


Computer Numerically Controlled (CNC) British built Bench Training Lathe. 

ORAC manufactured by Denford Machine Tools is a CNC Lathe designed 
specifically for technical training. ORAC incorporates the latest micro-processor 
using a visual display unit and audio cassette deck instructing step by step 
programming. An RS232C link will interface ORAC to printers, paper tape punch 

units and computors. 

GENERAL SPECIFICATIONS 
CNC CONTROL SYSTEM 
1. Self contained Console. 
2. Green on Black 5" V.D.U . with outlets to external 

T.V. and Monitor. 
3. Touch Tone Alpha Numeric Keyboard allowing full 

manual data input. 
4. Mini Magnetic Cassette Unit for program and tool 

offset storage. 
5. RS232C I nterface, for connection with computors, 

paper tape punch units and printers, etc. 
6. Axis Jog on both axes with fast, slow and 0.01 mm 

increments. 
7. Programmable Feedrate 0-1200 mm/min (48 inch/ 

min). 
8. Programmable Spindle Speed 0-2000 rpm. 
9. Feedrate and Spindle Speed Override. 

10. Linear Interpolation with vectorially correcting 
Feedrates. 

11. Circular Interpolation. 
12. Absolute/Incremental, Inch/mm programming 

th roughout prog ram. 
13. Manual Program Stop. 
14. Do-Loop facility allowing canned cycles for 

turning, facing, pecking and grooving . 
15. Sub-routine facility. 
16. Screwcutting from .35-3.5 mm Pitch 8-70 TPI. 
17. Floating Program Datum. 
18. 99 Block Memory. 
19. Tool Offsets for up to 10 tools with tool wear 

compensation. 
20. Programmable Dwell 0-99 secs. 
21. 4 Auxiliary Outputs. 
22. 4 Programmable Inputs. 
23. System Resolution 0.01 mm (0.0004 "). 

SAFETY FEATURES 
Key Operated Isolator Switch , Membrane Keyboard , 
Chuck Guard , Axes Limit Switches - (adjustable on Z 
Axis) , Electronic Shear Key built into Spindle 
Controller, Diagnostic Fault Finder. 

EXTRA EQUIPMENT 
A Full Range of Optional Equipment and Accessories 
are available including : Printers, Plotters, Computers, 
Software for Apple II , BBC Acorn , Epson HX20, 
Commodore, Pet, Paper Tape Punch Units and Porta 
Progs. 

MECHANICAL 
Swing Over Bed . . .. . . .. ... . .. .. .... .. . .. . . . 200 mm (8") 
Swing Over Cross-slide . .... . ... ... . . . .. . . 115 mm (4112") 
Distance between Centres . . .. .... ..... 0400 mm (15%") 
Spindle Speed (Stepless) .... . . . . ....... .. . . 0-2000 rpm 
Spindle Bore . . . . . .. ..... . ... . . ... .. . .... .. 20 mm (13116" ) 
Spindle Taper .... .. . . ..... ....... . ... . .. ..... .. .. . No. 3 
TailstockTaper . .. . .. ... . . . .. . ... . . ... . .... . .. ... . No. 2 
Tapers .. . ....... .. . .... ........ ........... .. 20 : 1 - 1 : 20 
Radii . . . . ..... ...... . ... ... ... . ....... . 2 mm to 3000 mm 
Bed ... .. ..... . .. ... . .. .. . . Hardened and Ground Ways 
X Axis Ballscrew ... . .. .... . .. . . . . 8 mm dia. 2.5 mm Pitch 
Z Axis Ballscrew ... ....... . . ..... 16 mm dia. 5 mm Pitch 
ToolposL - Quick Change with repeatability 0.0001 ", 40 
different locations. 
Mechanical Resolution .. . . .. .. . ...... 0.01 mm (0.0004") 
Machine Dimensions:-
Length 920 mm (36") Width 560 mm (22") 
Height 540 mm (21 ") Weight 140 Kilos (310 Ibs) 

ELECTRICAL 
50 Hz -1 phase 240 volts 
60 Hz -1 phase 220 volts 
Spindle Motor 
% H.P. A.C. 0.37 kw 380-420 V 1.3 A incorporating A.C. 
Frequency Changer. 
Axes Motors 
Stepper Motors - 200 Steps/Rev D.C. 2.9 V 3.1 A. 

STANDARD EQUIPMENT 
RS 232C Link, Quick Change Toolpost and Holder, Self 
Centring 3 Jaw Chuck, Set of Outside Jaws, Installation, 
Maintenance and I nstruction Manual, Spare Parts List, 
Map Light; Audio Cassette Deck and Headphone 
Outlet, Audio Instruction Tape, Video Instruction Film , 
Solar Calculator, Co-Axial T.V. Socket for V.D.U., Lathe 
Maintenance Tools , Mini Magnetic Cassette for 
Program Storage, Test Program with Component, 
Operator Training . 

DENFORD MACHINE TOOLS LIMITED, BIRDS ROYD, BRIGHOUSE, WEST YORKSHIRE Phone: 0484712264 Telex: 517478 



ORAC 

(PARTS ILLUSTRATIONS] 

. HEADSTOCK & SPINDLE 

BED & SADDLE DRIVE 

SADDLE & CROSS SLIDE DRIVE 

TOP & SWIVEL SLIDE 

SPINDLE DRIVE 

CABINET & SLIDING GUARD 

TAILSTOCK 

TRANSFORMER BOX 

POWER CHUCK 

ROBOT ATTACHMENT 

INTERLOCKING GUARD 

COLLET ATTACHMENT 

QUICK CHANGE TOOLPOST 

INDEXING TOOLPOST 

AC 100/100 

AC100/200 

AC 100/300 

AC 00/400 

AC 100/500 

AC 100/600 

AC 100/700 

AC 101 

ACI03 

AC 104 

ACIOs 

ACI07 

TP 100 

TP 110 
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'ORAC' 

PART No. 

AC.100/60lA 
602A 
603 
604 
605 
606A 
607 
60SA 
609 
610 
6l1A 
612A 
61S 

CH.219 
292 
304A 
505A 
551 

DESCRIPTION 

SLIDING GEAR 
SPEAKER 
SPEAKER GRILL 
KNOB 
EARPHONE (EXTRA) 

CABINET AND SLIDING GUARD 

DESCRIPTION 

CABINET 
CABINET BASE 
END DRIVE HOUSING 
END DRIVE COVER 
VENTILATION PANEL 

REAR DOOR 
SLIDING GUARD 
TOP SLIDING RAIL 
:BOTTOM RAIL 
GUARD CLAMP PLATE 
GUARD RETAINING CHANNEL 
DIVIDING PANEL 

DEIWORD LABEL 
I ORAC I NAMEPLATE 
EARPHONE PLATE 
T.V. SOCKET PLATE 
MAINS SUPPLY PLATE 

MANUFACTURER & REF 

APEX ENTERPRISE 
RADIO SPARES 24S/599 
UNICAR 1-05.071 
ELE SA VTR 40B :MB 
EAGLE SE 50 ON 

AC.l00j600 

COMPUTER No. 

55501430 
24S/599 
55501432 
55501214 
55501442 

6. 

QTY 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

QTY 

1 
2 
2 
1 
1 



o. 

'ORAC' CABINET AND SLIDING GUARD AC.100/600 Q;rY 

AC.100/601A CABINET 1 
602A CABl NET BASE 1 
603 END DRIVE HOUSING 1 
604 END DRIVE COVER 1 
605 VENTILATION PANEL 1 
606A 
607 REAR DOOR 1 

- 608A SLIDING GUARD 1 
609 TOP SLIDING RAIL 1 
610 ' BCYrTOM RAIL 1 
611A GUARD CLAMP PLATE 1 
612A GUARD RETAINING CHANI~L 1 
613 * SWITCH BRACKET 1 
614- ¥ GUARD STUD 1 
615 * BUNDY TUBE ADAPTOR 2 
616 * SWITCH GUARD 1 
617 • REED SWITCH SPACER 2 
618 DIVING PANEL 1 
619 * BUNDY TUBE 1 

t; 
CH.219 DENFORD LABEL 1 

292 t ORAC' NAMEPLATE 1 
304A EARPHONE PLATE 1 
305A T.V. SOCKET PLATE 1 
351 MAINS SUPPLY PLATE 1 

DES CRIPl' ION l'1ANUF ACTURER REF. NO. OFF 

( 
GUARD HANDLE ROSS COURTNEY 450024 1 . 

•• SLIDERS VI & S KERN GLIDE-A-LONG(NYLON) 2 . 
TRACK vi & S KERN (SEE AC. 100/609) 1 ' 
SPEAKER RADIO SPARES 248/599 2' 
SPEA.KER GRILL A1 KITS P4 2' 
EARPHONES (EXTRA) EAGlE SE 500N 1 Pair. 
SKT CAP HEADS 1'16 x 10 11 . 
SKT C/SUNK 1'14 x 10 8· 

II " 2BA x t 5· 
" II 4BA x 5/16 ,. 
II " 6BA x t 4· 

SKT BUTl'ON HEAD 2BA x 6 ' 
CHEESE HEAD 2BA x i 10. 
HEX NUTS M4 4. 
\-IASHER 1'14 8· 

'* REED SWITCH RS 338-743 2 

* ACTUATOR MAGNET RS 338-759 2 

. '* EXTRA E QUIP ME Nr • 



DID~ORD Y~CHINE TOOLS LIMITED 

PARTS LIST 'ORAC' TRANSFORMER 

AC.101/1 TRANSFORMER BOX 
2 TRANSFOID1ER BOX LID 

AC.1 00/211 .A. WASHER 

CH.329C PANEL PLATE 

DESCRIPTION MANUFACTURER REF. NO. 

TRANSFORMER I.L.P. XA 0375 1 

i - SvlITCH R.S •. 338 - 529 1 

FUSE HOLDER R.S. 412 - 863 1 

. FUSE HOLDER R.S. 412 - 021 1 

STRAIN BUSH R.S. 542 - 894 2 

CABLE TIE BASE R.S. 543 - 901 1 

PLUG R.S. 488 - 208 

TERMINAL BLOCK KLIPPON 2435-2 4 

SCREI.{ED ROD M8 ;.., 120 LONG 

HEX NUT STD. 1-18 2 

SOCKET R. S. 489-245 1 

V.D.R. F.E.C. V275LA40A 1 

S· 



-

'OR~C 1 POWER CHUCK 

PART 110. 

AC103/ 1 
2 
:3 

Cli 378 

DESCRIPTION 

CHUCK 
VAL\i'E 
FID1'ER 
GAUGE 
SELF GRIP ADAPTOR 
" " " II II BEND 
" " T BEND 
II II II " " II REDUCER 

SWITCH VALVE 
lITLON TUBE 
LEGEND PLATE 
BRACKET 
AIR LOCK 
SOLENOID VALVE 
ElBOW 
TUBING SLEEVES 

" 11 nurs 

DESCRIPTION 

MAIN SPINDIE 
CHUCK BACKPLATE 
SPIIIDLE PIPE BRACKFT 

HEADSTOCK NAMEPLATE 

lIANUFACTUR:3":R & REF 

RICHP.RD.R. LEADER 
SCHRADER B43004PP054 

rr " B06 -10 1-A2KD 
If " 18-013-909 

ENOTS 97053102 
" 97053104 
rr 97100502 
" 9711(!):102 
II $7110':104 
It 9715i727 
" 03224000 

4mm 6: 6 mm DIA 
R .. R .. LEADER S/P15435/6 

If .. 18-001-053 
II " 
" " DM I 240 lA 

ENOTS 36055510 

" II 36050104 
tI 11 Q6;05QOO4 

SEE ALSO IRGS 

AC 103 
AC 103A 
AC 103B 

TUBE" FITTING LAYOUT 
CIRCUIT DIAGRAM 
EXTRA ~~CHINING OPERATIONS 

AC 103 

COI,liPUTER 110. 

55500050 
55500050A 

" II 

" rr 

" II 

" • . 
tI " If If 

It " " Ii 

" II 

" tI 

" " fI " 55500050B 
55500050C 

ctry 

1 
1 
1 

1 

QTY 

1 
1 
1 
1 
3 
6 
4 
1 
1 
1 
2 

2 
1 
1 
1 
1 
2 
2 



c. 

, PART No 

AC 104/ 1 
2 
3 
4 

DESCRIPTION 

ROBOT ARM 

I~CI ROBOT ATTACHMENT 

DESCRIPTION 

BAR RACK BASE 
BAR RACKS 
GU.ARD PUSH 
ROBOT JAWS 

!Iff.ANUFACTlJRER & REF 

MITSUBISHI RM-501 
MOVE MA STER 

AC 104 

COMPUTER No 

55501814 

QTY 

1 
:3 
1 
2 

~ 

1 
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'ORAC' INTERLOCKING GUARD AC 105 

PART No. DESCRIPTION QTY 

AC 105/1 KNOCK OFF SUPPORT BRACKET 1 
2 KI10CK OFF 2 
3 ROD SUPPORT BLOCK 2 
4 ROD ~ 
5 . BEARING HOUSING 2 
6 STOP .. ¥ 
7 TUBE ADAPTOR 

AC 100/608B SLIDING GUARD 1 
611A GUARD CLAMP PLATE 1 

e 615 BUNDY TUBE ADAPTOR 1 

DESCRIPTION !JANUFACTtj"RER &, REF COV1PUTER No. QTY 

:/~CRO SVlITCH BURGESS KB5E~ 55500380 . 1 
TRACK WIDNEY 2012-FN X 35!" 55501431 1 
l~l~OB ELESA VTR 40B M8 55501214 1 
T"LiBE BUNDY 5/16" OD.X 131" 1 
OILITE BUSH MANGANESE BROnZE 

~ "xi" Xl tI 55500194B 2 



PART No. 

AC 105/1 
2 
3 
4 
5 
6 

AC 100/60813 
611A 
615 

DESCRTPTION 

1.'1 CR 0 SWITCH 
TRACK 
KrOB 
TUBE 
OILITE BUSH 

'ORAC' INTERLOCKING GUARD 

DESCRIPTION 

KNOCK OFF SUPPORT BRACKET 
KPOCK OFF 
ROD SUPPORT BLOCK 
ROD 

. BEARING HOUSING 
STOP 

SLIDING GUARD 
GUARD CLAMP PLATE 
BUNDY TUBE ADAPTOR 

MANUFACTURER &. REF 

BURGESS KB5EQR 
WIDNEY 2012-FN X 35t" 
ELESA VTR 4013 M8 
BUNDY 5/16" OD.X 13~tI 
MANGANESE BROnZE 

t"xi" Xl" 

AC 105 

COMPUTER No. 

55500380 . 
55501431 
55501214 

55500194B 

QTY 

1 
2 
2 
1 
2 
1 

1 
1 
2 

QTY 

1 
1 
1 
1 

2 



PART NQ. 

AC 107/1 
2 
:3 

ML 107/3 

DESCRIPTION 

HANDWHEEL 
COLLET 

II 

" II 

II 

It 

" It 

" 
II 

If 

tf 

It 

11 

ORAC COLLET ATTACHMENT 

DESCRIPTION 

DRAWBAR 
DRAWBAR EXTENSION 
HANDWHEEL 

COLLET ADAPTOR 

rMNUFACTURER & REF 

RENCOL 325 (AC 107/3) 
327 0.125" 
" 0.1875" 
TI 0.250" 
II 0.3125" 

" 0.375" 
fI 0.4375" 
" 0.500" 
" 3mm 
" 5mm 

" 6rnm 
II 8mm 
fI 10mm 
II 11mm 

" 12mm 

ArC. 107 

COMPUTER No. 

55501204 
55500039 
55500040 
55500041 
55500042 
55500043 
55500044 
55500045 
55500039A 
55500040A 
55500041A 
55500042A 
55500043A 
55500044A 
55500045A 

O,TY 

1 
1 
1 

1 

QTY 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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'~·X'·.\ DENFORD liACHINETOOLS IIrD. 8. 

~ ORAe'. INDEXING TOOLPOST PARTS LIST 

' .. PART ·No. DESCRIPTION QTY 

TP.IIO/l TOOLPOST BODY 1 
2 TURRET 1 
3 :MAIN ~ 1 
4 WORM SRAFr 1 
5 WORM GEAR 1 
6 VlORM SHAFT END CAP 1 .,., RATCHFJr STOP . 1 
8 RETAINIID PIN 1 
9 FROl~ PLATE 1 
10 REAR PLATE 1 
11 TRANSDUCER' DISC 1 
12A 1.iOTOR JACKET 1 
13 
14A TEE BOll[' 4 
15 ELECTRICAL COVER 1 
16 ADAPTOR PLATE 1 
17A,B&C COLLETS 6,8&12 DIA 1set e 18 CHUCK ADAPrOR 1 
19 GREASE RRrAINIID PLATE 1 

- ) 20 SElISOR" BOARD BRACKET 1 
21 
22 CHIP GUARD EXTENTION (STARTURN 8 ONLY) 1 
23 HAllUAL SYIITCH BRACKFir r 24 EXTENSION No.2 SOFT CENTRE 

CH.321 . 'D' SYMBOL 1 
CH.364 UFrIHG YiARlfIHG PLATE 1 

AC.100/508B CHIP GUA.l{D (EXTE1IDED) 1 
6llA G UARD CLAI\~ PLATE 1 
612A GUARD RETAIllIN'} CHAllUEL 1 

DESCRIPrION MANUFACTURER &: REF COlliPUTER. :No. CfY 

MOTOR TRIDEnT : 
r 2332.912 11.151 000 55500302 o· 1 
V GEARBOX TRIDENT : 

2938.804 0060.0 000 55500302A 1 
J BEARIlU FAG: 7205 B 55500102B 1 

BEARIID FAG : 6200 2RS 55500110 1 
OILITE BUSH 16/22/25 '. 55500195F 1 
LOCKNUI' FAG: KM5 0 55500184A 0 1 
TABWASHER FAG: llIB5 55500184B 1 
·OPTO SYIITCH RS 307 913 307 913 3 
GREASE NIPPIE LU1lATIC : HDFV4 1 
DISC SPRING ANDERTON : AL 4017 55500196D 1 
DRILL CHUCK JACOBS : no Aooh24M 1 



1 • 

a. 

b. 

c. 

Q. 

e. 

f. 

g. 

h. 

i. 

DENFORD Ml\CHnm TOOLS LTD. 

'ORA.C' INSPECTION SHEET 

SERIAL NO. DATE CUSTOHER INSP. BY: 

LUBRICl'l.TION 

LUBRIC-4.TE. SADDLE SLIDES & BED . .............. . --
LUBRICATE CROSS SLIDE SLIDES ••••••••••••••••• 

LUBRICATE CROSS SLIDE B&\RINGS •••••••••••••••• 

GREl\SE LEli.DSCRS\-\T •••••••••••••• 'I! ............ 4 ••• 

GREASE 'CROSS SLIDE SCREI'l (P.EHOVE COVER) ••••••• 

LUBRIC.r ... TE TOPSLIDE ASSEHBLY ••••••••••••••••••• 

GREtl.SE HEADSTOCK BE.ARINGS (SPARINGLY) ••••••••• 

LUBRICATE TAILS~OCK R~RREL •••••••••••••••••••• 
~-'.--•....... ". " ' 

LIGHTLY OIL TELESCOPIC COVERS ON LE..l\.DSCRE;q •••• 

RUNNING 

i. 

ii. 

. iii. 

; ''-.... v • 

v. 

vi. 

vii 

RUN IN 4 HRS. - TEST TAPE 

RUN IN 2 ERS TEST TAPE 11 77 

RlJE IN ;:' HRS TEST TAPE :?S'1 

0009 ••••••• 

............ 

FIT CHUCK/TEST FeR TRUE ••••••••••••••••• 

CHECK ALL FREEDR[~TES AND INCHING BLTTTOKS 

?RuGR~J'~ ~}I TEST PROGRPd-:! •••••••••••••••••• 

CHECK TEST PROGPJl.M AND Ci'.SSETTE LOAD ••••• 

PART 1 

I Check ." 

I 

-

-~j 
I T 
~---1 
t==j 

vi i i • CHECK )\.UDIO EQUIPNENT (SPEAKERS A!-I'D E.4.RPHOHES +----1 

ix. CUT TEST PIECE TO TEST PROGRA.E FROM 
CASSETTE (1936) 

xi. CHECK SPINDLE SPEED OVER-RIDE ••••••••••• 

/continued -

I 



DENFORD l1ll.CHIUE TOOLS LTD. 

ORAC mSPECTION SHEET PART 2(1) 

CHECK LIST 

1. CHECK 1fIITH .001 5 FEELER GAUGE ••••••••••••••••••••••••• 

a) SI~DDLE & BED ........................................ .. 

b) SADDLE & CROSS SLIDE ••••••••••••••••••••••••••••••• 

c~ TOPSLIDE ASSEHBLY ••••••••••••••••••••••••••••••••• : 

d) TAILSTOCK SHOE & BED ••••••••••••••••••••••••••••••• 

2. CHECK TORQUE ON HIGH SPEED, COGGllm ON -LOv7 •••••••••••• 

CHECK SPINDLE SPEEDS .................................. 
4. CHECK START, STOP AND EMERGENCY STOP BUTTONS ••••••••• 

5 • CHEC~ Iv~~P L.IQ..:tlT _ ~ •• If: !'"_ • e_ ••• ~ __ ..!---.!' __ •••••••••••••••••••••••••• 

6. FIT TOOLPOST AND CHECK CElJTRE HEIGHT ••••••••••••••••• 

7. CHECK TOPSLIDE FOR a~CKL~SH ••••••••••••••••••••••••••• 

8. CHECK SLIDES ENSURE CORRECT GRADUATIONS ON DIALS ••••• 

9. CHECK ALL HANDLES AND KNOBS ARE SECURE •••••••••••••••• 

10. CHECK TAILSTOCK FOR FREE EOVEl1ENT ON BED, CIPJ1P AND 
P.LIGIDH;lErJT ••••••••.••••• 

12. CHECK TAILSTOCK EJECTOR ••••••••••••••••••••••••••••••• 

13. CHECK TAILSTOCK ac"RRE1 FREE HOVEMENT AND GRADUATIONS 

14. ZERO TAILSTOCK HARKING IN HORIZONTAL POSITION ••••••••• 

15. CHECK ALL NA1·fEPLATES ARE FITTED : - CH. 301 -CH. 302 (2) 
CH.219 CH.303 ~B.304 CH.305 

CH.292 tOR~Ct BACK SPLASH GUARD •••••••••••••••••••• 

CH.287A HEADSTOCK ••••••••••••••••••••••••••••••••••• 

CH.296 APRON ?L1\TE REAR WARNING LABEL •••••••••••• 

16. CHECK DRIVE PL.t..TB SRc..LED TO Bi".CK SPU.SH Gu!~RD AND P1>.SE 

17. CHECK HEfl.DSTCCK BE..':'RINGS FOR OVERHE.".TIN"G AFTER RUl~aNG 
III ....................................................... . 

18. CHECK ALL ITEHS OF EXTRJ, EC;UIPEE1~T AND ACCESSCiRIES FIT 
"U~D WORK CORRECTLy ••••••••••••••••••••.•••••••••• 

19. FIT HOLE PLUGS TO ALL CAPHEP.D SCREWS ON SHOlt! •••••••••• 

20. CHECK GUARDS FORSQUARENESS AND FIT •••••••••••••••••••• 

21. CHECK SLIDING GU . .!I.RD FOR £P.SE OF HOVENENT - LIGHTLY OIL 
SLIDES ••••••••••••••.••••••••••••••••••••••••••• 

22. CHECK PAINT'vWRK FOR CHIPS OR }lARKS •••••••••••••••••••• 

23. CHECK KEYS LOCK AlJD WITHDR.;W . ...................... . 
24. CHECK FRONT FACIA FOR FIT lum SQUARE •••••••••••••••••• 

25. CHECK BLACK STRIP FITTED •••••••••••••••••••••••••••••• 

26. CHECK ALL FAST&~ING SCRID~S ARE LOCKED UP •••••••••••••• 

27. CHECK GREEN END GUARD STRIPS FITTED & SQUARE •••••••••• 

28. CHECK BED STAMPED HITH FITTERS NO .................... . 

Check 

----'--

f------' 

J 
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ORAC 

( PARTS· ILLUSTRATIONS) 

HEADSTOCK & SPINDLE 
BED & SADDLE DRIVE 
SADDLE & CROSS SLIDE DRIVE 
TOP & SWIVEL SLIDE 
SPINDLE DRIVE 
CABINET & SLIDING GUARD 
TAILSTOCK 

ACIOO/IOO 
ACIOO/200 
ACIOO/300 
ACIOO/400 
ACIOO/SOO 
ACIOO/600 
.AClOO/700 



( WIRING DIAGRAMS ) ( MK III ) 

CIRCUIT DIAGRAM, SENSOR PC.1607 
PRINTED CIRCUIT,'· ., 
COMPONENT LAYOUT, .. ,. 
PC.l601. COMPUTOR RS.U. LAYOUT 

.. ... CIRCUIT 

-12V CONVERTER TO ASTEC POWER PACK 
,F.H.P. PARAJUST ARRANGEMENT 

"JACK SOCKET CONNECTION 
/ AUDIO CASSETTE SUPPLY 
MODULATOR BOARD PC.I626 LAYOlJf. 
PC. 1693, KEYBOARD & BEEPER LAYOUT 
T.IO-A TIMER MODULE LAYOUT 
MKII T.lO-A TIMER BOARD CIRCUIT 
T.lO-A MODULE CASSETTE RIBBON 

• . .... :.J • . 

T.IO-B TIMER MODULE LAYOUT 
MKII T.IO-B TIMER BOARD CIRCUIT 
VI M I CARD LAYOUT 
MP06. CARD LAYOUT 
PC.l690 MK II COMPUTOR INTERFACE 
CIRCUIT DIAGRAM FOR THE ABOVE 
PC.1690 MODIFIED BOARD 
PC.1623 SPINDLE SPEED OVERRIDE LAYOUT 

.. .. .. .. CIRCUIT 
POWER SUPPLIES 

CIRCUIT DIAGRAM 
.- WIRING DIAGRAM 

. . 

COMPUTER BACK WI RING DIAGRAM 
CHASSIS RIBBON CABLE 
GENERAL ARRANGEMENTS & CONNECTIONS 

5.1666 
PC. 1852 
S.1853 
5. 1610 
S.1645 
S.1649 
S. 1609 
S.I632 
S. 1741 
S.1668 
5.1698 
5.1737 
M.1670 
5.1682 
5.1738 
M.l669 
5.1639 
M.1768 
M.l714 
L.1804 
M.l848 . 
M.1849 
M.l667 
M.171B 
S .1719 
M.1721 

. M.1612 
L.I739 
M.1739 
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DENFORD MACHINE TOOLS LIMITED. 

'ORAC' HEADSTOCK & SPINDLE AC. 100/100. 

AC. 100/101 HEADSTOCK 
102 MAIN SPINDIE 
103 GREASE RETAINING PLATE 
104 A SPINDLE END TUBE 
105 GREASE CAP 
106 SPINDlE END TUBE NUT 
107 Chuck Guard Spigot 
108A Chuck Guard 

CH. 287. A. HEADSTOCK NAMEPLATE 

DESCRIPTION MANUFACTURER 

TAPER ROLLER BEARINGS FAG 
LOCKNUT FAG 
TAB FAG 
GREASE NIPPIES LUNATIC 
BUTTON HEADS 
HEX NUT 
WASHER 
GRUB SCREW 
SPRING \-IASHER 

REF. 

320 07X 
EM7 
ME. 7 
HDFY4/45 
M,4x6 
M8 
M8 
2BA x i Dog PT 
M8 

1. 

No. OFF. 

1 " 

NO. OFF 

2 
1 • 
1 • 
2 ' 
4 • 
4 • 
4 " 
4 • 
4 • 
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ACtOOI2Oa 

d 
Z 

ci ex: o 

M6X2O@ ACIOO/324 RH 

t.4091'FD ,6006 
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28AX 114@/''',,, 

ACIOO/324 LH 

Y 
-- RM 1605 UF WARNER 

"--- ACIOOfX)3 

ACIOO/200 
"''''' OM DlMINIION' "'!UIJ I MAli. 

OlMlaWIII ".nD. MAli. IIZI 

fAWN 

~~~~~~~~~~~I~~-~D~E~N~F~O~R~D~.~~~C~H~I~N~E~T:O:O~~~~U:~~~.~~_G_~~-US-E-.-ro~R-K-~-m-E=,=J~~.r~~~-.~ ~M" DR~INGNQ 
t '''(I_ •. 010' • "ACt IIIC_ • -' OIIlND.I '0' 

SCAlI 



( 

'ORAC' 

AC.100/201 
202 
203 
204 
205 
206 
201 
20B 
209. 
210 
211A 
212 
213 
214 
215 
216 

CH. 267 

BVS150/55 
BVS160/6B 

BED & SADDLE DRIVE. 

BED 
SADDIE BALLSCREW 
BALLNUT HOUSING 
BEARING HOUSING 
END SUPPORT BLOCK 
CENTERING FLANGE 
CENTERING FLANGE 
MOTOR PLATE 
MOTOR PLATE SPACER 

BED WASHER 
30T PULLEY 
ADJUSTABLE SADDLE STOP 
SADDLE STOP PLUNGER 
SADDLE STOP CLAMP PLATE 
PLUNGER HEAD 

SPECIFICATION PLATE 

12T PULLEY 
BED END STOP 

DESCRIPTION MANUFACTURER 

STEPPING MOTOR 

BALL NUT 
BALL NUT ., 
BEARING 
BEARING 
LOCKNUT 
TABWASHER 
TIMING BEllI' UNIROYAL 
SPRING COVERS 
SKT CAP HEAD 

" " " 
" " " 
" " " 
" " " 

SET SCREW 
GRUB SCREW 
WASHER 
KEY 
RIVErS (BLACK) 

ELECTRONIC DYNAMICS LTD 

WARNER 
WARNER 

FAG 
FAG 
FAG 
FAG 
UNIROYAL 
CROMAR 

HARMSWORTH 

AC. 100/200 

REF. 

MHY 2003424 

No. OFF. 

1 

1 • 
1 • 
1 • 
1 . 
1 • 

1 • 
1 -
4-

2 • 

1 • 
1 • 
1 . 
1 • 

1· 

1 -
1 ' 

NO. OFF. 

310 AB 1 
RM 1605 A 1 
liM 1605 UF 1 
1201 .B 2 
6200 2RS 1 
KM 1 1 
MB 1 1 
100 XL 031 1 
SF 25/500/40 2 
M8x50 5 
MB x 30 2 
MB x 10 1 
M6 x 40 4 
M6 x 20 3 
MB x 45 2 
M5 x 5 CONE POINT 2 
MB 2 
3 x 3 x 15 1 
201-03-2409-BO 4 



r-. t , 

AClOOIll6@ 2 BA x 114@ ~. -AC1OO/102 

GROMMET ~ ~ \ M4@ M4X3S(j) 

./2 01' - 0 ~~ ~ "'-flX PT 

0-..:::::::' & M4 X 

o 

i \, 
I, I' 

NAOB.LA/AX 1022 
&1022 

1C100/307 

1C1OO/308 

'" -..':" 

AC1OO/31~ .,' 

./M8X30@ 

/" 
296 

ACIOOI117 

:0 ·03·2409·00 
HARMSYdU"H 

~ 
c o 
C 

J-" ® 

\ 0' r(J 
~MXY306 

ACIOO1303 

-~-
W 'M4XIO(I) 

I II I 0 
I 
I~ 
4BAX3lO@ 

o 

509·939 
PAOlO SPARES 

ACIOOI3I9 

GROMMET 
3/8 0It\ °ru·~ 

28A 10/4@) M6@. __ 

t.46X65@)­

i 
" 

MD91'FD-6006 
SUPERIOR 

ACloO~ 

ACIOO/300 
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, ORAC' 

AC. 100/301 
302 
303 
304 
305 
;06 
301 
;08 
;09 
;10A 
;11A 

CH. 
CH. 

. 312 
;13 
314 
315 
;16 
311 
;18 
;19 
;20 
321 
322 
323 
324 
325 
208 

296 
301 

DESCRIPl'ION 

STEPPING MOTOR 
TIMING BELT 
THRUST BEARlliG 
THRUST PLATE 
OILITE BUSH 
LOCKNUT 
TAB WASHER 
OILER 
l'1ICRO SWITCH 
TERMINAL BOX 
GR~ 
SKT CAP HEAD 

" II II 

" " II 

II " II 

" " " 
SKT C/SUNK 

II II 

" CAP HEAD 
BUTTON HEAD 
GRUB SCIlliW 

" II 

HEX NUT 
" II 

RIVErS 
SPRING WASHER 
MICRO SWITCH 

SADDIE & CROSS SLIDE DRIVE 

SADDLE 
CROSS SLIDE 
~)ADDLE FRONT GIB STRIP 
SADDLE REAR GIB STRIP 
CROSS SLIDE GIB STRIP 
ADJUSTlliG STRIP 
REAR DRIVE BRACKEr 
BEARlliG HOUSING 
SPINDLE ADAPl'OR 
CROSS SLIDE BALLSCREW 
BALL SCREW HOUSlliG 
FRONT SUPPORT PLATE 
BUSH 
MOTOR PLATE SPACER 
CROSS SLIDE COVER 
TEE NUT 
APRON PLATE 
15T PULLEY 
DRIVE GUARD 

SADDLE FILL lli PLATE 
TRIP ROD 
MICRO SWITCHSPACER 
APRON END CAPS (IH & RH) 
MICRO-SWITCH BEZEL 
MOTOR PLATE 

APRON COVER PlATE 
LUBRICATION PLATE 

11ANUF ACTURER 

CETRONIC DYNAMICS LTD 
UNIROYAL 
NADELLA 
NADELLA 
I1ANGANESE BRONZE 
FAG 
FAG 
UNlMATIC 
BURGESS 
RADIO SPARES 
PRESTIGE 

HARMS\OIORTH 

BURGESS 

AC. 100/300 

REF. 

MHY 200 3424 310A8 
100 XL 031 
AX 10 22 
CP 10 22 
10 x 10 x 16L 
KM. 0 
ME. 0 
B 0 4 
v3 SERIES VCSPYR 
509-9;9 
t DIA 
M6 x 65 
M6 x ;0 
M5 x 20 
M4 x 16 
M4 x 10 
114 x 12 
114 x 6 
M8 x 20 
2:sA x i-
114 x ;5 CONE POINT 
114 x 4 DOG POINT 
M4 
M6 
201-03-2409-00 
M6 
V3 SERIES QVCF9D 

1 
1 

1 • 
1 • 
1 
1 . 
1 , 
1 • 
1 . 
1 t 

1 • 
1 • 
1 • 
4' 
1 , 
2· 
1 • 
1 • 
1 • 

1 \ 
1 • 
1 • 
1 SET. 
1 • 
1 • 

1 . 
1 • 

NO. OFF 

1 . 
1 . 
2 . 
2 . 
1 . 
1 . 
1 . 
2 -
1 -
1 ' 
1 -
4-
2 -
3-
2 ' 
5· 
1 ' 
4· 
2 ' 

12 . 
3· 
4· 
3· 
4· 
6. 
4· 
1 
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4. 

, ORAC' TOP SLIDE z SWIVEL & TOOLPOST AC. 100L400 NO. OFF 

AC.100/401 TOP SLIDE 1 
402 SWIVEL SLIDE 1 
403 TOP SLIDE END PLATE 1 
404 TOP SLIDE SCREW 1 
405 FEED NUT 1 
406 FEED NUT RErAINING SCREW 1 
407 FEED DIAL 1 
408 TOP SLIDE HANDWHEEL 1 ' 
409 
410 GIl3 STRIP 1 
411 ' CLAMPING COLLAR 1 
412 GRADUATION PLATE 1 
413 TEE Bom 2 • 
414 TOOLPOST STUD 1 ' 
415 NO. 2 M1' SOCKET ADAPTOR I • 
416 NO. 2 M1' SOCKET,END PLATE I • 

( 

710 ADJUSTMENT SLEEVE 

DESCRIPTION MANUF ACTUBER REF. NO. OFF 

TOOLPOST HAHN & K01B TYPE' AA' 1 • 
TOOll:lOLDER HAHN & K01B TYPE AAD 1250 1 • 
HEX WCKNUT M10 1 • 

HEX NUT M6 2 

" " M4 3 
CHEESE HEAD SCREW M6 x 10 3 
GRUB SCREWS M4 x 20 CONE POINT 3 
RIVErS (BRASS) G.K.N~ TYPE 'U' - 3/16 2 

( 
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'ORAC' SpmDLE DRIVE AC. 100/500 NO. OFF 

AC. 100/50lA SPINDLE DRIVE PLA1rE 1 • 
502 MCJIlOR PULLEY 1 • 
503A MAIN SPINDLE PULLEY 1 • 
504 SPINDLE TRANSDUCER DISC 1 , 

505A SPINDLE SENSOR BRACKET 1 ' 
506 LOCKNUT 1 

DES CRIFT I ON MANUF ADrURER REF. NO. OFF 

DRIVE MallOR ASEA MT 11 B1 4F 130-4 1 . 
DRIVE BEII.r POlX 'V' J10220 1 • 

COMPRESSION GLAND EGA 20mm ECG/2 1 • 

( 
STRAIGHT ADAPrOR EGA 20mm MFA/2 1 • 
KEY 8 x 5 x 35 LONG 1 A 

KEY 5 x 5 x 12 LONG 1 
SKT CAP HEAD M6 x 20 4-
GRUB SCREW M5 x 5 PlAIN CUP 2· 

" " 2BA x i" " " 1 • 

" " 2BA x i" " " 2 • 
WASHER 1016 4' 
SKT CAP HEAD M8 x 20 4 . 
SPRING WASHER M8 4 . 
SKT CAP HEAD M4 x 16 2 • 

" " " 6BA x i" 2 • 



,~-...., 

--------------~----
If IN DOUBT ASK, . ~BAXII2 (})-:f 

~:;.-------....,~- K:.1OOI60B A 
./'1/ 

2BAX 114@ 

K:.OO/603 

M4X6~_ 

28AX 1/4@ 

~ O· 
~ ~ 

ACIOO/607 

6BAXl18@ 

K:.OO/609 

~. \ 

K:.COfIII~. 

~~~~. 

M6XIO@' 

U"ITI ON PIMINllONt _III . I .... n. 
DENFORD ~CHINE TOOLS LTD. .IIIGHOU5E, YORKSHIU; Ol"IIWISI """D. .... Il.1I11 

.. NOUIA. ,I' J PlACI DlCI_ • 'OOt' No. HOD. 
...., ........ 1'Il'\N ' . 

PlACllOHA& • ·CIIO· • I\ACI ClKIMAI •. _. MACHI ... AI '" 
GaIND AI 'G' 

/",,'/ 

'" 

"til 
~r;j " .. _ ." 1-~ 450024 

~ ~ , . . .... ; 
• J.,f,f/' 

.l'c· 

ROSS COURTNEY 

P4 AI KITS (2) 

~@ M4XIQIII'I 
M4@ ,\!!I 

ACIOO/600 

c 
;l 

<: 
c , 

SCAli 



( 

'ORAC' CABINET AND SLIDING GUARD 

AC. 100/601 
602 
603 
604 
605 
606A 
607 
608 A 
609 

CABINNr (UPPER HAlF) 
CABlNEl' (LOWER HAlF) 
END DRIVE HOUSING 
END DRIVE COVER 

REAR DOOR 
SLIDING GUARD 
TOP SLIDING RAIL 
BOTTOM RAIL 
GUARD CLAMP PLATE 

610 . 
611A 
612 A GUARD REl'AINING CHANNEL 

CH. 219 DENFORD LABEL 
292 ' ORAC' NAMEPLATE 
302 RESET PlATE 
303 MAINS INPUT PlATE 
304A EARPHONE PLATE 
305A T.V. SOCKET PLATE 

DESCRIPTION MANUFACTURER 

GUARD HANDLE ROSS COURTNEY 
SLIDERS v, & S KERN 
TRACK V, & S KERN 
SPEAKER RADIO SPARES 
SPEAKER GRILL A1 KITS 
EARPHONES (EXTRA) EAGLE 
SKT CAP HEADS 
SKT C/SUNK 

" " 
" " 
" " 

SKT BUTl'ON HEAD 
CHEESE HEAD 
HEX NUTS 
vlASHER 

AC. 100/600 NO. OFF 

REF. NO. 

450024 
GLIDE-A-LONG (NY LON) 
(SEE AC. 100/609) 
248/599 
P4 
SE 500N 
M6 x 10 
M4 x 10 
2BA x i 
4BA x 5/16 
6BA x t 
2BA x 8 
2BA x i 
M4-
M4 

1 . 
1 . 
1 . 
1 . 

1 . 
1 . 
1 . 
1 . 
1 . 
1 . 

1 . 
1 . 
2· 
1 . 
1 . 
1 . 

OFF 

1 . 
2 • 
1 ' 
2 ' 
2' 
1 Pair. 
17 • 
8· 
5· 
3· 
4· 
6 ' 
10. 
4. 
8· 



ACIOO/703 

/J_~ , 

If IN DOUBT ASK. 

ACIOO/705 
ONE SET 

M6 )( 45 .. 

ACIOOI706 --1--_ 

JO.5DIA X 3,----

M6X30 
DOG PT 

OIUTE 
16X 10 X 16 LONG 

TYPE'u" 

CH 186
3 H/16 (2) 

804 ~ . I 

: ! I 
! I . 

([\\ 
\ \ /"tll \ 
\\ 

~, 

ACIOO/7la 
M8.X !3 
~ 

ACOO/7tO 

~? ---- ACtOO/7l3 

ACI0Q'708 

AC 100/700 
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, ORAC' TAl IBT OCK AC. 100/700 NO. OFF 

AC. 100/701 TAIIBTOCK BODY 1 
702 TAIISTOCK SHOE 1 
703 TAILSTOCK BARREL 1 
704 BARREL SCRErW ' 1 
705 BARREL ClAMPS 1 SEC 
706 BARREL KEY 1 
107 CLAMP LEVER 1 
708 TAILSTOCK HANDWHEEL 1 
709 HANDWHEEL HANDIE 1 
710 ADJUSTMENT SLEEVE 1 
711 TAILSTOCK CLAMP 1 
712 DIAL 1 
713 SHOULDER SCREW 1 

{ , 

SP. 190 NO. 2 SOFl' CENTRE 1 

DES CRIPTION MANUF ACTURER REF. NO. OFF 

WOODRUFF KEY 10.5 Dia x :5 1 , 
C OILITE BUSH 16x10x10 Long 1 

OIIER WMATIC B04 1 
SET SCRE.V Me x 90 1 
SET SCREW M6 x 45 1 
GRUB SCRE.V M6 x 25 DOG POINT 1 • 
GRUB SCRE.V M6 x;O DOG POINT 1 ~ 
HEx: NUT M8 x 1; LONG 1 
STD WASHER M8 1 
RIVETS (BRASS) G.K.N. TYPE 'U' - 3/16" 1 
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