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1/ &) _Built in Diapgnostics / Fault messares.

Bach tine the PHC3 stepper motor control unit is switched on the control unit carries out a
self test procedure which checks the following:

) System RAl{ (Random Access lHeuory)
g System EPROL (Electrically Programiable Read Ouly liemory)
)

Wpo—

Heyboard is tested for short circuit Keys

—_

The system RAIl is checked in 2 stages

a) Stage 1 checks if the 1st 256 bytes are operating correctly if not the
EGS' continues until the power is removed, If this RAl section is OK
hen

b) Stage ? checks the remaining 5,755 bytes, If an error is detected the
faulty IC (integrated Circult) number is displayed on the VDU (Visual
Display Urnit). I the RAL is OK testing proceeds.

2 The systent RO is checked to ensure that all ROs are functioning correctly. If
an error is defected the prograw version nuuber tojether with & list of nol:
uambers with their actual and correct checksuus is displayed. If the ROH is OK
testing proceeds,

3) pbrogran versions 3.14 onwards carry out a Feyboard test to ensure that there are
no short circuit Keys., If & short circuit Key is found its nunber is shown on
the VDU /

1€ .

lote The RAL, ROl and Key numbers are as labelled on the Processor/Keyboard

printed circuit board issue 2 onwards which is located beliind the front pauel.

Systen Fault Diagnosis {Operator checits)

A number of systen ciecks uay be carried out by the operator to check that various parts of
the complete machine are fuuctioning., The roliowing checks can only be wade prior to the
rachine beins 7EROed: -

) System EPLON checks

) Heyboard tests

) Input signals test

) RS232 Serial Link test (to be added)

SOy —

HOTE - Dech test is ended by pressing the TRESET' Key.

1) Systew EPROM can be checked by pressing the 'St Key., The display will then show the
prograr: version number together with a list of &ON numbers with their actual and
correct checksums which should always aogree.,

2) If the PHC3 stepper motor control unit is switched on whilst a ey is depressed on the
Leyboard the control will do a Keyboard test where the number of ecach ey depressced 1is
displayed., Only one Ley should be depressed at once. A faulty Key will result in
either no Key nuuber beliuy displayed if the Key is open circuited, or the faulty Key
nunber will alweys be displayed if' the ey is short circuited.

3) The PIC3 stepper wotor control unit uses nany input signals some of wlhich come from the
?achino being controlled., These siznals are arranged as 'ports' having in general 8
bits,

The input ports used are;-

PC - Datum narkers, spindle speed sensors and sparcs
PD - ilachine input suitceh signals

Pl = Printer Status and control unit 'assign' switches
PUA - Axis step and direction signals
PUL - Awis drive Fault and overtravel s
P6 - Optional additional Serial Link (
POIt - umachine control switches and Cass

ignals B ‘
not normally fitted)
ette unit status

HLa R oReNeRogts
e e e S e N

¢
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&)PC -

Port C is

q sed for the Datua Signals frow cach of the auwes and fov the
spindle speed sensors (only used oh prograuwable spindle speed systens)
Dit assigmpents:-
7 6 5 4 3 2 1 0
LATIIES:  Spindle Spindle & Datun X Datu SPARE SPARE SPARE SPARE
encoder encoder
200/ rev 1/rev. N
1=HOLE 1=HOLE =l iTAL 1=1NTAL
HILL: Spindle Z Datu: Y Datum ¥ Datuw Spare Spare Spare Spare
cncoder
1/rev
T=inetal 1=metal 1=1etal T=uetal
b)PD - Port I is used for the machine iuput suitch signals
bit assijpnent:-
7 6 5 Y 3 2 1 0

mmpuT 7

o . OzCLOSED
Clbin -

original

Port I is used for
LLPORTANT : -

LIPUT 6
0=CLOSED

InpPotT %

0=CLGSED
_ the printer
1f the unit assizn

unit will change.

ssignuent t-
7
PRINTER
/ACY
0=ACK

d)PUL -

InpuT 4 ILPUT 3
0=CLOSED  0=CLOSED
Labus ol’ nais and

[=]
)

rop

IEPUT 2

0=CLOSED
thie unit

IHPUT 1
0= CLO ED

Yassign!

suitenes are changed they wust be uLt back

npdT O
0=CLOSLD

switches.
to their

settings at the end of the test or certaln characteristics of the control
6 5 4 3 2 1 0
PRINTER SUA SUA SUA SUA SUA SUA
LUsSY 6 5 4 3 2 1
1=LUSY 1=01 1=01 =0 1=01 1=0H 1=0l

Axis step and direction ulbﬂulo.

ohtrol the stepper motors

bit assipg

'tll dnis
DI

e)PUD - Awxis dr

mients: -

the control unit to

5 h 3 2 1 0
3rd axis  2nd axis  1st axis ILh axis  3rd axis 2ud axis 18t axis
DIR'H DIR'I DIf'H STEP STED STEP STEP
1=+VE 1=+VE 1= VE 1-STEP 1=3TEP 1=8T 1=STEP

ive faults

and overtravels,

iote the axis

active il the stepper wmotbtor drives are switched OH.

bit assi
7

hth axi

drive

fault
1=0i

drive fault sijna

only

gnents: -

5 I 3 2 1 0
3rd axis 2nd ayis 1st axis  Uth axis  3rd axis 2nd axis 1st axis
drive drive drive over/ over/ over/ over/

travel travel travel travel
flault fault fault
1=0K 1=08 1=0L 1=0K 1=0K 1=0K 1=0K

Port { is used by

S)POR - Port O
status signals.,

7 6

iiachine
STOP

Read is use

the optional additional serisl linl:.

d for the liachine Control switches and for thne digital cassette

T=stop

5 I 3 2 1 0
AUTO/ START Cass Cass Cass Cass liachine
LHATIUAL clear Data present fFile Singgle
leader protect step
0=AUTO O0=START 1=CLT 0=DATA =CASS 1=FILE 0=S1NGLE
Lo pres Protect STEP
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1/b)  Preliminary Faull Finding

The folloving syuptoms of basic problens with the control unit are included as a fault

finding aid.

Fawiliar uith information in the maintenance manual.

IIOTE  System power nust always be removed frow the control unit before ]
The control uuit way

reuwoving/disconnecting or replacing any components/connsctors etc.

Hefore attempting to resolve uore conplex problems the user should becone

be opcrated if necessary with the outer cover removed but preat care must be taken as
dangerous hiph voltages are then exposcd,

SYLIPTCH

1/Unit fails to
function when
Switched CH

CHECK

a) liain Power O

b)QN switeh on unit

rear is O
¢)Puse F1 on unit

d)Power OX indicator on

front panel

@)Check 3 green

o1l power
distribution
board,

i) Rewove interface
board and PLD

on power
distribution

) Replace PLD
on power
distribution
board

board and remove
PLD on interface
bozard

[

DC pouer indicators

h)Replace Interface

PAGE &

1'ORLIAL

on
i.e. pouwer is
present

If no display after

2 wins reunove
power, remnove
control unit cover
and check internal
connections

all On
o to 1K)

all 3 green
indicators OH

t

all 3 green
indicators Gl

all 3 preen
indicators Ok

ADLORIAL

OFF

Yait for 2
mninutes

a)if no display
renove pover,
renove control
unit cover

and check all
internal
connections.
b)If display
cones on replace
O indicator

olle or nhiore
off., Check
relevant fuses
on pover
distribution
board.

one or uore
offf - Replace
Power Distrib-
ution board

if +12v
indicator off
Nleplace VDU
driver board

at L.H.S. of
unit.

if +5v O

12VI indicator
off. Replace
interfeace board.

- ey o
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SYHPTOH

Unit Displays
ALl LRTIOR
vhen svitched
Gl

CIIECK
j)YReplace PLD

k)Ensure PRORAILE
swuiteh set to
[MANUAL., Depress
Green On switceh
above STOP switchi.

1)Press 'ZENO' Key

u)Check preen
indicators at louer
L.H.S. of unit

n)check 2 green
supply indicators
onn PCH at rear

of drives

p)eheck Red
indicators on
Drives

Remove Outer cover

and front panel

and replace Processor/
Keyboard

PAGE 5

HORLILL

all 3 green
indicators Ol

Stepper liotors
should fenergise!

liachine noves
tovards Zero,
Press PROG

STOP Key.

Check wiring to
VDU, Replacc VDU
driver board at
L.i.S of unit.
teplace PiHC3-VDU
board.

all On

[teriove power
Check liotor
connections ¥,Y,%
as applicable at
rear of drive

on PCH

both o1

all OI'F

ABNORHAL

+5v indicator
OFF- Replace
Processor/
Keyboard

Stepper iiotors

do not energise
zoto m

o to K

llothing happens -
replace proc-
essor board.

one only off-
Check relevant
fuse on PCE

on rear of
drives,

ALl off =~
proceed

one or niore
off - check
fuses on PCL.
and supply

one or nore
Ol - consult
Drive handbook
Section 5
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SYLIPTQL

qut Displays
Ai% Heypressed
when svitched

on

liachine Tails to
Loyc whet
VZERO'Y pressed

LACHEL
when 2 5
pressed bub runs
into a wachine
linit vefore datui
is reached

OTEER FAULTS

Unit Displays
TR0 DREOR'
vhen switched

ii

CHELCK

Rerove Quter cover
and front pancl
and replace respective

Key on Processor/Lc syboard

ITORNAL

O replace Processor/Keyboard,

vvhan

Does display cnansc
2l

ZERO 1is first pr
to 'machine noving
to datu!

sure display 1lndicates

ianual liode

Press PROG,.STOPR,
Carryout checks
detailed in sy
diagznostics by
operating respective
overtravel switches
(il" Pitted) and by
placing a {errous
object over eacl

datu detector in turi,

«

Shei

Plcase obtain as

wuen relevant information
as possible

about the Taults
znd obtain RO checksuuws
(sece 1/ a)? before
contacting the

supvlier.

?C wve Outer cover
and {ront panecl
of unit ensure zll
integrated ClPCUJLQ
are "plugised in?
correctly., I fault
presists, replace
EPROLIS,  If fault
persists Replace
Processor/teybourd,

YIS

Renove outer
cover, check all
connections, go to
| N

DL sliovn at

top iglib of

VbU. Carryout
Leypboard test -~ see
pullt in diagnostics,
ift O replace
DPOCbb{Ol/AcybO&Pd.

A1l relevant
port signals
should chamnge
as indicated
in systen
dia“no Lics

f&LJNOI [5AL

Dioplay does not
change proceed,
OR if error
nessage displayed
s5Ge error
Lessages.

DI not

showh - check
setting of

PROGRALEE suitch
should be set to
HANUAL. EReplace

switeli.

Any abnormal-
ities should
be corrected

b v

%ohcciing the
system wiring
bj weplacing the
defective
component

PIC3LL1I0VE3



1.d) Basic Operation of Control Unit

The PHCZ Control Unit cousists of' a number of' elenents housed in a purpose built
cebinet., The clenents arce shown in the Block diagram of the control unit,

liain power either at 220/240vac 50/60hz or at 110/120vac 50/60Liz single phase is red to
the power distribution board then via the rear panel nounted 'OI' switeh and fuse to
the powver supply conponents wich geunerate DC power for tie systen,

I the rear panel switceh is ON power is supplied via the logic transforuer to the +5,
+12, 12VI and -8 volt supplies which power the coumputer section and the VDU.

The +5 +12 and 12VI supplics each have an indicator and a fuse. The +5, 12VI and
-fvolt supplies supply the computer section., The 12volt supply supplies the VDU unit.

The computer section couprises the interface board, the processor/keyboard, the PHC3
VDU board, the cassette unit and the programme control switches,

The processor/keyboard consists of a ¢ bit microprocessor, assoclated EPROII and RAL
tosether with control logice, and & 61 character Leyboard. The processor/keyboard
controls all functions eand characteristics of the control unit enabling prograues
defining the components to be produced to be loaded into its wemory then edited/stored
as desired and executed sequentially one instruction at a tiwe as required. The
vrocessor/lteyboard also provides all uessages to be displayed on the integral VDU which
is driven by the VDU drive board via the PHC3 VDU board. %he PilIC3 VDU board generates
the display on the VDU and the display in updated/changed as required by the
processor/ikeyboard.,

The interface board contains all the PORTS, up to 4 axes of control electronies, up to
& input switceh wonitoring, datum detector monitors, o single analogue output channel,
an optional additional 18232 serial port,and a parallel printer port. Optical
isoclators are fitted to all wmachine input and oubtput siznals to winiunize any adverse
ef'fects from electrical interferance.

Power to the stepper notor drive systewm is supplied via the frout panel mounted STOP
and Ol switches, to the drive transformer., The drive transformer and associated
components provides +24volts and +55volts DC to pover the drive units whieh in turn
power the stepper motors, The drives are high perfornance bopolar chopper types, CD20
inodels generally being fitted. The drives have internal protcction and fault
ponitoring circuiting. (For more details consult the DIGIPLAN CD20 instruction
Lantal),

The control systenm is connected to the wmachine by the systew connections which are
generaély made through the centre of the machine arw upon which the control unit is
mounted,

PAGE 7 PHC3LL10VES



1/ ) Basic Operation of printed circult voards,

Poyer Distribution Board,

The power distribution board contains the latching drives wains relay, the logic power nains
filter, the +12volt, +5volt, +12volt isolated and -8volt supplies,

Single phase 110-120vac or 220-240vac 50/60hz is supplied to the PHC3 control unit via the
switeh and mains fuse 1 mounted on the rear panel, Hain power is then taken to the rront
panel umounted STOP switch, Ol switch and QL indicator and also to the wains filter which
filters the wains supply to the logic transforuer powers supplies.
The logic transforuer supplies power for the following supplies: -
a) The +12volt 2 amp supply wvhich powers the VDU drive board and CRT.
b) The +5volt 2.5aup supply uhbich powers the interface, PHCS VDU anc¢ Processor/keyboard
printed circult boards.
¢) The 12 volts 1 awup isolated supply which powers optial isclators for the overtravel
switches, the input switches, machine datus detectors and relays and also the relay drives.
IQ). The low current -8volt supply which is used as a negative supply for the RkS232 serial
ink,
ote: Three pgreen indicators on supplics a2),b), and ¢) indicate if the supply is Ob.

The latching aiuns relay latches the stepper motor drive syster mains power af'ter the Ol

suyiteh on tie front panel is pressed. The front pancl power OL indicator is powercd via @
dioGe D1 and resistor k1 frow a 110vac supply froii the logle trausforuer,

apee G :
PAGE © PIIC311iHOVE3



Interface Loard.

The interiace board contains the axils woveucut control electronics, overtravel and stepper
Lotor drive rfault monitoring elcctronics, gpindle speed control logic (consisting of ab
analogue veltage), an RS232 port, auxilliary relays, datun detector wonitoring, input switch
monltoring, printer contrel and assign switches.

The nunerous facilities of thie control unil are arranged as a series of ports., The ports
used are:-

Port runction

0 Kii3701 Continuos Path Controller

2 Prograuiable timer 1

3 Progranmable tiuere 2

Y\ Lxis step/direction wmonitoring si

4D Avis overtravel anda drive i'ault S

e fxis acknowled e sipnals and reset signals

up Axis boost and direction control signals

5 bnables the auxiliary and spindle speed control functions to
operate

Optional NS232 link

Extension board 1 (option)

\uxiliary 1-C control

Auxiliary 9-16 control

Spindle speed control (Analousc output)
Printer Data

Datuls Detoctor and spare monitor sipgnels
Input switch monitor signals

Unit ansign switeh and printer status signals
Dutension board 2 (option)

T QIO -1

) A complete 1list of the port signals is included at 1/ k). »
411 naechine control and wonitforing signals are fed via optical isolators thus breaiting any
direct elcctrical link betweenr the uachine and control unit.

Control of the XY axes is provided by the programaable timers (which control movenent
speed) and the Kii3701 2 axzes continuous pa%h contreller (which controls the XY axis
novenent direction).

The 7 and 4th axis controller is provided using the prograpuable timers, liovenent of any
axis 1s inhibited if that axis has an overtravel condition in the direction in which
woverent is atteuwpted or if that axis has a drive fault, lioveumcnt pulses produced by the
313701 are "smoothed" by IC30 which is Zcenerally used as a divide by U eleuent (dependant
on board linking). IC's 15 and 17 are used to provide a wovesent pulse of approx 25
nilcro-secs to be coumpatible with the stepper uwotor drive unit,

VR1 and VR2 (if f'itted) set the maxzimun speed of moveuents,

PAGE @
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Axis woveuent is monitored by the control unit enabling the precisc position of the machiue
to be Tound, Tach moveunent step together with its direction is nonitored by the processor
via PORTS UA and 4C, Port 4D is used to control the woveuent direction of the 7 and Uth
axis and also sets the axis 'boosts' which are generally used to increase the power fed by
the stepper wmotor drive to the stepper wotor during motor accelerations.

Azis overtravel signals provided by optional wachine mounted switches are fed via optical
isolators to the axis overtravel logic which monitors the overtravel switches dependant on
the direction of machine novement reéquired. The resultant 3ignals are used to
%nable{diiable the output step signals to the relevant axes and the signals are also taken
o port 4D,

zho stepper notor drives fitted provide a fault signel il a drive/miotor fault is detected.
The Tault signals are fed via optical isolators to also enable/disable the output step
signels to the reteuant axes and to PORT 4D enabling the processor to wonitor the signals.

The data bus buffering/control and port decoding provide the necessary sipnals to enable
the other couponents on the interface voard to function correctly,

The spindle speed control is accouplished by PORT A, optical isolators IC59 to IC62, IC6M a
low power dipgital to anzlouse convertor and IC's 63, 65 low pouver op-alips. IC's 59 to 66
are povered by the supply provided by the spindle speed control unit which is external to
the PHCE controller, a 10 to 12v DC supply of typically 2williawps being required, VI3
enables the output signal on PLI pin 3 to be set. (This control is factory set to provide
the required maximug Speed when the control is demanding marimun speed,)

The optional additional RS232 Serial Link uses an 8251 Serial Controller.

Ports 8 and 9 are used to control relays via optical isclators and hiph current relay
driver circuits. DRelays 1 to 10 and Tﬁ to 15 are coaventional relays capable of switching
lamp., Telays 11 to 13 are Solid State Relays which can switching only AC current up to 1
aup and are ideally switched to switching power to inductive loads because these relays are
zero voltege switches,

Dotli the spindle speed countrol and auxiliary control have the added protection of only
functioning if the processor has accesscd Port 5 after initial power up. Al power up ICI
pte is reset renoving the output enable from PORTS &§,9 and & thus disabling then. The
outputs are enabled when the processor zccesses PORT 5 and sets ICT driving the o/p O
sipnal low.

Datuy detector signals arc derived from a proxinity detector equivilant to the TULCK Bi 1
GOG YO, The proximity detectors are the inductive type. Uhen no metal is detected the
detector stops oscillating and acts as a high resistance. When wetal is detected the
detector acts as a low resistance, The detéctors are powered by approx Gvolts from the
PLC3 control unit.

Signals fron the detectors are fed via transistor anplifiers then vis optical isolators to
PORT D.

Printer data is fed via PORT § to the printer connector on the rear of the control unit.
he printer strobe signal is produced by PORT 4D bit !, Printer status is monitored by
PORT I which is connected to the printer DUSY and ACK signals, PORT E is also used by the
€ control asign switches which are used to sclect certail facilities of the control unit.

vy A

TAGTEE vy o
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processor / Keyboard,

The Processor/keyboard controls all PHC functions i.e. date input and display, machine
atatus vonitoring and display, machince positioning/countrol and cassette unit control.

At the heart of the processor board is an 085 € bit wicroprocessor. The microprocessor
sequentially obeys instructions contained in the Ilectrically Pro;rauusable Read Only lieuory
(EPRON) . These instructions which are put into the EPROIl's during wanuiacture are stored
in z coded form. The instructions characterize and control all of the operations which the
control unit is capable of,

Randou Access liemory (RAL) is read/write wewmory, this is used to store both data required
by the EPROL prograimc and also positioning, spindle control, auxilliary ana input section
inforitetion.

Thc cassctie control ports control the storege and retricval of data to/rrow the intezral
digital cassette unit.

@)

The progsreame control switceh port enables the setitings of the prograue control switches to
Lo )

be wecnuitored,

[0}

The processor/keyboard also includes a (1 character keybourd vhich is monitored by the 6085
Licroprocessor via the keyboard ports. The keyboard is wulbiplexed by the output port P2V

aud keypressed data is read by the input port P1ER.

The 8065 microprocessor coumunicates with the PHC3 VDU bouzrd via connector C and witn the
TUTERFACE board via connsctor D.

11 control signals, address, data and restart signals are bulfered,



Dasic Operation of PHC3 VDU Board

The PlNC3 VDU board geuerates the composite video signals to produce the VDU display.

The PLC3 VDU board consists of address, control and data bus buffers/decoders, a character
penerator/data interface, page nemory, wtended character pencrator memory and buffer
decoders, o video interface and display clock, and a video driver.

Characters to be displayed together with their attributes e.g. reverse video, are stored in
Eage remory which stores 25 rows of 40 characters. The wneuwory is arrangsed to be 1K x 16

its. The video display is generated by the display clock and video interface which accesses
sequential locations of page wemory to determine which character is to be displayed together
with its attributes. Data determining the formation of each chareacter is obtained by the
video interface either frou the character gencrator or from the extended character pgenerator
penory dependant upon a character definition attribute bit.

Characters to be displayed are stored in pape uemory into their correct display position by
the Processor/Keyboard via the buffers/decoders and the data interrace. These characters uay
be read by the processor/keyboard using the sane components,

The video driver combines the full intensity and half inteusity signals with the picture sync

signals to produce 1v coumposite video on two output lines one of which is comnected to the
VDU driver board and the other to the extension video socket on the rear of the control unit.

PAGE 12 PIIC311iKOVE3



1/ j) PhC3 Internal Cénnections

PEOCLSSON ECARD CONNECTORS

PLA ~ PROGRALD CONTROL SWITCIES
PIR

SIGHAL
1 /SINGLE STEP
2 /STAR
3 AN/ AUTO
L /STOP
5 OVOLTS

SKE - CASSETTE UNIT SIGHALS

—

SIGIAL
POLARLSTIHG

DAT4 TO CASSETTE
/CASS PRESS

WR/RD
/FILE PROTECT
+HV

DD CHIOY Uz gy

o
pt
L3
=
et}
1
b

RYUD/FUD
SL/FST
DATA FFROIT CASSETTE
Cl. LDR
STOP/CO
16 +5V
PRCCESSON BCARD COHHECTORS

COLEECTON ¢ - PHC3 VDU BOARD COQILLCTOR

) ) =

PIH
ROV A (1D
1 +5V
2 SPARE
3 OLD
4 nSTouT
5 10/
6 HOLDA
7 D6
G D3
G Do
10 A4y
1 A2
12 A0
13 AG
14 A2
15 A5
16 ov

SIGHALS
ROW ©
+5Y
SPARE
SPARE
AN
/THTA

ALE
D&
D2
A5

A‘l 3

A
A£G

PAGE 13

Row C (LI}
+5V

RDY

SPARE

CLK

/RD

D7
ph
D1
A1s
413

A11
£9

£1
Al
A7

oV

PHC3IIIIOVE3



PROCESSOR DOARD CONHECTOLS

COIMECTOR D
PIl SIGHAL PIH SIGHAL
LERIOU RUROY
1 +5V 20 +5V
2 SER T 27 SER QUT
3 RST 7.5 28 RST 6.5
i RST 5.5 2% iR
5 SPARE 30 SPARE
6 SPARE 31 SPARE
7 nDY 32 HOLD
3] SPARE 33 SPARE
a ST QUT ) /UR
10 CLK 35 16/H
11 /IHTA 36 /BD
12 HOLD A4 37 ALE
13 7 36 D6
14 D5 39 DY
15 D3 ho D2
16 D1 iyl RO
17 AS 42 L1h
18 A13 L3 Az
19 11 Y A0
20 AS 45 A8
21 AO LG A1
22 A2 47 A3
23 Al L8 G
24 A6 1o A7
25 ov 50 vV

36T 1 .
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IHTERFACE DOARD CONHECTORS

SEA - ELTENSION BOARD 1 SKI3 - AXIS ONVERTRAVEL SIGUALS
PIHN SIGHAL PIM SIGHAL

1 +5V 1 oVl

2 DR7 2 -{0T

3 D136 3 +x 07T

4 DB5S 4 -YOT

5 DIl 5 +YOT

6 DB3 6 POLARISIHG
T DG2 7 -70T

O DI & +Z20T

a DB 9 -0t

10 /PT 10 +110T

11 /UR

12 /RD

13 AQ

14 A8

15 SPARE

16 ov
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INTERFACE DOARD COHHNECTORS
PLC - STEPPER HOTOR DRIVE SIGHALS

PIl SIGHAL

1 OV DRIVE

2 +24V DRIVE

3 X DRIVE FAULT
b X BOOST

5 % DIRW

6 X STEP

7 OV DEIVE

o

9 Z DRIVE FAULT
10 Z BOOST

11 Z DIRM

12 2 BTEE

13

14 OV DRIVLS

15 +24V DRIVE

16 Y DRIVE FAULT
17 Y BOOST

14 Y DIRH

19 Y STEP

20 OV DRIVE

21

22 T DRIVE FFAULT
23 T BOOST

24 T DIRU

25 T STEP

26

PLL -~ STE PROCESSOR BOARD CONHECTORS - COHRECTOR D
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INTERFACL DOARD COHNECTORS

SKE - DC POWER SUPPLIES

PIl
1

2
3
4
5

2D CO~I O

(e

PR QG
S IO —

STGLAL
12VI
12VI
OVl
OVI
-8V

PAGL

17

PLI - OPTIOHAL ADDITIOHAL (RS232 LIIK)

pInu
1

2

3
4

5

~1Ch

20

SIGHAL

/TED
/ED
RTS
CTS

PIIC3I1IOVE3



INTERFACE GOARD COIKLECTORS
PLG - AUXILLIARY FUNCTION CONIELCTIONS

PIn SIGHAL

1 AUY 10 /0

2 AUX 9 L/C

3 AUX 2 E/Q

4 AUX 1 L/0

5 AUZ 11-14 colnion
5 AUX 0,10 COI1i0H

7 AUY 1-4 coltion

o AUX 3 1/C

9 AUZ 12 11/0

10 AUY 11 1I/C

11 AUX 3 /0

12 AUX 4 /0

13 AUY 14 1/0 #
14 AUY 13 1/0 u
15 AUY 6 H/Q

16 AUX 5 1i/0

17 AUE 16 11/C

16 AUZ 15,16 COiRIOH
1¢ AUX 5,6 Colalon X
20 AUX 6 lI/C

21 AUX 16 /0 X
22 AUX 15 1I/0

23 AUX & 1i/0

214 AUX 7 1i/C

%  These auxilliaries are SOLID STATE RELAYS suitable for 110-240vac only

7

¥ LINKS may be made a PCD changing the function cf these pins

PLI] - AIALOGUD OUTPUT (Hormally Spindle Control)

PIH STGUAL

l(LH) 10 - 12V bC
; ANALOGUE QUT
| -

5( 1) oV bC

i 40
PAGE 18 PHC311HOVES



SKJ - Extension Board Connector
As SKA but pin 10 is /PF

SKIL - INPUT SUITCIH SIGHALS PLL - SPARLE SIGHALS
PIN SIGHAL PIN SIGHAL
1 oVl 2 OvVI

2 POLARISING 2 -

3 IVPUT O 3 -

Y INPUT 1 i SPARE O
5 INpPUT 2 5 SPARE 1
6 INPUT 3 b SPARE 2
7 INPUT 4 7 SPARE 3
& INPUT 5 & -

9 INPUT 6

10 INPUT 7

PAGE 19 PLC31A1HOVE3



THTERFACE BOARD CONNECTORS
SKIl - IS5232 LINK

PIH SIGNAL

2 QVOLTS

6 SERIAL DATA FROL PiC3

7 . SERIAL DATA TO PNC3
PLI; - DATU! DETECTOR SIGHALS

PIl SIGKAL

1 8vI

2 SPARE ILpUT

3 A AXIS DATOUH

I Y AXTS DATUM

5 Z AX1S DATUiI

6 T AZYS DATUL
PLP - PRINTER SIGHALS

PIn SIGHAL

1 DATA STROBE

2 DATA O

3 DATA 1

1} DATA 2

5 DATA 3

0 DATA &

7 DATA 5

6 DATA &

9 DATA 7

10 /ACK

1 BUSY

14-25 0 VOLTS

AGL 2( 11:110VE3
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1/ k)_PHCR PORT DETALLS

Processor/Keyboard Ports

PVDU Addr CO -~ Ci VDU Coutroller 1/0

Pon Addr D& I/P Cassette status, PROGRALGIE suitches

Lit Allocation:-

7 6 5 b 3 2 1 0 _

/5TOP /AUTO /START CLI..LDD DATA I CLSS. FILLE /S.STEP

(FROMCASS)  DPRES. PROTECT

PO Addr D8 O/P Cass, Control

bit Alloc:i-

7 6 5 4y 3 2 1 0

Spare Extlien Spare Datalut Slow Tewind Uh Stop
ACC (ToCass) Fast Forvard LD Go

P1R Addr D@ Keybozrd Inputs (row siznals)

P2y Addyr DA Kevboard Output Digit Selects

Interrace Board Ports

P01 Addr AOQ -~ AT ¥1i3701 I/0 (lote Kiiresct is on PUC bit 6)

P2 Addr A8 - AB Ranze Tiuer (L/0)

P3 Addr AC - AF feed Tiwmer (I1/0)

P4 Addr BO Step and Dirn I/P's

it Allocation:-

[ ) 5 oo 3 2 0

Tdirli/n Zdirf/n YdirB/n ¥dirf/n Tstepin Zatepin Ystepin ¥stepin

ELD Addr B Overtravels and Drivefaults

Lit Allocation:- -VI LOGIC

7 6 5 o 3 s 1 .

/Tdrive /4Dl /YDF /EDF /Tover /20T /YOT /%0T

fault travel

P4C Addr B2 Axes ACK, KHERLSET, CLE Sclect (0/P's)

Git Allocation:-

7 > 5 ! 3 2 1

CLESEL VHRES Spare Spare TACK ZACK YACK XACK

Pun Addr 53 Aves DHOOSTS, Z & T DIRUS, Printer Strobe (O/P's

5it Allocation:0

7 5 Yy 2 2 1 0]

Tdirn zdirn Priuter /Thoost /Zboost /Yvoost /Xbocost

Strobe

PAGE 21
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PS Addr D4

P6 Addr D8 -~ L9

P7 Addr BC - BF

PS Adder G0

Rit Allocation:- -VE LOGIC
7 & 5
AUXT AUXG AUZS
o ADDR &4

it Allocation:-~ -VIi LOGIC
7 6 5
ATTY15 LUK 14 AUX13
PA Addr 88

Bit Allocation:- =VE LOGIC
7 6 5
LSD

PL Addr 8C

2it Allocation:-

7 G 5
DATAT DATAG DATAS
PC Addr 90

it Allocation:-

7 6 5
THITR ZHER Yiikh
PD Addr 94

Bit Allocation:- -VE

7 b 5
1/P7 I/P6 1/P5
PE Addr 98

7 6 5
PRINTER PRINTER SHUAG
/ACI BUSY

Pr Adar 6C -~ COF

Latceh to initiallise Ports §,9,A
52514 Serial Port (I1/0)
1st (Upper) IDxtension Doard

0/ pbuxilliarys 0 - 7

> PO
—_

4 3
AUKH AUX3

-~
post
o]
v
o
—
g
5
—

0/F Auxilliarys G - 15

k 3 2 1
AUE12 AUX 11 AUY10 LU%9
0/P Spiundle Speed

i 3 i 1

0/P Data to printer

4 3 2 1
DATAY DATA3Z DATAZ DATA1

I/P liaenine datuns and spare inputs

4 3 2 1
ZHER SPARL ~ SPARE

I/P Switche

)]

)'* ol ]

2 1
I/ph I/P3 I/p2 /P

I/P Printer Status, Assign Switches

b 3 2 1
SHUAS SyAL SUAS SWA2

2nd (Lower) Extension Loard

PAGLE 22

AULE

0

DATAOQ

0
SPARE

0
I/P0

SUA1
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2 a) Duilt in machine diagnostics.

The Coutrol Unit has a built in machine digpgnostic prograu which enables the maintenance
engineer to test all wachine nounted switchés and detectors togcther with their associated
wiring.

Qll siynals to and from the control unit are organised into ports each of which is generally
& bits wide.

Signals received by the control unit may be checked by:-

Removing power from the control unit

Switching the control unit O

Setting the programme swuiteh to LIANUAL

Depressing the T (Test) Ley

At this point all sisnals necessary for the correct operation of the

control unit are displayed in a 'port wap'. Each of the ports

%ogether with the function of each of the bits is detailed in section
18193,

QO TR
e St e

PIiC3L1IIOVE3
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2/ k) PHC3 Auxilliary -Board Information.

The PNC3 Ancilliary board is a printed circuit board which may be mounted in single phase
povered systens and contains compenents associated with the wmains supply.

Connector Details:~-

1) SKA connects to the mains connector CO1 frowm PNC3 pins 1 to 11.
2) 12 way connector block TB1 signals:-
pin

22,3 - Rarth, live and neutral (220v-240v AC)
- Parth

Ov (2hvac supply)
-~ Darth
~ LUBA

- LUDB

1
4
5
6 -~ 24vac if PHC3 is on
7
8
9
10 - Barth

11 ~ CLHNTA
12 -~ CLNTE
lotes
LUBA and LUDD sipgnals way be used in 2 ways
a) For sinfle phase lubricantion system (if option is fitted) LUD rela{ R3 1is fitted and
this relay switches the live (via the LUR fuse) and the neutral to LUBA and LUBB
terminals respectively. S1 and LUE FFUSE are fitted.
b) For 3 phase lubrication systems (if option is fitted) LUD relay B3 is not fitted and

links are fitted i.e. pin 3 is linked to U and pin 7 is linked to 8.. LUB fuse is not
fitted suppresor S1 is fitted (pins of relay base are counted clockwise from pin 1.

CLUT A are CLUT B sipnals:- above comments apply except that the coolant relay is R2,
suppresor is 32 and fuse is labelled CLNT.

PLE This plug connects to the 24v trensiormer.

T2 This terminal block provides signals for the low volt laup.

L1 Indicates if 24vac is OW,

PHC3IHEOVE3
PAGE
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24 way (M socket from MILL

Cable Pin Signal Destination Lergth: -
Y/GN 24/.2 1 FARTH Cont panel comn A1 102"
BN 24/.2 2 LIVE IN Cont panel comn A2 102"
Be 2U/.2 3 NEUTRAL IN Cont panel conn A3 1024
WR L  LIVE OUT Cont, panel conn Al 102"
W/ Bk 5 NEUTRAL QUT Cont panel conn A5 1021
W ,(7> CLNT/LUB Relay Com Cont parel com Ab a3

8 v ,

9 SPARK
P 10 CLNT RLY N/O(A8) Cont panel com A10 83

}; LUB RLY N/O (OPTICH) Cont. parel conn A11
Bn 1 X MOIOR ph 24 X MOIOR Terminal blod 129"
R 1 X MOTOR th 2B X MOTOR Terminal block 129"
0 1% © X MOIOR ph 1B X MOTOR Terminal block 120M
Y 16 X MOIOR ph 1A X MOIOR Terminal block . 129
Gn 17 Y MOICR ph 2A Y MOIOR Ternminal blodk g
Be 18 Y MOIOR ph 2B Y MOTOR Terminal block g
'} 19 Y MOIOR ph 1B Y MOTOR Terminal block grn
Gy 20 Y MOICR ph 1A Y MOTOR Terminal block grm
R/BK 1 Z MOTOR ph 2A Z MOTOR Terminal block 1081
H/Bn 2 Z 1OIOR ph 2B Z MOTOR Terminal blodk 108
O/Bk 23 Z MOTOR ph 1B Z MOIOR Terminal block 108"
(O/Rd 24 Z MOIOR th 1A Z MOTOR Terminal block 108w
A1l wires 16/0. .iless stated.

PAGE 1
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PNC 3 Auxilliary relay assignment.

Easimill High/Low

RL1}
RL2}
RL3}
RLY}

RL5
RL6
RL7
RLS

Available to the user via rear connectors

Spindle "low speed" relay
Spindle Yhigh speed" relay
Not available
Coolant relay

Easimill Program

RL1}
RL2}
RL3}
RLY )

RL5
RL6
RL7
RL8

Available to the user via rear connectors

Spindle "start" relay (Parajust system only)
Spindle "run" relay

Spindle "reverse' relay

Coolant relay



Cornector COR - 2 Speed spindle control, overtravels, datun switches

24 way QM Plug fram Mi1L

Cable
R/Bk

R/Bn

Bk 12 CORE)
Bk 6 CORE)

V 12 CORE
Gy 12 CORE
Y 6 CORE

A1l cables 16/.2

A
2]

W0y V=W -

Datun Detectors +

X Datun Detector -
Y Datum Detector -
Z Datun Detector -

12 Core Rilgained with Y motor leads
6 Core Rilgained with Z motor leads

PAGE 2

Destination
Cont parel

ok, paneL

Terminal blodks
Terminal block
Terninal block
Terminal block
Terminal block

Terminal block
Terminal block

Terminal blocks

Terminal block
Terminal block
Terminal block

Lergth

8"

83"
83"

108"
g7
1

g7"
97"

108"
108"

97"

u

108"

DENWIROCTES



- Easimill 3 machine

Comector

able

24 way (M Plug fram Mill

Cable

gn & cable outer
0
Y
Gn

Gy
W
Gn (1286 care)

A1l cables 16/0.2

Pin

= avw =10 Ul —

oo~ WN—

loom able spindle speed
ndle Cont ertravels, Datum switches

Signal Destination
Parajust ccomon Parajust TB1-1

output Parajust TB1-2
+10v Parajust TB1-3
START/STOP COaN Par?glst B1-5
STOP
SPINDLE REVERSE OOMMN Para,]Lst TB12~1
SPINDLE REVERSE N/O Para just TB12-2
Overtravel switch camon overtravel switch camnons
-X O/T N/C -X overtravel switch N/C
+X O/T N/C +X overtravel switch N/C
-Y O/T N/C -Y overtravel switch N/C
+Y O/T N/C +Y overtravel switch N/C
-Z O/T N/C -7 overtravel switch N/C
+Z O/T N/C +Z overtravel switch N/C
atun detector + Detector camons +
X Datum detector - X datun detector -
Y Datum detector - Y datum detector -
Z Datum detector - Z datum detector -
SPINDLE RPM detector - Spindle RRM detector-
Combivert Ov
Speed Output
+10v Combivert
Combivert Forward (F)
Combivert Comon (ST)
Combivert Reverse (R)

PAGE 3

Lergth

83"
83"
83"
"

g3n

a3n
n
108"

97"
n

g?ll

108"
108"

97"
L

108"
108"

gan
83"

83"
83“
83"
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Comector CO1 internal wirinz Mains pwr & Motor signals (For 2 SPEED and Programmable SPEED systems.)

24 way (M socket fram MILL, PLUG fram PNC

Cable

Y/Gn 24/.2
Bn 24/.2

WR 16/.2
WEk 16/.2

Bk 16/.2
Gn/Rd 16

NN

.2
2

O/Bk 16/.2
O/Rd 16/.2

Pin

— — b b R NPT Y RS G § 6\0@\]0\ =N

B\OCD\]O\ Wy —

BRX

24

Signal

EARTH
LIVE 220/240v Ac
NEUTRAL

LIVE QUT
NEUTRAL QUT

LUB ACLNT RLY COM

SPARE
CLNT RLY N/O (AUX 8 N/O)
JIR RLY N/O (OPTTON)

Source

PDB-A1
PDB-A2
FDB-A3
PDB-L
PDB-N

IB-G21

IB-G23

X1 (DRIVE BOARD)
X2

Comector CO2_ 2 SPEFD Spindle Control, overtravels, Datum switches

24 way (M plug fram MILL, socket fram FNC 3

Cable
R/Bk 16/.2

R/Bri 16/.2
R/be 16/.2

Bn 16/.2

R 16/.2
Gn 16/.2
Vv 16/.2

Gy 16/.2

R 16/.2

Y 16/.2
Gn 16/.2
Be 16/.2

e
=]

S OO~IOY WO -

O

—t e aed b —
Ui N -

BRY V3533

N
Py

Signal
SPTNDLE CONT COM (2lvac)

SPINDLE HI RLY
SPTNDLE LO RLY

Overtravel switch camon

-X O/T N/C
+X O/T N/C
=Y O/T N/C
+Y O/T N/C
-Z YT N/C

+Z O/T N/C

—

' Datun detector +

X Datum detector -
Y Datim detector -
Z Datum detector -

PAGE 4

Source
IB-G19

B-G15
IB-G16

IB-N1

IB-NS

Destination
Cnt Pnl Al
1 A2
n A3
n Al
n A5
n A6

" A0
AN

X MOICR
X MJIOR
X MOIOR

X MOTOR
Y MOIOR
Y MOIOR

Y MOTOR

Z MOTOR
Z MOTOR
Z MOIOR
Z MOIOR

Destination

24vac Supply

hi
%l 1o f“g

overtravel switch camons

~-X overtravel switch N/C
+X overtravel switch N/C
-Y overtravel switch N/C
+Y overtravel switch N/C
-Z overtravel switch N/C

+Z overtravel switch N/C

Detector camons +

X datum detector -
Y datum detector -
Z datum detector -

DENWIROCTES



RLOCK  DIAGRAM OF PNG 3 GONTROL UNIT.

N

REAR PANEL [FRONT PaNELL Losic
ON SWITCH STOP AND ON|
AND FUSE SWITCHES TRANSTRR
CASSETTE RRoaRAMME
OPTIONAL
SKC KB m EXTENSION uNT mwﬂwwnr
45y ~Sv ) s BOARD
SINGLE OWER P .
PHASE oA DISTRIBUTION +12v:  SUuPPLIES g
MAIN ” BOARD _ KB PLA
POWER e +3¢ +12y +12vz 120 N
~Bv SuPPLIZS [INDS[FUSES[ 7 , !
R
| P
_ DRrv/g CONTROL _ ALC M moommmOm\
| -
s FormER ouerTRAVel e b Ereoars |
FAN  — AND S8y SUPPLY _|m lllll /SIGRALS T £ A
Y % oy | o p ”
i : < | ACDITIONAURS 730 )
Y AUKILLIARY | o o cL D o b
AY1S | CRIVE ONZNE PE £ CONTROL _ A
- pC.% M ¢ lanacoeue! oy R
[As 2 DRivE © |24V yMoTorY, | T | OVTRUT _ D
SupPLY > | NNeUT switd g
AND | e o Vsemats ]
Fx_m 3 DRIVE Tlémm HETORS | N “Esm_ PL
KLOMWN i c | ﬂ - OPTIONAL
3 % " QP P
m | suppLy|T MOTORN I\DATUM DETECT ORI | txre nsiON
[AXIS 4 DRIVE  —— e Wy > ~ SENaLs [ N L
RS 232 ‘ : | _RS?232 | ﬂ__. g BOARD 7
< . . jl|.l
TPin DIN (REARPAaNEL) m--— - [ PR ; mx_o
26 Pin CONNECTOR (REAR PANEL ) PEINTER INTERFACE | +__N< VvV  PLC
PRINTERPCP VDU
<. DC DRIVE | _UZO ,u
ROARD v.DU.

ExT Vipeo RfAR Panel.

[




~—  PN[D3  POWER DISTRIBUTION 30ARD

;, FRONT PANEL Wan Lon
[REAR PANEL P — N W
AR PANE o | ! .
R | I e \se zp\||< oy o LIVE TO MACHINE
T | 71 2 4 3 5 6 |eaneL (4 5 Jrua*
- - - CONNECTOR.
£ - i il N R R B
_
sce[ 1+ 2 3 | . e |
nozmm - —uil _ MIlly _ Ilm ,
FRom € o
MACHINE ki | |
] " !
L1 el R — Rk 110v
S\ OPTIONAL RI/1 s LA |
N q _mu_ﬂ._%__m — > ﬂ‘ L. ! !
! OINT J | ; ;
. | . g i
N=3 “ mmrﬁ f _l|||‘m_|||llﬂqu( . Ch 5 |
PLA* N £ L _ Z/P 7i | 0<W 1o
| : S
MAINS FILTER . | BRiE
| TRANSFORMER
T X mEe
LOGIC TRANFORME| ! X . DB ¥ [ 4700114, S12v1 - 12ve |, o J
. o c— .Q_A.
H 5 _ \“I ﬂof K R2
n 4 A co, D3 -8v | .
i D o/ ©
! ,, A 21206 T Yo, oD
,. F3 Tirpala RIONR 4127 A e 412y 7
|| 00 [ % hd o rs | o[<tl - (1o
MU = I e 43 Y o 12 = ov Jweu
| | _ © Tov DB3 Onw,l_\ quw _M HET5TI50F mnmv R4 e ~
. 7 | ’ e 1 To
10 T2y _ , “ Sa 7 qumm;om
k
12 7-Sv ) (nv‘
. £2 _ﬁ TIP4A  RIZ2 D22 ﬁ< +5v{ 310 BOARD
: 3-i5A | i 112
L“_ LU RI s 1 "_N_o . = =
DRZ _owoo 13000 27 2 SITC 2 3 J\Now
| 110 . AR TR £ . R& R3 |
[T 7| 8 AT s hm_oj_m._loo_wn ov | 1S | ;e
AR ! 24l pLF.
ov =




() sPeeD

DATA
Bus

DATA
BusS

1CM 3701 CONTROL X AXIS CONTROL
CONTINUOUS PATH LoGIC OPTICAL
ConTROLLER ¥ AXIS CONTROL
IC 3B 9I00213,15 | SOLATION
D Bu ’
2658 ASSREFS 1cs ICs 7 AXIS CONTROL
AXIS STEP ¢
| /DIRN SIGNALS . .
D BUSIAXIS ACKNOWLEGIE S IGNALS 17, 32-38| T Axis CONTROL
AX1S BOOST SifaNaLs 29,
PorTs Amw%n 3.
ICs 1,5 |
AXIS L X
DaTa |OVERTRAVEL .px_m y OVER- m OPTICAL Y DRINE
AdD DRIVE OVERTRAVEL
aus Vi \ 7 TRAVELI N ISOLATION Y4 FAULLT
FAILT SIGNALS LoGiC svreris Y . T SIGNALS
PorT 48 IC 26 Ic 20-24. 2 B, fes 32-38
DATA BUS ForT SPINDLE m
BUFFERING DECODING DATA Mwﬂﬂm oL N
AnD Conmol 14 Mo.mmw&oi BUS | pogr A N
1C's 47,43,45.46 "a7.78. 1c's 58-65 H
OPTIONAL ﬂ RELAY |m4 DATLM S C
ADDITIONAL o] 0 DETECTOR N @]
vau rs 232 N Mv ORIVES | 13 oA T eie ano 1 NN
LINK N 8uS forTs mkﬂ N BUS |SPARE SGNS | N
R b, I¢, 40 44 F Ics 48-57 €l HDWOMJ‘.DNm N
NP ] c ASSIGN ASSIGN
INPOT ¢ FRINTER U SWITCHES SWITCHES
SIGNALS 0 b | DATA pd )
N F—{N PRINTER SWi-6&
ForRT D ||y us| PR B o hus| STATUS
ICs be-70 | |k == 1e77 L]

PNC 3

INTERFACE

1C76 ReyE

BOARD

O xodomzzZz Q0




REAR PANEL
ON SWITCH

/FUSE
a3 LoGg!IC
TRANSFORMER
3R .
E
SKA. BNl +12v
L- MAINS oS
. Powe R
N JdFcTeR SuUPPLY AND ,
FRONT Fuse
PANEL :
. . 110v
SWITCH W
| _ +5v X
AnD FOWER - LATCHING _
LAMP _ - BowEr - CONNECTOR F
RELAY SurpLy > TO INTERFACE
AND rustc L BOARD.
"ON”
INDICATOR 1 2vI ot
DRIVE Powzr
COMPONENTS \
POWER mﬂﬂmk
SUPPLY SKE . \\
lm,\ Power Sureuy

BLOCK DIAGRAM OF POWER DISTRIBUTION BOARD.



PNC PROCESSOR BOARD

BLOCK DIAGRAM

OO M Z Z 00

RESTART
AND
SERIAL

DATA
BUFFERS

XTAL.

A O—-AO m™mMZ Z0O0O

O

CONTROL
SIGNAL
AND

ADDRESS
IUFFER

\Ty.ﬂm\mmw

38065

DATA
BUS
BUFFER

FPROMS
R AMS
CASSETTE PROGRAMME
CONTROL
CONTROL SwiTCH
PORTS ﬁ PORT
KEY BOARD &l
CHARACTER
PORTS
KEYBOARD |




PAGE
MEMORY

25rowWs OF
40 CHARACTERS

IC 13, 14,

EXTENDED
CHARACTE
GENERATOR
BUFFER/
DECODER

Ics 16,17, 18

EXTENDED
CHARACTER
GENERATOR
MEMORY

IS

D
E B NCS AB A2
ADDRESS, 5 4 i
RUS 3 F
£ ¢ 1
- R R CHARACTER GENERATOR
me/_ ), DATA INTERFACE
| IC it
B
U
DATA\ | £
Bus 19
R
189
DISPLAY !
cLOCK :
Ic 10
Vipeo INTERFACE
ICi12
COMPOSITE| VIDED
Viggo | DRIVER
To Ics 4.5

vDU

PNC 3 VDU BODARD BLOCK DIAGRAM.




SW 17

SWE-10

SWi-14

swig-21 22-25

26-29

[

SW15-17

2

s

[

North East Electronics Ltd.

PL.A ﬂlm...hl._ Ic3 Ica iIcs
— — - A W
g = | ¢
1% —_— o a1 c c
oM. (0] |
1r _
2 i
mom &\om
! @)
F Ly :
ON- Gm IC 9 _0‘,_0 IC11
c [ c
m 1| |1
IC 15 IC16 % aricm
) o
qouo& m. u v
O] ko m n
le——3 °P
2
2 SW30-33 34-37 38-41 42-45 46-49
_ I ]
IG
w4
el
[£)
—
r6-8
|
)
o ”
c2
—
Processor
Keyboard Issue2

cl4

1C12
-

IC6RP3

H “:w

gl
d,ﬂm ! w PL.D J

&




5%

Wo
~Nyo

220R

RIO

q_ﬁ

PNC 3 vDv ez | TEM TL
+5 e 800 |5
m%! T2 00
oF ] 37| °° AbT
Do\ [ 1
m B304 w H 9341
& 25102
O
o/ \ ey [o7
ICH
DIRN
O<IHI_D " \N@ —
| 30 Ms
2Lie/7
7
+5
E_ Ve ST RNISE
? : .l—ro B 6

b4 15 312

145
2

e,
4

pLc VIDED O/P

ReslE ST RV 6.5M

ov

MO
T
5 409
9340 &
v B
&1 36 o
< SR (O —
<8 38
PA#% NW::.I LW 39
330R 5y 40
R® bl . z
oV 2 7209 cLK 22
M ._| \_l 1c10 w/:\wwf.m,ﬂ L.N
NwH ﬂw 5 WWo4

45
24
Ac op
__ & AD
RO H\M 9
= e H
I
231 IC 14
7 AD3 22|49 07 |_|N|_ A7
RIWE21|\Je
SPL8ics o 2&
Zorve) %
Qv
—
—

\
—— ADDITIONAL
— GRAPHICS CHARACTERS
OPTION .

+5
1,\20 +5

, 4 e
cos LS i uﬁoo &l
O
AD! S y2| g coL7 Cl5\ Ao
wed 257 cpz 4 GG
cos i 319 GD3 S
coed 1C 18 |
L2
AD3 | SELECT.
3 45 OC 7
&0 13115
ov




"y
-

T
i

€
[:]m
EO o9V Uy
b

) i
R O E R eE ee A o
: +
82
148
UO[] 4
1
C— i
() 2 o
+
.’.
1no 19
Z
A D
9
+ €0
+v0
+ 20
R
aid ey
€4
LY
oo a +280 V3
. Y U - ]
T3 sy +e8q LIEY 24 z4
O T® . ®
I¥4| AG AQ 21

+i2

+ "": PIB0Q uOHING(NI8|Q JOMOd a1 FINT
- S G R as =S uw L] L} 1

)
d

AVI3d

bl N
L]
o]
g
NS
v
8 N2 ApZ)1-00t
84uf| A0¥Z-00Z
104
g g 1N
[L¢}
LEINIF]
¥ —
eq
o]
AS
o] /
8
v
N
ans v d
hl
3
L/



Ic8 Tcg | Tc\0 cil
Shek:iENE: o err ac eFT Qs AT — RS LEFT L
so0
st CcE of I 1 — i i L F
] 1
S¢
i S fe) —] ]
0| Ten g e - T
A A_ = _»o|
< s zsi | SOSSAH-2 A2 | -
i 1 I % B—4 TC3 u__MDO@ TCt — Ies
244 |17 27 i3 AS LEFT m:n\
As B Z 2 ps 5 Lss6
E) %) ) ] 16 -
ol TS 3 Hol.D ’ IHH
. e =1
AT T R . oo |5 F . 97— - — -
21 T 3 p. Eﬁlo.u hbl\
: . 1C20 I_ﬂl 19 i Apy 12 LS00 ' N b _ | _l_ ’ L1
42 ,M LS ry TRAP W — ;5o . _
il . P
ol 3T s : o OMWV. LS En
G L° r2l/SKB 2 |
e 7 AT o —=HICR6 K-
PMEE 14 I3 pres T4l 5|5
< - B oTfrces) 14 373 15 S
,.15\ bwmgLMr.ron ,,l..ﬂ [
_ _ L R 2
J_ g _ : - © wq.wpé _ % ) ]
8|_w» Tcol : S i, i ) st " 07 - KEYBOARD SWITCHES SW1 oSV &1 +
7] e I3 s |Iummm§1 o 2| M sweie 2P| ! FR=T%1 os o ol uel s 38| sof =4S
03—} gros = P e NEE A L e ol o | BN e = ) S M= = B Il
] s O?m :|Nl| - OOM Hﬁ N MLI]IM mw?\n.lmo .|\WW| Hﬁ Mm 4 6o 56 s2 43 44 40 & 36 @.
Ir 5 e (L pun] Fod —=| LS 56 ST | 49 45| 4| 33| 3IT|rB®
2 e S ETR 3 /S5 Tel 2% jeg 22| 18 sp il 7l 3ila
W I%Oé&& d 13911 23 19 8 [+ 1§ 2| 32|77
e le Y% (2 : {16 13 r3
13 2 acc - 8% 24 201 9 4+
19 5> Berm 9] _
01-&l EMS 07 n® 28 21 lo 3 17 .m - m




RLOCK DIAGRAM

ASIMILL 3

POWER IN OPTIONA | RS 232
PRINTER Lok
STOP 5T0P
SWITCH sserre yWMM
‘.lozc,zvl_ SWITCHE
LATOR Col P ||t._~ !
> D B. Fusss |w
i POWER BN e S | _Jm
+1%v
CONTACTOR 20OWE - g 12wt
Lovoc Lue CONTH CONTACTOR POWER 12 A N R
LAMP 0
TRans pump +12v T c
_ | COOLANT CONTROL £l
CODLA R S
PUMP b R \lmy ﬁ m
| A 0
SPINDLE . X MOTIR POWER DRIVE DRIVE ¢ R
voron @ —oFmd—{ pee |55, \
_ 24, 3
CONTROL SuspLy SuPPLY K
. Y MOTOR POWER Fuses E
@ WMO“H(VIN @l ﬂrO._W : %
24v P A
Z AxIS Z MOTOR POWER R o) a
@ MOTOR wsonnd=—7 oo A
SPINDLE CONTROL R
T AXES OVERTRAVEL SIGNALS | w .
ST c
..y @.
-2 DATUM DETECTOR:SIGNALS
5 |
DETECTO! VDU Pric
e
e SPINDOLE SPEED SIGNALS.
2 co2

TASIMILL 3

DENFORD CNC

UNIT.




N [3KS
; T T RE
Z?T 28] ;2! 22| 23 Iz\
cs Dgo_s_ cs
_ 7] pv 2
6. ¥ |
TcCl S| T2 - !
, e e
=1 s2534) —51 225% 1
g 1]
T i ; o
) | L TClq 49 ___20] o M 7o " ‘
Tei, Idxs SEE E_‘icu(o agr_r? .,,SAA.,,,_A_.__»E{.@(o ouTZry 9 M- S22l ]
cLl(/@'_";/MK\.(’_.._fIa,s LeFT ct’f-ildr g’?r’t !Z‘_"']';T:,'Jf_é’%tﬂ fﬂo ‘OA-~~>I(_5E rpi. Icis 1 / ! -l_ioo,\ oud
fl 1 P ! _
l !"\lL_J;_oFf_rl? o, EE % l- oL l T2 sl B 'ﬁ"( v
Tia " ALy sHT2 5 2 " ”‘2"; :
! ]l:gnﬁa’ ST 1 206 Tics P Tl T12 ewillss & Oud.
| | osc AR ~IC'I_(8) ey .
. | ufro - L‘_S?% ‘*‘Ij 1823 Tz *Y’MIP:%‘I T3S pg 12ud
iy 71 Lclwo . l Lsoo TUZ [, ° e e ( 10 225 ! - Y-
/. 1 % ] 9 3 T } 6 Monp
\LATHE oPTion _, ~ RY 29— s—= S >rF}'° . 2 MeTL }l 75
o N L " 2 6, i
OB/ E T Fp U IR el XpL Iczq-P”—‘ !
3 | LSoo T S i Rud
e Z bx L—27 %}II KMRES - o 257—’ ‘\ E@ F ’5 X bikny
0 . me._.. sl % L 4T3
_9! ol e bo) k- Ao s i, -ﬁ‘?K I TN S < 7;’ e 19 Msrep
Ox TS 7 e NP N 12 i P
—&1 370 1IN N T VA 116
pR7—L — 2o g LSIz% NP 4__3:634- f’7‘
‘ 0y + %o B~ |xeis P + .y e '7"4 N
PLD hS—-/Is—% ¢ + oy S L P I8 |t
pLO-20 — A9 —- ] ﬁLE \/DNWO-—-—O—\(ONQ——J 3 5}’9 _j); l‘[’l“}—
/ mMRES i
PLO 44— fllo— 4002 . Pl geael

Perbes ¢ _F By v ' ‘,"i"””l A T YAVl
LD RT : re OX parS.S lg 5 wen 35[::0 =R Y
s Y Tes pLD 4- 3:.,,""” 2? R

G = 12ud
T N T e
- e ‘
3 ﬂ S g ,qf PT I3 T2
A e 2% ! \T IT_/ZL;;? red -
s e 4 g ) - _m“_“*/'—fe‘ oL
DEO——%‘—SF EQ—XSrfor _ T( }»-C’lFL‘ i Tclo Z 2 [)p9 T7
5 7 NSEPT 2. é 14 1S37% 1< T2
—_ l—f— Nsvep1 —_— Yspj - c (:3—@ ) =y 12ud
- 4+ 25 K3 N AcK E '?n _\f ; ) 23 Toear
MBS 1S Tsrent — ol — r':q?[? ______ T
- e t(:::j 12 - 0137—9 oF 3 = TCRe7 ']”{i?ﬁl
LS244 B T l T IR
- S o Esrepr g ] 04 » 1 l\ 7 L5 I| oo
' - & rg T

-2 Zonw H
=
w’\‘ T Orun -—Q—( 2AcK z(mw.—/

0&7 —:‘_QZ \[_rp’&?‘ 12ed 24. Towe
S . on
pafytL 19 6 Lt I__;]___/ ]
Tsep9 | CZ ‘a—H Tee TON N o e Tbn 3 al Lﬂf’?_jﬂo
L T
R }-—(fncm
ot tsv | TC32 4019
A - {12
rRA
o XOF QT Z L.C’z_/?—-——s— X DRF
peo—2] 19— xack L A
3 12 Y fAcx DB¢ ._.4@- —&— XOoT N\/\ -
1] 16 2pack JE—1 T For o _g\ i 2 G- NORF
Al TeS S Thack 1 LI 0 1364125
Y S T8 sy YIRS
e _ 4 152448 Yor Zl':f(-ﬁ- z L33 oerf
2 e - 7
1)37 __7._L_ L _%——':CLKSEL — ZOoF N\ % AN
Jﬁ\\ T 087—@[* e 777 o "/‘ 2 22 ToRF

e su pn T A pLC
e 7 2o PN C 3 INTERFACELor —

PO2T gER 00T l ( seride tam ooT ' _TANSL}— —

7 SERdL 04T I Ta AL

PLO2. SERIA <
wsofesl
ngf- W7

BKT



-+~
PLD 9098*50_4 - 0PE304- LTk N
4-1 ) DD "[—— el 080 o 7_8 A ) ]2 DCO E .‘__j I |A{E_ —
le — —1] 13 7 —_ 9T o s o |PLB
c I JE— 13 XOT —= —. “*“:2—. ¥
40 &l Tedalie— 6. 14 TC Tez 2 oT
15 — AS S51Tc4S | s Leos I Npraae—
39 A /6_%__ 4 ", H 10 iy T Sy
P _~_§“ Xh LH 10 T '__S X
1y 3 7 3 na _ ; _k Levs 3 +XoT
3D _2] 8 2 18 } 3 ce r—‘ﬁ’;- —
3 0 _L9J_ o 11 087 — 1| op H2o0e Jor_e Tl ™+ 'TZ AAAAAA e Nor
l d 9 In I
. . = /Lsg\-ér s (;‘1- [T
LSI38 g5 IS | 3 /on ﬂ_‘;ﬂ 4 ' get& Yot
1 4( TC46 f | Teaz |

—-— LSSZ AL R D t
w2 A1 3 o] [
e Al W@'—’g@ g or-S T 4 |on e | 7 -Zor

- kA ) o
. w*L"S‘l}“?o* tsco TCls E L9 1o
= D e,
HJrcie 2p Tor—&! UIC??P o
fhiz] ;a == L$|39 Leo. |9 =Tor
2 3p5 PS 4 L
4 _ || (o 5")94—4 LSOQ—' 4 -
36R0— ¢, Hiem 2 - e_l g s’
zﬁ’ "QED— '—1% 6 b2 A%ICQO%G ﬁ_q.__glq BLZS ——lo +ToT
AIS‘ __TD—Y—P7 ﬂ(] T a & P40 NT ¢ — | oONT
S 1 e PLE
I - 47 pe — =
’40; 19 il 2 pg P/\}C 3 INTERFCE QOFS
I & i )
113 Tc44 :>'—§ Y] TANS 4 1582
12> ! 4
B e :' FC “Tc47
o =
o=y PD
W -2, e
e
Ls'zsﬂop A*_A.J)_ﬁ pF |r,4,3 \?}\ lov
BRI N — S
OPTION Teis orit] g ikt :L*’ 0 as PLH T
T~ L—*( rO \ ; 45 23'1: LEFT #aws S10E
T LS3T3 —he IC§O§N
w7 S o _po o are R,:
pLD eoy KH(_{Q + DCO—T\S | Icgg 4 ﬂJl
7 — Ton! v
T M i - o Q?\( I J
LA - | ‘-\ AN
L
. 9 7.}_,,3_.7,5 ’i TCSS g| €% LM!OCH F’“’ /é oL ’2
pc M| Tclo _ 1 Torct? v;23 me LMlocu
o s S| L
ol — AT
nt e i 5 Ly
lgo\( Illoon Pﬁl IT Berf X / - I r4s
__________ o[f VREF | 4g Iooﬁ[ Ug’l\(
RS232 oPmon P6 T wR N on s re, =
| T28 | 270}
o7 Vg 1o L N | ‘
bBo . ) RxC N % '
i T)((_ 25 ) : | PLHC?SVS
] — |22 2 |- = — — — - = —
E IC4O SR i @ '_3;)_ IST<' e lew e < DSR - G R\Clh’“nmo
_ﬁ, — | 24 r‘ T4 rq_\(-\ r29 sioE.
82SIA TR p e < OIN NO's REFER
e 24 1K r2s \gr2b I
- — |23 2z (oo —» TR 20 | > PLF
] RIS o> R ﬂ ‘.’5’: ;«'—}i Téz —_
R7 B — -y Y41 Rl 1 r
PLO 45 — Ase)_’—lcm G pl % ﬁi < C'rrs,-sf trux’—% RTS -4~
pp9— RST; )——— REseT o 2 to ';4*[»__]___11 TI6 gk { rLrSK—l) ‘
cLK cLK . 30 4K1 32
PLOZ~Rsr s e——iww R |5 15 ‘H"S Ay ,l} o _ Tel -2

(-~ —P—\I [ —3 .
r 40 il

ke 555
—gy - e OV — 7



T N
+ P10 4 6|  TCST G /V,'\)(S INTC e e s &,F?s
530 IE4 ‘ s Q{bc'i RL
0o —:‘"3 s 15 T_
3] L o PEIR 3 fui2 Ao
7l Tcas |, TV =L b frs=—§ AUKR NJ¢
— Lo TCS2 [ Tost| 11 auvy? o
14 . 1S~ 2 s | 7 10 :;Ki T Aux (-F Gommon
4 THSBT3 | le | @" {?M 12 A& Nklv
—T] 3 ¢ ool 20 Aux S nNC
i7 e = TS| ;_ @‘ Tﬁ‘f}—'—— 16 AuS np
= P s | 4 13‘_@['{?",—-‘-—- 3 %uizé Al X N0
e A > T panrans v nlo === ",
e I | st Sl S
DCT— = LSO [ ’ & ,",—L[-Z-Ll'“‘"'”’ 24 Aus 1 so ST 5
U ;\ 2 Rl 23] que e o Lais @80
Pe  ofp ' ?mgmqlf NS
ond —_—— !
4 = o ol mox o commen EEET
330 s s RO T~ 2 Ak 9 n|o
5 g/cﬁ T¢c §§ [ Nt
0co—2] = B 2 é%si»— RLip | gux U nfo
—= 49 te— g —— S| ] Aux -1k ommen
g & -—- Avk 1! Nio
14 IS ' q
4 - v 12 nlo
1 e ' dut 14 ~lo
3] 2t N
I8 19 ~3 s ] auxis nlo
bcr— | L€ 4 Ll - ?% aur 18 NI
JUBR 2 == 2| Auxlb Nlo
RO ol I
ont 52 PLN  PLG e
\’LVII)—:);— [~ N w - rad L4
LS ICM—%‘K [ =5 Leise 1Ke ‘e, 270,
2 =2 :':%L“} 5 X MKR rg‘}r,{(, K2 SO
IE —7rs9 s7s9 220 220
é 2 T =8 4 tmicr ' Sto g6o
Oca 14 4 T ™ rs8,6o
Z 13 < S Wty ) IR UL T
d 3 + o : S rKFéTMKL
—~ Il = 8 :E’L v Tf'{fth =
_9]| H 974 ¢ 1$3 PLp
BT =21 7415244 P pLF
dco—2] G ) Ee 2 seaee 3,1 presmeg
2 e e e &
KRR SIS SR ] F A
8y I ¢ \ 7| Tc77 e 4
Dani '@_\EL'L W s S e £ s
T A
—P—CT 2 <, | ) é, SPAE 3 _/_41 74 3 _|g c
e L L | a T
- ONT y—— | sone & 13 g 8
Eiguale Iccé' P][}_ \%;Il":_)LK EL_L_' PC?.__.Q_ Jy - 9 MmT
\o T 1
_!:}fikl ‘ {EE:_. T TRAUTO PR O“fncf__m"%,o"
6 4
oS ;2_/’:'15‘4 T 4 INPUT | o o pig swh
(o= : 7 (TT AR i
3 ICT0 1 i)‘ see | < InPUT2 PCG;;_ Ty 2
e = = GK{ Ae—y ] _@_ICY@ 4=y 3
',5’ 74152441 {':’["'57" Tes Ty — 6 WPt _Slyq1244) 5= %
7i ,63 B T2 | 7 IneuT4 4] _%5:1%
Ty =i f:} 1 13 = 6o pLP
% ‘8; Cﬂqi&iicés = e @ INAUT S 12 & bl &-c = 11 Gosy
A=A 7 [ ’ T 4K ——
b¢r . ) S = g 1eoT & P2 ik Céé}io —lo A
| 19 c 4 ) | 9 Ko ¢ 104~ 4k
ﬁtb— E_ﬂ 10 InpOT 7 h\
P .

1 ON I (INPUT Comm,h

PE



AN

ic1

SKA

c7 12vd
ABCy 1c2 yR1 YR3. Il 'C6 1C6 p1 ' : ,032+I ovd |
1C3 55 1C4 r—F ° R19
. 4 v 4 23 4 5 0 +7|:§] ) é
6 g
1C29 7
[ i ! [ - nrr T2r'-}
( ) v G'm 1|
| Ic25 [ | | I
[}
o b icts e N cos M ] ! I
Y s R e B It *tic1e Ic30 i
ic8 ICo ICH ¢ | p 1C21 M 2 el |
- i ! Y1 82 [ & | ol & el |
]
1Tine o g %17l |
8 ) O u n k] ﬂ g ° o i I
L D k= i II 6 G |
1
16% £ o e 120 |y | L . - |
m 1 — [o] Jd
u O 3 PLC
D o iIcez 1 . w3
; ) 10 P5 L T
=18 L] I L. i | = s T12
1C18
1C10 |c121,§35 N a0 |c1(6]116} T"; "
294 A U4 Uﬂ |!6L RL7 R E E
F L
g g | 1
UBEHH HH U 12vi 5 6
-'I 6
! b4
T3 ¢ UDD C:)
o ; . £39 U4 RL14
—)
PLD 3= 2 PLG
1 26 [ -—u—3—'—-L:" ? 2—4---——2-1
SKE[ 16 1 LI RL13
30 l_.a—.._-...-..——._..l
ra oy IC56 R
ic I ] "+ CD oy L AL12
a2 ™ 10'45(': p10g 6
35 p °n o i 5
8 RL11
-l L
40 I+ R : ;
Lt [ od a4 R
[J, == L
45 1P ¢ N opy 3
¢ 4 i ™ °f ul
st S
50 4 - -
9 4iC57 PLHJ'
— tcss,_._.._-lm_1
= -y | 1C47 L b o e e RLO RL10
ror) o r45 r50
- — a4 1C63 5§
1C 5 = —32 K
44 '9-'8:’_12 H 4 51 g
L_ | | - 2 RL2
P13 VA3 PLL
° i ] IC72 1 UU 0 52
1 e 6 T q D)
a P
Ug Il 1l 1 21 ] THP
' IC71 0 7 L
L] a) ° T19(12
: ¥ Icea +_II alces T1gq Oy N
178 L] Ses o D o T G DUBUG
62 &8 7Q DU 0
F,,r-‘pm D15 170 " ! D[]
]
L e p 5
kil 16 L 3DU I+ 1
16 N - 1C76 Ic77
SKJ 14 ° PLP
ol
E v
tmkr [ 4
ov 1C69 SWA ¢ 13
5v P18 I 3
PNC3 INTERFACE iss2 R —
North East Electronics Ltd 64




PNC 3 External Connections Layout

INPUTS

AUX

CRT cot c02
\

1A

\

| -




o - 1
m
4
-n |- 2
S
o PNC3 -1B-8 -
z €02+10
> 1" BRN _o/T LIS % 30
0 COMMON N =4
I . coz-1 -X OVERTRAVEL
2 ) RED xN g/r L 32 o 5
- ORE  +X O/T €02 -12 33 +X OVERTRAVEL
le) 3
o N o Y OVERTRAVEL °
- YW  _yo/T £02-13 35 ) |
ru_) [ e T <& OO L. ;
| GRN +Y O/T €02-14 +Y OVERTRAVEL
o 5 = Ng ™ <2 3 oo - -
6 - 9
® VLT -7 oIT 0215 35 -2 OVERTRAVEL
E 7 N.C. —& lo)m-—o% @ - 10
2 GREY +Z OIT 59246 39 +Z OVERTRAVEL
o 8 N.C. < —O >0 - 11
& -WoIT (0217 NOT USED
m 9 N/C K ? T ~12
I +WO/T 02-18 1 NOT USED
NC ¢ "
9
ﬁ - 14
7]
= PNC3-1B-N [~ 15
3 1= 0219
% 1 ED__DETECTOR <
5, COMMON A N - 16
€p2.20 NOT USED
b . W DATUM /% 3 S .
5 DETECTOR ” ¢ 9
m S LYLw X DATUM oz 3 X DATUM DETECTOR
DETECTOR < e O O - 18
. GRN YDATUM (02:22 3, Y DATUR DETECTOR
DETECTOR o223 o\/ T T - 10
5 | BLUE ZDATUM . 40 X DATUM O/\_QETECTOR
& e N
DETECTOR = ,n  SPINDLE\_RPM \4/0 *
s |LYHT _SPINDLE REM 3 DETE CTOR
DETECTOR A O\«/{O/ - -2
- 22
Q
z - 23
2 .
= PN(3 DRIVE BOARD Cot13 - 24
o )
4 BRN X MOTOR " BK
z X1 PHZA S - e - 25
pe SR
g x 2 |RED X MOTOR €0J-14 42 BK/WT j
PH2B S AT TeT -2
g ORE 0115 43 RED X STEPPER
5 X MOTOR MOTOR
& X3 PH 18 3 N LER A - 21
' YLE X MOTOR coy 1 " ROIWT S
h X4 i - 20
JA P 1A
~ GRN Y MOTOR oty L5 BK
! Y1 PH 2A &— n SO — 2
-
& vz |BLUE Y MOTOR co18 46 BKIWT
@ PH2B - 30
§ VLT Y MOTOR cgi19 47 RED
v3 PH 18 - 31
vy, |LGREY Y MOTOR cot-20 48 RO/WT
£ 0 PHIA ) o -3
2 RD/BK Z MOTOR cog-2 49 BKIWT
g| &2 71 & i
3 ot PH2A a1
mpan (01-22
£ 7, [ROIBN_7 MOTOR " 50 BK
z3 PH 2B - %
nE < 73 |.0/BK_Z MOTOR o123 51 1 RED
v = P18 - 3%
1 = § 0/RD Z MOTOR 9124 52 RD/WT
»| Z b PH 1A < : S - 36
« =i
4 e
o] - 3
B [#5]5 [
P32 |7
§ o [~ 3§
T
m o 5 ®



10

e n e w e =~ e =® nhuumwnwmmmn,eununnnmmnu\unmwu
i i i 3 1 1] i 1 i - ] | 1 1 1 1 1 \ ] .mv 1 5 b 1 1 1 1 1 1 J ] b ] i TR | i
183
1
: AT ootz mor
17 - '
18 SQﬂo: _ |
2 19 22 * ! A
20 ' i ' '
4 20 23 ’ |
Z , 73 Lz 23 :N!L
23 ] (.
21 L
24 : IR LN
27| R1) LIS
COMBIVERT 5o ; [
P
(] 9
« N |1 FLC |27 7 LUBE  UNIT (IF USED)
7 # d
FLB| 73 73 | N
. 1
Lofir L FLA : W
_ t
T2 Low L» % |
i
R22 FRQ 781 ﬁ \
RZ4| 1 ov |55 E\E
y — N COOLANT UNIT
REF 1 56 i _
2 N | m
CRF| 57 i P
coM|m e |® 260VI2v L , |
12ef10 | i} Lo B
. — Lo L L S
u 19| R |58 9 | £ 4 12v e T
,” 7 Ovi 9 } 1
! 67 [24v L ho 3
i !
v Foj®o LAl 671 | LOW VOLTAGE
M £ le b WORK_LIGHT
\'d 21 M ST 59 3 £ { ”
s |a L - ,_
| 0 b L
: 16 iBB i t O\. ‘ :
3 69 114 | ! ! ﬂ
L] 7 71 | . : ‘, _ m
S L N B a | |
C ! . - ; ;
} e i UL e
12 B “ ——
N 5 7 | 81 L
T : 3 | & | SHEET No.
R31S USED ON MACHINES B EASIMILL WIRING, DIAGRAM 1o
WITH AUTO LUBE SYSTEM i MAGNET!IC v>2m_..GVI COMBIVERT SoNToN
- TYPE 53 SHEET No.
DENFORD MACHINE TOOLS LTD BRIGHOUSE WEST YORKSHIRE Aomz.?x STANTON DATE: 2- 8- 85 _;no.m,:

oaTe: | a3-zocosc

—A

—C




7

j-2-4

920002-£EVoN ONIMVYEA

-7 ZL¥Q] NOLNVLS KLY AS NMYHG| SHHOA 1S3M 3ISNOHOIYS QU1 STOOL 3INIHOVA  QHOIN3Q .

KNEE
..................... -
et e - 1
O i
o 33
({40' X NC.
SX LIS
X LIS
)
vy | %
/O X N.C
L
X DAT
3
com
37
X DATUM Y DAT

CONNECTOR 1

CONNECTOR 2

WYHDYIQ  ONIYIM  SATUWISYE

SO CKET PLUG /COMBIVERT 53 ONLY)
— X SLIDE CONNECTION BOX
1 2 3 4 o3 2 WL
et o3 @L @5 @' 57/ #56 @55 J BKIWT
5 6 7 % 8§ 146 5 42 BK
o 961 0 @ @58 ®0 © ©
9 10 11 12 71 109 41
2 @68 @69 O @33 @32 930 €99
©a 15 18 16 15 14 13 4h
O © 4 943 @44 €39 ®3p 835 @35
3
17 18 19 20 200 19 18 17
@45 @4t OLT @ LB @ e31¢ o —l Rg’E\gT
21 22 23 24 26 23 22 M
€49 @50 @51 @52 €3 @40 @37 @3,
REAR Vitw REAR VIEW
COMNECTIONS IN MILLING HEAD 3
BT
o 50 BKIWT
> ,
-~-—<54( b9 2A I8N 7 srepper

AW MOTOR

-7 US 52 n 1

© 51 "] RDMW T

hu 39 RED
+7 NG,

b7 RD/WT
RED

CONNECTION BOX
{
o
w0 o
v
o L] 3¢
RAVE +YNC
Y LS
Lreo © 35 B/ W T
vO% v ]_—-Y NC J BK
46
28
45 2
T © ‘o A B
_l_,‘.,m_h__z__%m.J

40
Z DAT
ey
B
O
RPM DETECTOR

Y STEPPER
MOTOR

X STEPPER
MOTOR




