The ORAC you have
hnology. These ady




T oil the X-slide scrwv, rmmve the qramit in the cross slide cover and apply

T cil the § axis screw, pull

oil.
Alss lubeicate throush the foint on the

endn, and apply ail.

p of the apron.

0 0O THIS (OULD RESULT IN SETZURE.

OIL SOTH BALLSCREWS WEEKLY . LURE

Add gresse smringly m the Head tearings through Gee Hipples at

Hesad

|

SPHEEROL .'.L'sJ

tack toth mpiral sring covers at the agren



GRAC works exclusiv

g and e

emminicatior




©n the same line an coch keyword must b= the associ mumerieal

mumberical s wRt bo eparated from the keyword by at lesst eoe




ORAC RS333 TNTERFACE

GRAC iE Ervectsd in the 'MO0BN' confiquration — pin mmbers refer o

25 way D-type connector. Only mix pins on the connector are used.

DESIGATICH




rADITECE

Routine inmpoction and maintenance of the mac ahould

b orried it to the
following =




secTian &

CHUCH. MOUMTING

CGRAC 18 st i prior m Gespatch with' the chuck already in prsition.

¢ SPindle rose and the beck mountimg

.







OPERATICH OF SPINDLE OONTROLS
SERNIOH OF EPINDLE OOWTROLS

Having emeried ot the necemsary procedurs

for the installation of the machine it

8 row ready for operation.

If the
Position, the axis amd spindle ontrol
n and
ontrols.  The
copging o seed by pressing
ontrols, - *t a

low speed o ensurs lubrication
of all




SECTION §

THE QUICK CHANGE Too!
————" O TooLroeT

ORAC will accept a maximm of 9 FRirs of tool offpets in its merory with a 0 {zero)
ool o 1ing all previous offsets; thersfore the meaxlman nmber of sals

S0 1N the quick change malpast in any one Programme s 9 with ool g

o the
holder emsuring

lanp the hold

loosen the loc)




HACHINE: AXIS pomaaT
EIE AXIS. PoRMaT
FIG.5 illustrates the plan v

iew of QRAC. ‘e
bed and b ¥

214 along the cress sl

axls runs along the length c
to the ted. ‘The plus

20"

direction of the tool,

toWards the ehuck







ME VISUAL DISPLAY LRILT {V.D.U.)

The Visual Display Unit (referted t as the screen)
e1ng & visial display of all information entered, ard

assists the operator in
programning by qulding you
through the progras.

the block whizh is actially being executed o

e n will also display

e
y

the machina.







CONTROL SYSTEMS

Machines. The initial need was o speed e
ProJuction rurs of the same components econamical
FEPSTERIVE Work. This type of machine has been uj

cam aute's to sequence control machines aming

onal sequence and desired dimes

al mashi

setting

long proc

spen

Since the | industrial revolution engineers have striven to produce atomatic

fperations and b produce long
1y al=o taking the drudgery out af
Lth us for a loog tine from simple
4 plugboard o dial setting o

nsions .

NC (rumsrical

the present

Hene

¢ the seque

noe

restricted their use o

E in satting,

shich could
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FUNCTION SECTION
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FUNCTION
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MANUAL SECTION

SYNTELECT cne




FUNCTION

o WAL AX15 C
IO A PICGIM S BER




FUNCTION

WIS DPERATED CURING EXECUTICN OF A FROG
) ERKTIO AT THUT TIME FRCM 175

SOME LOWER

FEION OF & PROGRA
THAT TUE FRCM ITS 5
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Fig. 1.




FUNCTION

SPLUBLE SI0F 1 MID PROGRA STOP THE
THE AXIS WILL COMTINUE TO BN,

= BT







G OF THE DATA CASSETTE 15 DNTTRELY AITORATIC CURING BOTH THE °LOAD" WO

OPERATT
MEAVE® MODDS OF OPERATION.

M ONL{ COERATON REQUIREMINT 15 0 BUSURE THNF WHS FROMPTED VIA HE V.0.0. 70
CSETTE LOADED™ ~ THAT A NPE CASSETTE 1S ACTUALLY LOACED DITO THE PROIINE.
M UPWARDE N BE BUTTOH AT . RIGHT OF SSETTE HOLIER
TH THE EXPOSED TAPFE UNEKRARCE.  WHER

™E O0R.

2 FINCTT

FROGRAPIES

WD CEFS







CLEARTMG THE MEMORY

Once ORAC has besn switched on

at the maima the memory will te clear.

Thare are 3 vays to menoey if there is a program already loaded:
L, Astir n depres 5 0 emter a new program

PUNG o b e

into e







SECTION 17

THE MATH MEND

Onoe the mains have been switched on the screen displays:




SECTION 18

BNTERING A NEW PROGRAM
o Enter a new program into ORACS memory desress key 5 on the Dsta input section of
the keyboard, followed by E. This

5 will bring you to Page Ol on the screen.

ure ahould now be as
EUNCTION

HAMM




e first 2 peges of any program must contain either INCH or MILLINETHE units ard
INCREMETAL or ARSOLUTE format. The Ind Pago of any program should ALMAY be e
FROGRAM DINTLM.

Sibsequent pages of Prooran can then be chosen in any sequence to Sult the el

fovements reiired to [reduce the finished workpiece.

Once a age ¢ c advance @ ing pEge by pressirg

1ting in & downward directic

direct i




DUMPLES OF PAGES USING EACH FUNCTION

PRGE DL 1pHUN

Fl - QUIT
—_




With the aivent of the silicon chip, computers no longer reed to be huge sxpersive

knatallstions. ‘Mis has beooght them ines t 14 of machine control wiers space

and ease of cperation are at

A mini-computer using the

inatigated a new gener;

n the new CRAC ONC

a premim.

icon chi; magnetic  tap
ion e

BENCH TRAININK




PAGE 04  POINT-TO-POINT.GOD,GOI
T - Selected by mressimg the [pp.p, | key

in the requi X ard 2 values
usirg the Data I t Section of the

yboard.




Vs

PAGE 05  CIRCULAR-INT, .G02,G03
Selected by pressing the . ke,

The X and 2 values being requested,

are for the END co-ondinates of the

arc. The to

oned at the

ol has already been

start of the arc in

values

"
©

Xa




The straight line distance bmtwesn mint A and B is 12,

Therefore the smallest radius wh c rogrammd (s 6.00 sm. A CIRCULAR

INTERPOLATION page, as follows, E form,

give the tool movement &
action of rotation has to
for

Arrowed




ABSOLUTE PROGRAMMTNG

With the toal already

position A




7y pressing the | THRD




is coviolsly dependant on the material. A wvalue of 0.03 mm, for

This value
exarple, would te gppropriste U cutting mild seeel,

1f the CUT SIZE is rot divisible exactly into the total depth of cut ORAC will do

the necensary calculations to rourd Up the last o
E.G.
mal cut 0.03.

sched ORAC in progeammed to




It is bad practice o effect a spindle speed override whilst in the scrawcut ting
increase ocould Tesilt in a feturn W the "MAIAL

the manual siction of the heybosed will

cycle tecause toa high an
The red stop button under

taking a [ss along the material, however; it will swp

GPERATION® page.
nave ro effoct whilst
exacovion on the retumn pess. To testart the execution press the sjuare green

o under the 7 =ction ontrol mEnel and the ool will drop

point

large, you m turn to the

]
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6. ADILLIARY THNATS

PAGE 10 ALY

&4 by pressing the ﬂ kay




TEONICM, SPRCIFICKTION
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. SmROrTDES

& SWSSEE mat b B ko, el atier e
called (et

nERey el




o the milmouEine B3 TOre Hhaf one. st
The ldentity mmber foF

Jaencity maber 15 give
ACALLP ey
Thpes ot FoCe

lind wp Lmirg e sabcoating
Qigits would TEql

paxiings
'

2 digits.
AOSTLHE

af vt o ebould B







PROGAAMME DA’

| REMENTAL
Aaorus |




'rations o b= done

rator need only progeas

desic

NCREMENTAL

"




In this DO-LO0P the tool moves tovards the centce line 1 pm. A cut In then Siene
35,5 mm, Giving & turmed length of 15 mm. The wol wmn teerect
lines, and cetucrs to its @ stact position. The oo

towards the ek
0.5 7 to avoid leaving wrall
then roturme o its X start pos
™ atio the tar the e 10 = diamater
Plmase mot2 e time ing o pregras
o mint camands
a CO-LOOP us




PAGE 14 BID-PROCRAA. .MOY

Seluctod by




EETURIDG 0 kA ke

are 3 ditfere in which the ogerator can retu

if midway througl




SecrIon 20
Licha ERpoRs

On guitking a v

2 = by pressing F ard
af prox .

A e Boes 3t wilch these
e :

Errr mwEern

refer for m




ACHDE DINISSTONS (OVERALL ¢

LBXTH -
HEIGHT - . .
Wi
WEIGHT




TO STORE A FROGRANM ON CASSETTE

storing on a cassette, Firstly weturn o the maln

e program

tor




sy

e







UG A P

teen loaded into menory ard

Ehe part:




The wontrol F¥Stem can store op tn 9 mairs of toal offsats,
45 3 reference tool. A1) pther offsmts are relarive o this




SBECTTON 25
1. 70 SET TOOL OFFSETS
=+ T SET TOCL OFFSETS

For s=tting all the of

Progran dopr

keys 1 then E. The

Fage

dispilnyed 5 shown.

Fey in the tool mmber and pr
Enter. IF it is required to

i

DLAMETER

v . - Y o e ed of
Tteom £ - %
= OW =LAt zerr
L ER
£ x t . et b v







€ o ol 0 will o







- 0,01 a5

FIELRATE  INFINATELY VARIASLE LF IO 1200 muymin  47°ain

L3200 pwymin /min
0 RiP.M. IHFIRATELY

RAPID TRAVERS




LOADDNG OFFSETS FROM TRPE

program to be execited, o proviously toen stored o
it can be re-executed by eaking from Lipe and =

that the ool the halders




Once

all

the

[=

ol

offsats h

teon

following o

mt

it may

Depre

press the

™

necossary

wm

4 then

af Ene




the progrs ress 'F' o Quit am instructed

deprensin - o offset routir

] S mowing o ¢




SECTION 26
EXECUTING THE 26D OFF

On eonpletion of 8 program it may be necessary o repeat the same compon

mveral

have the s

18 therefor of tar extended frem the

change should be




During the on of & progra ss the toal muld break or cac

a tad Burfac ah by shatt ol wear,




SECIION 38
D RESET BUTIS

panel there are 2 'RESET' labeln. These are to

You will notice on the front
t 1ow. the front
situsted below the o t can be depressed

d Will mesule in & return o

indicat FEne ¢ reset button on the right

hand

any
depressed

manual eontrols




SECTION 29

Fallowing these guidelines will

errors.

B o the

Subroutine.

o ot o e the

qram with the

.

QuInernEs

St the operator, and meduce ostly pro

irmat I and 2

in pmge and foll

grammi

o

the




13- o high a spindle spest or oo coarse a itch In the dhewsding cycle wiil

cause autonatic mjection during execution end a retum o "WANUAL CRERATICH®

will result uted From the stact.

wclirate pupsticly

eekecution of a progeam; reforence toal o

should be programmed in the last foine

o [oint mge 2= this meries

o toall

on the X and 2 ax




SECTRN 30

PROGRAMATNG EUAMPLES
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RS 232 LUK FOR QMPUTER OR PRINTER.
QUITH CHANGE TCOLCST AD HOLTER.
SELP CENTRING 3 N4 CHUCK,

BET OF CUTSIIE JAWS,

SATETY AR,




JNEST:

)
o
il
]
|

ARGEM

ENL




DAMVING Noo
DESCRIFTION
CASSETTE 11D

MATERIAL | wis | A

FROGRAMME 8Y | aup |
DATE |

—_— e
TELCW 15 AN CXAMPLE OF
A THAEAD CUTTING PAGE

A

AOOT OIA . CUT. INCA..X

TROL No SPINGLE SPEED

ABSOLUTE

INEREMENTAL

PINOLE
5




HETRIC (NTTS
CHANGED,

P RERN SELECTED M WILL PFRCT i

ABSOLLITE FOWAT SELECTED D WILL EPeecr INTIL CHanen,
WA DATUM. SHOLLD
NTRE LIVE

It
3 TERED  FROM
PGE INTTL A PAC FUNCTION WILL
TED 5§ TIMES




ABSOLUTE FORMAT MOW SELECTED,

A l' INT TO POINT BAGE n!l... WO MOVE THE TOOL JUST SHORT
P THE (ORNER OF THE ER. JUST TURMED. POSITION (4).

PAGE HOVES THE TOOL DIRECTLY DO
IHME (DFNER AT A SLOW FEED.

i PROGRAMMED TO' GIVE A FADIUS OF

WORK  FEADY




TaN 303id 1531







ORAWING Ne. PAOGAAMME DATUM

DESCRIFTION

CASSETTE I/'D

MATERIAL

PROGRAMME 8Y |,

CATE

BELOW 13 AN IXAMFLE OF

A ek CUTT e FAE

PAGE | THREAD DI, A0CT DI CUT. INCR..X —_ LENGTH,

STARTS. TOOL Ne SPINDLESPEED

PAGE | FUNCTICH

| ABSOLUTE NCAEMERaL
x




NCAEMENTAL
[ z

3o

30

X DICH (004

STARTS = L




JEST PIECE 2 /CONTDMED

Tz T
1

THE TCOL 104 MNES 10 FOSITION (5] TO Comece FRODUCTHG
THE TRPER IN A SERIES (f (s,

THE I00L PRODUCES A TRPER FLISH WITH Tie GLAMETER,




P03 4 per

i) avissble © e s

el e rmeats

ot the rar,




[oF
o
2

PIECE

TES:




CRAWING Ne. ICGRAMME DATUM

GESCAIFTIGN TEST PIECE 3
CASSETTE D
MATERIAL | ws | AL

PROGAAMME 3% | aup

| THREAD DIA AOOT 1A . CUT. NCA.LX LENGTH.Z [INCAI.

STARTS TOOL Na SPINDLE 5PSED

SENSE | FEED
CHICTN | RATE

NCREMENTA

na0ius | ToaL

L

FUNETION
| |




i TEST PIECE 3
SHEET Mo, 2

ABSOLUTE [
PAGE | FUNCTION
|

INCREMENTAL |

SENSE | FEED
anows | S0t | eeeo [
(R I |

| 300 |

| 300 |

50




SMEETHs, 3 TEST PIXCE 3

raGE ‘l FUNCTION |! :!sai.uvlz I‘ :‘“T"“: AADIUS ﬁfd::" i ‘ TaoL ] bl
o i i
| AT
W] 1 |10
[ w0 1 | 1a00
8.0 4 40 | 1 L400
.0 e | | 1 | Za0
1060 1| 100
[ 1000 2 | 150
TR £ = 0.04 LENGTH = -15.0
TOL 2 | SeDVE seee 150
2 150
il o | 10




PoN 3D31d 1531
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DRAWING No PROGRAMME DATUM

OESCAIATION TEST PIECE 4

CASSETTE 1.0
WATZAIAL WE AL

3 AN EXAWPL
EAD CLTTING

IGTH.Z [INCR)




SECTION 31
10 LOAD FROM A COMPUTER

it is requiced to Josd ORACS memory Form some mxtornal device, for example a
reader unit, this can be done through the C serial
made via a standard

1f
conputer or sper tape
at the fear of the machine, Connection &

Data Link located
b ction ad data f =e RS212 Data Format,

way




SECTION 32

10 TRANSHIT TO A CCMPUTER

Once a program in ORACS memory, e it W external devices,
through the RS serial tats i é could Computers, printers,
paper tApe UnCh Units etc.  Hake x the device [an explained

and with




DUMELE OF PRINTIUT FRcm % orac *
= CF PROMOT FROM_* oRAC &

PROGRAM LISTING

TITIE ... cex
I.D.




SECTION 33

EXTERNAL, COMMECTIONS

THE TEMDIAL STRIP FOR M ANILLIARY . IPUTS, AN CUTRUTS IS SETUATED DEILE K HE

TEAR DF THE MACHDIE

AUXTLLIARTES :




PROGRAMMING INSTRUCTION
AND
MAINTAINANCE MANUAL

[
D WD TS LIMCYED: 8IS KND: BRUCKUSE; WY TORSHIRE: Thone (044 TI2254) Grams: Dermactos Talex:S12478

T T T P e o T A e M N
e AT D e T




SECTIN

LUBRICATION ov0ovras




seTIo

SETTING THE OFFSETS
EDITING THE OFFSETS
LOADIHG | CFFS
0 SAVE

NG THE

EAKAGE ..

FT BUTTCHS. w1 s




LBRICATICN NOTICE
—EEATIEN NOTICE

MAKE SURE YOU FOLLOW THE MACHITE TOOLS AECTRENDED INSTRUCTICNE,

USE THE RICYPMENDED GREASE

FOR ME: HEACETOCK, ARD OtL FOR THE f

ALLECTENS,

OIL THE BALISCRENS

OO HOT OPERATE FOLLOWED,




