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EASITURN CNC PRODUCTION LATHE

General Specifications

1.

Mechanical . Control System

Swing over Bed seseecsccesss 280 mm (117) Display Method .. Three 7 Digit Display

Swing over Saddle VWings .... 240 mm (93") Mini Cassette Deck .. Magnetic Tapes

. Swing over Cross slide e... 170 mm (63") Motor Drives X-Z .... Stepper

Spindle Bar Capacity seeese 35 mm (13") Programmable Feed ... 0.005% to 100%

Distance Between Centres ... 500 mm (19") Xeyboard esesessscss 28 Character

Spindle Nose (Camlock) eeececsssecess D1/3 Tool Offsets eesecees Up to 16 pairs

Spindle Taper (Morse) eeecscessess NOo 4 _Program Length «cees.es.. 400 Blocks

Spindle Speeds Stepless 0-2000 r.p.m. ol (1000 Block Availabl

Stepless 0-3000 r.p.m. " Control System ... North East Electroni

_ Stepless 0-4000 r.p.m. P.N.C. 2C Control Syste

Tailstock Taper MOTrSe seescccecssess NOo 3 Auxiliary Outputs «.ses 8 Outputs

Leadscrew/Cross slide Screws . Ballscrews Programmable Inputs.. 8 Programmable

Screwcutting Pitches esesssssees 4-40 TPI

Seguence Holds

Rapid Traverse s.eoeecacesosvsccs 1 SOOmm/min. Pattern Repeats 99 Times to 4 le
Tapers T 100031/1 31000 Tool Wear Compensation o Programmable
FeedratesS sveecasscccnne omfinitely Variable ComPUter Data Link e..... RS 232C
Circular Interpolation Radii, 0.25mm/10 cm Joystick eeceescessee AXes Control
Base Height to Centreline sescee 1 1 95 mm SPEQd Changes esssesse ngrmable
WEight sec0s000er 0008000 OIGRTYS 350 filos Format eccosccee Incremental/Absolu‘te

' ’ Metric/Imperial
STANDARD EQUIPMENT EXTRA EQUIPMENT
5% 3.Jaw Chuck, Faceplate/Catchplate, Printer Link, Option for Hard Copy of
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 Imstruction Program Printer, Tool Holders, Auto Lut
Manual
Electrical
1 Phase Supply ®sssssseessse 220/250\’/50 Hz

110/11pv/60 Hz

Motor (4 pOle) AC -aogoo.-ooooooo‘. 1.5 kv

Continued -~

EASITURN CLASS "C” MACHINES

COMPUTER INPUT WILL ONLY BE ACCEPTED
UP TO 3000 R.P.M.
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i Installation

The Machine should be set on a2 firm, level base, preferably
concrete,

Lifting
See Diagram attached - Page 4, {ﬂ&@m_a ﬂiﬁ~ﬁﬁﬁﬁmb“)p

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.
kel sty Foen) f R TC S R P

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.

O ML .
Electrical Supply Commection 2720V @

e i

_, The regular electricalégéﬁ&%
%ﬁ L-single-phase (1-3zams: i(@' v/50 Hz. or-116/1156/60-Hz, ~Phe e
speed-converter on the fdchine-gives—a-three-phase-output. 65 %%#%>

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,

(&6 f etk xe L 3 oo 3 . £ g 8. NN

o Lubrication

Lubrication to the bed ways via the séddle, to the cross-slide
and ball screws is supplied by theazng—ehct* lubrication system.

Ensure that the reservoir on the system is full,

rication-ef-the-above-parts.

All slideways should be lightly ciled before movement of the
saddle and tailstock.

i‘f
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Continued -



Operation of the Machine

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

Svitch 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 mext 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 centrol unit
via the two stepper motors (progranuned) or by the use of the
Joystick controller, having first switched over the Mamual Control
by using the key-switch on the Joystick control unit.

. . .J . - . ~‘. .
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 tool-wvear compensation can be programmed through the
cOntI‘Ol unito

Chuck and Faceplate Mountings

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

The line on the camf()ck cams in the spindle nose should be in
line with the mark on 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 clockvise direction to tighten and lock the chuck to the
spindle nose.

It may b€ mecessary on chucks supplied wvithout the camlock

studs fitted, to adjust the studs so that the reqiired can
action is obtained. This can best be set by screving the studs
to the bottom of the thread and then releasing one complete tura,

Continued -

3.



et i ARSI

P

> @/TR/120882

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 screvs
uniformly to obtain a slight drag when the cross-slide moves.
Then re-lock the three lock nutse.

NB. Do not overtighten the three Allen screws.

LIFTING eceves MOVE SLIDING GUARD TO CENTRAL
POSITION AND SLING FROM UNDER

ENDS OF CABINET BODY.
PROTECT ALL ELECTRICS.

X4



EIC 2C
IPORTALT

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

The PNC 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,

PliC2C's with integrzl stepping potor drives are equipped with a fan vwhich
keeps the drives cool ensuring high reliability. The fan filter must be kept
clear, this may be done by using a vacuum cleaner (do not use an air line) to
renove the dust ete. The fan filter outer cover may be unclipped.

The digital cassette unit and cassettes may be adversely affected by
dust/svarf etc. in consequence care should be tzken to keep the cassettes and
cassette unit as free fron dust as possible. The cassettes should be stored
in their cases after first being rewound to the clear leaders.

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

PAGE'1 PrC2COLJIUNE



Index.

Introduction

PNC2C Description

Ceneral information.

ZERO facility (to use the machine datum and floating datur facility)
£+¥,2,1 and associated FEED data input

CIRCULAR novements

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

RUN facility (to run a progran that is in PNC2C memory)

SERIAL facility (to use the serial interéaee to a VDU or externzl computer)
LOAD facility (to load PNC2C pemory from the PNC2C Feyboard)
CASSETTE operations (use of the integral cassette systen)

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

EDIT facility (to edit a progranm that is in PNC2C nemory)

FUNCTION selection (to select PHC2C functioning modes)

OFFSET facility (Use of the PHC2C offset facility to 'offset' prograzrmec
dirensions) . ,

REPEAT facility (Use of the repeat facility to repeat sections of 2 progran a
number of times)

SUEROUTINES (Use of subroutines)
PRIUITER facility

APPENDICES *

PAGE 2 PLC2C0iITER



Introduction.

tie are pleased to introduce you to this programmable nunericzl contrel, which
has been designed, developed and manufacturec by Korth East Electronies Ltd.

This low cost, reliable, accurate system is ideal for a uide ranze of
applications wvhich require precise positionirng, for exanple on a variety of
machine tools, drilling, milling, engraving, welding and profile burning by
laser or conventional methods using rotary and/or x-y tables.’

At the heart of this system is a powerful NEE designed computer which gives
the PIC 2C the 2bility to precisely control up to 4 axes of movement with
linear and circular interpolation at programmable feedrates. The PIIC 2C cen
also act as a process controller by giving up to 16 programmable auxiliary
outputs and monitoring £ programmable user assigned input signals.

It is North East Electronics policy to continually review and upgrade its
products., This PlIC 2C is the latest in a line of controllers whose forrunners
are working in diverse applications with no small mezsure of success.

MEE will be pleased to discuss any application not only on existing machines

or in production/batch lines or on original equipment but work at the desizn
stage as well.

| PAGL 3 . PNC2COI.JULIE2



Plic 2C
Description.

The PNC 2C is an extrepely versatile continuous path, conputer based
prograrmmezble nunerical control unit designed to control viz stepper nmotors a
wide variety of machinery where precise control and positioning is required.
Related processes and functions can also be controlled by the PHC 2C. The
progranmaing of stepper motor movenents and the process control elecent is
explained fully in this manuval, The PNC2C we are confident will be found to
be very easy to operate, without the need for the numerous confusing machine
codes normally associated with lIIC equipment.

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

28 < character keyboard for the input of cdata and cormznds by an easy to
use keyword systen.

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

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

There are various size stepper rotor drives which can be supplied, the suall
size drives can be supplied as in integral feature making the PIIC 2C a self
contained compact unit. For the larger range of drives an individuzl housing
is required. The PIC 2C is availeble panel mounted, cabinet nmournted cr as a
free standing unit to suit the customers specific requirenments,

North East Electronics provide "tailor nade" as well as "standzrd" control
systens by offering a2 ranze of optionzl facilities which will give flexibility
over a broad range of spplications. The PIIC control system is now in use in
pany different situations renging fron the manufecture of engine coiponents to
the manufecture of advanced nicrochips, The PIIC is en ideal systero where
repeatability of operations are required with accuracy and dependsbiltiy.

PIiC 2C Operations.

The operations possible on the unit are shown in the operations diszrem shown
on the pazes at the end of this manual. This section of the mznual describes
in detail the operations that the PIIC 2C is czpable of, we stronzly recorcend
that the potential user spends soce time rezding this section in cenjunetion
with the operations diazram to ensure that the patinur use is obtained frou
the control unit. lizny fzcilities palke corplex prograwming easy., Sorce of tle
facilities described are options.

PAGE & - P1.C2C01JUI82
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The PNIC 2C hzs been designed with the user in pmind. It is 2 versatile
control systen which is very easy to use and does not require 2 special
course to learn hou to use it.

The PNC 2C heas nunerous facilities each of which is selected using a
Zeyword.

The Keywords identify the facility being used, for exanple to use the
cassette systen the Keyword is Cassette and the associated PliC 2C Tev
which selects the cassette is C. liany of the Keys on the keyboard hzve
nultiple functions the precise function of each key being dependant on

~ the operation currently being performed or progracmed. A list of

Keywords follous:-

Auxiliary Edit , Serial
Absolute ,End of block - Store
All Erase Load 4 Subroutine
Alter imperial , toolSet
Anticlockwise
Function
xyFeed Offset Tool
ADD zFeed prinl
dFeed
Pause
Cassette Print
Lirecle Input
Clockwise lncrexﬁental
Continue Iznore BRunblock
Cutter Repeat
petril Replace
DELete Dewind

The ACCEPT Key is used to Accept data. Vhen keying in information it is

- -Echoed first on display 1, after verificztion the data shoulcd be

YAccepted!,

The 1E' key is used to end ezch block or line of instructions.
The !'RESET! key is used to reset after an incorrect éntry.
The '0' key stops the machine movenent.

IOTE For PNC 2C systecs fitted to lethes, in the fcllowing exenples for
Y reed Z and fer Z read I, .

’

PAGES P:C2C0: JUIR2
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ZERO facility.

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

Fized datun systexs.
For machines fitted with a fixed datun the ZEPO Key hes 2 functions:

8) It establishes a floating datun on one depression

.b) It instructs the PNIC2C to move the machine to its fixed datum point

on 2 consecutive depressions,

At povwer on fixed datum systems display PHC2C and must be zeroed i.e.
sent to machine datun before eny other machine poverents can be riade.

The floating datum facility enables a flozting datum to be established
at any point within the machine lipits of vovement, this facility
enables progrern data to effectivley 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 moverent linits.

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

£,¥,2,T and associated FEED 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 forns part of a progreuned
sequence (LOAD facility).

Then coordinate dimensions are keyed into the PliC2C a check is made to
ensure that the maximum machine poverents are not exceeded, shoulé &ny
be exceeded 'dAtA Err' is displayed. RESET restores norcal operation.

The required FEED is keyed in as a percentage of the pmaximum 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 prozrammed the
default feed (which is application dependant) is assuned.

PACGE 6 . puczcoJune2
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LIRCULAR povenments. -

Circular rovenents nay be made using the XY (IZ for lathes) a:es.

Circular rovenments are defined by defining the end point of the novezent
in both axes, selectinig CIRCLE ané either Clockwise or Anticlocimuiise,

and specifying the centre point of the circle in both exes. Circular

povenents are limited to 1 quadrant per bloclk.

When circular coveuents of less thzn one quadrant are being rede it is
not necessary to precisely know the coordinates of the end point of the
povenent in both axes. The PNC2C can 'find' one of the coordinates. If
this facility is to be used it must be arranged that the moveuent pzsses
through the coordinate point of the unknoun axis dinension before
rezaching the coordinate point of the known axis dimension at which point
povenent ceases, e.g. if the present position is X=0,Y=0 and we wish to
pake a circular clockwise movement to X=1 ‘when Y is unknown, centrec
on X=3,Y¥=0 . the Y end point programmed should be between ¥=0.1 anc¢
¥=2.236 the true end point.

If incorrect i.e. impossible end points, are prograrned the PNC2C vill
pnove the table continuously in a circle attexmpting to find the
prograured end point, the novenent may be stopped by depressing eitner
the movenment STOP switch or the 0 key on the PIIC2C 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 auxiliary fuinctions may be supplied. The PlIC2C specification
sheet indicates which types have been fitted. The three types are:

a) ON/CFF
b) HOMENTARY
e) PULSED

2) OlIl/OFF auxiliaries are set vhen programned irmediately befcre any
associated moverment in the same block is rmacde. If the zuxiliery is
progremmed ON it will recain ON until prozracmed OFF. Such auxiliaries
could be used to for exarple control lubricant.

b) MOMNENTARY suxiliaries are switched ON if progremmed to be on only
when the pachine is at a programmed position. Vhen the axes are noving
ponentary auxiliaries are always OFF. This type of auxiliary can be
used to for example provide & tazble locking signal or to activate the
pain drilling head on a dérilling machine.

¢) PULSED auxilieries provide & pulse output of 20 nilliseconds if
prograrred Oll each time the machine completes a progran block.

The PNC2C is equipped with 12 conventional relay suziliaries end U solid
state auxiliaries. The solid state suxiliaries should be used to swiich
AC signals and ere particularly useful for driving incuctive loacds in
thet they are zero voltege switchingz end generate little or no
electrical interferance. - -

PACE 7 PIC2C0i JU:T2
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dNPUT facilities.

The PNC2C is equipped to be a2ble to ronitor 8 user assizned input
signals froz external switches. The condition of the switches mzy be
checked to see if they ere open or closed during progran execution. If
the switches are not in the prograrmed condition sequence execution
waits until the switch signels are as progracmed before proceeding.
Switch levels pay be prograrmed to be closed (Oli), open (OFF) or Isnored
(don't czre).

The auxiliary outputs and the inputs enable the PlIC2C to funection not
only as a precise positioning control systen but also as & sequence
controller.

RUIl facilitv,

A program that is in PNC2C perory (indicated by the memory 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 program provided that
that block does not define a circular nmoverent. If an atterpt is made
to run a progran fron a block defining a circular moverent '1I0' vill 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 PIC2C from or to zn
external VDU or computer via a RS232C 3 wire serizl interfeace.

Three operations are possible using the §ERIAL facility they are:

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

a) SEPIAL LOLD enzbles a progran to be lozded into FlC2C veuvory frem:
the external device either 1 block at a tice or as a full progren. Any
Prograrn previously contained in PiiC2C memory is overvwritten i.e.
destroyed. The formet of the progran data is shown below.

b) SERIAL CONTIITUE enables acditionzl progrer to be added to & prozran
that already exists in PlC2C memory via the external device. The foruat
of the progran data is shown below.

Upon coﬁpletion of a SERIAL LOAD or a SERIALCOUTIIUE the PiIC2C cisplays

-show the prograr number, how pany blocks there are in pecory and hou

puch memory remains, for a period of 3 seconds, PliC2C displeys then
display norpel data. '

Should too much data be sent to the PEC2C such that the PiiC2C nenmory
becones full 'FULL' is displaved, normal operation can be restorec by
using the RLSET key, the memory will contain only the data receivecd
prior to beconing full,.

¢) SEPIAL STORE enzbles the contents of PIIC2C rerory to be transnittec
to an evternal device., The nmenory contents are transnittec as
hexadeciral data foruatted as shoun below,

PAGE & 1C200 I L2



The PhC 2C only needs 3 wires to implement an RS232 1link. They are Data
Transuit, Data Receive and Signal Ground. The connection to the PNC 2C is vis
a 7 pin DIK socket using pins 7, 6 and 2 for TxDa, RxDa 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 characters:-

<STE> 02 '~ - start of transuission
<CTL> 03 "-, end of transmission
458

41K

43K

581

59H

5AH

46F

2BHE

2DH

2EH

30K to 291
4CH

52H

534 )

50E )
4yR )

450 )

4+ TN

¢ to

lathe only

HOWW U Wwe

3. The PiC2C will use the following ASCII characters when transwmitting:-

<ACE> 06 ‘ acknowledge
<UAL) 15k not acknowledge
? 3FH

4, Any information transmitted to the PHC2C must be preceded by <STX> and
terminate@ by <ETX>.

5. When the PNC2C 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,
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6. The PIC 2C will respond with (LAL) if the data received conmstitutes a move
to a postion outsides the teble lixzits,

9. The mexinuu anount of data transmitted to the PHC2C in one go will be one
prograu block,

10. A progrem block can contain eny or sll of the following (to a maxiuul of
140 charzacters):- :

. gta -
X<d> "« liove in ¥ axis to position <d>
¥<a> liove in Y axis to position <d>
Fi<p> - Set XY feedrate to <p>
244> kiove in Z axis to position <d>
FZ<p> Set Z feedrate to <p>
A<n>+ Turn auxzilizry <n>on
Alnd>~ E Turn auxiliary <n> off

where <n> is a nunber in range 0 to 15
<d> is z decimal nunber in range 0 to table liwmit
<p> is a decimal number 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 cheracter
before the <ETX>) then that progran block will not be directly executed but
will be loaded into the next available slot in the PHC2C's wmeuory.

12. If the transuitted deata consists of <STX> R <ETX> then the PnC2C will
execute the current prograi heldé in its mewory and will not respond with <ACLY
until the progran has been successfully run. The PLC2C will respond with
CiAD> if any error occurs during prograc 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 ihe transpitted data consists of <STX> E (ETX) then the PRCzC will
clear out any progran currently in its memory.
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15. [xauple

Suppose the following data was transnitted to the PLC2C
<STX> X12.94 Y15FX25.7 Z140 FZ100 AL+ <CTX>

This would result in the PIiC2C poving from its current position to

X = 12.94
Y = 15.0
Z = 140.0

The XY axis would move at a feecrate-of 25.75 and the Z axis would nove &t a
feedrate of 100%. Also Auxiliary output 4 would cowe on a2t the appropriate
tine, and the PiiC2C would then respond by. transmitting -<ACK> to the interface,

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

X<G> Y@ CCRCHCENTRE> YCKYCEITRL> for Clock Uise lioves
or X<d> Y<d> CAX<XCELTRE> YCYCEITRE> for Anti C.u, iloves

This basic formet can be followed by feecdrate specifiers, auxiliary noves, 7
axis uoves, etc in the normal way.

17. If the PIC2C is controlling a lathe then the follouing foruat can be used
to specify a screwcutting move.

{STs> S<diameter> P<{pitch> D<depth> C<no. of cuts> L<{length> Z<{stert posn>
<CTE>

16. If the PIC2C is contrellimy, a lathe then the folliouin: foruat can be used
to specify a tool change block.

<STAX> T<tool Lio. O to 15> <ETi>
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nhenced RS nterface ecification

The enhanced RBRS232 interface is available as an extra cost option on the
standerd KS232 interfeace.

1. Repezt lLoops . o :
<STX> R<START BLOCK)> E<END BLOCK> k<lioc. OF TINES> X<QOFFSEST> Y<OFFSET>
Z<{OFFS8LT> FX<FEID> FYKFELD> FZ<FEED> L<ETX>

lote: Repeat loops are only valid when loaded into memory. All offsets and
feeds are optionzl., Offsets will default to zero if not defined. The
optional feed may be used to specify the feedrates at which the repeated
blocks are executed. ‘-

2. Subroutines : o '

i} Defininz subroutines bodies
<8TL> SLLEDCETID (Subroutine Load <II>)
<> can be in the range of 1 to 99

After issuing this instruction all further load blocks will foru part of
subroutine <I>.

The load subroutine sequence is teruinated by:-
<{STX> SE<KETX> (Subroutine End)

Hote: Only X,Y,Z woves with their associated feedrates, inputs and auxiliary
on/off commands are allowed within the subroutine body. Al1 X,Y,Z moves

within the subroutine are relative to the X,Y,Z position when the subroutine

is called.

ii) Calling a Subroutine

<STX> SC<U> L<ETE> (Subroutine Call <l>)
Subroutine calls are only valid when loaded into memory.
iii) Erasing a Subroﬁtine

<STX> ES<KR><ETX> (Erase Subroutine <%>)

Hotc: <STX> ESACETX> erases all subroutines,



3. Eitre Functions

i)  Progren Scaling

<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 sczle factor al pun
tine.

This is only valid when loaded into wmewory

[4

ii) liachine Scelim:
<STi> FHCSCALEMXETZ>
<{SCALE> can be in the range of 0.01% to 650%

This is an overall sczle factor which allows a complete program (which meay
include propriu scales) to be scaled up or dowr.

This function cennot be lozded into menory.
iii) Reflect in X
<STX> FLL<KETL>

Defines an axis of reflection at the current X position and causes all
subseguent X moves to be relected zbout this axis at run tiue.

This is only vclic when loaded into menory.

iv) Cencel 7 Reflect

<{STX> FELCETI>

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

v) Reflect in ¥

<STX> FTL<ETL>

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

This is only wvalid when loaded into menory.

vi) Can 4 ect

<STX> FELCETX>

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

<STX> FR<ALGLE> L<LCTX> (Rotate clockuise to <ANGLED)

Defines & point of rotation at the current X,¥, position and czuses all
subsequent X,Y moves to be rotatec clockwise by the given angle at run tiue.
The angle is currently restrictedé to values of 0, 90, 180, or 270 degrees.
This is only valid when loaded into Lenory.

4, Offsets

' <STL> OX<OFFSET> OY<OFFSET> OZ<GFFSCTSCETXY>

It is only necessary to specify thosebbffset which are to change e.z.

<STi> 0Z 31.9 <ETi>

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

to merniory.

Offsets camnot be loaded into umenory.
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1c2C. (To be added)

Y PlC2C. (To be added)
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LOAD facility

This facility enables PHC2C memory to be 'loaded! using the PIC2C
Keyboard. The task to be acconplished is broken down into a sequence of
blocks which are then executed consecutively. A block may consist of a
point to which the machine should move which is defined using 1,2,3 or 4
coordinates (dependant upon the PliC2C options fitted), and/or the
auxiliary setting required and/or the level(s) of input sicnals
required. (Auxiliary functions and the input facility ere described
elsewhere). A block may also consist of a REPEAT instruction, or & ZZRO
instruction, or an QFFSET imnstruction, or a SULROUTIILE cz2ll, or a

'PROGRAN 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 prograomed machine novement takes place in all axes
sinultaneously., When the machine has arrived at the position prozrarned
monentary and pulse auxiliaries operate. Ve recormend that tihe prozran
is tabulated in the following wenner (PliC2C progrannming sheets are
available for this purpose).

BLK X Y XYF (o XC IC 2Z ZF  AUX INPUT
where:

ELK Block nunber of instruction

X X coordinate value of end point of povenent
Y = Y coordinate value of end point of movexent
XYF = Value which controls the feedrate of the XY axes as a percertzge

in the range 0.005 (slowest) to 100 (fastest).

c = used if a circular contour is required. If this Key is used tae
next key must be either C (tc define a clockuise contour) or A
(to define an anticlockwise contour). The maxinun arc possible
in 1 block is 1 quadrant.

XC = X coordinate value of circle centre.

YC = Y coordinate value of circle centre.

Z = Z coordinate value of end point of rovenent.

ZF = value which controls the feedrate of the Z aris as a percertease.
AUX = Auxiliaries setting required.

INPUT= Input signal levels reqguired.

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

Sonme progran examples are shown at Appendix A.

. Three different LOAD operations are possible:

a) LOAD
b) LOAD COUTIIUE
c¢) LOAD ERASE
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2)LO0AL is used to enter a rew prograu into PI'C2C ceuory. Auy previousiy
loaded progren is overwritten i.e. destroyed.

b)LOAD CONTINVE enzbles an existing progrzr to be continvec i
extended.

Upon coripletion of a LOAD or & LOAD CONTINUE the Pi'C2C displars show hou
nany blocks there are in memory and how nuch menory rescins, for =
period of 3 seconds after which the PlIC2C displays shou rormal dztz. '

Should too much progran data be keyed into the PIIC2C sueh theit the
menory becomes full 'FULL' is displayed and no nore datz czn be enterec,
nornel operation can be restored by using the RESET Fey.

c) LOAD EPASE clears a2ll program data fronm newory.

LCASSETTE operations

The integral magnetic cassette recorder enabTes prosrazns to be
perpanently stored for future use

Six different cessette operations are possible:

a) CASSETTE REVIN

b) CASSETTE ERASE

¢) CASSETTE LOAD

d) CASSETTE CONTIIUE

e) CASSETTE STORE

f) CASSETTE ALTER (to be fitted later)

Vhen the CASSETTE facility is initially selected a check is nzce to cee
if there is a cassette in the unit, if not '!!0 CASSETTE' is dispiered,
depression of RESET restores nornzl operation. If the czssette tane
'eclear leader' is detected when a cassette operation is selected the
PIIC2C runs the cassette for 5 seconds, if the clear lezder is still
detected 'CASS Er' is displayed, depression of RESET restores nornzl
operation, If the clear leader hes passed the cessette read unesd the
selected cassette operztion contirues. Sone cassette tzpes heve very
long c¢lear leaders and it nay be necessary to reselect the cessette
operation required thus giving the cassette tape a further 5 seconds to
pass the clear lezder. If the end of tape clear leader is detected
during a cassette operation e.g. during CESSETTE LOAD 'CASS Zr! is
displayed, depression of RESET restores normal operation. Should it be
required to STOP the cassette whilst it is in operation (shour by the
tTAPE ON' indicator on the PliC2C front panel being O!') EJECT/RESET
- -should be depressed, depression of RESET restores norral operation.

a) CASSETTZ 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 =z
cassette progran is lozded into PIC2C nemory. The rewind operztion ray
be stopped by pressing the '0'key.
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b) LCASSETTE EFRASE enables & cassette to be erzsed i.e. cleared of
prograns. The cassette should first be rewound using CASSTTTE [EVIID.
When a cessette is erased 'P EIID' is recorded a2t the start of the
cassette to indicate that this is the end of the cassette. The cassette
erase operation takes approxiretely 3 ninutes for a 50 ft lon; ceassette
tape. Ve recoumend that both sides of new cassettes are initizlly
erased.

¢) CASSETTE LOAD.

Cassette Load enables a prograr which is on the cassette tape to be
loaded froo the cassette into PlIIC2C merory. 1Two 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 prograc
identifier located, by despressing ACCEPT, or zlternatively if the
cassette progran identifier required is known, this mey be keyed in,then
ACCEPTed at which time the PLC2C will 'rezd! the cassetie tape prosjran
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.

IThen the desired identifier is found the czssette unit is stopped and
the identifier is displayed.. Depression of ACCEPT causes the cazssette
prograz to be loaded into PIC2C pemory. Depression of any Xey other
than ACCEPT or RESET causes the PHC2C to loczte the next identifier.
Depression of RESET restores norzal operation.

'hen data is loaded from the cassette unit into PIIC2C npemory a chec: is
made on the validity of the data and if an error was detected during the
load process 'dAtA Err' is displayed, and the mepory will not be loaded.
If ACCEPT is depressed the rmerory will be loaded with suspect data. If
RESET is pressed normal operation is resunec,

Cassette data is validated as follows: when & progran or an identifier
'is stored onto the cessette tape an zlzorithn is computed the result of
which is dependant upon the precise datz stored. The nunerical result
of this algorithm is recorded at the end of the data. Vhen the progran
or identifier data is subseguently loaded into PLC2C nerory tae szre
alzorithn is corputed and the nupericel result is compered with the
prerecorded value, if a difference is detected 'dAtA Err' is displayec.

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 enzbles prograns to be ‘rerged! to forz larzer progrzos,
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e) CASSETTE STORE

This facility enzbles prograu data contained in PHC2C nenory to be
stored using the integral cascette recorder, onto cassette tape. The
prozran is stored after a cassette identifier has been keved in and
ACCEPTed. The cassette identifier can be from 0 to 6 nunerais. If rore
than € nunmerals are keyed in the last 6 will forr the identifier,

Each progran is stored as 3 elenents separated by blank tzpe

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

The cassette end is stored to enable the end of the recorded tape to Le
found when additional programs are to be stored, as each cassette tape
can contain many programs. \/hen a progran is stored the cassette tzpe
is initially rewvound for a short time and then the 3 elemerts zre
recorded, this reroves 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 recuired prograu into
PHNC2C memory, then to zlter the progran using the EDIT facilities, then
to zlter the progran on cassette tape using the CASSETTE ALTER facility.
Vhen cassette azlter is accepted the cassette tape is rewound urntil the
start of the program data is located, the tape is then stopped, run
forwvard and the progranm 1is recorded onto tape. Care rust be tzken to
ensure that an altered progran is not more than 10 blocks longer than
the original progran. Kote a 'cassette end! is not recorded using this
faeility.
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JOOL offsets,

Tool offsects enzble the PIC2C to azutoraticzlly compensate fer varizticns
in distance of the cutting point from the datun point for up to 16
different tools.

The precise procedure required to set the tool offsets is depencznt upon
the type of arplicastion, i.e. whether the PI.C2C control unit is fittec
to a lathe or a milling pachine.

LATHE systens.

~ The procedure to be followed for lathe systers is shown ir the PiIC2C
OPERATIONS DIAGRA! (LATHE)

Vhen T is depressed the current tool nucber and its associated Z anc Z
offsets are displayed. The current tool can be changed by using the
ACCEPT and L Keys. The tool offset czn also be chanzed to coupenszte
for tool wear, this is accomplishecd by keying in the tool offset errors
(as shown in the operztions diagrerm) only and the PNC2C will adjiust the
current tool offsets accordingly.

The offset for each tool can be set by usiag the TOOLSET procedure

MILLING systens. (To be added)

EDIT facility

This facility enables a progran that is in PlIC2C pemory to be edited,
Yhen the edit mode is selected the operator may chocose to display zny
block of data. Should 2 block number which does not e:xist be requested
a '?' will be displayed. The progran blocksize can then be founc by
entering too large a number and then reducing the nuuber to ¢ fisure
that the PlIC2C can accept.

Six operations are possible in Edit pode, they are

a) ALTER
o) D

c) DELETE
d) REPLACE

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

a) ALTER The dsta programned in any displayed block czn be alterec
using the ALTER facility. The data to be replaced is Zfeyed in tcgether
with its identifier, other data containec in the bloek will rec-ain
unchenged. If an attempt is made to change non eristing detz 'LOY will
be displared, RESET restores nornsl edit operation.

b) ALD A new block of data mey be a2dded tc & progrémnec sequence using
the ADD facility. The data is inserted into tke seguence iineciately
before the block being displeyed before ADD uaes depressed, end all
- subsequent blocic nurbers in the prograimed secuence will be increnented
by 1.

L)
v
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If it is desired to add & block or & nunber of blocks to tke end of &
progrerr.ec sequence the LOLD CONTINUE facility should be used.

c¢) DILETE. A block of data may be deleted fron a programmed seguence
using the DCLETE facility. The block deleted is the block being
displayed unen the DELETE counend is used.

d) BEPLACE The current block displayed may be rerlaced by the REPLACE
facility. This facility differs frcon the Alter facility in that the
replaced block is conpletely deleted and the new block is inserted.

e) The block number being displayed (the current block) nay be
incremented by 1 using the ACCEPT Key enzbling the operztor to step
through &nd exanine the seguence prograrped.

f) The block nurber being displayed may be decrecented by using the L
Key enabling an cperator to step back through z prograrmed seguernce.

EHNCTIOU selection,

The PNC2C can be set to function in either an ABSOLUTE or INCPEIELTAL
pode ant in either INMPERIAL or LETRIC units. If desired the mode and/or
units mey be changed any number of times within a programmed sequence.

OFFSET facility.

The'PHC2C offset facility enables progranmed dinensions to be offset to
any point within the nachine movement linits. Separate offsets within
and outside the prograzirzed sequence are pernitted.

DREPEAT facility. The repeat facility enables specified sections of
programned sequence to be repeated with specified offsets. The reges
feecility is only available within a programmed sequence. The dat
required to specify a repeat is:

-
=3
&

v
=4

a) The start block number to be repeated

b) The end block number to be repezted

¢) The nunber of repeats required

~d) The required offset dimensions with required FELD changes if any.

Repeats may be prograrmed up to a nested level of 3, should this level
be exceeded '!IESt Err' is displayed, RESET restores norumzl operation.

When each repeat is prograrmed the Pi'C2C checks all the dirensions beinz
repeated addins the prograunmed offset the prograrmed nunmber of times to
ensure that the machine uoverient linits are not exceeded, this process
pay take a feuw seconds. Should the lipits be exceeded 'dAtA Err' is
displayed, RESET should be depressed and corrected datz be Keyed in.

Repeats froc- a block defining 2 circuler rovecent are not permitted, if

en attexmpt is nade to prozrar such & repeat '!0O? 13 displaryed, PRESET
restores nori:al operation.
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SUEFOUTIIZS (optior)

The PIIC2C may be fitted with user progranceble subroutines. A
subroutine is a snzll independant prosran which can be called frorm thc
mein prozran., Vithin the subroutine, X,Y and Z coves are relative with
respect to the last X,Y,Z position before the subroutine was called. A
subroutine call can be entered in the nmain progran using the S ler
followed by a number. The subroutine itself can be entered usin: the
Loesd Sub sequence shown on the flowcharts. lNote theat within e
subroutine, Repeats, Functions, etc. are not percitted.

Dnce a subroutine has been loaded the editing facilities of the PiiC2C
can be used to alter it in the usual way. Up to 99 different
subroutines cazn be usecd a2t the same time. Subroutines czn be lozcded znd
stored from/to cassette if required.

Ixanple

The feollowing exacple shows how & subrcutine czn be used to crav a
trianzle at different points on the table.

JBROUTIIIE
b4 4 Z
0o 0 1
-10 ~20 1
10 -20 1
0 0 1
0 0 0
HAIN PROGIAN
X P A
Lo 50 2
sUB 1
70 30 2
Suz 1
8o 20 2
SUB 1

"Hote that regative moves are pernitted when lozding z subroutine. Tusz
advantases of using a subroutine is that a subroutine call tekes very

little space in mencry and the poves used in the subroutine need only e

keyed in cnce. Thus subroutines uzlie rore efficient use of nerorl.
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PRINTER facility

The optional PRINTLR facility enzbles a user progran or a pertion of =
user progrza to be printed on a coupatible printer. Tae printer
generally used is an EPSOli IZI80 with ES232 serial interface.

Vhen the printer facility is first used subseguent to the PIC2C beins
switched Ol the PLC2C requests the dazte which shoulc be kevec in then
tACCEPTed!'. The progran number is then displayed, this mey be chanzed if
desired by keying in the new progran number. ‘The start blociz (S.bl) is
then requested, if 'A' is pressed at this point ALL the prozrer- is
printed, alternatively a section of the progren is printed if a start
block nurmber then an end block nurber is entered.
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APPZIDIX A

NU 1TR JACHIN BCTION.
To EXECUTE 2 sinnle instruction,

It is possible to nmanuzlly instruct the PIIC 2C to execuie =z sinzle
instruction without altering the information stored. This instruetion
will not be reremnbered once it has been perforned.

Exapple 1 ~ press the following keys:

X 1 .5 ACCEPT E
This instructs the PI'C 2C to move the I axis to an zbsolute pesition 1.5
units fron datuw. The PiC 2C display will then respond with *'RUN 270,
pressing the ACCEZEPT key when RUN is displeyed meles the PiC 2C enscute
the instruction. (You will have noticed that as you pressed the kers
DISPLAY 1 echoed your keypresses).

Example 2 =~ press'the followins keys:

X 2 .8 ACCEPT Y 1 . 4 ACCEPT F 2 0 ACCEPT E ACCEPT
This instructs the PlC 2C to move the X axis to 2.8, the Y axis to 1.4
at a feed of 20 per cent. Iliote that E is used to end the inforuatiion,

Exanple 3 -~ press the following keys:

A & ADD E ACCEPT
This instructs the PIIC 2C to switch 'ON' auxiliary function no.4. Ilote
that AUXILIARY 4 indicator (above display 2) is on.

Example 4 - press the following keys

4 B DEL E ACCEPT
This instructs the PI'C 2C to switech OFF ([ZLete) auxilizry function &
Auriliery informztion czn be included with ¥ ¥ end Z coordinzte cata if
desired in a block e.z3.

X 5 ACCEPT Y 1 . B ACCEPT A 4 ADD E ACCEPT
Exariple §

I O ADD I 2 ADD E ACCEPT

- This instructs the PlIIC 2C to check if input 0 and input 2 ere Ol i.e. to
check is the switches connected to inputs 0 anc 2 ere clesed. Shoulc
input 0 be OFF the PNC 2C will wait for it to become CI ukilst
displaying 'IlI:PUT O' in display 1. lken input 0 is cerrect ingut 2 1s
checked in a similar ranner. The PIIC 2C uay be 'resett! whilst weiting
for en input condition by pressing 'RESET'. As inputs are being ‘'ilel'ecd
in' the first eizht stetus incicztors echo the levels projracnec. The
associated LED 1s OIl if the input is progracced to be O, OFF il the
input is progreumed to be OFF, end flashes if the input hes not Leen
pregramxed or is prograired to be isnored.
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IONSTRATION

Jo 'LCA

DY PC 2C rienory frci: Tevbeard

This exzuple dewonstrates how the following profile

Lay be pregrarmed:

e recounend that the program is tabulated in the followinz menner:

next

(to define an

Y XY € XC YC Z Zr AUX IVPUT
Dlock nunber of instruction ‘
X coordinate value of end point of noverent.
Y coordinzte value of end point of roveizent.
Value which controls the feedrate of the IY axes &s 2 Dpercentzle
range 0.0005 (slowest) to 100(fastest). '
used if a circular contour is required. If this Xey is used the
Key pust be either C (to define a clockwise contcur) or A

antieclockwise contour). The maxinun arc possible

in 1 block is 1 quadreant.

XC = X coordinate value of circle centre,

¥C = Y coordinate value of circle centre,

2 = 2 coordinate value of end point of noveuent.

ZF = value vhich controls the feedrate of the Z axis as a percexntaje.
AUX = Auxiliesries setting required.

IIIPUT= Input signel levels required.

NOTE: Each iten of data should first be specified then zccepted vwhen
correct and all lines oust be ended with E (Enc of block),

EXAMNPLE :

Press L, ACCEPT, ACCEPT

"then key in the following tabulated data: (for 2 axis PI'C 2C's iznore

the Z 2
BLX X
1 7
2

3 7.8
y &.5
5 °
6 8.5
7 7
&

9 0

The 'load! operation is ended by pressing L{Loazd Ind) ACCZ?T.
PiiC 2C zenmory

orn).

nd ZFEED cols)
Y XYr C ZC YC Z ZF AUX IKPUT
1 40 0,2,4
0.5 10 N

2.0 25

1.5 20 C 8.5 1.5 2~

1 C B.5 1.5

1 25

) ' 0 50

0 100 I

Then the
will be losced (note thzt the 'ileiory Loacdec' indicetoris
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) 2 ATTEDR fzejlity.

This enzbles selected areas of & progran to be repeated at specified
offsets. The arez of progran to be repeated 1is selected by keyin; ixn
the Start Tlock and Enc BLock.

Exapple 7. To continue lozd i.e. 'add to' the prcgreu shoun in encople 6
above by pressing L, C (Load Continue) ACCEPT tken enter inforzction.

E,(Fepeat), ACCEPT, 1, ACCEPT, 8, ACCEPT, 2, L, 2 ACCEPT ¥, 1, ACCZPT,
E(End of blocit). L,{Loadé End) LCCEPT

L,(Load End) ACCEPT.

This additionzl block repeats blocks 1 to € inclusive twice, offset by I
=2, Y =1, lote that whilst kevinz in the repeat the PNIC 2C procupts
by asking for the S.bL{start block) E.bL(End block) and rep (the nurber
of repeats). :

{See Exaznple 8 demonstrating how to repeat a éelected nuber of blocks
with both X offsets and Y offsets).

E{AMPLE 8

This erample deronstrates repeatinn a selected nurber of blockes both
with X offsets znd Y offsets:

L ACCEPT

BLY % Y XYF C IC YC 2z ZF AUX INPUT
1 0 0 50 0 20
2 1 0.5

3 0.6

L 2 0.6 '

5 1.9

5 1.8

7 1.5

8 1 0.5

9 0

10 RPT 2-9, 5 XOFF 1.25

11 RPT 1-10, 2 YOFF 1.5

L(Load Znd)  ACCIPT

ilote. Blocks 2-9 are repezted 2 total of 17 tires es there is e re;e;t
within a repeat i.e. block 10 which is & prepeat bloclk, is repeatec o
block 11. The PiiC 2C percits up tc 3 levels of repezts within repeats.

.
7
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To edit or check throuzhn a progran press E, the display will shov "Icdit
bl", either key in the required block nucber then ACCIPT or press ACCDPT
to see the first block of information,

Each subseguent depression of ACCZIPT advances the block displayec by 1.
Eezch depression of L{last) decrerents the block displayed by 1.

To AID an additionzl block press ADD, ACCIPT, then key in the new block
of data required, ending with E.

To DELete a block press DEL, ACCEPT.

To Replace a block press R (Replace) and Zey in the nev block of datsa,
endinz with L. )

To Alter any iter in a2 block press & (Alter) ACCEPT anc key in new cCata,

The edit operation is ended by pressing RESET.

To RUN a prozrarne that is in PIC 2C perory.

When the stored program is correct press R{run) and the PIIC will display
'*run bl', press ACCEPT to execute prograr or key in the 'bll nunber!?
desired to begin the program, then ACCEPT. llote it is not possible to
run a prograc from a block which has a circular moverent in it.
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Using the CASSETTE svystem.

The czssette systen enables prosrans to be quickly storeé for future use
thus providing unlirited storage.

First rewind the cassette by pressing:
C(CASS) R(CASS rE) ACCEPT
Vher the cassette will rewind to the beginning. (This operation zey

take a couple of ninutes).

A Progranm which is in the PiiC 2C nenmory rey be stored onto cassctte by

_ pressing

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

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

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

To load the PNC 2C merory frou the cassette first rewind the cassette as
above then press:

C.(CASS) L, (CASS Ld) ACCEPT (C ) 1.2.3, ACCEPT

The PHC 2C will locate the cassette nucber 123 and then stop the
cassette. If ACCEPT is pressed the prosranm will be loaced ifroi: tie
cassette unit to PliC 2C pemory, if DEL is pressed the PiiC 2C will find
the next cassette prograc nunber stcred if one exists. houlc the erd
of recorded tape be found 'C End' is displayed. Pressing RISET restores
nornel operation.

During use the correct operation of the cessette is checked by the PIiC
2C, should a2n error be found the PIIC 2C displays and status indicaters
show the error, RESET restores normal operzstion,

A cassette program mey be added to a program in PlIC 2C menmory usingz the

Cassette Continue facility whkere L in the previous example is replacec
by C. '

PACT 22 PHC2CO: ST
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EASITURN
CNC LATHE

START- UP AND PROGRAMMING
PROCEDURES






DENFOR D]

DENFORD EASITURN
START UP PROCEDURE

1. Power up the machine via the isolator switches.
2. Press the GREEN ON BUTTON.

3. Put the machine in MANUAL MODE, then set the key operation to MANUAL MODE
on the joy stick control box.

4. Ensure that the Tailstock is positioned as far to the RH end of the machi.ne as
possible then Press the ZERO BUTTON - this drives the machine carriage to
its limits and to tool reference points.

5. Press the F (function) KEY, press ACCEPT followed by C (S.1. Units), then ACCEPT.
6. Press E to enter this information into the control, then ACCEPT.

7. Switch on the spindle (GREEN BUTTON) and adjust to the required spindle speed
in rev/min.

(o]

. Finally press R (run) followed by ACCEPT.
To stabalise the RPM reading on the LED display - PRESS O
Switch off thye spindle speed at this point before proceeding

TOOL SETING MODE (Through JOY STICK MODE)

1. Press T (tool) followed by ACCEPT, then press S (set) followed by ACCEPT.
2. Press 1 (tool number) followed by ACCEPT.
3. The RED LIGHT should now be on at the JOY STICK hand mode control.

4. Place the workpiece in the chuck and clamp. Place the tool in the toolpost and
set to the correct centre height.

5. Switch on the spindle to run in a CCW. direction - towards the operator.

6. Using the JOY STICK control drive the saddle towards the chuck ( Z- ) direction.

Instruction Manual 1 EASITURN



DENFORD
.

7. Using the JOY STICK control take a light cut off the end of the bar (X-)
direction. Proceed slowly and carefully- when cutting until you are familliar
with the controls.

8. Press the START BUTTON (on joy stick control panel) this changes Z to 0.

9. Enter dia. via the MDI control - DO NOT PRESS ACCEPT. Using the joy stick again
drive the tool to touch on the outside diameter.

10. Again using the joy stick, drive the tool away from the workpiece in the Z+
direction to clear the end of the workpiece.

11. Press E (enter), followed by ACCEPT. The display will now show the radius value
for the diameter just turned.

12. The joy stick is now cancelled and the RED LIGHT is OFF. The control is now
ready for program entry.

FEED RATES
F100 = 100% ( 1500mm / min )

Example :- F6 = 6 x 1500 =90 mm / min.
100

AXIS DESIGNATIONS

Z0

Z- ﬁ—> Z+

Z0

EASITURN 2 Instruction Manual
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EDITING

To add a BLOCK in the EDIT MODE follow the procedure below:-

Press ADD ACCEPT

Then key in the information i.e. X10 ACCEPT F10 ACCEPT E

To alter information in a BLOCK:-
Press A ACCEPT

This does not alter information which has not been keyed in, in the same block.

Instruction Manual 3 EASITURN



PROGRAMMING EASITURN
PROGRAM 1
25.4 dia. L I+
L o4dia. ¢
- 16 dia.
¥ X+
L 5
- 35 .
. 40 _

ENTERING PROGRAM

(metric units ~ mms)

(absolute programming)
So far no blocks have been used, the above are simply instructions to the machine.

B1

| (T 1 is tool NO. 1, E denotes end of block)

B2 (the tool moves to 12mm

from centre of workpiece and 3mm from end face) - NOTE:- All dimentions are
positive(+) so no sign is necessary).

ol moves to - 40mm from end of bar at a
8% of 1500mm/min. (120mm /min) at a dia of 24mm.

moves away from workpiece 0.5mm to clear 24mm dia.).

(Tool moves to 3mm from end of bar at a feed

rate of 1500mm / min.).

EASITURN 4 Instruction Manual



(Position tool to turn 18mm dia)

(Turns 18mm dia. x 32mm long - roughing cut).
(Clears tool)

(Returns tool to 3mm from end of workpiece)

B10 (Tool positioned to turn 16mm dia.)

B11 (Turns 16mm dia x32mm long)

B12 (Turns taper)

B13
rapid traverse)

(Tool returns to 3mm from workpiece end at

(Program loaded and accepted.)

Program Check

Program goes to block 1. Check each block, if correct readout ACCEPT. Check
blocks through to end of program ACCEPT after each one.

Instruction Manual 5 EASITURN



PROGRAM 2 X-

25.4 dia.
 22dia. _
A edia y ra:d_ 7~ S
1a.
¢
X+
_
30 __
36 -
%
< 40—

(metric)
(absolute)

(tool number)

( Tool moves to 24mm dia and
nd of the workpiece.)

(turns 24 dia. x 40mm long)

(tool moves to 25 dia. to clear)

(Tool moves 3mm clear of end of workpiece)
(Tool moves to 18mm dia)

(Turns 18mm dia. x 30mm long)

(Tool moves to 19mm dia. to clear)

ool moves 3mm clear of end of workpiece)

B10 (Tool moves to 10 mm dia.)

B11 (Turns 10mm. dia. x 15mm. long)

EASITURN 6 Instruction Manual



B12 (Tool moves to 11dia. to clear)

B13

(Tool moves -3mm. clear of end of workpiece)
B14 (Tool moves to 8mm dia.)

B15 (Turns 8mm dia. x 175mm long)

T (displayX C
ti- clockwise

< 15(ZC)
1
19z
——

(Tool moves to 16mm dia.)

B17

B18

(Turns 16mm dia. x 30mm long)

B19 (Turns taper)

B20 (Tool moves to 22mm dia.)

B21 (Turns 22mm dia. x4mm long)
(Tool moves to 23mm dia. to clear)

(Tool moves 3mm clear of end of workpiece)

instruction Manual 7 EASITURN



PROGRAM 3 X-

. 25.4dia. . 2rad. 2 7+
8 dia. 10da .
y ./  bdia.
g X+
]
\ |~ -18_]
4rad 20 |
. 28 |
36
44

(Tool No.)
(Tool moves to 19 dia)
(Turns 19 dia x 36 long)

(Tool moves to 20 dia. to clear)
(tool clears end of workpiéce)

(tool moves to 11mm dia.)

(Turns 1'1 mm dia x 28 mm long)
(tool moves to 13mm dia.)

(tool clears end of workpiece)

(tool moves to 7mm dia.)

(Turns 7mm dia x 18mm long)

EASITURN 8 | Instruction Manual



(tool moves to 7.2mm dia.to clear)
(tool clears end of workpiece)
(tool moves to 6mm dia)

(Turns 6mm dia. x18mm long)

display (turns 2mm rad.)

(Turns 10mm dia x8mm long)

(Circular interpolation)
B19 (Turns 18mm dia x4mm long)
B20)} (Turns taper)

(Tool clears end of workpiece)

Instruction Manual 9 EASITURN
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PROGRAM 4

' 25.4 dia. Thread 1.5mm pitch x 1mm deep

A

* 16mm dia.

(Tool No.)

(Tool goes to 20mm dia.)

B3 (Turns 20mm dia. x 40mm long)

B4

(Tool clears end of workpiece)

B5 (Tool moves to 16mm dia.)

B6 (Turns 16mm x 40mm long)

B7 (Tool moves to 50mm dia. to clear)

B8 (Tool moves to 225 to clear)
B9 (Tool change for screwcutting)

(Tool moves to 16mm dia)

(Screwcutting Data)

EASITURN 10 Instruction Manual
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DEPTH

CUTS

LENGTH

START

(Tool moves to clear)

NOTE : Spindle speed approx 200 r.p.m.

Instruction Manual 11 EASITURN
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PROGRAM 5
x-
/_ZGdia.
' 16 dia.
3rad.
o2 e,z 7
I v rad.
1 22di
Y -
% **{ 4 X+
; 16, ]
<_21_;__
23
[ ]
28
31
36

(tool No.)

(Tool moves to 22dia.)

(Turns 22 dia. x 31mm long)

(Tool clears end of workpiece)

(Tool moves to 17mm dia.)

(Turns 17mm dia x 28 mm long)

(Tool clears end of workpiece)

(Tool moves to 13mm dia.)

oD O T W T O W W W

(Turns 13mm dia. x 21mm long)

B10 (Tool clears end of workpiece)

B11

(Tool moves to 9mm dia.)

EASITURN 12 Instruction Manual
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(Turns 9mm dia. x 4mm long)
(Tool clears end of workpiece)

(Tool moves to zero positions)

(Turns 4mm rad. C-Clockwise)
(Turns taper)
(Turns 12 dia. x 5mm long))

XC displayed)

(Turns 2mm rad.)

(Turns 16mm x 5mm long)

(Turns 3mm rad.)
( Turns taper)

(Tool clears end of workpiece)

Instruction Manual 13 ' EASITURN
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