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INSTALLATION , PROGRAMING
AND MAINTENACE MANUAL .




PRELILENARY

The 7iC
Fenoved .,

[}
[ex]
~
<
o
[t
[ad
[e)
o
(2]
jt
0]
Q
-
[
Q
)
=
—
[N
641
C
}—
o)
@]
[
-
3
[a)
c
(‘:7
-
w
o
)
e
-
b}
=
o
o
(@]
-
3
e
o
e

=t tiie
conneciors

- [
oo EN0otlu e

VErE Genage 1

& vacuun clemner (GO Lot uns

lter oucver cover noy bhe PELovel. @nd Lhc
if necscsory,

e e

Lo




P 1!¢.JLL>.’...E.

inac,
latroduction

MUCE Deseripbion

Ceuerel information

LUZILIALY functions (Use of the 10 progroisable euwlilicry unctiona)
TEPUT fecilities (Use of the O profrasecie inpuis)
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DTL LINE (to usce the interface to o conputer or printer)
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PoakzleC INITEFACE Specificaticn

LSSUITE operetions (use of the integral czssetie procrais storane sysiten:)
PRIT Tacdllity (Lo edit a program that is in PIC 3 neuory)
JOU Taecility (sinzle step uovement or feed verriae of each aves)

V

SCALY feeility (overszll and Progrer: scaiins)

SLREOR rmeility (

—

irrcering of axes)

Critgn weility  (Use of the PIC 3 oflset Tacllity to folf'set™ proar

RLPLDAT ity
nuuber of' fines)

{(Use of the repeat facility to repezt secihions of o prosre.

DUELL feacility (Use of the cuell Tacility to introduce veriable i

T00L selection, CUTTER DIANETER and LEIGTE COLD LIIBLTION

SPINDLIN SPELD control, COOLALT control
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DilC 3 Description.

The PHC 3 is au Cl
prograieble nwierical control unit
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1ink to cuvernzl equipment c.o. on erternel coipuiter

The PHC 3 opntrol cei ¢cl &g & process conirol haviug 4 releay
closurc outputs (fuxillicry functions) end can wonitor & cxternal

switches (input {uncticn)|

FETD Input itey for axes feeds,

STOP Operation of ‘'Prog Pan Stop' will stop exceution of the current
bl

vlock, Additi onullv this key is used to prosrau a STOP.
Periiits usc of the cassetic systew.

&

To ster

L loading or complete loacing & prograu,
DO Dnd of Elock or end of line of instructions, .

CHTEL hen keying in

arorietion it echoed Iirst ou the display, after
verification the

is
ta 1s then weeepted by pres sing "Enterd,
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The sroup of 10 ieys to the bottom leift of the control selccet the JOG
luncb¢on, the arrow eys indicating direction, the circular arrou ey with a v
is Tor the fourtn qdlu ir flquC, thie + and - levs are for J0G speed control,
and are also used as 'Teedrate override! keys

The X and ¥ axes can be wirrored iu the progron, Uhen the
& Lenu of U options is cCisploved,

Gwlle can be repeated 59 tiroes with

I'er circular poveients

- 1

(1111 only) iloveneuts inside cr outzide the oro.ran con be scalea in
tire rauge Iroi 0.01 to 6304,

DLTU bnebles & selected position to be used @s nero in ail axes,
DUILL seleete prograinable cwell in the rewe of 0.1 S0 6990.0 ceconds
OrisSoT iset O prosran off'sct,

Lo coupcusation,

TENLAD sereveutting fecility 0.t o 6.Man pitei.

input of deto in iuperial or wetric uanits

ruput of dete in ebsoluife or increnenio

o
N
&
i
et
~
o
past
.

.

iiately under the digpley are usecc
thie icyve frop lelt uQ rlont

to nehually incrceace the spincle speed

to manually decrcase tihe spiadlc speed

> {cption) selccis quVaPG rotaticn of spindlce
(option) selccts bigh spindle speed ran-c

(option) selects reverse rotalion of OPLIQJL

(Opulou) selects low spindle specd ransc

selects QH1LL7 ofT

Seus coolant on

Sets coolant off

The spincle rotations and coolent controls canl be used dircetls or used curing

5 Ll
LN Iss g yer
ProSyansilng,

Pro ran contrel switcies

rhere arc 3 progran coatrol switclies nanely:

ULL/ST”CLL STEP/LUTO (1.0DE)

I iird switeh is & 3 position key switch: in LANUAL it enaples(nanual dete
input (IiDI), in 51ngle btep pOblthH 1 depress of the stert SUITCH will cause
thie next blockt of the prog ora to bc executeda, In chOIaLlC 1 cepreus o' the

start switceh w1ll g ve autoumetic souertlaT exccution ol the program in
ueuory, from the current position to LhC end of progre,

The stetus of this 3 position switeh is indicated on the top rizht hand of the

L'y aepressing STOP (or PROG STOP) exccution of the current block will stop.
ancu ion may be Pestgrtcd using the START key.
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LACETNT coces (17 Function and G codes)

The PHNC 3 can be Programued by using both !) and G codes or programucd direct
Uulﬂ“ the dedicated lev keyword SVSbem) A couplete list of i &and G codes
Lollomu, soue of these codes are option dependant,

Ii T'unctions f'or use outside of Proyre

103 Spindle forvard
oA Spindle reverse
105 Spindle stop
GG Ceolent on

1.09 Coolont off

120 Auxiliaries

{21 Input

iunctions aveaileble inside the Frogreau

Prozran stop
Pna of TJI"OL P&t
Spindle lO“WEP
ogtnole revers
Spincle stop
Coolent on
Coolant of7
Auiiliaries
Ziput

s

n-

.
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G codes for usc oubside of progrem

01 Linear

G02 Circular CLU
€03 Circular CCLV
GOL Dwelld

G271 iechine Sce
€32 Threao

G55 liachine Offsct
G7C Tlperial Unite
71 betric Units

90 Lbﬁoluic Iaput
Inerenental Input
Absclute Datum

C

AY
-

]

G codes for use inside the Prograi

G017 Linear

G02 Circular CLY

G03 Circular CCLU

GOY Dwell

10 Mirror X%

G11 Cencel Mirror %

G12 ilirror Y

G13 Cancel liirror Y

(¢20 Program Scale (replaces (21)
G532 Thread

GEY Program offset (replaces (55)

G70 wperlul Units
GZ1 [ietric Units

Go1 Repeat Function
GO0 Absolute Input
G91 Incremental Input
G968 Absolute Datun
G99 Floating Datun

BEEPHCSPRLCH



PRELINTNARY

LOVELINTS ALD ASSOCIATED FLED INPUT

L ovewent in one or nore axes c¢an be input by pressing the desired arzis ey
followed by the required dimensions. These coordinate dimensions and
zszocliated YEEDS way be input either as = single block of deta vhich is to be
eecited dizrediately or as blocics of data uniehn {oris pert of a vrosransed
Leguenice,

Lefore coordinate dimeusions lieyed into the FIC 3 ar
Lo ensure thet thie maxiwun r.ze i

e are
clceeutd & Warning messafe is cisplaved, RLIIOT

ceuted & check is wale
CCUCG, &1

nould ey be
noriial eperction

REuRs

The required
R i

L1 no feed

'zc@re; per
feed ol 235l

16S per nnnute,
=

CILCULAT noveneats

- e 3 Lon IS SN - . L I -~ ‘“’ Yy . e - KhY b B Tee om gonrm
Circulsr woveuncnts are defined Oy using tLne Ct/ccu ey, 1 preos for clockuise,
2 presses countverclockvise (or by using G0z %ﬁ,GOj then defining the end

. : h . : e R Tetigate = G
points of the circular novenent then pressing /CCY end inputting the circle
centre coordinetes.,

Circular novencuts are liuited te 1 quadrast PEr D1O0CH,

viien circular novements of less than one guadrant erc being nad
ol the eud point of
¢ coordinates, I
e noveireut passes

o

ngeessary to precissly know the coordinctes
in both axes. The PLC 2 can 'find' one of th

is to be used it must be erranced thet t
coorcinate point of the unknoun axis dimension ore

point of the knowl axis dimension at wiich ro Licveent cea
present pos #=0,7=0 and we uvish to wale ¢ circular cloc
to h=1 vhien ¥ 18 uuknoun, cenired on =2,v=0 the ¥
should be betieen Y=0.1 and Y=2,230 the true ena point.

+y

ciud LG

L

I incorrect i.e. inpos
the table continuously mpting to
point, the moveneut nav | Lo ¥ Gepressing c
ciriteh or the PROG STOP Ley on thie PIC 3 iierboard,

WiiL ov
finGg the profracucd en
ither the snsller reu 5

are progrevized the PUC

LUZILIATY Tfunchions

furiliary functions allow user assizned devices to be controlled i.e.
on anu orf by the &.1nte5ral PIiC 3 wuxilieary relays., Three tvpes of
fvuetions are supplied,

The three types are:
&)  OF/0FF Auxilliary lo, 3
) LIOMEHTARY Auxilliery o, 2

c} PULSED fuzilliery iio,

-—_

a) ON/OPFF asuxiliaries are set when progreuned., If the auxiliary is
programied O it will remain OH until programmed OFF., Such cuxiliaries coulg
be used to for example to control lubricant.

b) HOILHTARY auxiliazries are switched O (if progzrammed to be on) only when
the machine is at a prograumed position., Vhen cne 25es erc woving momentary
auxiliaries are aluays OFF. This type of auxiliary can be used to Tor example
provide a table locking signal or to activate the rain arilling head on a
drilling pachine,

¢) PULSED auxiliaries provide a pulse output of 50 milliseconds (ir
programied ON) each time the machine conpletes a progreuw block.

KEDPHC3FELON



IHPUT fecilities
The PNC 3 is ecquipped te be able to monitor § user assigned inputbt sipgnals i
external switches. The condition of the switches wmay ve checiied to see if
they el c open or closed during progrewm executlon, I the syuitches are not in
the programmed state, sequence eiecution waits until the switch siznals erc az
prog aLIGa bCLOPC gIOCDCuJU Switch levels way be progravaced to be closed
(Oﬁ),_opea (CFF) by the ADD cuq DEL Lkeys, Tihese dinputs could be used for
ereiiple to check if sarety zeurds ere in the correct positicn before novencnt,
or to che the position of an zuxilliery controllied hydraulic rad, or £o naic
the FIC yait for souc external sifnel from a robot befoure proceceding
The euriliary outpuis &nd the inputs enav ple the PLC 3 to Tuunction “ot only as
precise positioning control esycten Dut 2lso as & sequence coutroller,
SLGCY SPBLCH feeilify
L programn that is in PIC 3 newory nay be run i.e. executed, either {ros the
start of the prograw i.e., blocit 1, or frou any point in the programn using the
bloci: searceh facility.
DATA LI fecility
Four opcrations are possible using, the Data Linlkr they are:
1)  Lozd Progra: from Date Linlk. (ES232C Serial Lini)
2)  Cowtinue Program Josd irom Date Link., (ES232C Serizl Linik)
3) Transwit program to data lim:. (Enlenced RS232C option only)
k) Print progzram i.e. transiit prograw to printer, {(Centronics compatible
peraliel lind)

oteé 2, 5 and L are possible only is lozGed, )

1) Lnables a prog ;raii o be loaded in from_an external cevice
either 1 bloci et 'a time or as g full program. Auy Progranm previcusily
contained in PlLC uenory is overuritten i.e. cestiroyed, The fornat of tne
prozramn data is shoun in the ESz52C Interizce specifiication below,

2) Inzbles an additionel progran rrom an externcl device to bLe added to &
prozrety that already exists in PHC3 memory. The foruat of the progream date is
shown below,

. Enables the contents of FiC 3 mewory to be transmivted to en external
riece.  The Lenory contents are transiitted as 'ASC cliaracters in &
iler Tormet to that used by 1) and 2) above.
pnables the contents of PHC 3 nemory to be transuitted teo euy printer
80 columns or nore which hes a standard Cantrou10b parallel 1n;er1ac=.

DEEPHCIFLED
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PRLLILILATY

stendard PEC 2 L8232 Interface Specification

The PIC 3 only needs 3 wires to impleient an RS8232 linl, (at 4500 baud uniess
gpecified differently at ordering), They are Datz Transrit, Deta Feceive and
3irnal Ground. The couneciion fo the PEC 3 is via a ocliet (1 ed
Lo the unit rear) using pins 7, 6 and 2 for y :
ngpeotivcly. iiDa is the output I'ron the PiC 3 ana
rics,

11 inforiation on the RS232 1link is in the Tork of ASCII charsc
The PHC 3 will recovnize the following cheracters:-

start of trensno
end of transuission

O
LIro

SISt — O
fustaviostaniardiid
cr

(e}

[S2]

(e

=
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I.:
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S
w

AN I PN = OO D OO

PRNIORY
LR

-Gy

=

y

~3
NP NMTTUTT U T O UG

Tihe PiC 3 wi use the follewing ASCII characiers vhen transnittin
<A o6l
< 1513
? 3FH

Any informetion i.e. each block, transmitted to the PilC 3 rust be preceded
by <8Ti> and terninated by <BETX

PHC 3 has processed the data and cerried out the iustrucii
ein, it vwill respond with either <ACE> (if everything was ok
ne error occurred.

has responded with <ACHY, <IIAX> or ? ithen this also iuGicetes
that it is waiting for nore data from the interface,

il an unrecognised character is received by the PUC 3 (see 2, above) then it
will cause the PiiC 3 to transmit a "oH once the <ETX> hat been received, 1In
this case the PHC 3 will not take aly action on the rcceived data but will
vait for nmore data from the interface,

The PHC 3 yill respond with (RAK) ir the data received constitutes a wmove to
& postion outsides the table linits,

CLEEPHCISFRLG



The maxinuu amount of datea transmitted to the PHIC 3 in one 50 will be one
progra1: block.

A linear wove program block can contain any ol the folloving (to 2 mewiius
f 60 (for 2 axis), 60 (for 3 exis) characters

T

Date Preenins
<G> te position <&
T e s a k P .

I<az LG position <¢>
Filp> leeurate to <p>
LA to wOsition g
Pap> cet & feedrate to <po

where <d> is & decinal
<P is a decimel huiber in ranze 0.1 to 15326

Leadin:; anc trailing zeroes zre not necessary when specily

If the procran bloe conteins I, as mmzlaLL char
o ci'ore the <“1“)) then thet prozras bloci will not i
will be lozcded into Zhe hes L aviéilable siot in the P

sveeession of blocks with L es the last character z
Lilt up., lach succesiv c blocy x¢ll be zutonatic
”ull’b1e ulUb in the LTC S menwory, IT there zre no
then the PI'C will respond with \1‘A1.>.

[‘3 C‘ 1’-;

If the transnitted data coL5¢st° ol <&M
xecute the current prograu held in its reL.ory
] not respond with <ACK> until t;c progrey:

; i
PIIC 3 will respond uith GHAD> 4f any error oceour

I <ETZ> thien the P
taPtiH; at the first b
&S been successiuily

s during prozran thcu

1.3, The PIIC 3 nust be swit chied to AUTO for the conplete program to be run,

Iff the prograr blocA transmitted to the PIIC 2 does not contain the charucter
L, then that block will be dircetly erecuted Q.c the PIC 3 uill iUﬁlOud with
<ACH> on successful CO““lEElOP of the block or <IIAI> (LiF any err occurred,
Directly executable oWoc“o cahll be LhtL’CpLP(C vith lce o;uf,uiocuu_u 50
desired,

If the transmitted data consists of <STH> [ <ETH> then the PIIC 3 will cleazr
out any prograns currently in its Lerory.

Lieiplie
suppose the following cda ves transmitted to the PHC
<STX>Y12.94Y15F125.7Z1L QO<LETH>
Iiis would result in the PEC 3 woving frow its current position to
X o= 12.Gh
s - C:-_,.

Y = 15,0
L= 14,0

The XY axis would nove at a feedrate of 25, 7mn/iEin end the Z axis would move
at & Teedrate of 100Lm/u;n Vhen the last axis rezches position the PlC 3
would respond by trausxltt;n. {ACK> to the interflace.

To specify a circular nove the following basic forwmat inust be adhered to:-
(U.B. if the PNCR is controlling a lathe then 7 replaces Y
X<A> Y<d> CCH<HCEITRES Y<YCENTRE> for Clock Vise lioves
or x<d> ¥Y<d> CAX<ICENTRE> YYCENTREY for Anti C.¥. lioves
This basie format can be followed by feedrate Specifiers, Z axis moves, ete in
the norral wvay,

HESPICAFrTEGY



PRELININARY

1

Il the PUC 3 is controlling a lathe then the following format can be used to
iy a screvcuiting nove.

> S%ddianeter? P<pitch> D<depti> C<uo. of cuts> L<lengthd> Z<{start posnd

—

an be either £ or I for Duterunal or Internal threads.

}'-‘O

the following foraat can be used to speeily a tool chanse biocl,
TCLool Fo. 1 to 16> (T

PICT Bsps? Tnteriace Sneceilicetion

funiliary outputs can be controlled using the following format:

Date llesning
A<niy+ Turn guzilicry<{un> on
L<a>- Turn auxiliary<nr> off

wnere <n» is in the ranze 1 to U

input suitehes can be tested using the folloving foruat:

TN, 4= p prappa

Jeta Lesni g

1<y Vait forinput <u> to be on
Ida>- Yait Torinput <n> fto be off

wicre {1> is in the renge 0 to 7

ote the PHC 3 will not respond with <ACK> until the de
cnd the correct level, The PIIC 3 can be o G
ingefinitely for the input by pressing

The following bleck can be used to reset the FEC 3 to a knoun position, It
ctuzlly causes the PiC3 to act as it the <ZEH0> button had veen pressed, i.c.
ch axis in turn will drive to its datum position. The Format is as follious:

Program stop (or inspection pausc) blocks can be inscried into a prosrai by
e 1ollowln;

If the PHC3 is fitted with programueble spindle specd control, the folloving
pindle
- [

types oi bloclt can be us ed to control the sp

Data Leanines

10M<a> Spindle reversedirection, <ud r.p.i.
FSF<{n> Spindle forwvarddirection, <n> r.p.il.
FuO Spindle off
where <n) isin the allowable range for that particular

machine,

IECPHCLFBLGK



PRINLRY

Piics
if the FNC3 is Titted witi spindle High/Low spced contrel, the following
tipes of blocik can be used to control the spindle.

DATE LE

OF up;MQ'G L~L Specd
F &S Spindle Low Speed
I's Spindle OFT

o

Pi'C 2 Pnhanced RSZ27 Tnteriace Speciiicetion

scetion A Invubt to PHCS

The enhanced NSZ32 interiace zllcous a host cowmputer Lo use @il the feeilities
o' the PiC3. The enhanced upc0111catlon includes coiL:prencnsive crror MeSSainc
trausuission, Lach block nwuwst start with (STE> and end with <CR> but thcese

characters have been omitted fro; the following text for clarity.
(i1.%. ST = 02H, CR = ODH)

111_.PFC will ignore the {ollowing characters: General couments ol the
STALIDLRD RS232 Interface 3pecific uion avply.

ull 00n

Tab 0CE

Speace 201

Delete Il
Lo with the standerd interiace, blocks with YL" as the last chareacter veicore
the <CRY will not be erxecuted agirectly but will ve loaded into the PLRCS's

internal nenory.

1. LiHLar lloves
J,L.L -
b01 innnn Yo Fannnn

-~ ..
LN paNn

—

.athe
GCO1 Znmnn Zarnn Finnnn

2. Circuler ligves
ini11 Clockwise
GO2 innnn yonmnn FIUPSTT Znonmn Fzlio0d

Crhceece Ycecee

Counter Clockuise -
G033 Cinnno ynmnn rAfPrT Znonn T Cilecee Yeccee

LLathe Clockuyise i _
GO02 ¥nmnn Zannn FRICET CXecce Yece

Counter Clockuise )
G03 nnnn Zumn FACTCT Ciccee Yecce

3nnn = %,Y or 7 position in i Or inches
fff = Feedrate in mu/min or ins/min
oocc = YY circle centre point in ras or inches

. Dyell
G044 Dddad
where dddd - dwell time in the range 0.1 to 9999.9 seconds

3

4, iidrror functions

Hirror %

G10L

Czneel Liirrer #
GT11L

liirror Y

G12L

Cancel Nirror Y
G13L

HUEEPHC3FERGH



PRIIARY

Lkote that these blocks cannot be executed directly but wmust be part of s
progian load,

5. Scalinz function
Procrai: Scale
G20 Sssssl
l.achine Scale

G21 Ssses

¢ scaling required in the rence 0.019 %o 650¢

Only on lathes
nternel Thread
Go3 I<bieancter>P<pitehrDdenthyCine, of cuts>Llength>E<{start posr
Literual Thread

G233 blciameter>P<{pitehyb{éepth) C<no, of cuts>L<{lenzthrZ<start posnd

. Lutter Tagius Comveusation
Oriv on Liills)
Cancel Tool Compensation
GHO
T?Gl Compensation Niaht
il
Ity
Tool Compensation Lelt
GL2

w0

wren offsets

ol
TS
=

10 et O e
P =

3m imyn Ly LS -
ran Yonnn Zinnnn L

nnnn Yonnn Znnnn
- the
S5 Annnn Znnnn

0
L <—'~(

9, Trpericl Units
G70

10, ifetiric units

GT71

11. Repneat loops
g

tinesyinnnn Tnann FEFETT Zonnn PESFIT L

oli<start blk.>E<end bllk,>llKno. of tipesd Innnn Znnnn FrTiff L
Lhere the Z,Y and Z dimensions arc optionzl increumentel offsets ard the
I'X and F2 values are optionzl leedrates.
12. fAbsolute units
390

13, Incrementzl units
GG1

14, jbsolute Datum
GGl

-

15. Floating Datum
GY9L

16. Prosran Stop
1i00L

HEEPLC3FLRGH



17. Spindle Speed Control
For units with prograuneable spindle specd
Spindle Forward
1:03 S<spindle speed forvard rpu>
Spindle Revers
0L Bdspindle speed reverse rpmd

LOP units with 2 speed settings
Hirh Sneecd

1103
Low speed

1104

. Spindle stobp
105

Y
~

19, Tool chenve
.00 T<tool muabery

26, Coolant coutrol
Coolant on

106
Coolant off
20C

1. Ausdilisry cutoul and ¥nvut control
# Cu buUL

o _turn suziliary <ud> on

1:20 A<nd>+

To turn auxilizry {n> off
1:20 A<y -

Combinations ol difrerent auxilisries to be ou/ofl can be built up

€. L

1120 A1+h2-A3+Ak-

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

lfote: The zuxiliaries do not nccessarily have to be input in order.
Inputs

To vait for input <nd> to be hich
gl I<n>+

jeit for input <m> to be low
I<n> -

Coutbinations of conditions can be tested

57 1z #1310 o ‘ )
will weit until Inputs 1 and 2 are hiph and Inputs 3 and 4 are low

=3

Fote: the inputs do not necessarily have to be input in order.

22. To Run & Propsran
i
will cause the wheole progrean to be executed
B<mmnn> will cause the progran to be executed fron block nnnn

23. To _Frase g Progren (i.e. to clear PIIC3 mewory)
I

Seetion B Cutput from PHC3

1. Providing the PiC3 has received ve lid data as specified in Section & it
will respoud with the character <AC
CACK> = 001

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

HIEPHCSFEDOY



PLRIVIARY

il some error has occurred, the PIIC3 will respond with the follouing:
<HAK>nn _

where nn is 2 two aipgit error code

<UAX> = 15H

The PHC 3 will then be rezdy to receive nore data

ihe error codes are d¢efined in the follouving table.

SO0 00 OCDOO
RPN

[anl¥a Xotad

P ST WY
L 1 el 01 I N R Y

OO e~ 0

PNIMNINONY PN e

U1z P) —

CIF MR

OO CCh

LI

TN —

w
&3]

WO
c2~1GCh

I{ reset is5 presse in 1327220 wode with the PHC3
vaiting for data <ESC> and return to D1 node.
riiCs ES232 EREOR CO anceca speciilcation cily)
ory 1o, Leanins

1 ot assigned

2 Illenel G code received

3 Illegal Il code received

L Illegal character For this bloclk

5 liove excecGs nachine linits

sTully

Ilock not conpleted success ) )
to erecute iumedictely (lust be euded vilh

1?15 biock not zlloved

L

This blocii not alloved in 2 prosran
Attenpt to run to nen enistant bLlocl

DHC penory full

I*lock too big
ot is drive

b 15 drive

z 5 arive

Y 5

Grive

Incouplete blocl: received

Error in input coordinate

Zrror in input feedrate

noand Y hOva not present in circulear nove
Position rot known nechine must be driven to datum

Circular rove pot within s quadrant
Dwell value error

Scele value error

Tool nuiiber error

fuxiliary selection crror

v,ueat stert block error

at end bloek error

of repeats error
error in repeat levels

Error in Repeat offsets

Error in offset blocit

Spindle speed input exceeds linits

Spindle direction is opposite fo present direction (Stop spindle
first)

Error when driving to datunm

Threading input error

Spindle bpeed vrong for threading
Spindle drive sys tew error

HEEPHCSFDRGY
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TRAVSUIT PROGRAM TO DATA LINK,

Vhen fuunction 4 is selected in the DATA LILL nenu, the PLUC 3 responds with a
ey mwenu; -

1) COUPLETE PROGLALS

2) PLET OF PROGRAL

cronsnitted vie

ceted tnen the user is reguesited to enter thie start and end blocks,
5 bgen aone, tiae portion of the progran selected is treusuitted

Buring trensmission the nessare Ysierins to RE232¢ Seriel Dete Link® is
() — )

rhe date transuitted b
imen loading froi the

Durings transiission the Ruba line is used es

o
o
o
n
<
&l
|=

S .
el thus:-

18 Fxle is lou then the PHC3 will transiit _ _
i nxDe is high then transunission is inhibited at tue ena oi' the curreant
charscter esud the PHC3 will wait for a low level before conbinuin: to

LOAD facility (LOAD)key
L

This ecwrables FIC 3 wmemory to be !'loaded! using the PIC 3 Keyboard., 'The task
to be accouplished by the wachine is broiken Goun inkto a sequence of bloclhs
which are then executed consecutively., 4 block may coasist of & point to
\hicu the machinre should nove vhich is defined using 1,2,3 o 4 coordinates
(cepcndant upon the PIC 3 options ritted), or the auwiliery setting recuired
or the level(s) of input signals recuired. (fuxiliery functions and the innug
facility are described elsewhere). A block nay also consist of a RLPLAT
instruction, or a Float Datum instruction, or =zn OFFSET instruction, or &
SUELGUTINE cell (Cption), or a 'SCALE! instruction, or in fact any G O i code
facility.

o cirferent LOAD operations are possible:

c
) LOAD wuenory fron keyboard )

) CONTINIUE memory lozd {rom iteyboard
)

N~

1) LOAD is used to enter a ney progran into PHC 3 wuemory. Auy previously
loeded progren is overwritten i.e. destroyved.

)

2) Continue newory load from keyboard enables an existing progranm to b
continued i.e. extended,.

Upon conpletion of a LOAD or & CONTIHUE repory load the PIC 3 displeays the
progran number, how many blocks there are in memory and how nuch nemory
remzins for a period of 6 seconds after which the PLC 3 aisplays show norue

data, any key press clears the display.

Should too much program data be keyed into the PHC 3 such that the nenory
t

becones full, "memory is full" is displayed and no wmore data can be entered.
liorizal operation can be restored by using the RESET Key.

HEEPHC3rTECY
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[

ASSETTE operations

@]

The integral nagnetic cassette recorder enables programs to be pernanently
stored {or future use

Zix difTerent ceassette operations are possible:

1) TDewind cassette

Z2) CLrasec casseltte

3) Find the end of cessette data

i1y Loazg program irou cassette

5) Continue progrewn load from cassette

6) Store progran to cassetie.

Uhen the CASSETTE facility is initially selected a checl is Lade %0 see il
thnere is a cassetie in the uunit, if not 'O TAPE LOLDED' is aispliayed,
depression of RLSET restores nornal coperation. Il the cassebte tape fclear
leader! is detected when a cessette operaticn is selected the PUC 3 runs ifhe
cessette for 5 seconds, if the clear leader is still detected Tepe Lrror is
displayed, depression of LESET restores norual operation. If the clear lezder
has passec the cassette read head the zelected casnscite sticn continues,
Jome cassctbe tapes have very long clear lesders and it o necessary o
reselect the cassette operation recuired thus giving the cassebie tabe «
further 5§ seconds to pass the clear leader. I the end of tepe cleer leado:
is detected curing & cassctte operation e.g. during sctic lecad V“TAPT
=RRORY is displeyed, depression of BLSET restores normal

1) REUIND CASSETIT enables & cassette to be revound to
clear leader, this operation should be performed prior t
cassette and it should be perforied before a cansebic

PIC 3 wmewory. The rewind operation nay be stopped by pressi

iupertant data is Lo be stored winich must not be overuri
11 2. 3 . n N . Ao
protected by punching out two holes at the top of the cs

(o ant
[}

If & casscetie having hisd the twe holes made is placed in

is mede to record a program, the nessase "CASSDTTE IS VRIT

Gispleocyed.

2) LERASE CASSETTL cenebles & cassette to be erased i.e. clcared of LPOorans,
The cassette should first be rewound using option 1, i.e. rewind casscite.
VThen a cassctte is erased 'PROGRAK EEDY is recorded at the start of tne
cassette to indicate that this is the end of the cassette. The cassetbie erasc
opcration takes approximately 3 minutes for a 50 't long cassette tape,

3 PIED EID OF CASSETTE DATA, This cowumand brings the tape to the

recordeé prograus i.e. to the message "Frogranm end found" the cass

ready for other programs to be stored.

4) LOLD PROGRAI FROM CASSITTE enables & progrenm which is on the cessettc tepe
to be loaded fror the cassette into PUC 3 mewory. Tae operator now lgoux
for the next cassette program identifier located by despressin

3 ey 4. The
brogral number is requested and by giving the prograw number and pressing the
ENTon key the PHC 3 will search for the nunber, displaying in turn the nunbers
on tape vhich are found, until the program required is fotnd or until the tepe
end if found,

If the program number is not known, by pressing key 4 followed by ENTER the
first program on tape will be found and its program number displayed. Press
ENTER key to load into memory or press any other key to proceed to the next
program on tape. This procedure may be carried on uniil tape end is foundq,
Depression of RESET restores the cassette menu.

Vhen data is loaded from the cassette unit into PNC 2 mewory a check is unade
on the validity of the data and if an error vas detected during the loed
process "TAPE EXROR" is displayed, and the memory will not be loaded. If EFRSOT
is pressed normal operation is resuned.

Ty T Ty Lk s hankea St B I
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PRELILINARY

Cassette data is valicated as follows: when a prograr or an identifier is
stored onto the cassette tape an algorithm is couputed the result of which is
dependant upon the precise data stored. lhe nuniericel result of this
elgorithm is recorded at the end OL the data. hen the prozren or identifier
ddfa is oubseoucnuly lozded into PLC 3 nmemory the same alz gorithn is conputed

and the numerical rc sult is compared with the prcrecorocu value, ii a
clliercnce is dCbCCtLO TEPE ERRORYM 1s displayed,

) CONTIKUE PROGRAL LOALD FROii CASSLTTLC,

U1

This facility enables program dete containca in PEC 3 uewory to be continued
i.e. extended, by & progream previously recordeG onto tap Tnis facility
eniables progreuns L be ';crrcu' to form larger prograus.

G) STORE PROCGLAIL TO CASSETTE.

Thiis facility cnables program data contained in PiC 3 uewory to be stored
using tie integral cassette recorder onto cassette tape. Tuhc progran is
stored after a cessctte identifier has been keyed in. The cassette identiiier
(Program number) can be from 1 to 6 nunerals.,

Cach program is stored as U elenents separated by blank tape

i) The casscite program identifier

ii) The progsran

iii) The too OlloLtS associated with the prograu
i13i) 4 casseite end 'LED!

Thie cassette end is stored to enable the end of the recorded tape to be found
when additional prograrns are to be stored, as each cassette tape can contzin
Leny prograns. Uhen & progren is stored the ca bubite tape is initially
rewound for a short tile and then the 3 clenents are recorded, this rencves

(

)

aliy’ previously recorced cessette EiiD.
Tt is stongly recommended that more then one recording oi' the projraa is nade
in case one copy becoiies corrupted.

IDIT fecility

This facility enables & prograr that is in PiC 3 mewory to be edited, liien
the cait mode is selected the operator mey choose to cdisplay any block of
O@Lc..

Sewven operations are possible in LBdit mode, they arc:

1) Previous

2)  lext

3) Teplece

L)  TDelete

5)  hcd

6) &Llter

7)  Search

During eait operations geuerally 3 blocks are displayed. The selected

opcration is performed on the bottou block displaved.

1)  Previous - Depression of key 1 decrerents the block numbers displaycd by 1
2) Lext - Depressing key 2 increuents the block numbers displayed by one

3) Replace - The bottom block dioplayed nay be replaced. This fazeility
differs from the Alter facility in that the replaced block is completely
delected and the new block is inserted,

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

5) 4£dd A new block of data may be zdded to a prograaned sequence. The data
is inserted into the scquencc inmediately before the botton block displayed,

bcTore ADD was depressed, and all subsequent block numbers in the progranmed
sequence will be 1ncreuented by 1.

{FEPLICSILBO
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Hote: If it is desired to add a bloclk or a muiber of blocks to the end of &

programnmed sequence "The continue mewmory from keyboerd! facility should be
used.,

6) Alter - The data progremused in the bottor displayed block can be altered
ing the ALTER facility. The cata to be replaced is Keyed in together with
5 Identifier, other data contained in the block will rémain unhcheansead.,

erpt 15 wade to change non existing data & warning will be
I7 this occurs the replace Tunction, ey 3 vill have to be used.
Lores uorumial edit operation.

B

i -~ The search {ecility ensbles any bilock i the program te be

JOC fecility

Thie raciiine can be jogged into position by uepressing the directional arrow in
the jog button cluster found oo»ton lef't on the pdnel One press will give
one step. If a jog key is held continuvous uovewent is nad c. lMore than oue
ares way be jpoved at once, The =+ or - keys allow the jos speed to be

inerezsed or decreasced,

SCALE Facility

rrogrer: Sceling can be ccecuplished outside of & progrem i.c. overall scaling,
or ingice a prograi; i.e. | I3 am scele allows the user to kKey
in 2 value in the reng : ; 5 oes a scalib; fector for al
suvsceuent X o« ¥ di‘ﬂna!Cﬂu, 2 avis Gliensions repgin uncheanged., Its eifect
cen be cencelled by inserving & Profran & © 1008,

Overell scale is pernitted catside i 7 seguence, It zllows the
user to key in a value Ln e $oas e scaling ractor Tor the
coisplete progran, It is S whenever a ney progran is

loaded,

HOTE Lny progra: sceles active in the program will be further scaled by this
overall scaire Tunction so dimensions can be PCQLCGQ o; ug to 0.01 x 0.01%

i.c. 100,000,000 times or increzsct by up to 6.5 6. .e. 42.25 tines,
VIRRCD fecility

The wirror program menu incluces:

1) ildrror X

2) Cancel iiirror X

3) lMirror Y

4) Ceancel liirror Y

Hiirreor %¥: This function is only permwitted as puru of & prograwn losding
scouence, It csuses the PuC to establish an axis of symuetry at its current X
position. A1l succeeding blocks are then refllected sbout this axis.

liotei~ This function uses the actual X position that it has atteined es its
axis of symeetry teking irto account all scaling fectors, any previous &
nepates and all offsets including repeat offsets,

lMirror Y: This function is identical to 1) liirror ¥ except that it acts about
the Y axis.

OI'FSET facility

The PHC 3 offset facility enables progreamsed dimensions to be offset to any
point within the machine movement linits, Seperate offsets within and outside
the programmed sequence are permitted.

HDEPLC3FEEGY
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NEPEAT fecility

The repeat facility enables specilied sections of & prosramicd seguence to be
repeated with specilied offsets. The repeat facility is only available within
a progreumed sequence, The dota required to specify a repeat is:

The start block nunber to be repeated

The end bLlock number to be repcated

Tne number of repecats regquirec

The required offcet dimensions with reguired FEED changes il any.

LU N0 -
e

Repeats way be programmied up to a nested level of 3, should this lov

level b
greeeded Miest error in repeat levels" is displayed. RESLT restores noruo
operation.

Uhen each repeal is progsramme PIC 3 checks all the dinensicns beins
repeated, adding the prograue to the progremued nueber of times
nsure that the veachiue wovewent 1iidts are not exceeded. This process
i€ a f'ew secconds., Should the limits be exceeded "liove excecds nac
pit! is cisplayed,BESET should be depressed and cerrected datea be Heved in
clfore prograne executicn is continued.




MAINTENANCE
ROUTINE INSPECTION AND MAINTENANCE SHOULD BE
CARRIED OUT TO THE FOLLOWING SCHEDULE :-

PERIOD MAINTENANCE REQUIRED
DAILY CHECK OIL RESERVOIR

OPERATE 'ONE SHOT'SYSTEM
CLEAN AVAY SVARF

WEEKLY CLEAN MACHINE THOROUGHLY
CHECK COOLANT TANK

SIX MONTHLY CHECK TABLE, CROSS SLIDE AND KNEE STRIPS.
CHECK SPINDLE DRIVE VEE BELT.

ANNUALLY CHECK MACHINE ALIGNMENTS AND ACCURACY.
CHECK AXIS DRIVE BELTS.

ADJUSTMENT OF GIB

1. The table is provided with a full length, hand scraped, tapered gib on the front side of

" the saddle. There is an adjusting screw at each end. To adju'st the gib, tight&a the tw;) )
screws until a slight drag is felt when moving the machine .'t.Jy hand. If the table is not -
tight enoiigh, loosen the adjusting screw on the small end of the gib and tighten the

other end. If the feel is too tight,: reverse the procedure.

ADJUSTMENT OF SADDLE AND-KNEE GIBS
1. To. properly adjust the feel of the cross movement and the vertical movement, follow

the same procedure as described above.

CHANGING SPINDLE SPEEDS .

1. Loosen the two locking bolts on the sides of the motor. Pull back the tension lever.
2. Move‘the belt to the desired groove. |

3. Set belt tension and lock the two locking bolts.

REMOVING MOTOR

1. broceed to loosen belt according to above instruct'io.ns.

2. Take off the motor and one of the pulleys.

3. Loosen the 8 hexagon socket screws in the upper covef of the belt housing. Lock
uniformly the 3 small hexagon socket screws and take off belt housing cover.

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



STANDARD EQUIPMENT

TOOL BOX

OIL CAN

SCREW DRIVERS

ALLEN KEYS 3,4,5, & 6

\ SPAINERS, 12/13, 14/15,16/17 & 19 RING

I{INI CASSETTE

POT OF PAINT

FUSE 20 1Zf 250 vV 5A

FUSE 20 11{ 3.15 AWNTI SURGE
FUSE 20 114 1.6A

w



LUBRICATION

14983

THE MILLING MACHINE IS FITTED WITH A 'ONE SHOT' LUBRICATION
SYSTEM. THE RESERVOIR ON THE SYSTEM SHOULD BE FILLED TO TEE
CORRECT LEVEL AND A CHECK TO SEE IF OIL IS BEING PUMPED TO THE
SLIDES AND BALLSCREWS BEFORE THE MACHINE IS OPERATED.

OPERATE THE MANUAL PUMP DAILY.

USE S.A.E.10 FOR THE LUBRICATING SYSTEM AND A GOOD QUALITY
MACHINE GREASE FOR THE KNEE BRACKET GEARS (READILY ACCESSTIBLE
FROM THE UNDERSIDE OF KNEE).

THE SPINDLE AND SPINDLE BEARINGS ARE LUBRICATED VIA THE OIL
RESERVOIR TOCATED AT THE FRONT OF THE MACHINE HEAD, TO THE
OPERATOR'S LEFT OF THE SPEED CHART.

LUBRICATION A i
SHELL CASTROL |

|

VITREA 68 PERFECTO NN |
VITREA 68 - PERFECTO NN %
ALVANIA N° 3 SPHEEROL AP3 ,)‘
|




CLEANING
THE MACHINE ON DELIVERY WILL HAVE THE BRIGHT SURFACES COATED
WITH A PROTECTIVE SOLUTION. THIS MUST BE REMOVED BY USING A
KEROSENE BASE SOLVENT BEFORE ANY ATTEMPT IS MADE TO MOVE THE
SLIDES OR OPERATE THE MACHINE.

FITTING CONTROL UNIT (PNC.3.)

THE CONNECTION BETWEEN THE MILLER AND THE PNC.3 CONTROL UNIT
1S MADE THROUGH TWO 24 PIN PLUG AND SOCKETS. THESE PLUGS ARE
NUMBERED NO. 1 AND NO. 2 WITH A POLARIZING PIN FITTED TO NO. 1.

PNC 3

N? | Ne2

ELECTRICAL SUPPLY CONNECTION

THE REGULAR ELECTRICAL MAINS SUPPLY TO THE MACHINE IS 3 PHASE.

220V/60HZ.

CONNECT THE MAINS SUPPLY TO THE ISOLATOR BOX LOCATED ON THE LEFT

HAND SIDE OF THE MACHINE.

Ve

YELLOW /GREEN —1]
EARTH

) 3 BROWN

\

ONLY A COMPETENT ELECTRICAL ENGINEER SHOULD COMMISSION THE MACHINE.

/CONTINUED -



JEVELLING

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

i SCREW A’
8. AIF
~___ LOCKNUT B
] MI2 X125
T = ﬁ/,//JACKING PAD

THOROUGHLY CLEAN THE TABLE SURFACE AND,USING A PRECISION

MACHINE LEVEL, ALTERNATELY IN THE LONGITUDINAL AND THE

TRANSVERSE POSITIONS, LEVEL THE MACHING USING THE JACKIHNG PADS
. THUS: =

WITH LOCKNUT 'B' SLACK, ROTATE SCREW 'A' UNTIL THE TABLE IS

LEVEL.

TIGHTEN LOCKWUT 'B*.



LIFTING

THE MACHINE CAN BE LIFTED FROM THE HORIZOWTAL HEAD RAM

AT THE POINT BETWEEN THE MILLING HEAD AND TOP CASTING.
CHECK TO ENSURE THAT THE LIFTING SLINGS ARE OF THE CORRECT
CAPACITY TO LIFT THE WEIGHT OF THE MACHINE AND THAT THE
SLINGS ARE IN GOOD CONDITIONW.

iy

550 KG
—
———— l
=
FOUNDATION

THE MACHINE SHOULD BE SET OF A FIRM CONCRETE BASE AND FIXED USING
THE FOUR BOLTING DOWN HOLES (12 DIA.) LOCATED AT EACH CORWER OF
THE BASE CASTTING.

SEE_DRAVING 1O. SK.727/1.

/CONTINUED -
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DRAWING No. ]

DESCRIPTION

PROGRAMME No. 1

MATERIAL - TQOL!NG & SETTING DATA

PROGRAMME BY

DATE
Xy CIRCULAR MOVEMENT 5
No) G M X Y FEED XC ve 4 FEED REMARKS
55 X100 Y 100 DATUM POSITION
01 X-50 YO F 1500 Z 0 F 1500 | SAFE POSITION
02 06 TOOL 1
03 03 | SPINDLE ON
04
05 X 10 Y -10
06 Z -5 F 75
07 X 60 F 75 1
08 Y -18 )
09 X 10 Y -10 3
10 z 3 F 1000
1 05 A ' SPINDLE OFF
12 X =50 Y O F 1500 SAFE POSITION

13 02 END.




60
lo
50 RAD
Ol
— = o
. ]
o)
17g)
100
L J o
e — \ PLANE
TOOL N© |

IO DIA SLOT DRILL




DRAWING No. 5

DESCRIPTION

PROGRAMME No. 5

MATERIAL TOOLING & SETTING DATA

PROGRAMME BY

DATE

Xy |CIRCULAR MOVEMENT

REMARKS
FEED XC Ye z FEED M

01 X =50 Y O F 1500 Z0 F 1500 | SAFE POSITION

02 06 TOOL 1

03 03 SPINDLE ON
04 Z 3 '

05 42 CUTTER CONMP.

06 X0 YO

07 Z-5 F 100 SINK 5 DEEP

08 X5 F 100

09 02 X 25 Y 10 25 -15

10 02 X 45 25 =15

4
o

11 X 50
12

40

13 03 X 45
14 02 X 25

55 25 40
45 ' 25 70

15 02 X5 25 70

16 03 X0 40 25 40

IR
A, ]
i

17

18 Z 3 F 1500

19 05 SPINDLE OFF

20 40 | CANCEL couP.

21 X ~50 YO F 1500

22 02 ‘ END,




FIG 2

40

—_—

40
55

40

50

& DATUM POSITION G55 XI20 Y50

TOOL N°| 6 DIA SLOT DRILL
ZO DIMENSION = TOP OF WORKSURFACE




DRAWING No.

DESCRIPTION

PROGRAMME No.

MATERIAL

PROGRAMME BY

TOOLING & SETTING DATA

DATE
«y  |CIRCULAR MOVEMENT
N G M \% FEED e - ve REMARKS
01 03 SPINDLE ON
02 Y 0 F 1500
03 | 41 CUTTER COMP.
04 Y 0
05 SINK IN 3 DEEP-
06 Y 15 F 100
07
08 | 02 Y '28.544] 50 ~11.456
09 02 Y 15 50 -11.456
10
11 YO
12
13 | 40 CANCEL COMP.
14 54 AMM OFFSET 108MK
15 | 10 MIRROR X
16 | 12 MIRROR Y
17 | 81 FROM 2 TO 14| REPEAT
18
19 05 SPINDLE OFF
20 | 13 CANCEL NMIRROR Y
21 | 10 CANCEL MIRROR X
oo Y 0 SAFE POSITION
23 02 END.







Easimill 3 is a 3 axis CNC Turret Mill designed as an efficient production machine
tool for small and medium sized components, and also for training or re-training
operators.

The machine combines precision with the very latest micro-processor
technology allowing compatibility with the full range of Denford CAD/CAM, DNC

and FMS Systems.
GENERAL SPECIFICATIONS
CNC CONTROL SYSTEM MECHANICAL
1. 490 x 290 x 335 mm Self Contained Console. Working Table Surface .......... 180 x 705 mm (7" x 28")
2. Green on Black 9” V.D.U. with Anti-glare screen Longitudinal Travel ...................... 375 mm (14%"
and outlet to external T.V. Monitor. CrossTravel ........oooiiiiiiiiiiiiian. 175 mm (7")
3. Alphanumeric keyboard allowing full Manual Data QUIlI Travel i.ivucemmovesrsorissasmiiosonas 70 mm (2%")
Input.” SpindletoTable .....................out 280 mm (11%4")
4. Mini Magnetic Cassette Unit for Multi Program SpindletoColumn ....................ol. 230 mm (9")
Storage. ) SpINAIe TAPET &« : 5 s msmammmerssasssssessesassmsensasom R8
5. M.D.l. Single Step and Auto Selector for programs. Z AxisBallscrew ................. 16 mm dia. 5 mm Pitch
6. RS.232C Interface with 7 Din Pin connection to X AxisBallscrew ................. 25 mm dia. 5 mm Pitch
computers and paper tape punch units. Y Axis Ballscrew ................. 25 mm dia. 5 mm Pitch
7. Parallel Printer Interface for obtaining hard copy Max. Machine Length .................... 1000 mm (39")
of programs. Max. MachineWidth ...................... 1320 mm (52")
8. 1.8.0. Format - allowing ‘G’ and ‘M’ Code Height ; ;s ssmmmses 05555 snmampmenms =« 0o a0 5 1910 mm (75")
Programming from DIN 66025 extract. WEeight ....semmmmmeisissscssnnnemmms 550 Kilos (1210 Ibs)
9. Full ‘G’ and ‘M’ Code Listings on V.D.U. when Mechanical Resolution ............... 0.01 mm (0.0004")
required to assist programming.
10. Single Mode Selection Keys. ELECTRICAL
11. Q):rllss\{(e)g on All Axes with variable feedrate and 0.01 Standard 10 Speed Machine
12. Feedrate over-ride from 1 mm/min. to 750 mm/min. 28 E;—gphase a80/440y
: . -3phase220V
13. Programmable Spindle Speed (optional extra). . )
Programmable Feedrate 0-1500 mm/min. Vari Speed Machine
14. Linear Interpolation on 3 axes with vectorially ~ 50Hz/60Hz-1phase 220V
correcting feedrates. Spindle Motor
15. Circular Interpolation on X-Y Plane. Standard 10 Speed Machine........ 4pole1.2kw 1%2 H.P.
16. Absolute/Incremental, Inch/mm  programming VariSpeed .........A.C.15kw1420rpm 2 H.P.6.7 amps
throughout program build-up. incorporating AC Frequency Changer
17. Manual and Programmable Program Stops. Axes Motors
18. Repeat facility allowing build-up of canned cycles-
sut?routines, Do-Loops for drilling and pocket Stepper Motors .. ... 200 Steps/Rev, 3.5 Amps, 1.1 Ohms.
milling cycles.
(Repeats available - 107). STANDARD EQUIPMENT
19. Floating Datum Facility. Flood Coolant System, Splash Guard, Table Guards and
20. 500 Block Memory (1000 blocks available). Swarf Tray, Tool Kit, Halogen Lo Vo Light, Operation
21. Tool length Offsets for up to 16 tools. and Instruction Manual, One Shot Lubrication System.
22. Tool diameter compensation. 2 Days’ Operator Training.
23. Programmable Coolant.
24. Programmable Dwell from 0.1 to 9999.9 seconds. EXTRA EQUIPMENT
25. 4 Auxiliary Outputs. Spray Mist Coolant, Automatic Lubrication System,
20, & RrogeamimELle Inpuis; , Quick Change Tooling, Printer, CAD/CAM and Off Line
27. Mirror Imaging on XY planes simultaneously. Computer Programming, Desk Top Programmer, Robot
28. Program Scaling and Component Scaling from with F.M.S. Programmable Vari Speed (0-3000 rpm),
0.01%-650%. , o Easidraw Table Plotter.
29. Program Offset allowing dry run facility.
30. Optional 4th axis control.
31. System resolution 0.01 mm (0.0004").

DENFORD MACHINE TOOLS LIMITED, BIRDS ROYD, BRIGHOUSE, WEST YORKSHIRE Phone: 0484 712264 Telex: 517478
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