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PHC3 liaintenance lianual

1/ PKLC3 Control Unit Inforwuation
a) Built in diagnosties / Fault nessazes
b) Preliminary Fault Finding
e) Block diagrau of control unit
d) Dasic operation of control unit
e) DBasic opération of Printed circuit boards
f) Block diagrams of Printed circuit boards
g) Circuit diagrams of printed circuit boards
h) Circuit board layouts
J) PlIC3 Internal connections/wiring
k) PHC3 PORT details

1) Error messages
Overall Systew Information

a) DBuilt in mazchine diagnostics
b) Easimill 3 System diagram
c) Easimill liachine wiring diagram
d) Easinill r:achine viring

f) Easiturn 3 Systen diagrau

g) EBasiturn

3
3
3
.e) Easimill 3 Control Unit internal wiring
3
3 liachine wiring diagran
3

h) Easiturn 3 liachine wiring
J) Easiturn 3 Control Unit internal wiring

k) PNC3 Ancilliary Board information
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1/ &) _Built in Diagnostics / Fault messazes.

Each tiue the PlHC3 stepper motor control unit is switched on the control unit carries out a
self test procedure which checks the following:

1) System RAM (Random Access Heumory)
2) System EPRO!N (Electrically Programmable Read Only liemory)
3) Keyboard is tested for short circuit Keys

1) The systenn RAl! is checked in 2 stages

a) Stage 1 checks if the 1st 256 bytes are operatin§ correctly if not the
Egs continues until the power 1is removed. If this RAll section is OK
en
b) Stage 2 _checks the remeining 5.75K bytes. If an error is detected the
faulty IC (integrated Circuit) number is displayed on the VDU (Visual
Display Urnit). If the LA is OK testing proceeds.

2) The system ROH is checked to ensure that all ROls are functioning correctly. If
an error is detected the program version number together with a iist of ROIi
numbers with their actual and correct checksums is displayed., If the ROM is OK
testing proceeds,

3) progran versions 3.1Y4 onwards carry out a Keyboard test to ensure that there are
““‘ﬁﬁ‘sggﬁt circuit Keys. If a short circuit Key is found its number is shown on
e . :

llote The RAl, ROI and Key numbers are as labelled on the Processor/Keyboard
printed circuit board issue 2 onwards which is located behind the front panel.

Systen Fzult Diagnosis (Operator checks)

A number of systen checks way be carried out by the operator to check that various parts of

the couplete nachine are functioning. The following checks can only be wade prior to the
rachine beinr ZEROed:-

1) System EPROIi checks

2) Keyboard tests

3) Input signals test

Y) RS232 Serial Link test (to be added)

lIOTE - Ezch test is ended by pressing the 'RESET' Key.

1) Systeir EPROM cazn be checked by pressing the 'S!' Key. The display will then show the
progran version nuwber together with a list of ROl numbers with their actual and
correct checksums which should alvays agree,

2) If the PHRC3 stepper wmotor control unit is switched on whilst a Key is depressed on the
lceyboard the control will do a Keyboard test where the nuumber of each Key depressed is
disglayed. Only one Key should be depressed at once. A faulty Key will result in
either no Key nuaber being displayed if the Key is open circuited, or the faulty Key
nuber will alweys be displayed if the Key is short circuited.

3) The PIIC3 stepper motor control unit uses many input signals some of which come from the
%achine being controlled. These signals are arranged as 'ports' having in general 8
its.

The input ports used zre:-

a) PC - Datum umarkers, spindle speed sensors and spares

b) PD - liachine input switch signals

c) PE - Printer Status and control unit 'assign' switches

d) P4p - Axis step and direction signals

e) P4B - Axis drive fault and overtravel signals . ]
f) P6 - Optional additional Serial Link (not normally fitted)
g) POR - wachine control switches and Cassette unit status
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a)PC -

bit assizmments:-
ki

Port C is used for the Datuu Signals frow each of the axes and for the
spindle speed sensors (only used on programuable spindle speed systeus)

6 5 y 3 2 1- 0
LATIIES: Spindle Spindle Z Datun i Datum SPARE SPARE SPARE SPARE
encoder encoder
200/ rev 1/rev
1=HOLE 1=HOLE =lETAL 1=1ETAL
HILL: Spindle Z Datun Y Datum 'X Datum Spare Spare Spare Spare
encoder
1/rev
1=nzetal 1=metal 1=netal 1=metal
"b)PD - Port D is used for the machine input suitch signals
bit assiznnent:-
7 6 5 Y 3 2 1 0
IINPUT 7 INPUT 6 ILPUT 5 INPUT 4 INPUT 3 INPUT 2 ILPUT 1 INPUT O
0=CLOSED 0=CLOSED 0=CLOSED 0=CLOSED 0=CLOSED 0=CLOSED 0=CLOSED  0=CLOSED

¢)PE - Port E is used for the grinter Status signals and for tihie unit 'assign' switches.

IHPORTAHT:~ If the uni

assign syitches are changed they uust be se

back to their

orizinal settings at the end of the test cr certain characteristics of the control

unit will change.

bit assignuent:-

6 5 i 3 2
PRINTER PRIHNTER St - SlA SHA Sl&
/ACK DUSY 6 5 4 3
0=£CK 1=BUSY 1=0H 1=0H =0l 1=0l

d)P4L - Axis step and direction signals.

control the stepper notors.

bit assipnuents:-
1

5 4 3 2
hth axis 3rd axis 2nd axis 1st axis Y4th awis 3rd axis
DIR'} DIR'H DIR'HI DIK'I STEP STEP
1=+VE 1:fVE 1=+VE 1=+VE 1-STEP 1=8TEP

e)PU4B - Axis drive faults and overtravels.

active il the stepper motor drives are suitched Ol.

bit assigm:ents:-
T

5 L 3 2
4th axis 3rd axis 2nd axis 1st axis 4th axis 3rd axis
drive drive drive drive over/ over/

travel - travel
fault fault fault fault
1=0K 1=0K 1=0K 1=0K 1=0K 1=0K

f)P6 Port € is used by the optional additional serial link.

CIPOR -
status signals,

7 6 5 4 3 2
iiachine AUTO/ START - Czss Cass Cass
STCP HANUAL clear Data present

leader
i=stop 0=AUTO 0=START 1=CLIL 0=DATA 0=CASS
LDR pres
PAGE 3

1
Sus

2
1=01

These signals are used by the control unit to

llote the axis drive rfault sipgnals are

1

2nd axis

over/
travel

1=0¥

Cass
File
protect

1=FILE
Protect

0
Sl
1
1=0l

0
1st axis
STEP
1=STEP

only

0
1st axis
over/
travel

1=0K

Port 0 Read is used for the liachine Control switches and for the digital cassette

0
liachine
Single
step

0=SIIliGLE
STEP
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1/b)

finding aid.

Prelininary Fzult Finding

The following syuptoms of basic
Before attempting

familiar with information in the maintenance manual,

IIOTE Syster power nust always be removed frou the control unit before
reuoving/disconnecting or replacing any components/connectors etc.

roblens with the control unit are included as a fault
o resolve more complex problems the user should becone

The control unit wnay

be opcrated if necessary with the outer cover rewmoved but great care wust be taken as
dangerous high voltazes are then exposed.

SYLPTCii

1/Unit fails to
function when
switched OH

CHECK

2) llain Power OH

b)OH suitech on unit
rear is Ol

¢)Fuse F1 on unit
¢)Power O} indicator on
front panel

e)Check 3 green

DC pouer indicators
on power
distribution

board.

f)Remncve interface
board and PLD

on power
distribution

g)heplace PLD
on power
distribution
board

h)Replace Interface
board and remove
PLD on interfzce
board

PAGE

IOLIAL

ol

i.e. pouer is
present

If no display after
2 nins remnove
pover, renove
control unit cover
and check internal
connections

all Ou
zo to 1K)

all 3 green
indicators OH

all 3 green
indicators Ol

all 3 green
indicators Ok

ABLIORIIAL

OFF

Ylait for 2
riinutes

a)if no display
reuwove powuer,
reunove control
unit cover

and check all
internal
connections.
b)If display
coiles on replace
Ol indicator

one or Lniore
off. Check
relevant fuses
on pover
distribution
board.

one or iore
off - Replace
Power Distrib-
ution board

if +12v
indicator off
Replace VDU
driver board

at L.H.S. of
unit.

if +5v OR

12VI indicztor
off. Replace
interfzce board.

Pi;C311i1I0VE3



SY!PTOl

Unit Displays
NAlI ERTOK
vhen suitched
on

+ CIIECK

j)Replace PLD

k)Ensure PRORAILE
suitch set to
IFANUAL. Depress
Green On switch
above STOP switch.

1)Press 'ZERO!' Ley

m)Check green
indicators at lower
L.H.S. of unit

n)check 2 green
sup?lg indicators
on PC5 at rear

of drives

p)check Red
indicators on
Drives

Remove Outer cover
and front panel

and replace Processor/

Keyboard

PAGE 5

HORIAL

all 3 green
indicators Ol

Stepper liotors
should 'energise!

lachine noves
towards Zero.,
Press PROG

STOP Key.

Check wiring to
VDU. Replace VDU
driver board at
L.H.S of unit,
Replace PHC3-VDU
board.

2ll On

Renove power
Check liotor
connections X,¥Y,Z
as applicavle at
rear of drive

on PCE

both on

zll OrF

ABHORHAL

+5v indicztor
OFF- Replace
Processor/
Keyboard

Stepper iiotors
do not energise
goto m

o to U

lothing happens -
replace proc-
essor board.

one only off-
Check relevant
fuse on PCB
on rear of
drives,

P‘.ll off -
proceed

one or Lnore
off - check
fuses on PCB.
and supply

ore or ore

Oll - consult
Drive handbook
Section §

PNC3L111I0VE3
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SYIIPTON

Unit Displays
XX Heypressed
Sgen swvitched

lizchine fails to
llove when
'ZERO' pressed

CHECK

Reriove Outer cover
and front panel )
and replace respective

Key on Processor/Keyboard

ORNAL

OR replace Processor/Keyboard.

Does display chanse wvhen
ZERO is first pressed

to 'machine noving

to datum!

knsure display indicates
lianual liode

YES

Remove ocuter
cover, check all
connections, go to
ml

IDI shown at

top Right of
YbU. Carryout

HACIHIIIE nioves

when ZERO is
pressed but runs
into & wachine
linit before datum
is reached

OTLER FAULTS

Unit Displays
'ROL EREORY

thn switched
°1

Press PROG.STOP.
Carryout checis
detailed in systeu
diagnostics by
operating respective
overtravel switches
(if fitted) and by
placing a ferrous
object over each

datuis detector in turn,

Please obtain as

much relevent information
about the faults as possible

znd obtain ROli cliecksuus
(sece 1/ a)? before
contacting the

supplier,

Relnove Quter cover
and front panel

of unit ensure all
inte;rated circuits
are 'plugged int
correctly. If fault
presists, replace
EPRClIIS, If fault
persists Replace
Processor/Keyboard.

PAGE 6

prhnprd test - see
Built in diagnostics.
if OE replace
processor/keyboard.

A1l relevant
port signals
should change
as indiceated
in systeu
diagnostics

ABHORLAL

Display does not
change proceed,
OR if error
Liessage displayed
see error
nessages,

iIDI not

shown - check

setting of

PROGRAINE swuitch
should be set to

HANUAL., Replace

switeh.

Eny abnoriial-
ities should
be corrected

a&checking the
s¥stem wiring
b)Replacing the
defective
comiponent

PHC3LE1I0VE3



1.d) Basic Operation of Control Unit

The PHIC3 Control Unit consists of & number of elements housed in a purpose built
cabinet, The eclenents are shown in the Block diagram of the control unit.

liain power either at 220/240vac 50/60hz or at 110/120vac 50/60hz single phase is fed to
the power distribution board then via the rear panel mounted 'O0Ol' switch and fuse to
the power supply conponents wich generate DC power for the system.

If the rear panel syitch is OH pouer is supglied via the logic transformer to the +5,
+12, 12VI and -8 volt supplies which pouer the couputer section and the VDU.

The +5 +12 and 12VI supplies each have an indicator and a fuse. The +5, 12VI and
~-8volt 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 cassetie unit and the programme control switches.

The processor/keyboard consists of a & bit microprocesscr, associated EPROII and RAI}
together with control logie, and a 61 character keyboard. The processor/keyboard
controls all functions and cheracteristies of the control unit enabling progranes
cdefining the components to be procuced to be loaded into its memory then edited/stored
as desired and executed sequentially one instruction at a time as required. The
processor/keyboard also provides all nessages to be displayed on the integral VDU which
is driven by the VDU drive board via the PHC3 VDU board. The PiIC3 VDU board generates

the display on the VDU and the display in updated/changed as reguired by the
processor/keyboard.,

The interface board contains all the PORTS, up to 4 axes of contrcl electronies, up to
¢ input switch monitoring, datua detector monitors, a single analopue output channel,
an optional additional L8232 serial port,and a parallel printer port. Optical
isolators are fitted to all machine input and output siznals to mininize any adverse
effects from electrical interferance,

Pover to the stepper notor drive systew is supplied via the {ront panel mounted STOP
ané¢ 0l switches, to the drive transforwer. The drive transforuer and associated
couponents provides +24volts and +55volts DC to pover the drive units which in turn
pover the stepper motors. The drives are high performnance bopolar chopper t{pes, Ch20
iiodels gencrally being fitted. The drives have internal protcetion and faul
uonit§§1ng circuiting. (For more details consuli the DIGIPLAN CD20 instruction
Lancal).

The control system is connected to the machine by the systenm connections which are

generally made through the centre of the machine arii upon which the control unit is
mounted.
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1/ e) Basic Operation of printed circuit boards,
Pouer Distribution Board,

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

Single phase 110-120vac or 220-240vac 50/60hz is supplied to the PlIC3 control unit via the
swuifeh and mwains fuse F1 nmounted on the rear panel. liain power is then taken to the front
panel uounted STOP switch, Oli switch and Ol indicator and also to the mains filter which
filters tne wains supply to the logic transforumer powers supplies.
The logic transforuer supplies power for the following supplies:-
a) The +12volt 2 amp supplX vhich powers the VDU drive board and CRT. '
b) The +5volt 2.5anp supply vhich powers the interface, PIIC3 VDU and Processor/keyboard
printed circuit boards,
c) Tne 12 volts 1 aip isolated supply which powers optial isolators for the overtravel
switches, the input switches, machine datu detectors and relays and zlso the relay drives.
d) The low current -8volt supply which is used as a negative supply for the RSE3§ serial
link.

flote: Three green indicators on supplies u),b), and c¢) indicate if the supply is Oii.

The latching wains relay latches the stePper motor drive systern mains power after the O
suitch_on tne front peanel is pressed. The front panel power Ol indicator is powered via &
diode D1 and resistor K1 frou a 110vac supply from the logic transforuer.,

T &
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Interface Doard,

The interface board contains the axis woveuent control electroniecs, overtrazvel and stepper
uotor drive fzult nonitoring electronics, spindle specd control logic (consisting of an
analozue voltage), an RS232 port, auxilliary relays, datum detector wonitoring, input switch
monitoring, printer control and assign suitches.

The nunerous facilities of the control unit are arranged as a series of ports. The ports
used are:-

Port Function

0 ¥ii3701 Continuos Path Controller

2 Programiable tiuer 1
Progranmable timer 2

LA Lxis step/direction wonitoring signals

4B fixis overtravel and drive fault signals

4c Lxis acknowledze signals and reset signals

4p ixis boost and direction control signals

5 Enables the auxiliary and spindle speed control functions to
operate

Optional NiIS232 linl:

Extension board 1 (option)

kuxiliary 1-0 control

Euxiliary 9-16 control

Spindle speed control (Analouze output)

Printer Data

Dztuu Detector and spare monitor sipgnzls

Input switch unonitor signals

Unit ansign switch and printer status signals

Lxtension board 2 (option)

T EIT QLIS W CO~ION

A complete list of the port signals is included at 1/ k). .
A1l nachine control and monitoring sighals are fed via optical isolators thus breaizing any
direct elcctrical link betuween the wnachine and control unit.

Contrel of the XY axes is provided by the grogrammable timers (which control nmovenent
speed) and the Kii3701 2 axes continuous pzth controller (which controls the XY axis
Lovenent direction).

The 7 and 4th axis controller is provided using the progranmable timers. liovement of any
axis is inhibited if that axis has an cvertravel condition in the direction in vhich
movenent is atteuwpted or if that axis has a drive fault. loveuent pulses produced by the
ii3701 are "snoothed" by IC30 which is senerally used as a divide by Y eleuent (dependaut
on board linking). IC's 15 and 17 are used to provide a wovenent pulse of approx 25
uicro-secs to be coupatible with the stepper notor drive unit.

VR1 anc VR2 (if fitted) set the maximur speed of movenents.

PAGE © PHC3iLiIOVES



Axis movenient is monitored by the controcl unit enabling the precisc position of the machine
to be found. ELach movenent step together with its direction is monitored b{ the processor
via PONTS 4A and 4C. Port 4D is used to control the movement direction of the Z and 4th

axis and also sets the axis 'boosts' which are generally used to increase the power fed by
the stepper motor drive to the stepper wmotor during motor zccelerations.

xis 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 movemnent required. The resultant signals are used to

%nableédigable the output step signals to the relevant axes and the signals are also taken
o por .

The sﬁeyper notor drives fitted %rovide a faﬁlt signel if a drive/motor fzult is detected.
The fault signals are fed via optical isolators to also enable/disazble 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 signals to enable
the other conponents on the interface bozrd to function correctly.

The spindle speed control is accouwplished by PORT A, optical isolators IC59 to IC62, IC6L a
low pover dipgital to anzlouge convertor and IC's 63, 65 low power op-azps. IC's 59 to 65
are povered By the supply provided by the spindle speed control unit which is external to
the PHC3 controller, a 10 to 12v DC supply of typically 2umilliamps being required. VI3
enables the output signal on PLH pin 3 to be set. (This control is factory set to provide
the reguired maximum speed when the control is demanding waxinium speed.)

The optional additional RS232 Serial Link uses zn 8251 Serizl Controller.

Ports 8 and 9 are used to control relays via optical isolators and high current relay
driver circuits. DRelays 1 to 10 and 14 to 15 arc conventional relays capable of suitching
faup. DRelays 11 to 13 are Solid State Telays which can suitching only AC current up to 1
annp and are ideally switched to switching pouer to inductive lozds beczuse these relays ere
zero voltage switches,

Loth the spindle speed control and auxiliary control have the added protection of only
functioningz if the processor has accesscd Port 5 after initial power ug. At power up ICI
st2 is reset removing the output enable from PORTS 6,9 and A thus disabling them. The
outputslare enabled when the processor accesses PORT 5 and sets IC1 driving the o/p Ol
signal low.

Datuu detector signals are derived from a proximity detector equivilant to the TULCE Di 1
GO& YO. The proxinity detectors are the inductive type. Vhen no netal is detected the
detector stops oscillating and acts as a high resistance., Vhen metal is detected the

detector acts as a lovw resistance. The detectors are powered by approx 8volts from the
PIiC3 control unit.

g%gnals from the detectors are fed via transistor amplifiers then via optical isolators to
RT D.

Printer data is fed via PORT B to the printer connector on the rear of the control unit.
The printer strobe signal is produced Ly PORT YD bit 4., Printer status is monitored by
PORT E uhich is connected to the printer BUSY and ACK signels, PORT E is also used by the
€ control asign switches which are used to select certain facilities of the control unit.

PAGE 10 1C3iliovE3



processor / Keyboard.

The Processor/keyboard controls all PHIC functions i.e. data input and display; machine
status nonitoring and display, machine positioning/control and cassette unit control.

At the heart of the processor board is an £085 & bit wicroprocessor. The microprocessor
seguentially obeys instructions contained in the Electrically Prograumable Read Only lieuory
(EPROIi). These instructions which are put into the EPROil's during manufacture are stored

in a coded form. The instructions characterize and control &ll of the operations which the
control unit is capable of.

Nandou Access liemory (RAl) is read/write memory, this is used to store both data required

by the EPROL prograime and also positioning, spindle control, auxilliary and input section
infornction. ,

The cassctte control ports control the storzge and retrieval of data to/frou the integral
digital cessette unit.

The programgo control suitch port enables the settings of the programue control switches to
be wcunitored.

The processor/keyboard also includes a 61 character keyboard which is monitored by the 8085
nicroprocessor via the keyboard ports. The keyboard is wultiplexed by the output port P2V
and keypressed data is reed by the input port P1R.

The 8085 microprocessor communicates with the PHC3 VDU bozrd via connector C and with the
INTERFACE board via connector D.

£11 control signals, address, data and restart signals are buffered.

PAGE 11 PNIC3131HOVE3



Dasic Operation of PNC3 VDU Board
The PHC3 VDU board generates the composite video signals to produce the VDU display.

The PNC3 VDU board consists of address, control and data bus buffers/decoders, a character
renerator/data interface, page memor{, extended character generator memory and buffer
decoders, z video interface and display clock, and a video driver.

Characters to be displayed together with their attributes e.g. reverse video, are stored in
age nenory which stores 25 rous of Y40 characters. The menmory is arranged to be 1K x 16
its. The video display is generated by the display clock and video inferface which accesses
sequential locations of page menory to determine which character is to be displayed together
with its attributes. Data determining the formation of each character is obtained by %he
videco interface either fromn the character generator or from the extended character generator
meuory dependant upon a chareacter definition attribute bit.

Charecters to be displayed are stored in page memory into their correct display position by
the Processor/Keyboard via the buffers/decoders and the data interface. These characters may
be read by the processor/keyboard using the same components.,

The video driver coubines the full intensity and half intensity signals with the picture sync
signals to produce 1v couposite video on two output lines one of wﬁlch is connected to the
VDU driver board and the other to the extension video socket on the rear of the control unit.

PAGE 12 PHIC3ITi10VE3



1/ j) PHC3 Internal Cénnectious
PROCESSOR EOARD CONNECTORS
PLA - PROGRAlI CONTROL SWITCIIES

PIN
1
2.

3
I
5

SIGHAL
/SINGLE STEP
/START
AN/AUTO
/STOP
OVOLTS

SKE - CASSETTE UIIT SIGHALS

PIN

_— el adetad A OO Ul

S Uik — O

SIGIAL
POLARISTIHG

DATA TO CASSETTE
/CALSS PRESS

VR/LD
/FILE PROTECT
+5V

ov
BARTH

RUD/FUD

SL/FST

DATA FRO!l CEASSETTE
CL LDR

STOP/CO

+5V

PRCCESSOR LDOARD COUECTORS
COIIECTOnN € - PHC3 VDU BOARD COHNECTOR

PIN

et et e =IO LMWV -

UI=WpH-— O

-
o

ROV A (Tu)
5V

<+
SPARE
HOLD
RSTOUT
I0/1

HOLDA
D6

SIGIIALS
ROV B
+5V
SPARE
SPARE
/R
/INTA

PAGE 13

Row C (LL)
+5V

RDY

SPARE

CLK

/RD

A7
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—

NORTH EAST ELECTRONICS LIMITED 15th March, 1985

DENFORD MACHINE TOOLS LIMITED
PNC 3 Input and Auxiliary Connectors on Rear Panel

INPUTS

15 Way Socket

Pin1 = —cememe- ‘input common
Pin 2 Not used

Pin 3 = = eceemcee- input 97 |
Pin 4 = commmeem input ¥~ 7
Pin 5 = =~emeeee- input 2 2
Pin 6 = = ccecmme- input 3
Pin 7 = —ceeee——— input ¥ &
Pin 8 = cemmmeea input ¥ &
‘Pin 9 emeeeeee input & 7
Pin 10 =  —eceeceaa- input 7 &%
Pin 11-15 Not used

AUXILIARY

15 Way Plug

Pin 1 = cocmaea- A1 to 4 common
Pin 2 = «cmeccae- A1 N/O

1
2
3
4
Pin 5 = cemecee- A3 N/O
6
7-15

Not Used



PROCESSOR BOARD CONHECTORS

COUNECTOR D

PIN

Neded et ed edcdededed 2O CO~IOY | UTEUVIN) =
o

OWCONO UMW) —

SIGHAL
LEROY
+5V

SER IN
RST 7.5
RST 5.5
SPARE

SPARE
RDY
SPARE
ST OUT
CLK

/JINTA
HOLD 4
D7
D5
D3

D1
A15
A13
A1
A9

PAGE 14

33

Vit ptrerty oozt W ww
OVCONSGY UWN—= OV-IOY Ui

SIGHAL

+5V

SER OUT
RST 6.5
TR
SPARE

SPARE
HOLD
SPARE
/VR
I0/H

/RD
KLE
D6
D4
D2

DO

A1Y
k12
A10

R4
1o

PKC312:110V83



INTERFACE DOARD COUNECTORS

SKA - EXTENSION BOARD 1

PIN
1

—ed e S D CION NN
o .

=N -

-
o

SIGNAL

PAGE 15

SKD - AXIS ONVERTRAVEL SIGHALS
PIN SIGKAL

ovl

-X0T

+40T

-YOT

+YOT

POLARISIEG
-ZO0T
+Z0T

~1i0T
0 +1J0T

SOOI NN —
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INTERFACE DOARD CONNECTORS
PLC - STEPPER HOTOR DRIVE SIGHALS

PLD

PIN

et etad ededededed SO O0NIOY UTEWN -
O V=W O

n
[=1VeYe )

SIGHAL

OV DRIVE

+24V DRIVE

X DRIVE FAULT
BOOST

DIRH

STEP
OV DRIVE

Z DRIVE FAULT
Z BOOST

Z DIRM

vl Dadd

OV DRIVES
+24V DRIVE

Y DRIVE FRULT
Y BOOST

Y DIRH

Y STEP

OV DRIVE

T DRIVE FAULT
T BOOST

T DIRN

T STEP

-~ SLE PROCESSOR BOARD COMKHECTORS - CONNECTOR D

PAGE 16
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IITERFACE BOARD COHNECTORS

SKE - DC POWER SUPPLIES

PIN

N -

— ) el ek et A DOCOION N
MW -= O

Y
o

?IGI}AL

PAGE 17

PLF - OPTIOHAL ADDITIOKAL (RS232 LINK)

PIN

oy =W -

SIGHAL

/TXD
/BXD
RTS
CTS

DSR
ov

DTR

PHIC31111I0V83



INTERFACE BOARD COHRKECTORS
PLG - AUXILLIARY FUNCTION CONIECTIOHNS

PIN SIGRAL
AUX 10 lI/0
AUX 9 H/0 -
ApX i
AUX
AUX

AUX
AUX
AUX
AUZ
AUX

AUX 3
AUX 4
1
1

-
NN
o

1

1-14 coinion #

10 COI1i0H
L corion
n/c

1i/0

/¢

o
QRN §Y PREYY,, U Py \\ )
- N |

AUX
AUX
LUX

6
AUX &
AUX 1

1
5

-~y W -

AUX
AUX
AUX

6
21 AUX 1
22 AUX 1
23 AUX &
24 AUX 7

S

% These auxilliaries are

e et edededeted OGN CIEWN -

oiilon X

Y
OO oo

OLID STATE RELAYS suitable for 110-240vac only

X LIHKS mnay be made a PCD changing the function of these pins

_ PLII - ANALGGUE OUTPUT (lormally Spindle Control)

PIN SIGHAL
1(L) 10 - 12V DC
3 LALOGUE OUT

1 -
5(RID) CV bC

PAGE 18 PNC314150VE3



J - Extension Board Connector
5 SkA but pin 10 is /PF

SK¥ - INPUT SWUITCH SIGHALS PLL - SPARE SIGIIALS
PIN SIGHAL PIH SIGHAL
1 oVl 2 oVl
2 POLARISILG 2 -
3 IHNPUT O 3 -
4 INPUT 1 y SPARE O
5 INPUT 2 5 SPARE 1
6 INPUT 3 6 SPARE 2
7 INPUT 4 7 ..:PARE 3
8 INPUT § &
9 INPUT 6
10 INPUT 7

PAGE 19
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INTERFACE BOARD CONNECTORS
SKIf - RS232 LINK

PIN SIGNAL

2 OVOLTS

6 SERIAL DATA FROLi PHC3
7 SERIAL DATA TO PHNC3

PLIi - DATUL DETECTOR SIGHALS
i %IGRAL

VI

SPARE INPUT
X AXIS DATUl
T AXIS DATUM
Z AXIS DATUH
T AZIS DATUL

YN IO N - O

PLP - PRINTEL SIGHALS
In SIGHAL

—t et e O COION NN - Y
|/
=
-]
b3
~OWWNE WD -—

IO
o]
(=]
%]
<

PAGL 20 PHC3125110V83



1/ K)_PHC3 PORT DETAILS

Processor/Keyboard Ports

PYDU Addr CO - Cl4
on Addr D8
Bit Allocation:-
7 6 5
/S5TOP /AUTO /START
Pou Addr D8
Bit Alloc:-
7 6 5
Spare Extlien Spare
£CC
PiR Addr DO
p2i Addr DA

Interface Board Ports

e
o
s

Addr A0 - AT
P2 Addr A8 - AR
B3 Addr AC - AF
Phi Addr BO
Bit Allocation:-
7 6 5
Tdirf/n Zdir?/n Ydir®/n
BLB Addr B1
?it Allocaﬁ%on:- -VE H?GIC
/Tdrive /ZDF /YDF
fault
P4C Addr B2
git Allocation:- c
CLKSEL KHMRES Spare
Pup Addr B3

Bit Allocation:0
1 6

S}

Tdirn zdirn

VDU Controller I/0

I/P Czssette status, PROGRAIGIE suitches

4 3 2 1 0

CLI:.LDR DATA 1IN CASS. FILE /S.STEP
(FROICASS) PRES. PROTECT

0/P Cass. Control

Y 3 2 1 0

Datalut Slou Itewind IR Stop

(ToCass) Fast Forward D Go

Keybozrd Inputs (row signals)

Keyvoard Output Digit Selects

Kli3701 I/0 (liote Kiireset is on PUC bit 6)

Ranze Tiwer (I/C)

Feed Tiuer (I/0)

Step and Dirn I/P's

} 3 2 0

Xdir®/n Tstepin Zgtepin Ystepin Xstepin

Overtravels and Drivefaults

L 2 1 0

/¥DF /Tover /Z0T /Y0T /%0T
travel

Axes ACK, KMRESET, CLK Select (0O/P!'s)

L 3 2 1 0

Spare TACK ZACK YACK XACK

Axes BOOSTS, Z & T DIRHS, Printer Strobe (0/P's)

4 3 2 1 0
Printer /Tboost /Zboost /Yboost -/Xboost
Strobe

PAGE 21
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P5 Addr BY

PG Addr B8 - B9
P7 Addr BC - BF
P8 Adder 80

Dit Allocation:- -VE LOGIC
7 6 5
AURT AUX6 AUXS
P9 ADDR &4

%it Allocatgon:- -VE H?GIC
AUX15 AUX 1Y AUX13
PA Addr 88

Bit Allocation:- -VE LOGIC
7 6 5
1iSB

PB Addr &C

Dit Allocation:-

T 6 5
DATAT DATAG DATAS
PC Addr 90

Bit Allocation:- 5

7

THIR Z1ER YiiKR
PD Addr 94

Bit Allocation:- -VE

7 6 5
I1/P7 1/P6 I1/P5
PE Addr 90

7 6 5
PRINTER PRINTER S1IAb
/ACK BUSY

Pr Adér 9C - CF

Latch to initiallise Ports 8,9,A
82514 Serial Port (1/0)
1st (Upper) ELxtension Board

0/ Auxilliarys 0 - 7

y 3 2 1
AUXYL AUX3 AUX2 AUX1
0/P Auxilliarys & - 15

L 3 2 1
AUZ12 LUX11 AUX10 AUX9

0/P Spindle Speed

4 3 2 1
0/P Data to printer

4 3 2

DATAY DATA3 DATA2 DATA
I/P llachine datuwns and spare inputs

4 3 2 1
pARIAT SPARE SPARE SPARE

I/P Switches

4 3 2 1
I/P4 1/P3 I/pP2 I/P1

I/P Printer Status, Assign Switches

4 3 2 1
Sua5 S\AY SUA3 SHA2

2nd (Lower) Extension Board

PAGE 22

0
AUXO

0
AUZE

DATAO

0
SPARE

0
I/P0

0
SUA1
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2/ a) _DBuilt in machine diagnostics.

The Control Unit has a built in nachine diagnostic program vhich enables the maintenance
enzineer to test all machine mounted switches and detectors together with their associated

wiring.

All signals to and from the control unit are organised into ports each of vhich is generally

g bits wide.

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

Removing power from the control unit

Switching the control unit OH

Setting the programme switch to LIANUAL

Depressing the % (Test) Key

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

control unit are displayed in a ‘port wmap'. DLach of the ports

%ogegher with the function of each of the bits is detailed in section
sdsd.

PIiC312i110V83
DAOT 92



Connector CO1 - lains power & liotor signals
24 way O socket from MILL

Cable Pin Signal Destination Vlire Ho.
Y/GH 24/.2 1 EARTI! Cont panel conn A1 —
BN 24/.2 2 LIVE IN Cont panel conn A2 20
Be 24/.2 3 NEUTRAL IH Cont panel conn A3 21
/R 4 LIVE OUT Cont panel conn A} 65
W/ Bk 5 JEUTRAL OUT Cont panel conn A5 66
u 6 CLIT/LUB Relay Com Cont panel conn A6 17
% POLARISING Cont panel conn A7
SPARE Cont panel conn 48
9 SPARE Cont panel conn A9
P 10  CLHT RLY 1/O0(A8) Cont panel conn A10 28
11 LUB RLY 1I/0 (OPTIOHN) Cont panel conn A11
12 SPARE
Tn 13 X HOTOR ph 24 % 1i0TOR Terminal block N |
i 14 ¥ 110TOR ph 2B X HOTON Terminal block 42
0 15 X IIOTOR prh 1B ¥ 1I0TOR Terminal block 43
Y 16 ¥ 1I0TOR ph 1A ¥ HMOTOR Terwinal block 4y
Gn 17 Y HOTOR pn 2A Y LOTOR Terminal block 45
Be 18 Y 110TOR ph 2B Y HOTOR Terminal block L6
v 19 Y 1I0TOR pn 1B Y HOTOR Terminal block y
Gy 20 Y iiOTOR ph 1A Y HOTOR Terminal block y
R/Bk 21 Z 1I0TOR ph 2A Z IHOTOR Terminal block 49
R/Bn 22 7 HOTOR ph 2B Z HOTOR Terminal block 50
0/Bk 23 Z liOTOR ph 1B Z HMOTOR Terminal block 51
0/Rd 24  Z LiOTOR ph 1A Z HOTOR Terizinal block 52
k11 vires 16/0.2 unless stated.
Comnector C02 - 2 Speed spindle control, overiravels, datum switches
24 wey CGlI Plug frono liill
Cable Pin Signal Destination lire iio.
R/Dk ; SPINUDLE CONT COli Cont panel 54
3 ——
R/En 4 SPINDLE HI RELAY Cont panel 22
R/De 5 SPINDLE LO RELAY Cont panel _ 25
6 —
7 ——
8 ——
9 ——
Gn 12 CORE)
Gn 6 CORE) 10 Overtravel switch comm Terminal blocks 30
R 12 CORE 11 -X 0/T l/C Terininal block 32
0 12 CORE 12 +£ O/T 1I/C Terminal block 33
Y 12 CORE 13 -Y 0/T LE/C Terniinal block 35
Be 12 CORE 14 +Y O/T H/C Terminal block 36
R 6 CORE 15 -Z 0/T Hu/C Terminal block 38
Be 6 CORE ;6 +Z 0/T l/C Terminal block 39
1t
Bkt 12 CORE) .
Bk 6 CORE) 19 Datun Detectors + Terminal blocks 31
20
V 12 CORE 21 X Datum Detector - Ternainal block 34
Gy 12 CORE 22 Y Datum Detector - Terminal block 37
Y 6 CORE Si Z Datum Detector - ‘ Teriinal block 5o

All czbles 16/.2

PHCRAL IOV



163 -~ Fasipill mac

ine wirins loom

rosrammable spindle speed

Connector CO2 Prograﬁmable Spindle Control, overtravels, Datum switches

iOTE See below for combivert option.
24 way QM Plug from Hill

Cable

Bn & cable outer

4

0
Y
Cn

Gy

\i
Gn16/.2(12core)
6eore)

|

Bk 16/.2

Combivert 1ii11 Option.

(12core & (beore)

Pin

=P~ UNW-—

o

r\) P e e ) P e )
O WVWO~NOV- UTLWN) =

21
22

23
24

Gn (Lcore)
hd (4core)
Y (lcore)
Be (kcore)

1

2
3
b
5

to

Signal

Parajust common
speed output

+10v
START/STOP COLEiON
STOP

SPINDLE REVERSE COLii0H
SPIIIDLE REVERSE /0
Overtravel switch common

-X 0/T 1I/C
+X 0/T l/C
-Y 0/T 1i/C
+Y 0/T 1/C
-Z 0/T H/C

+Z O/T 11/C

Datun detector +

X Datun detector -
Y Datun detector -
Z Datun detector -
SPINDLE RPI1 detector -

Combivert Ov
Speed Output
+10v Combivert
Reverse

9 not used

Destination

Parajust TB1-1
Parajust TB1-2
Parajust TB1-3
Paragust TE1-5
TB1-

Parajust TB12-
Parajust TB12-

overtravel switch coromons

~X overtravel
+X overtravel
~-Y overiravel
+Y overtravel
~-Z overtravel

+Z overtravel

Detector coumo

v

1
2

switeh H/C
switch H/C
switch HN/C
suiteh l/C
switch N/C

switeh I/C

ns +

¥ datum detector -

Y datum detector -
Z datum detector -

Spindle RPli de

tector-

Uire lio.

PLCRALHIOVER



2/ ) EASIIILL 3 Control unit (PHC3) Internal wiring -

Comnector CO1  liains pur & liotor signels (For 2 SPEED and Programmable SPEED systems.)

24 uay (1 socket from MILL, PLUG from PEC

Cable Pin Signal ’ Source

Destination
Y/CGn 24/.2 1 EARTH PDB-A1 Cnt Pnl A1
ILn 24/.2 2 LIVE 220/240v Ac PDB-A2 " A2
Be 24/.2 3 NEUTRAL PDB-43 " A3
UW/R 16/.2 4 LIVE OUT PDB-L, " Al
1/Bk 16/.2 5 NEUTRAL OUT ‘ PEDB-1 " A5
Bk 16/.2 6 LUB &CLHT RLY COil IB-G21 " A6
T POLARISIHG
8 SPARE
9 SPARE
P 16/.2 10 CLRT RLY /0 (AUX § 1I/0) In-G23 " k10
11 LUB RLY H/0 (OPTIOI) " A11
12 SPARE
En 16/.2 13 X HOTOR ph 2A X1 (DRIVE DOARD) % HOTOR
R 16/ .2 14 X MOTOR ph 2B i X lIOTOR
Cc 16/7.2 15 X liOTOR ph 1B X3 X 1IOTOR
Y 16/.2 16 X LiOTOR ph 1A b el X liOTOR
Gn 16/.2 17 Y LOTOR ph 24 Y1 ¥ 1HOTOR
Be 16/ .2 18 Y HOTOR ph 2B Y2 Y 1iOTOR
Vv 16/.2 19 Y NOTOR ph 1B Y3 Y 1I0TOR
Gy 16/.2 20 Y li0OTOR ph 1A < Y4 Y IMOTOR
Rd/Bk 16/.2 21 Z HOTOR ph 24 Z1 Z LiOTOR
»d/Don 16/.2 22 Z [HOTOR ph 2B z2 Z INOTOR
O/Ek 16/.2 23 Z Li:CTOR ph 1B Z3 Z HOTOR
0/Rd 16/.2 24 Z LIOTOR ph 1A Z4 Z HOTOR
Connector CQ2 2 SPEED Spindle Control, overtravels, Datuia switches
214 vay QO plug frowm KILL, socket from PiC 3
Cable Pin Signal Source Destination
R/Bk 16/.2 ; SPINDLE CONT COli (2U4vac) IB-G19 24vac Supply
2 --- .
I/bn 16/ .2 L SPINDLE HI RLY IB-G15 Spdl hi rly
R/be 16/.2 5 SPIIDLE LO RLY IB-G16 Spdl lo rly
6 J—
7 —
g ——
Bn 16/.2 10 Overtravel switch cormon IB-B1 overtravel switch commons
R 16/ .2 11 -X 0/T H/C 1B-B2 -X overtravel switeh }/C
16/ .2 12 +{ 0/T H/C IB-B3 +{ overtravel switch N/C
Y 16/.2 13 -Y 0/T H/C IB-B4Y =Y overtravel switch N/C
Gn 16/.2 14 +Y 0/T R/C IB-E5 +Y overtravel suitch l/C
vV 16/.2 15 -Z 0/T H/C IB-BET7 -Z overtravel switch N/C
Gy 16/.2 }9 +Z 0/T u/C IB-B6 +Z overtravel switch N/C
= 18 - ,
R 16/.2 ;8 Datun detector + ID-H1 Detector commons +
Y 16/.2 21 X Datum detector - IB-13 X datun detector -
Gn 16/.2 22 Y Datum detector - IB-N4 Y datun detector -
Be 16/.2 g% Z Datun detector - IB-l5 Z datun detector -

PLIC212I0V S



PIIC 3 Internal wiring

-- EASTMILL 3

INOTE See below for Combivert option

24 way Q! plug from lMILL, socket from PiIC 3

Ceable Pi
Bn & cable outer ;
R
0 3
Y L
Gn 5
6
G g
Ly
Yi 9
Bn 16/.2 10
R 16/.2 11
0 16/.2 12
Y 16/.2 13
Gn 16/ .2 14
vV 16/.2 15
Gy 16/.2 16
_ 17
- 18
R 16/.2 19
- 20
Y 16/.2 21
Be 16/.2 23
W 16/.2 24

Combivert Cption

Gn 16/.2 1
rd 16/.2 2
Y 16/.2 ﬁ
Be 16/.2

5

IIOTE IB-G15 linked to

n Signal

Parajust comnnon
speed output

+10v
START/STOP COl1ION
STOP

SPINDLE REVERSE COLLICH

SPINDLE REVERSE 1I/0
Overtravel switch c

-X 0/T H/C
+£ 0/T 1/C
-Y 0/T NI/C
+Y¥ O/T 1I/C
-Z 0/T /C

+Z 0/T L/C

Datum detector +

¥ Deaetu detector -
Datun detector -
SPINDLE RPl{ detecto

[n]

Coumbivert Ov
Speed Output
+10v

Reverse

to 9 not used

IB-H1

ornon

r -

TYA 7M™ AN\

Source Destination

IB-115,1I0-CG16 Parajust TB1-1

IB-H3 Parajust TB1-2

IB-H1 Parajust TE1-3

IB-G19 Parajust TB1-5

IB-G15 TB1-

1b-C22 Parajust TG12-1

IB-C2}4 Parajust TB12-2

IB-DB1 overtravel switch comaon
1B-B2 -{ overtravel switch l/C
iL-B3 +X overtravel switeh l/C
IB-BY -Y overtravel switch L/C
I3-I5 +Y overtravel switech 1/C
IB-B7 -Z overtravel suiteh li/C
I5-B8 +Z overtravel switeh 1/C
I5-111 Detector commons +

I5-H b4 datum detector -

TB-1I5 7 datuu detector -
IB-N6 Spindle LPli detector-

IB-H5,IB-C24
IB-t3

IB-G19
iB-G22

PNIC3HMIIOVE3



Comnector CO1 - liains signels, Combivert signals + Z O/T and datun detector.

socket.

Cable

Gn (4core &)

R {(4core L)
Y (Ycore L)

De (%core A)

|k (4core B)
Y (Ycore D)

Gn (lcore B)
Fe (lcore B)

te:- A1l unused overtravels nmust be linked to OVI !

rajust ontion

CONOY Uit - O

Signal

Earth

LIVE IH
HEUTRAL 1IN
LIVE OUT
HEUTRAL OUT

CLUT RLY con
SPARE
Spare
Spare
CLHT RLY /0

LUB RLY 1I/0 (option)
Polarizing
Combivert OV

Speed Output

15v

Comibivert reverse
8VI(Z DATUId DET +)

Z DATUlI DET -

OVI (+ Z 0/T COIf)
+2 O/T 1/C

ninector CO1 iiains signals, Parzjust signals

way

Qii soclzet

Cable

Y/Gn 24/ .2
Bn 24/.2
Be 24/.2
U/R 16/.2
1l/Bk

1

Ll
Gn/R
R/Le
P

Gy/te

Bn & Cuter (12

R (12 core)
0 (12 core)
Y (12 core)

Gl (12 core)

Gy (12 core)

W (12 core)

R (4 core)
Y (4 core)
Gn (4 core)
Be (4 core)

g

in

=D~ UIEWN -

o

ore)

N o= ed et b .a_n_no..n
OWVWEH=ICY VIETW = —

[AST T3V
VIN) —

21

Signal

farth

Live Ill
HEUTRAL Il
LIVE OUT
IEUTRAL OUT

CLHT/LUB RLY COI
PolarisING
SPARE

SPARE

CLET RLY li/O

LUB RLY 1I/0 (option)
12 Perajust couuon

Speed Qutput

+10v

START/STOP common

STOP

SPINDLE REV COli

SPINDLE REV H/O

8VI(ZDATUIi DET+)

Z DATUH DET -

OVI (+Z O/T comm)
+Z 0/T l/C

Destination

Contactor Panel

Cont Panel

Cont Pane
Cont Pane
Cont Panhe

Cont Pane
Cont Pane
Cont Pane
Cont Pane
Cont Pane

Cont Pane

Conn
1 Conn
1l Conn
1 Conn

1 Comn
1 Conn
1 Conn
1 Conn
1 Comn

1 Comn

Combivert L

Conn At

Combivert O
Coubivert H
Combivert FRE

Teri:inal Block
Terminal Block

Term;nal
Terminal

Destinati

Contactor

Cont Panel

Cont Pane
Cont Pamne
Cont Pane

Cont Pane
Cont Pane
Cont Pane
Cont Pane
Cont Pane

Cont Pane
Parajust
Parajust
Parajust
Parajust

Parajust

Parajust
Parajust

Block
Block

on

Panel
Conn
1 Comn
1 Conn
1 Conn

1 Conn
1 Conn
1 Conn
1 Conn
1 Conn

1 Comn
TB1-1
TB1-2
TB1-3
TB1-5

TB1-6

TB12~-1
TB12-2

Z DATUlI DET +VE
Z DATU!! DET -VE
+ Z overtravel con
+ Z overtravel l/C

DAL A

+Z O/T & datun detector,

Conn A1
A

- 24 way QU
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2/ J)EASITURH

Coubivert Drive
Connector CO1 - ilains signals, Combivert signals, +Z O/T & Datua detector.

2ivay OM plug

Cable Pin Signzal Source Destination
Y/Gn 24/ .2 1 Earth PDB-A1 Contactor Panel A1l
Bn 24/.2 2 Live In PDB-A2 Contactor Panel A2
De 24/.2 3 Heutral In PDB-A3 Contactor Panel A3
/R 4 Live Out PDB-A} Contactor Panel Al .
\l/ Dk 5 Keutral Out PDR-AS Contactor Panel A5
\ 6 CLET & LUB RLY COli IR-G21 Contactor Panel A6
T Spare
8 Spare
9 Spare
Pk 10 CLHT RLY #/0 1B-C23 Contactor Panel A10
11 LUE RLY /0 (option)
12 Polarizing
13
14
Gn 15 Combivert OV IBE-115,IBG2Y4 Coubivert L
n 16 Speed output I-13 Corbivert O
Y 17 Coubivert +10v IB_G19 Combivert H
Be %g Combivert reverse ID-G22 Cowzbivert FR
20
Rd/Bk 21 OVI(Z datuwm DET +) IL-H1 Terminal block
Y 22 Z datum Det - IB-14 Terninal block
Rd/Bn 23 OVI(+ Z O/T com) IB-D1 Terwzinal block
Gn 24 +Z 0/T H/C IB-I5 Terminal block
liote: '

1) IBG15 linked to IB-H1
2) all cables 16/.2 unless stated

Parajust Drive
Connector CO1 - ilains signals, Parajust signzls, + Z overtravel and Z datum signals.

24 yay Qli plug

Cable Pin Signal Source Destination
Y/Gn 24/.2 1 Earth PDL-A1 Contactor Panel A1
Bn 24/.2 2 Live In PDD-A2: A2
Be 24/.2 3 Neutral In PDE-43 A3
W/R 4 Live Qut PDB-AY Al
\I/Bk 5 Heutral Out PDD-A5 A5
Y ) CLKET & LUB RLY Cowm: IE-G21 A6
7 Polarizing
6 Spare
9 SEare
Pk 10 CLHT RLY /0 IB-G23 A10
11 LUB RLY 1I/0 (option) - .
Bn 12 Parajust comnon IB-1i5,IB-C10 Parajust TbBi-1
R 1% Speed output IB-H3 Parajust TB1-2
0 1 +10v 1B-E1 Parajust TB1-3
Y 15 START/STOP common IB-G19 Parajust TB1-5 ,
Gl 16 STOP ID-G15 Parajust TB1-6 ¥
1%
Gy 19 Splndle REV cor:  IB-G24 Parajust TB12-1
Bk 20 Spindle REV H/0  1IB-G22 Parajust TB12-2
- Rd/Bk 21 8VI (Z datum DET +) IDB-I1 Z datun det +
Y 22 Z datun Det- IB-114 7 datum det -
kd/Bn 23 OVI (+Z O/T comn) IB-E1 +Z overtravel cou
Gn 24 +Z 0/T li/C IB-B5 +Z overtravel 1I/C

TYA/NTY N PNC3““”OVE



Comwbivert and Parajust Drive

Connector C02 - X umotor, datunn and overtravel signals

12 way Qi plug

Cable Pin
Bn 1
R 2
0 3
Y i}
5
6
T
R/En 8
It S
C 10
R/Blk 11
0/Rk 12

Signal

X notor 24
X niotor 2B
X notor 1B
X notor 14

ovi

-X over-
travel li/C
+X over-
travel 1/C
8VI(X datuu
detector +)
X datum
detector -

- Combivert and Parajust Drive

Source

X1 Drive
X2 drive
X3 drive
X4 érive

C01-23
IB-B2

IB-E3
COL - 21
IB-H3

Destination

uotor
zotor
notor
mnotor

0

PadIrs

C02-7

-X overtravel H/C

+X overtravel }/C

¥ datum

X datum

Connector C03 - Z motor, Spindle Encoder and Z overtravel

12 way Qi socket

Cable Pin

Rd/Bn

Rd/En
Rd/Lk
R/Be
R/Gn

—_—t =AY O N W

= o

Signel

motor 247
riotor 2B
motor 1B
motor 1A

NN

OVI (-Z over-
travel con)
-7 over-
travel li/C
OVI

6V1
Spindle encoder

Spindle rpu
encoder

Source

Y1 drive board
Y2 drive board
Y2 drive board
Y4 drive board

Link to C02-8

IB-DY

Link to 7 above
Link to C02-11

IB-116
IB-115

aet +

det -

Destination

Z motor
Z motor
Z motor
Z notor

-7 overtravel com

-7 overtravel 11/C

spindle
Spindle
Spindle
Spindle

encoder
encoder

encoder
encoder

4

1
5
3

PLIC3I4iI0VE3



2/ k) PHC3 Auxilliary -Board Information.

The PHC3 Ancilliary board is a printed circuit board which may be mounted in single phase
pouered systens and contains compenents associated with the wmains supply.

Connector Details:-

1) SKA connects to the mains connector CO1 from PHC3 pins 1 to 11.
2) 12 way connector block TB1 signals:-
pin

+2,3 - Earth, live and neutral (220v-240v AC)
- Earth

Ov (24vac supply)

1
4
5
6 - 24vac if PIC3 is on
% - Earth

- LUBA
9 - LUBEB
10 - EBarth
1
1

0

1 - CLNTA

2 - CLITB
Hotes

LUZA and LUCB signals niay be used in 2 ways

-

a) For single phase lubricantion system (if option is fitted) LUB relay R3 is fitted and
this relay switches the live (via the LUB fuse) and the neutral to LUBA and LUBB
terniinals respectively. S1 and LUB FUSE are fitted.

b) For 3 phase lubrication systems (if option is fittecd) LUE relay R3 is not fitted and

links are fitted i.e. pin 3 is linked to 4 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).

CLIT A are CLIT B si%nals:- above comuents apply except thet the coolant relay is R2,
supprescr is 32 and fuse is labelled CLHNT.

PLB This plug connects to the 24v treznsformer.

TB2 This terminal block providecs signals for the low volt lanp.
L1 Indicates if 2Uvac is ON.

PUHCATNOVS
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