

long clear leaders and it way be necessary to reselect the cass
operation required thus giving the cassette tape a further 5 secondc
pass the clear lezder. If the end of tape clear leader is decte

the
-\l‘}
rozl
the
very
ctte

E Y
-~ [ e

cted

4

during a cassette operation e.g. during CASSETTE LOAD 'CLSS Er! is

displayecd, depression of RESET restores normal operation, Should i

required to STOP the cassette vhilst it is in operation (showrn by

t be
the

'TAPE ON' indicator on the PliC2C front panel being O!') EJECT/RISET

- ~should be depressed, depression of RESLT restores norrmal operation.

a) CASSETTE REVIND enzbles a cassette to be rewound to the start,

i.e.

to the clear leader, this operztion should be perfcrned prior to
recording onto 2 new cassette and it should be performec before =
cassette progran is loaded into PIC2C penory. The reunind operztion ray

be stopped by pressing the '0'key.
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b) CASSETTE EPASE enables a cassette to be eresed i.e. cleared of
programs. The cassette should first be rewound using CASSTTTE DREVIID,
Yhen a cassette is erased 'P EI'D' is recorded at the start of the
cassette to indicate that this is the end of the cassette. The cassette
erase operation takes approxirztely 3 ninutes for z 50 It long cassette
tape. Ve recoummend that both sides of new cassettes are initielly
erzased.

¢) CASSETTE LOAD.

Cassette Load enables a program which is on the cassette tape to be
loaded from the cassette into PIIC2C mermory. Two depressions of ACCEPT
are required to select the load operation at which tiue P is
displayed. The operator may now look for the first cassette procram:
identifier located, by despressing ACCEPT, or alternstively if the
cassette progran identifier required is known, this may be keyed in, then
ACCEPTed at which time the PLC2C will 'rezd' the czssetie tape prosrean
identifiers until the desired one is obtained or until a cassette end 'P
End' is found or until the cassette end clear leader is found. During
the search for the desired cassette program identifier each icentifier
detected is displayed for 2 seconds.

'hen the desired identifier is found the czssette unit is storped and
the identifier is displaved.. Depression of ACCEPT czuses the czssette
prograx to be loaded into PHC2C nembry. Depression of any H{ey other
than ACCEPT or RESET causes the PNC2C to locate the next identifier.
Depression of RESET restores normal operation.,

lVhen data is loaded from the cassette unit into PIC2C penory a checl is
made on the validity of the data and if an error was detected during the
load process 'dAtA Err' is displayed, and the menory will not be loazded.

If ACCEPT is depressed the memory will be loaded with suspect data. If
RESET is pressed normal operation is resuned.

Cassette data is validated as follows: when & program or an identifier
is stored onto the cassette tape an algorithn is computed the result cf
which is dependant upon the precise datz stored. The nunerical result
of this algorithm is recorded at the end of the data. Uhen the program
or identifier data is subseguently loaded into PlLIC2C nenmory the szrme
algorithn is corputed and the numerical result is compared with the
prerecorded value, if a difference is detected '¢AtA Err' is displayed.

d) CASSETTE CONTINUE.
This facility enables program data contained in PlIC2C menory to be

continued i.e. extended, by & progran previously recorded onto tepe.
“This facility enables prograns to be 'merged! to form larzer progrzzs.
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e) CASSETTE STORE

This facility enebles progran data contazined in PHC2C nenory to be
stored using the integral cassette recorder, onto cassette tape. The
progran is stored after a czssette identifier has been keved in and
ACCEPTed, The cassette icdentifier can be from 0 to 6 nunerais. If nore
than € numerals are keyed in the last 6 will forn the identifier.

Each progran is stored as 3 elenents separated by blank teape

i) The cassette progran identifier
ii) The prograc
1ii) A cassette end 'P End!'.

The cassette end is stored to enable the end of the recorded tape to be
found when additional prosrams are to be stored, as each cassette tape
can contain many programs. Vhen a progran is stored the cassette tape
is initially revound for a short time and then the 2 elemerts zre
recorded, this rercoves any previously recorded cassette end.

f) CASSETTE ALTER (option)

Cassette Alter enables a program which is on the cassette tape to be
altered. The procedure is to initially load the required progran into
PNC2C memory, then to alter the progran using the LDIT facilities, then
to alter the program on cassette tape using the CASSETTE ALTER facility.
\then cassette a2lter is accepted the cassette tape is rewound until the
start of the program data is located, the tape is then stopped, run
forward and the program is recorded onto tape. Care rust be tzken to
ensure that. an altered progran is not more than 10 blocks lonzer than
the originzl program. Kote a 'cassette end! is not recorded usinz this
facility.
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JOOL offsets. T

Tool offsets enzble the PNC2C to autopaticzlly compensate fer variaticns
in distance of the cutting point from the datunm point for up to 16
different tools.

The precise procedure required to set the tool offsets is depencdznt upon
the type of application, i.e. whether the PIIC2C control unit is fittec
to a lathe or a milling machirne.

LATHE systens.

The procedure to be followed for lathe systerms is shown in tne PI'C2C
OPERATIONS DIAGRA! (LATHE)

Vhen T is depressed the current tool nurber and its associzted ¥ a2nc 2
offsets are displayed. The current tool can be changed by using the
ACCEPT and L Keys. The tool offset can also be chanzed to coupersztie
for tool wear, this is accomplished by keving in the tool offset errors
(as shown in the operztions diagrem) only and the PNC2C will adjust the
current tool offsets accordingly.

The offset for each tool can be set by usi:ig the TOOLSET procedure

HMILLING systens., (To be added)

EDIT facility

This facility enables a progranm that is in PliC2C pemory to be edited.
Yhen the edit node is selected the operator nay choose to display zny
block of data. Should a block number which does not exist be requested
a '?' will be displayed. The program blocksize can then be found by
entering too large a number and then reducing the ntuber to & fisure
that the PNIC2C can accept.

Six operations are possible in Edit mode, they zre

a) ALTER
b) bD

¢) DELETE
d) REPLACE

e) Increment the displayed block number (ACCEPT)
f) Decrenment the displayed block nucber (L)

a) ALTER The deta programned in any displayed block cen be altered
usinzg the ALTER facility. The data to be replaced is Zeved in tcgether
with its identifier, other data contained in the bloek will rexzin
unchanged. If an attenpt is made to change non enisting dete 'HCY will
be displayed, RESET restores normsl edit operation.

b) ADD A new block of cdata may be zdded tc z progrérmed seguence using
the ADD facility. The data is inserted into the seguence irmediztely
before the block being displayed before ADD uas depressed, and all
- subsequent blocic nurbers in the progranmed sequence will be increnented
by 1.
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If it is desired to add a block or 2 number of blocks to tte end of &
progremuec sequence the LOALD CONTINUE facility should be used.

c¢) DELETE. A block of data nay be deleted from a prozrsumed seguence
using the DELETE facility. The block deleted is the block being
displayed when the DELETE comnand is used.

d) BREPLACE The current block displayed may be replaced by the REPLACE
facility. This facility differs freno the Alter facility in that the
replaced block is completely deleted and the new block is inserted.

e) The block number being displayed (the current block) nav be
increczented by 1 using the ACCEPT Key enabling the operzior to step
through and exanmine the sequence Erograred.

f) The block number being displayed may be decrenented by using the L
Key enabling an operator to step back through 2z prograsmed seguence.

FUIICTION selection.

The PNC2C can be set to function in either an ABSOLUTE or IiICPTIRITAL
node anc in either IMPERIAL or LETRIC units. If desired the moce and/or
units mey be changed any nucber of tipes within a progrezpned sequence.

OFFSET facility.
The PHIC2C offset facility enables progranred dinensions to be offset te
any point within the machine nmovement limits. Separate offsets vwithin
and outside the prograured sequence are pernmitted.

DREPEAT facility. The repeat facility enables specified sections of
programned sequence to be repeated with specified offsets. The repea
facility is only available within a progranmed sequence, The cat
required to specify a repeat is:

Mmoot Mm

a) The start block number to be repeated

b) The end block number to be repezted

¢) The number of repeats required

d) The required offset dinensions with required FEED changes if any.

Repeats may be prograrmed up to a nested level of 3, should this level
be exceeded 'IESt Err' is displaved, RESET restores normel operation,

Yhen each repeat is prograrmed the PIC2C checks all the dimensions being
repeated adding the programmed offset the progracned nupnber of times to
ensure that the machine noverent linits are not exceeded, this Lrocess
zay take a few seconds. Should the limits be exceeded 'dAtA Zrr' is
displayed, RESET should be depressed and corrected datz be Keyed in.

Repeats {rom a block cdefining 2 circular rovement are not pernitted, if

an attempt is made to prozrau such z repeat 'HO! iq ¢isplayed, RESET
restores nori:al operation. :
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SUEROUTIIIES (option)

The PIC2C may be fitted with user progranceble subroutines., A
subroutine is a smzll incdependant progranm which can be called from the
mein progran. Vithin the subroutine, X,Y and Z rovec are relative with
respect to the last X,Y,Z position before the subroutine vies called. A
subroutine call can be entered in the main progran using the S ler
fellowed by a number., The subroutine itself can be entered usin: the
Load Sub sequence shown on the flowcharts. Note that vwithin &
subroutine, Repeats, Functions, etc. are not percitted.

Once a subroutine has been loaded the editing facilities of the PiC2C
¢can be used to alter it in the usual way. Up to 99 different
subroutines c¢zn be used at the same time. Subroutines can be loacded &nd
stored fron/to cassette if recuired.

Exanple

The following exarcple shows how & subroutine cazn be used to drav a
triangle at different points on the table.

SUBROUTIIIE 1

& 4 Z

0 0 1

-10 -20 1

10 =20 1

0 0 1 ‘
0 0 0
LTI PROGRAL

& e Z

Lo 50 2
SUB 1

70 30 2
SUB 1

80 20 2
SUB 1

“llote that negative moves are permitted when loading z subroutine. Tueg
advantages of using a subroutine is that a subroutine call tekes very
little space in menmory and the noves used in the subroutine need only bte
keyed in cnce. Thus subroutines mgiie rore efficient use or rneror..

Tre
EOReE s
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PRINTER facility

The optional PRINTLR facility enzbles a user progran: or a pecrtion of =
user progrzu to be printed on a compatible printer. The crinter
generally used is an EPSOl IXE0 with RS232 serial interfece.

Yhen the printer facility is first used subsequent to the PIC2C beins
switched Ol the PlIC2C requests the date which shoulcd be Xeved in the
'ACCZPTed'. The progrem nunber is then displayec, this mey be chenged
desired by keying in the new progran number. -The start bloci: (3.b1)
then requested, if 'A' is pressed at this point ALL 'the procrem i
printecd, alternatively a section of the progran is printed if a start
block number then an end block nurnber is entered.

3

-
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APPZIDIX A

DENOUSTRATICH

HANUAL CONTROL OF MACHINE FUBCTIONS

Jo EXRCUTE 2 sinsle instruction.

It is possible to meanuzlly instruect the PIIC 2C to execute & sinzle
instruction without altering the information stored. This instructicn
will not be renenbered once it has been perforned.

Example 1 =~ press the followinz kevs:

X 1 .5 ACCEPT E
This instructs the PNC 2C to move the 7 azis to an absolute pesition 1.5
units from datup. The PiiC 2C Gisplay will then respond with 'RUF 2°,
pressing the ACCEPT key when RUM is displa ayed Labeu the PLC 2C ezscute
the instruction. (You will have noticed that as You pressed the kers
DISPLAY 1 echoed your keypresses).

Example 2 - press the followin- keys:

o 4v

X 2.8 ACCEPT Y 1 . 4 ACCEPT F 2 0 ACCEPT E ACCEPT
This instructs the PNC 2C to move the X axis to 2.8, the ¥ azis to 1.4
at a feed of 20 per cent. Iiote that E is used to end the inforuation.

Example 3 - press the following keys:

A 4 ADD E ACCEPT
This instruets the PLC 2C to switeh 'ON' auxiliary function no.l4. iote
that AUXILIARY 4 indicator (above display 2) is on.

Example ! ~ press the following keys

A 4 DEL E ACCEPT
This instructs the PIIC 2C to switch OFF (DTLete) suxiliz ry function &4
Auxiliery information can be included with ¥ ¥ and Z coordincte Cata
desired in a block e.z.

(43

X 5 ACCEPT Y 1 . 4 ACCEPT A 4 ADD E ACCEPT
Exanple 5

I O ADD I 2 ADD E ACCEPT
- This instructs the PNC 2C to check if input 0 and irput 2 are Ol i.e. to
check is the switches connected to inputs 0 and 2 zre clesed. Shoulc
input 0 be OFF the PNC 2C will wait for it to become OF whilst
displaying 'INPUT O' in display 1. lhen input 0 is cerrect ingut 2 is
checked in a similar rarnner. The PNC 2C nay be 'reset! whilst waiting
for an input cendition by pressing 'RESET'. As inputs are being t‘ilgred
in' the first eizght staztus inciczicrs echo the levels prosraiec. The
s<001aneu LED is OV if the input is “ro"raunec to be 0Ol, OFF if the
input is prograzunmed to be OFF, and flashes if the input hes not been

pregraimed or is prograwumecd to be iznored.
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DEMONSTRATION

Jo 'LCAD' PC 2C rnenory frei Tevboard

This exauple dewonstrates hou the follewing profile uay be pregrammed:

unend that the program is tabulated in the follovinz

e reco Z nanner:

BLK X Y XYF € ZC YC Z ZF AUY TIVPUT

where:

BLK = DBlock number of instruction ‘

p = X coordinate value of end point of poverent.

Y = Y coordinzte value of end point of rover-ent.

ZYF = Value which controls the feedrate of the IY axez zs = perecentese
in the range 0.0005 (slowest) to 100(fastest). '

c = used if a2 circular contour is required. If this Hey iz uvsed the
next Key pust be either C (to define a clockuise contcur) or &

(to define an

anticlockwise contour). The paxizun arc possible

in 1 block is 1 quadrzant.

P4 = X coordinate value of circle centre.

¥C = Y coordinate value of circle centre.

Z = Z coordinate value of end point of moveuent.

yAD = value which controls the feedrate of the 7 axis as = percentaze.
AUX = Auxilieries setting required.

IJPUT= Input siznzl levels required.

N'0TE: Each iten of data should first be specified then azccepted vhen
correct and all lines must be encded with E (Enc of block).

EXANPLE

Press L, ACCEPT, ACCEPT

"then key in the following tabulated data: (for 2 axis PIIC 2C's izrore
the Z and ZFEED cols)

The 'load!' operation is ended by pressing L{Loazd Ind) ACCIPT.
Pi’C 2C czemory

on).

BLE X Y XYF € C YC Z ZF AUX INPUT

1 7 1 40 0,2,4

2 0.5 10 i
3 7.5 2.0 25

4 8.5 :

5 9 1.5 20 C 8.5 1.5 2-

6 8.5 1 C 8.5 1.5

7 7001 25

8 , ' 0 50

9 0 0 100 "0~ , b=

Yhen tine
will be lozcded (note that the 'ilepory Loacdec! indiceztoris

™
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REPTAT PATTER feedility.

This enzbles selected areas of =z progral to be repeated zt specifie
offsets. The arez of prozran: to be repeated is selectec by keyin

[N

(=)
the Start Slock and In¢ Slock.
Exanple 7. To continue load i.e. 'z2dd to! the pregren shoun in esanple 6

above by pressing L, C (Load Continue) ACCEPT then enter inforzetion,

Rs(Repeat), ACCEPT, 1, ACCEPT, 8s ACCEPT, 2, #, 2 ACCEPT Y, 1, ACCzZPT,
E(End of bloci). L,(Load End) ACCEPT

L,(Load End) ACCEPT.

This additionzl block repeats blocks 1 to & inclusive tvice, offset by I
=2, Y =1. !Note that whilst keyinz in the repeat the PNIC 2C proudtc
by asking for the S.bL(start block) E.bL(End block) and rep (the nuiber

of repeats).

(See¢ Exzanple 8 denonstrating how to repeat a selected nurber cof dloecks
with both X offsets and Y offsets).

EZAMPLE 8

This exenple dermonstrates repeating a selected nurber of biccks both
with X offsets znd ¥ offsets:

L ACCEPT

BLY X Y YT c X IC 2 ZF AUX INPUT
1 6 © 50 0 20
2 1 0.5

3 0.6

L 2 0.6

5 1.9

5 1.8

7 1.

8 1 0.5

9 0

10 ERPT 2-9, 5 ZXOFF 1.25

11 RPT 1-10, 2 YOFF 1.5

L(Load Znd)  ACCZPT

llote, Z2lociis 2-9 are repezted 2 total of 17 tires as there is = regeat
within a repeat i,e. block 10 which is =z repeat block, is repeated DI
block 11. The PIC 2C perzits up tc 2 levels of repezts within repeats.

.
7

1
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DEMONSTRATION

Jo 'EPIT' e vrozrar thet is in PI'C 2C rerorv.

To edit or check through a progran press E, the display vill shou "Scit
bl", either key in the requirec bloek number then ACCIPT or press ACCDPT
to see the first block of information.

Each subsequent depression of ACCEIPT advances the block displayec by 1.
Eech depression of L(last) decrerents the block displaved by 1.

To ADD 2n additionzl block press ADD, ACCEPT, then key in the nev bloci:
of data required, ending with E.

To DElLete a block press DEL, ACCEPT.

To Replace a block press R (Replace) and Fey in the nev block of data,
ending with E.

To Alter any iter in a block press A (Alter) ACCEPT anc key in new cata.

The edit operation is ended by pressing RESET.

To RUI a2 prograrme that is in PilC 2C nperorvy.

Vhen the stored program is correct press R{run) and the PIC vwill display
'run bl', press ACCEPT to execute prograrc or kev in the 'bll: runber!'
desired to begin the program, then ACCEPT. lNote it is not pocsible to
run a progran from a block which has a circular movement in it.
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KEY TO SYSTEM DIAGRAMS

ec. S ACCEPT erc.

ARE SINGLE KEYS PRESSep BY OPERATOR

LARGE CHARACTER

| ( ) MESSAEE DISPLAYED oN PNC

H . - e e+ e ——

TEX™T W : FUNZTION OF OPERATION SELECTED

TEX— | CPERATION AUTOMAT ZALLY CARRIED
PoouT B PNC.

, OPERATON  Te BE -~ARRIED oL
ED TEXT
L5’“’”“' UNBOXED TEX BY CPERA—CR




DE:IQNSTRATION

Using the CASSETTE svystem.

The cassette systen enables prosrans to be guickly stored for future use
thus providing unlinited storage.

First rewind the cassette by pressing:

C{CASS) R(CASS rE) ACCEPT
Vher the cassette will rewind to the beginning. (This operation TEY
talte a couple of ninutes).

A Program which is in the PiiC 2C penory ray be stored onto cassette by
pressing

C(CASs) S,(CASS St) ACCEPT(Store ?) ACCEPT (C) 1,2,3, ACCCPT.

The progran will be stored onto cassette if there is 2 cassetie in the
cessette unit with sufficient tape left.

lote 123 is the cassette number! Any 1 to 6 digit number nay be used
and it functions as a cassette progrzn identifier.

To load the PNC 2C menmory froum the cassette first rewind the cassette as
above then press:

C,(CASs) L, (CASS Ld) ACCEPT (C ) 1,2,3, ACCEPT

The PNC 2C will locate the cassette number 123 and then stop the
cassette. If ACCEPT is pressed the program will be loacded Iroi: the
cessette unit to PIC 2C menmory, if DEL is pressed the PiiC 2C uill find
the next cassette prograr number stcred if one exists. Should the end
of recorded tape be found 'C End' is displeyed., Pressing EOSET restores
normel operation. ’

During use the correct operation of the cessette is checked by the PIC
2C, should an error be found the PIIC 2C displays and status indiczters
show the error, RESET restores normal operation.

A cassette program may be added to a program in PlIC 2C memory usinz the

Cassette Continue facility where L in the previous example is replaced
by C. '
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ToolSet. (Lathe only)

This facility enables the user to set up the tool offsets for all the tools to
be used, without having to do any complicated calculations.

When tool setting is selected using (T,S keys) the PNC 2C expects the operator

te key in the tool number required to be set. When this is done the PNC 2C
Will automatically switch to Joystick mode. The operator should ensure the
desired tool is in the tool post then use the joystick hand control to either
get a touch or do a facing cut on the end of the workpiece., If the START/DIG
switch on the hand set is now pressed, the PNC 2C will compute and store the 2
offset for the tool and display daIA, :

The operator should now use the Jjoystick to turn a small area of the workplece
then withdraw in Z only. The diameter of the workpiece can now be neasured
and the result keyed into the PNC 2C which causes the X offset for the tool to
be computed and stored. The PNC 2C will automatically switch off the Joystick
when the diameter has been entered,

This operation should be repeated for each tool required in the users programnm.



Feedrate Override (option)

This facility is available between feeds from 0.U4% to the feedrate at which
the PNC 2C ceases to generate the displays. This higher rate is variable
according to machines i.e. 50% or 65%.

To override the feedrate the operator must depress the ADD or DEL key.

To increase feedrate:-

Press ADD and hold until the desired feed is achieved. It nmust be noted
however that the feed will stop increasing at the higher limit.

To decrease feedrate:-
Press DEL and hold until the desired feed is achieved.

hote! the overridden feed will remain in effect until another feed is input
by the program or the user



Screwcut. (lathe only)

This function is only available when loading a program into the PHC 2C
memory. It is selected by pressing S key at start of the block.

The necessary data is input in the order:-

a) Diameter

b) Pitch
¢) Depth
d) Cuts
e) Length
f) Start

a) Diameter

This dimension is limited to twice the limit of the X movement of the
machine and represents the outside diameter of the thread on both
internal and external screwcutting e.g.:-

External Internal

b) Pitch

This dimension is limited to the range 0.02 inches to 0.25 inches or the
metric equivalents and represents:-




c)

d)

)

Depth

This dimension represents the total depth of the thread, positive for
external and negative for internal threads:-

Cuts

This value which is limited from 1 to 99 represents the total number of
cuts the user requires to achieve the programmed depth of thread. The
PEC 2C will also produce a further 3 polishing cuts at the full depth.

Length

This value is limited to the machine Z maximum and represents the total
length of the threaded part of the workpiece,

A positive value would give a left hand thread, negative would give a
right hand thread:-

Start —t »—

This dimension represents the start of the threaded part of the
workpiece with respect to the 0.0 reference point.

Za




Incremental mode
Imperial units
MetriC units

Print
Joystick/digitising
Not used

Program Scale
Overall Scale

X HNegative

X Positive

Y Hegative

Y Positive

ROTATE

SPINDLE SPEED CONTROL

Mo OoTOoOUITWN = H

liote:- Some of the above features are options and may not be fitted

FUNCTION ABSOLUTE

This mode tells the PHC that all its keyed in dimensions are to be taken as
absolute values i.e. all dinensions are measured from X0, YO, ZO.

FUNCTION INCREMENTAL

This mode is the opposite of Absolute mode and tells the PNC that all its
keyed in dimensions are to be taken as incremental from its current position
(or from its last position when used during a program load sequence)

FUNCTION IMPERIAL and FUNCTION METRIC

These modes simply tell the PNC what units it is to work in.

FUNCTION PRINT

See Printer Section

FUNCTION 1 (Digitising)

See Joystick/Digitising section

PHC2COMAPRE3



FUHCTION SPINDLE SPEED COMNTROL

On PNC units which have programmable spindle speed control fitted, this
function provides the means of initiating this feature. It allows the user to
key in a value in the range 0 to the maximum permitted spindle speed in units
r.p.m. This function can be used either as part of a program loading segquence
or for immediate action by the PNC. When the function exists as a block in a
program, the PNC on execution of this block will not move onto the next block
in the program until the desired spindle speed has been achieved. The stop
button or 0 key can be used to stop the PNC trying to achieve the programmed
spindle speed, in which case it will leave the spindle turning at the speed 1t
was at when the button was pressed.’

OFFSET facility.

The PNC2C offset facility enables programmed dimensions to be offset to any
point within the machine movement limits. Separate offsets within and outside
the programmed sequence are permitted.

REPEAT facility. The repeat facility enables specified sections of a
programmed sequence to be repeated with specifiied offsets. The repeat
facility is only available within a progrdmmed sequence. The data requlreo to
specify a repeat is:

a) The start block number to be repeated

b) The end block number to be repeated

¢) The number of repeats required

d) The required offset dimensions with required FEED changes if any.

Repeats may be programmed up to a nested level of 3, should this level be
exceeded 'NESt Err' is displayed, RESET restores normal operation.

Vhen each repeat is programmed the PNC2C checks all the dimensions being
repeated adding the programmed offset the programmed number of times to ensure
that the machine movement limits are not exceeded, this process may take a few
seconds. Should the limits be exceeded 'dAtA Err' is displayed, RESET should
be depressed and corrected data be Keyed in,

Repeats from a block defining a circular movement are not permitted, if an

attempt is made to program such a repeat 'HO' is displayed, RESET restores
normal operation.

PNC2COMAPRE3
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EASITURN CNC PRODUCTION LATHE

General Specifications

Mechanical . Control System
Swing over Bed sesavecccaccs 280 mm (11%) Display Method .. Three 7 Digit Displays-
Swing over Saddle Wings .... 240 mm (93") Mini Cassette Deck .. Magnetic Tapes
Swing over Cross slide es.. 170 mm (63") Motor Drives X-Z .... Stepper
Spindle Bar Capacity eeeees 35 mm (13") Programmable Feed ... 0.005% to 100%
Distance Between Centres ... 500 mm (193") Eeyboard ecesseessss 28 Character
Spindle Nose (Camlock) eeeessavssees D1/3 Tool Offsets sesesses Up to 16 pairs
Spindle Taper (MOTSE) ceessssceses NOo 4 _Program Length «cese..... 400 Blocks
Spindle Speeds Stepless 0-2000 r.p.m. t’ (1000 Block Avallable)
Stepless 0-3000 r.p.m. Control System ... North East Electronics
Stepless 0-4000 r.p.m. : P.N.C. 2C Control System
Tailstock Taper MOrSEe ecoseesevescess NOo 3 Auxiliary Outputs s.... 8 Outputs
Leadscreq/bross slide Screws . Ballscrews Programmable Inputs.. 8 Programmable

Screwcutting Pitches eeeesesess 4-40 TPI Sequence Holds

Rapid Traverse seessessscecassss 1500mm/min. Pattern Repeats 99 Times to 4 level:
TapeI‘S lo‘..tc..l'l'.'.ﬁ;io 1000:1/1:1000 Tool Wear Compensation P Programmable
Feedrates tesoacnenconoclnfinitely Variable Computer Data Link +..... RS 232C
Circular Interpolation Radii, 0.25mm/30 cm Joystick ecescecesssse Axes Control
Base Height to Centreline s..... 1195 mm Speed ChangesS .sssee.s Programmable
WEight svecetesesssoessEstaOOES 350 K.ilos Format csenses e Incramental/AbSO].ute

- ‘ Metric/Imperial
STANDARD EQUIPMENT EXTRA EQUIPMENT |
5% 3-Jaw Chuck, Faceplatg/batchplate, Printer Link, Option for Hard Copy c¢f
Safety Guards, Flood Coolant, Multifix Program, Spray Mist Coolant, Bar Feed
Quick-Change Toolpost & One Toolholder, Power Chucking, C5 Collet Attachment
Centres, Toolkit, Operation and Instruction Program Printer, Tcool Holders, Auto Lube.
Manual
Electrical

1 Phase SUPPLY sesecsocecess 220/250v/50 Hz

110/11$v/60 Hz
Motor (4 pOlE) AC noc.-.oeuonocoo‘- 105 kU

Céontinued -



