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IMPORTANT

SAFETY NOTICE — BRIDGEPORT SERIES II INTERACT 4

PERFORM ALL ACTIONS IN THE MANNER STATED IN THIS MANUAL,
NEVER OPERATE THE MACHINE WITHOUT PROPER CUTTER GUARDING.
ENSURE YOU KNOW HOW TO STOP YOUR MACHINE.

DO NOT TAMPER WITH THE MACHINE,

KEEP MACHINE AND SURROUNDING AREA CLEAN AND TIDY,

GUARDING

The guard supplied as standard equipment with the Bridgeport Series || Interact 4 (pictured above) is made of a clear
material (Lexan or equivalent) having high impact resistance 10 provide operator safety and a clear unobstructed view of
the component and cutter, A door at the front aliows easy access for tool changing or loading of components. This guard
IS NOT SUITABLE FOR ALL OPERATIONS of which the machine is capable, and great care should be taken to ensure
the guard you use is safe for the operation being performed.

LEAVE NOTHING TO CHANCE -

CHECK THE GUARD BEFORE YOU
START THE MACHINE.







!

Attention is drawn to the reguirements of the
Health and Safety at Work Act 1974 which applies
to the UK, Similarly in other countries the machine
should always be operated to conform with the
appropriate regulations.

IMPORTANT

This information is relevant to the
HEALTH AND SAFETY AT WORK ACT

Cutter Guards
for Bridgeport Milling Machines

All machines in the Bridgeport range, together with their accessories are designed and

operator as far as is reasonably practicable.

Every machine and where appropriate, the attachments, are
provided with & cutter guard which will satisfy statutory
requirernents for a large number of applications. However,
st the machine and attachments are designed for general
engeneering applications the guard supplied will not cover
every possible requirement for effective guarding of the

procduced to ensure safety to the

cutter. Under no circumstances should any machine from
the Bridgeport range of machines be used without the
correct safety guard for the operation to be performed, As
we have no control aver the end use of our machines, it &
the user’s responsibility to ensure that the machine s
properly used and guarded for every operation.

Bridgeport

Bridgeport Machines

P.O. Box 22, Forest Road,

Leicester LES OFJ, England

Telephone: (0533) 531122; Telex: 34598






IMPORTANT

ELECTRICAL MAINS SUPPLY — CABLE INSTALLATION REQUIREMENTS
BRIDGEPORT INTERACT MILLING MACHINES
MACHINE TYPE SERIES | INTERACT SERIES 1 INTERACT SERIES 11 4
SERIES Il INTERACT 2 MK 2
Supply rating 5 KA 20 KVA 25 KVA
S ——

Voltage Connection }B0/460 200/230 380/460 200/2 30 IB0/ 460 200v230
|

Power

Main power NPP')’ 0 4 mm 4 mm 4 mm 10 mm 6 mm 10 mm

machine electrical panel —

wire cross sectional area |
|

Earth :

Factory Mamn Power Board ' )

to the machine earth connecuion ° mm 6 mm o mm 10 mm émm 10 mm

covered wire cross sectional area

Main Fuses ) i _ .

Minimum rating 30 amp 30 amp 30 amp 50 amp 35 amp 60 amp

WARNING — Connections should only be made by a qualified electrician and in accordance with local safery
regulations.
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1TMACHINE INSTALLATION

1.1 UNCRATING
(WHERE NECESSARY)

Carefully rermove the outside casing,
internal brecas and skids 50 that the
machine i1 not damaged in any way,

If any damage has been caused in transit
p|63‘5-l3 n“IfO(M'

i} the haulage contractors

W) the raitlways and/or shippers

iii) orlocal agent

and state the full extant of the damage,
Retain all the packing materials until the
Insurance Company ‘s essessors hawve
inspected the machine.

1.2 SHORTAGES PROCEDURE

Check all the equipment with the Packing
Sheet or Delivery Note. |f any shortages
are evident or suspected, please inform
Brideeport Textron or your local agent.

1.3 LIFTING

.21

Weight

Basic machine approximately 2545 kg

or (4.480 Ib)

Ensure pendant arm is locked in front
acsition shown, Remove back, top, and
both side covers. Place 38 x 762 mm
(1%" x 30" long bar through head
casting. Before rawsing off the ground, test
for balance, Figure 1,1 clearly depicts the
method of slinging.

. Sling
Bar
J
LU
. | -
— == mmim I §
[..
4
U/
Figure 1.1 Slinging

-1







1LMACHINE INSTALLATION (cont.)

1.4 PREPARATION OF THE MACHINE LOCATION

1.4.9

Foundation ang clasrsnces

When gtting tha machine on § preoaned
Toundation of conorete | optodial ] S o
the shop Noor, use shim plates, sdustable
Meduniiang pads of thin grouling 1o oomg-
BriEaTe Tor whesvenrsess in the floor

Figure 1-2 ghowd the Basd demigridscetd s
the 17 mm [21732") diarmeter clearance
hiodes for 18 mm (B8] bolta, should it
B rEquened 1o bolt the maching 1o the
Tl

Figure 1-1shows the necescery clearances
sround the maching for scoss door open
g For mainiensnce ahd 10 contineg the
resmainder of the installation

(447

--- = — —
Meching haia | ‘
lryout |
| |
1180 mm |, 65 mm
(4] 17 mem (2173270 (2R
hodm | 1
' |
_;.- - _‘, ? — !
t = .\-1-'_7-— S
B8 mm |
- L")
= TET mm (317) -
Figure 1.2
Lasve appron | mda foe deew e
#orem Behire machiea. - 1640 mm (85") -

f

(T8")

e 1028 mm — S M . 1028 nm_.._i
. 0%~ : [38) 40)
Figure 1.3

12







TMACHINE INSTALLATION (cont.)

1.5 ELECTRICAL SERVICE

151

Reference information

Thaere are two electrical cabinets on
machines supplied, Chack the label on the

outside of the side cabinet to determine @ o
the exact figures for your installation BM
BAgr A br
15'2 _-_ﬂ-hl-_—-
VCLTAGL
Side cabinet (feed panel ) PrasE
- T . FREQUINGY '
This cabhinet is wired r“?_'ll'), 220, 240, FULL LOAD CUSRENT [
380 or 400, 420, 440, 460, 480 v and SPRIDLE MOTOR CURRENT
main fuses MF1, MF2, MF3 are 20 amps CONTROL VOLTAGE
FUSE INTERRUPT CAPALITY _ \
PENEMATL DIAL A
153 — - — —
St dove xbiomt 0 B |,

This cabinet is located at the rear of the
column and is wired for HIGH or LOW
voltage supply.
i)  HIGH voltage supply is 380

wolts to 460 volts, CBI is

selected to be 32 amps
i)  LOW voltage supply is 200 volis
to 240 volts. CBI selected to be
20 mm conduit entry
50 amps
Circuit Breaker CBI
) N
ag———— | 1 et
|
Fuses ___ |
WARNING: 1 S o ﬂ -
Do not connect electrical supply at this 4|| ' e
stage | | | Spindle drive cabinet
f\ Side cabinet
\ | l l . Auto transformer
| F ' i /”/ |
: P i I —
\‘I _:—“ \— 1

NOTE

Customer power requirement
The peak power requirement of the
machine is 26 KVA

Customer fuse requirement
| HIGH voltege machine{ 380 to 460v )
requires 8 minimum fuse size of 35 amps
OR
il LOW voltage maching (200 to 240v )
requiras 8 minimum fuse size of 60 ames

Isolator in OFF position







2.PREPARATION FOR OPERATION

2.1 CLEANING THE MACHINE

WARMNING: T

Do not wes gasolina, chioringied hydro Friming handle
carbons o &y e millamimatibe oF foai

claaning agant

Clean ali rust presvantative froem e
rrachurg with koot while apirit and
ubwicate all exposed ssctlons of the table
il and knea ways, This includes the
underside of all ways. 11 also includes tha
potsibia necmgity 1o BoraDe paint froe
acmeE af the hidden surfaces whers he
magk g My not hawe been complenaly
alflactive

22 LUBRICATION

There are two clases of lubrcation gysier

1y Those arias ubricated for life sk as
sindle bearings, wansmEsion gErbox
BIC

i) The forced lbrication system from the
BUTOMENC one-ghat Dump B0 Supgdly
Wiyl b and bhallscrrwa including the
£ mxly (s Figure 2-1),

2.3 COOLANT A —

The coel@nmy FESERANr NE & caiacity of Fl'wl'l‘ 2.1 Awtomatic ones-shot umg
spproximatedy 20 litres [4 4 gl long

Pour i the reguired type of coolant 1o

the base of the machine







3MACHINE COMMISSIONING

3.1 GENERAL

Initial machine commissicning must be
carried out by Bridgeport Field Service
or their trained Desler Service
Electrical power must not be applied to
the machine until requested by the

Engineer carrying out the commissioning.

3.2 COMMISSIONING PROCEDURE

3.21

Preliminary inspection

The following checks are 10 be carried
out before the machine main isolator is
swn tehed or

OFF position

321
Visual ingpection

i

Check the machine for any transit
damage and check that all hardware
fixings are secure

Check that all tuses are installed and
are secyre

Check that the lubrication reservair
has been flilled with the correct grade
of oil and operate the plunger 10

check 1hat the system is pumping the

lubricant

3.2.1.2

Wire checks

i} Check that ALL terminal strip screws
in both cabinets are secure,

il}  Check that the D.C, feed motor
coNNections are secure

i) Check that the connections to the
head limit switches are sacure,

322

Mains supply checks

i)  Onconnecting the mains 3 phase
supply to the machine main isolator
ensure that the phase rotation
SABQUENOE IS cormect: —
Red Yellow - Blue
L1 L2 L3
Note: - If the phase rotation is
Incorrect the spindle drive unit will
not function and the spindle circuit
breaker (CBI) may trip

il Messurs-the incoming 3 phase supply
on the supply side of the main isolat-
or and record these raading: balow

al Lines L1110 L2 ............ volts A.C,
b) Limes L1to L3 ...........voIts AC,
cl Limes L2to L3 .......... voIts AC
’—T {} Customer supply

|

i) Check with the customer for any

known, regular variations of supphy
voliage which are widely different
from tha nominal values measured in
(i} abowve.

Vi)  Check that transformers T1, T2 {locatad
in the side cabinat) and T4 option if
fitted are wired different from the
correct supply voltage. T1 wire numbers
173 and 174, T2 wire numbers 111 and
112,

0/L1 in spindle cabinet is set for
22.5A

O/L2 in spindle cabinet is set for
D.4A

0/L3 in main cabinet is set for 6.0A

323

Electrical checks

Switch the main isolator ON and carry out
the following electrical tests:

ON position

il Measure the A,C, voltage between
wire numbers 8 and 9, and check
that it falli within the range 115
volt AC, — B volt.
Voltage reads . . . ... .volts AC.
i) Measure the D.C. voltage between
wire numbers 100 and 90 and
check that it falls within the range
24 volts D.C, to 28 woits D.C.
it} Measure the smoathed D.C. volt-
age terminals 65 and 90 and check
that it falls within the range 22
volts N.C. to 26 voits D.C.
Voltage reads volts D.C

324

In the Spindle Drive

Check the direction of the spindle fan
Measure the A C. voltage on wire 200 - 201,
— 202 and ensure that the voltage is nom-
inally 420v A.C,

31







3MACHINE COMMISSIONING

128
Prsumstics
St the relpectve pressune reguleiars 1o o
vioe & nominal pressure of B0 pei (5 Ay
ot | b=
The spoanudie wake and ipeed chamnge
P § e
1) The air sasigiee

128

MD .|, commands

Chack tha machine resoonds to MID
s

COET

32

27

Luba

Check rems spindle to masimum in AS03
ad M0, Program spind ke wgeed ol 40 rom
ol Cihvecl g nid|e sung O K

328
Coalant
Check that the coolant syvtem works

19
L.V, Light

i1 henad, chack this funclion,

a.2.10
T
Run tedt program theough maching

4.3 AXIE DRIVE SET LW CHECKS

I LAG made
1 . Changs machneg Derarmeier 65 1o 0
1, S8t awi display a0 hor esch s
Agdjust othel pal on drive wmil if
0, DG

TRy WAk
mim

iy hesddi

v, Reiet parameter B8 (o 1

Change paramater B0 to 1 and re

# Ferepnce machine

ii. Program machine 1o

pid, ehgugt RS [T ackha
restpgsary to give DRD resding that
i balented sbaul 5000, e.g, 4976
i OweE direction and 5 025 in the
s

N #@iE W
on diyg weat i

1%, Hepest lor &sch amis in burm
v. Heiet pararmseter GO ta O and re
rgtrente mischins

14 ACCURACY CHECKS

Hafore carmying out acouracy checks run
macHirsR 8 faed rate oa all més Toe 30
mirutes o enabde the maching to reach
O Et g Ve e et re

Check backlash on machine.

I @y beckissh iv apparent, changs relg
paramater for X axis 36 7 axis 37, 2 axi
38 to zord (D). Chack back| b again 5r
arined e figure i microns info param
ared gmdEnd paremeinr eonrd vhest
Finally, complete maching reoodd heet
CXreer agn e relurn 1o Service Depertme
in Lewcagier or Local Desler Service offis
for meconds







3MACHINE COMMISSIONING

MACHINE INSTALLATION RECORD

Machine Serigl Nc Bl Custamar Name

TNC Type e = o Address

Software No.

I elephone

Befora switching machine isolator on
MAINS SUPPLY CHECKS
Customer supply
Check phase rotation sequence red — yellow — blus; L1 - L2 - L3
Lr=12[ ] Valts AC
LZ—- L3 Volts A.C
LY = L3 Volts A.C.
Known Variations
Equipment wired tor = Volis
After Machine Isolator Power On
Transformer T1 Primary Secondary
Volis Ac Volts AL Wire 117.0v INOM 115]
Yaolts AC Wire 1140V (NOM 27V)

Spindie Drive Cabinet

200 INOM 420V AC)
201 — 202 (NOM 420V AC)

200 — 202 (NOM 420V AC)

D.C. Voltage

MDI Functions Q. K
Lube Functions O K
Coolant Functions Q K.
Program run O.K.

COMMENTS

Signed . . . Uate







4 MACHINE MAINTENANCE THEORY OF OPERATION

4.1 THE XY SERVO MOTOR DRIVE

&1

Sarvo moton

The fesd motor e ol he Ermanent
magnet Type driven by silicon controlled
ract | Telr OF vl Carcl 4l tuadac] in e ahee
irecal cabiret

i 125 el realu 1e0n @ncoder @ rioun e
on The back ol éach molor and prosides
e ool Ton Teed back signa

413

T v waisn

The X and Y motions of the table are
pocomgiliehee by maand of hardened and
preloaded B mm poich Dallsoress wiith
reciroulating ball ruts, On the X aeis the
ball gl is Tied 10 the saodle and (P
D.C. sedtor wens fhe senew through a 21
reducibon timing kel drive

The Y axis B wmidlar, the drinee Baing o
il relw Of The Scriw 10 grve Gpsr alor
BoOEEE WD he work &eg

4.2 KNEE DRIVE

NOTE:

Two knee lock e which contral
clamips on the Enee-Column ways must be
maleaped prior (o raging and lowaring tha
s

a2

Asltimng and lower ing krss

The knes ig slivated by an Acme scrésa, A
dual deal, calibraved wn incrermenits of

O Frwrm (O ") i peronied

To changs knee slevalion push the knee
#hivaling Cramk an Wl tha cluich meshea,
ean Turm The Crank Clockwiss 10 aleraps
il K, OF CoOuneT-Clockwine 1O | 11

422
Clasmiping the knes

To clamg the knas, lurm ths lonss | ook
lsgals Tirrmly upwards. 1o relaass, tam
e thee ather way . Kiep ha kneg

champed while cutting

'\-\.d A

4.3 LUBRICATING SYSTEM

All moweng mamibers are fad from a

caniral lubricating ank

and moiorised pump

I destrabute amd retaen the oal on the
table, saddie and knea groowes s Cul
nio e tece of the wiays nd thagagh
halies in the gib 50 that both sedes of the
dovetal gat Tull lubhication, Exceid ol

exyudes over the adge of the wsys behasen

the maowsng marmibecy

Spindie pearngs are gresss-pac ked and

g ire 0 @i fional

ubrcation Tor the

hile o thei mactianeg L ore bissed Db wll

Aot §hod 8 job in peograss Bl i1 will
prEvend ha Tead Trom bEng tamed 1o

1he nex jod

431

Required lubricsns
Kbl OKl

Srall O

ROC Lubricants
Castrol

Gaglt Chil
Duckhams Dils
Tanaco

BF Tradeng
Essn

Wactra Ol Mo, 2
Tonna TER
Dymabhasr Gd
Magna BD GB

LIl hwwiny 68
Hcdglide 63

Way Lubhcant 68
Macourai 6B
Fabes K53

pntaning & filwer

4.4 THE Z AXIS DRIVE

Thie guill i driven by the jame tvpe of
[0,C, fesd motor 35 ussd on the X snd ¥
axek A trming belt iy weed to oonreect the
[.C. feed motor and the ball screwss
becaute of % excel|lént parformancs
chmactariihes Ior thig Eiphcation, Tha
ball weraws are hardened and grownd wwith
a B mm pinch thesad carying & reciroulst
ing bl myipe nigt with suitable intermal
prrndnac

i1
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4. MACHINE MAINTENANCE THEORY OF OPERATION (cont)

4.5 SPECIFICATION

Table

Table size 1200 x 420 mm
Working suriace 065 x 381 mm
Longitudinal travel 760 mm

Cress traved 370 mm

Vertical travel (manual knee se1ting) 335 mm

Power fead range 1 - 6000 mmyrmin
Power feed increments nfinitely variable
Rapid traverse S000 mm/man
Number of 1ee slows K

Width of 182 slots 159 mm

Centres of tee slots 111 mm

Max imur W arkpsece load 405 kg

Spindle

aper Bristol Erickson quick change No, 40 150
Speed range 40 - 4000 rpm
Quill trael 150 mm

Control

Type Heidenhain 1518 or 1658
Position feed back Rotary encoder
System resolution D01 mm

Display resolution 005 mm







5.POWER DISTRIBUTION

5.1 INPUT SUPPLY

Prirme povelr 10 e system s 3 phase,
SOM6D Hz. ALC. input voltage is seleciad
by the customes whan ordering the
maching. Minor voltage adpsstment can
b made in tha Tisld 10 copa with ool
difterences from T speci lied vol tage
Anailable input voltages are 210, 720,
£330, 380, a0, 430, 440, 450 and 480 v,
£1.1

Thres phss powss

Tihres phase poser aniars the sysiam
through the main pystem disconnect
located on the slectrical cabinet and feads
the 3 shase distribution wiring.

e connecied 1o the 3 phase diatrib
Witon wiring are:

i Tha spincdle mator o. o it

) Conirod voltage trantformsr (T 1),
iil} Ay drive powes wramaformer (T3],

8.1.2

Tingls phase pows

The 110 volt single phase cuiput from T1
feech the singi Dhass drfribution wirng
Items ted from the singe phese distrib-
uliah e ai Mol bowi

il  Spindée and fead contacion.

il Lube pump motor

iil} Codlant pump motor

E13

24 volt D.C. power

4 volt D.C. power |3 used fior ganeral

Purposs sevitching and control functions

in which clom volisge regulation is not

important. Thess inclede

il Tha 34 volt D.C., reguistor which
produtes the smoothed 24 voit D.C.
for the MDD contral.
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6. CONTROL AND AXIS DRIVES

6.1 AXIS DRIVE UNIT SYSTEM DESCRIPTION

Power to each feed motor is provided by
an S.C_A. feed drive unit situated in the
electrical cabinet,

The main power input 1o the feed drive
unit i a 180-0-180 volts A C. supply
derived from transformer T2 and applied
to terminals U and V on the drive card via
smoothing chokes L1, L2, L3for X, Y, 7
axis drives respectively.

Each drive unit produces a D.C, supply
which appears at terminals C and D, The
D.C. motor ermature is connectad
between these terminals and the zero volt
tapping of T2 Control of the D.C. volt-
8ge 10 the motor 18 by means of the input
command voltage from the MDI contro
which is fed to the drive unit on tarminals
7 and 9 for each of the thrée axes.

Each motor has an integral tachometer
whose signal is input 10 the respactive
drive at terminals 4 and & to close the
velocity feedback loop.

6.2 REPLACEMENT OF AXIS
DRIVE UNIT

i} Switch off and isolate the machine.

Isolator in OFF position
Remowe the old drive unit aler
removing the plug-in terminal sirip
connectar, the push-on power call'e
connectors and the screw down earth
cable connection,
Reverse the procedure to fit the new
drive unit ensuring that all electrica
connecrions are correct to the crrouit
diAgram
Remaove tne plug-in compensation
card from the new drive and check
the following components before
switchmg on with the new drive.
R24 = 10K R34 = not fitted

—

R25= 27K C17 = not fitted
R26= 27K C18= 0,068 MF
A27 = not fitted C19 = not fitted
A28 = 270K C27 = not fitted
R20 = 120K

Link ZF is to be cut

The three B0Hz |inks on the card are
to be fitted when the maching is to
e operated on a 60Hz supply

Using a digital multimeter, adjust
potentiometer R30 (strom) 1o give a
resistance reading of approximately
52K between pins X7/3and X7/9
Adjust potentiometer R23 (Tacho)
to give a resistance reading of
approximately 14K between XB8/4
and the end of R24 nearest the edge
of the card. Re-insart the card into
the drive.

The new drive must now De adjusted

ivi Hemowve wires5, 8, 7 from main

terminal block in the side cabinet

wii|

wini)

change back to PASS OVER
REFERENCE POINTS maode.

Set current limit on drive.

Turn the feedrate control and %
override control on pendant fully
CHOCK Wik,

Connect a d.c, voltmeter between
test point § and ground (GND) on
the drive being set,

Press programme start button on
pendant and adjust R30 potentio-
meter on drive until the voltage reage
4 4 8 volts for S0Hz machine

+ 5.9 volts for 80Hz machine.

Press programme stop button, alter
parameter 59 back to 14 switch OFF
at isolator, remove the d.c. voltmeter
and reconnect wires 5, 6, 7 to over-
loard 1

Main power Main areaniie
tarminals tareninaly
e, ——
", L £ B3 »
o T W
Current limit pot.
.
\"1.
S
\“‘n_
4 _:\\_
-
ur
Test —A
poins ¢ -
e o
=
— T
. ]
. —GN0
B SV Ty
o | =
m__‘/, Tacha
_."'-‘ [~ ol
Compensation /
board V. L 12
T
o ]
_j" 4 |
I
/ Tach, inhisit and
Tachomater gasn pot. command termeinaly

Figure 6. 1 Axis drive unit connections snd adjustments

vl Switch on isolator, press E putton

on control unit, Display will show
“PASS OVER REFERENCE
POINTS™ -

In manual mode, press I:] ey until

"CODE NUMBER =" is disolayed.
vi) Ener figure 95148 ano Ea control

unit will transfer into MACHINE
PARAMETER mode

Alter parameter 59 to

0 for setting X axis drive

6 for setting Y axis drive

14 for setting Z axis drive

Prass = | button on control to

ixl

Switch ON and reference machine as
normal
In manual mode, press Bkw until

"POSITION DATA" is displayed.
Press [gay key until “ACTL" mode is

displayed.
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6. CONTROL AND AXIS DRIVES (cont.)
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6. CONTROL AND AXIS DRIVES (cont.)

Yy .

Chack that the axis stroke batween
software limits is at least

¥ =750 mm
Y =360 mm
£ =150 mm

Record the new figuras on the
Machine Software Parameter Record
which can be found in the door
pocket of the electrical cabinet.

6.6 CONTROLLER BUFFER
BATTERY REPLACEMENT

When the dislogue awsplay reads
EXCHANGE BUFFER BATTERY the
batteries should be replaced by new ones
85 500N a3 possible. Mains power MUST
be maintained until this sxchangs is
completad, The programme mamory is
supplied by the mains power supply when
the buffer batteries are discharged.
Continued operation of the machine is
therefore possible. However, the memory
content will be érased in the event of 8
mains power failure,

CAUTION:

Batteries must be replaced with mains
power supplied ta the machine. Failure to
obsarve this principle will result in a
partial loss of the excecutive software.

The battery compartmen?t which is locat-
ed beneath the cover plate on the control
panel, contains a special battery carrier.
When inserting new batteries, care should
De taken that the polarity conforms 1o
the polarity signs shown on the carrier
The batteries to be used have |EC desig-
nation ‘LRG' and must be of the leak-
proof type, We especially recommend the
use of Mallary Alkaline Batteries Type
MN1500.

6.7 SPINDLE DRIVE UNIT
SYSTEM DESCRIPTION

Power to the spindle motor is provided
by a three phase fully controlled four
quadrant thyristor converter unit, Thr
converter unit consists of a THY=IR
board (connected to the thyristors), a
SOL 1 board (standstill and at speed
detecter] and a FAC—IR board [main
control board).

A seperate MT) board is provided to
interface with the machine electronics
and to control the spindle field.

Ihe three phase main power input is
connected to terminals L1, L2 and L3
and the motor armaturg output of 400
volts DC is connected to terminals A1
and A2 of the THY—IR card.

The motor field output of 270 volts DC =
connected to terminals 34 and 35 of the
MTI card.,

Tha spindle motor has an integral
tachomater providing velocity feedback
to terminals 6 and 8 of the MTI card to
control the motor between & speed range
of 80 to 6,000 r.p.m.

This signal is inputed to terminals 7 and 2
of the MT| board.

The TNC manual speed override
potentiomenter can vary the spindle
between B0% and 120% of the pro-
grammed value,

The following interlocks with the TNC
control are provided by relays on the MTI
card:

Relay RL4 (drive a1 speed) pulls in and
relay ALS (drive not at zero speed) drops
out to provice a spead achieved signal to
TNC terminal J5/7 to verify an M0O3
(M04) command.

Heidenhain P.C. program level number
'}

&

e

o

10v AL,
Wy

sette 1204
[+ 1 amn fuse)

Veltage selector  Terminad strigs (8]  Programme siorage

/

intertace socke?

Figure 6.2 Rear of control system showing connactions

A pulley ratio of 1.5:1 gives a spindle
speed range of 40 to 4,000 r.p.m,

The TNC control unit outputs a O to
£10 volts DC signal between terminals
J4/9 and J4/10 corresponding to a
spindle speed and direction when the
spindle commands MO3 or MO are
programmed

Helay ALS (drive at 2ero speed) pulls in
1o verify an MO5 (spindie stop)
command.

Ralay RL3 {spindle drive is haalthy) on
dropping out will cause a proramme stop
and/or a fead hold with the TNC
controller







6. CONTROL AND AXIS DRIVES (cont.)

6.8 REPLACEMENT OF SPINDLE  Check direction of 3 phase blowe fully clockwise. i eith
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6. CONTROL AND AXIS DRIVES (cont.)

Increase speed in 1000 r.o.m.
increments, check at each speed for
normal running.

Confirm srmature voitage (betwaen
terminals 215 and 216) is 305400
volts at the max imum spindie speed
of 4,000 r.p.m. Check field voltage is
spprox 30 volts between terminals
217 and 218.

Armature voltage can be adjusted
using RV3 on MT11

Check tacho voltage s approx 120
volts DC between terminals 6 and 8
on FAC-IR.

Repeat chacks at 4000 r.p.m. in
reverse [MO4)

685
Speed adjusument
Programme 8 spindle spead MO3 4000

.,

Measure spindle speed and ad)just if
necestary 10 achweve 4000 r.p.m. with
control AV en FAC-IA. Programme a
spindle reverse and check for speed
balance between forward and reversa, |f
necessary speeds can be balanced using
RV 14 on FAC-IR followed by a final
adpstment of V1

Repeat checks ar 3000, 2000 and 1000
r.p.m, All achieved reading 1o be within
5% of programmed speed,

~heck at programmed speed of 40 r.p.m,
whieved speed in forward and reverse |s
40 r.p.m, 22 r p.m_ |l necessary adjust
LGATAL

6.8.6

Spindle drive interiocks

Programme a speed of 4000 rp.m
Heverse spindle several times while
checking cursor disappaars aftar each
reversal,

Programme a spindle stop M5

Adjust RV3 on the SOL-1 card from fully
CCW until LED 3 (SOL-1) just
illuminates. Note RV3 setting programme
a spindle start (MO3 and MO4) at 40
r.p.m. with spindle override set at 508
Check LED 1 (FAC-IR) does not flicker.
Check LED 3 goes out each time. Slowly
increase setting of RV3 until LED 3 just
illuminates. Reset RV 3 in middle of
settings

With an axis in feed, press an eamergency
stop and check that it stops the axis and
the spindle. Release the emergency $10p
and make sure that the spindle does not
re-start or the feeds resume. Repeat this
test with the other emergency stop







6. CONTROL AND AXIS DRIVES (cont.)

Figurs 6.3 Spindle drive ualt leyout
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6.CONTROL AND AXIS DRIVES (cont.)

Table 1
LED status during transition from forward to reverse rotation. 1 indicates LED illuminated.

LEDs on FAC-1R LEDs on THY-1R
"‘ r
Line No. LEDS LEDS
LED! | LEDZ | LED3 | LED4 | LEDS | LEDG | LED? | LEDB | LEDS 201-6 20712
1 1 1 1 1 0 1 1 0 1 1 0
. 1 1 1 1 1 0 1 Q 0 1 0
3 1 1 1 0 1 0 0 0 0 a 1
£ 1 1 l 1 | 1 1 Q2 Q 1 1 Q 1
Table 2
Monitor position voltages as displayed by digital system monitor, with main isolator closed and
DC contactor de-energised. Monitor pasition 0 indicates use of wandar probe.
Monitor
Pesition Pesition on Circuit Indicated DC Voltage (Volts)
1 +15v Power Supply +15v £ v
2 —16v Power Supply -18v 2 1v
3 +28v Power Supply +26v £ 2v
4 Ramp Input Ovtot 10w
5 Ramp Cutput v
6 Speed Amp Output v
7 Current Amp Output Ov
g Current Feedback Ov
G Speed Feedback Ov
0 TP v
0 TP2 +hv £ 1y
0 TF3 i +6v 2 v
0 TP4 +6v £ v
0 TPS 10 TP10 +3Iv £ 1y
G TP H +Oy 2 1v
0 TP12 +1d4v £ 1y
0 TP13 10 TPIB t24v 2 v
n TP19 10 TP24 =v 2 iy
L] I TPZ5 +12v £ 1y
Table 3
LED status with main isclator closed, DC contactor energised but moter armature disconnected.
Adjusting manual set potentiormeter. 1 indicates LED illuminated
LEDs on FAC-1R LEDs on THY:1R
Se1 Spead T
Por , LEDS LEDS
Position | LED1 | LED2 |LED3 | LED4 | LEDS | LEDB | LED7 | LEDB | LEDS 201-6 20712
Maxirmum i
forward speed 1 1 1 0 0 1 1 1] 1 1 0
= demand
Maxi mum
IEVErSa §peed 1 1 1 0 1 0 0 1 1 0 1
demang

67
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- 7 BASE ASSEMBLY AND MAINTENANCE

T1DRIVE BELT REPLACEMENT

7.1.9

X il balt repsl gcement

To maxe the task of ré-msarmibly Sakey
ihiE (anle nesdsy o De (0wsErds e ert
harnd eng of ity stroke, Dapendei] wupan
whEthar (he bBell o brolén oF nol getérm
N e EouencE in whsth 1he (0b I8 done
I thie Belt B Ao beoden:

| Traedrse the machma to the kTt hand

- gl

Pestion of mhis

—— AT —5

Sliding quard

WARMNING:

Chpconmict Do 10 e machine by
hrtsserg e mann Circull Dreakar 10 the
OFF postion

Lubricetion jumsction
If the balt is broken:

WARMNING:

Dhscomnact powsr 1o the mschens [y
throwing the main circuit bresker to the
OFF pogi Lo

ludstar i OF F position

W] Hemows the aughll porews SRcufing the
el hisnd and 188le 3lidng guard and
fermowve. |1 may e mecewsary 10
rermovE the fining screwa of the
Jbricanon junction on the rea’ of
this tebla, Do not Smtur® the lebnice
B TiLings.

jd] Aemowe the feo scrived SBouning the
oo Bracksl cower and rémove Ihe

Isodator in OFF poslthon
| HarmDwe the segh1 Screnss BEaoureng
tha ettt kand end Lebde slidhng guard
and remove. |1 miay D8 nemary 10

LB
il Harmiows 1he Pogar sorives sdcur g i ramosa thae fiming eSrew of the
esddle amd covir a0d remdve Tha lsbricatson juancison on the rear of

Fagl a8 the 1 18 B Oken

tion fitings

{dr agraph 4

tha table. Do not dgturb the lubrnica-

i} Famowve the two sSoraws BBEL Mg The
noior bracket cover and rermive e
walll

] Hamaoes the Poaar soreusy SecL R NS
gaddie end cower and remov Tha
. THiE s SCCERS B0 The e
scrw and the driven pulley. Rotate

bring thé

i keacacrew mamually i
tabile o the kel hand sand
v] Rl Twd SCMEaS SECUrng motof
convir andd rémOve OOer
v} Swpport the moiod and remioe i
four screws secufing the maotor and
remiowe e motor

Balt

wil Fomoss tha old beli and refit tha
iy BEIT Of Whé o v glley

widl HAafit the motor, nclinng the moloe
1 ri-angage the drive pulley, Fatit
the fiour securing screes

viil) Adjust the balt 1@5o6 &G i1 5

teneoned by o borce OF §00n0xmas-
Iy 135 M (30 . 11T no balt 185 o
meier iy ovaslable an appe oximate
gruice & that a1 mid posi tron Datspen
thetr puliess thi belt will dethect & mm
[1/47) from its maan position when a
fores ol 70 M (18 IB1) iy aworiad on
et bt

in) Foset the maching softears limits =
par Section 7.6.3

AR R A EEEEEEEEEEEEREEHNS

1







7. BASE ASSEMBLY AND MAINTENANCE (cont.)

7.1.2

Y axis drive belt replacement

To ensure that no damage occurs to the Y
axis ballscraw during this procedure, two
people are required, one to withdraw the
knee front bracket eand maintain the
alignment of the assambly, whilst the
second person slips the old belt from the
pulley and over the end of the leadscrew
and replaces it with a néw OnNe,

WARNING:

Disconnect power 10 the machine by
throwing the main circuit breaker to the
OFF position.

isolator in OFF pesition

i}  Remove the two neoprene covers on
the top of the knee,

i) Ramove the stop pin on knee front
bracket and slide covers forward

Stop pin

il Remove the T inspection plate at the
rear of the 1op of the knea

T inspection plate

iv) Remove the access hole cover on the

left hand side of the knee.

over Tenslon screw

v] Remove the motor bracket cover

vif Remove the motor cover,

vii] Slkacken the belt tension scréw on the

motor bracket above the motor
flange

viii) Support the motor and remove the
four screws sacuring the motor and
remove the motor. The dowel pin,
underneath the tension scréew, will be
released sO make sure this item i3

located,

)

x)

x1)

xil)

xiii)

)

Remowve the two fixing screws from
the top corners of the knee front
bracket and replace with two screws
5/16 UNC x 5" long, These néw
screws will allow the front bracket,
complete with the Y axis ballscrew
10 be slid forward 1o give clearance
to remove the drive belt

From the access hola in the knea
remove the formed copper lubrica
tion pipe from the top of the ballnyt,
Hemove the four screws securing the
ballnut from its nut bracket

Withdraw the front bracket dowels
and remaining fixing screws and care
fully publ forward the front bracket
complete with the ballscrew assam-
bly. The second pearson should guide
the rear of the leadscrew 10 maintain
15 position and avoid damage

The old belt can now be slipped off

the pulley and clear of the rear of the

leadscraw. Fit the new belt on the
leadscraw pulley and relocate the
leadscrew in Its rear bearing. This
beanng is a shell neadle roller baaring
and care must ba taken to ensure no
damage occurs 10 the neadle bearing
or the return tubes of the ballscrew
assembly. Ensure the copper lubrica-
tion pipe is not trapped

Realign the ballnut and loosaly fit
the four screws

Refit the screws and dowels securing
the front bracke

I B B B B UV S P S FeEFSFEFEEEFEE W







7 BASE ASSEMBLY AND MAINTENANCE (cont.)

fwl Hotae Phe Badssiess ani - borh ey i

0 DRng tha Tace

ol TFeE DAl indat mar

tact wath the nut bracket

Nut brackt

wvi] 1 ightan the foue scrawet i 1ha At
bracke1 10 & torgue of B Nm (B0 Mhin
nd relit the CODOW Do NG the

o o the ballneat Hangs

wign I HEtt the molor, e linng oo sngade

i 1o ol by i e balt @nel B
thaa Tor Fiaing soniws., EnSLningd Thas

e Bsalt iengicn scmme g Dum §re

correctly hittad

o | il st S londn R N i

1" A prrugvie rear coser Troem pendcan box
gnd s cower plates Trom the o jer
al cablg exit of the pendant arm

shoried By @ 1orce of 130 N {30

§ e Bl 1 peasaon mebar o5 ayailabia
B EENpO ITEDE QuaichE (L TRAT A1 IR
midl poant betveean the pulleys thea
el | wailll Safhect & mam [(1564°°) from
% FrEEn Os

0 M 16 sl

3 Wil & TOICE ol
T
win ] Mesel 1 muachiine

e Secton f G Y

B0 I D@ |d7ia S

7.2 X AND ¥ AXIS DRIVE
MOTOR REPLACEMENT

7.2.1
X axit drive motor replacament

WARNING:

D somnnset poswer 10 Uhie mechine by
thiroeAng the mdain Circysl Dreager 10 the
DEF position heEtons Egning this

Ty Famove tha cabde 1ies From tha X
procegyne

fa iy resoher cable and unwragp the
spirpband slemve

Imnlsteor in OF F poaition

. Spirchand pleeys
Hamowa The Two strniwe secunng the

ngior Dracke] cover and remowe he vl Daconneci the X s reioder Cabile
OV Frem: the rear of the Haidsskham onit
i} Support the molor and emowe the arvd pull the cable out of the pondant
four soreves securing 1he motor and darm
rarmicve Tl oo vil Dweconneet the molor wiring to the

4 sscuring screws miior at th tErminal box

Tarminal box







vii] Remowve the drive pulley and fit to
the new motor.

viit) Install replacement motor by révers-
ing steps (iiil to (vi) abowve.

ix) Afrer the motor is installed, s&t the
belt tension as described in Section
7.1.1 item {viii). Check the referance
limit as per Saction 7.6,2 and reset
the software limits as par Section
76.3

722
Y sxcis drive motor replacement

WARNING:

Disconnect power 10 the machine by
throwing the main circult breaker to the
OFF pasition bafore baginning this
procedure

Isolator in OFF position

}  Remove the two screws sacuring the
motor bracket cover and remove the
cover,

il) Slacken the belt 1@nsion scréw on the

motor bracket above the motor
flange.

ili} Support the mator and remove the
four screws securing the motor and
remove the motor, The dowel pin
underneath the tension screw will be
released, so make sure this item s
located,

7. BASE ASSEMBLY AND MAINTENANCE (cont.)

Aemove rear cover from pendant box
and the cover plates from the extern
al cable exit of the pendant arm

Remowve the cable ties from tha Y
ax/s resolver cable and unwrap the
sp-roband sleeve.

Sleave

Disconnect the Y axis resolver cable
from the rear of the Heidenhain unit
and pull the cable out of the pendant
arm

Disconnect the motor wiring to the
moor 81 tha terminal box.

Termingl box

viii) Remowve the drive pullay and fit to
the new motor

ix} Install new motor,

x] After the motor |s installed, set the
belt tension as described in S&ction
7.1.2 item {viii}. Check the reference
limit as per Section 7.6.6 and reset
the software limits as per Section
76.7

7.3 TABLE AND SADDLE
REMOVAL

7.31

Table ramoval

i1 Mowve the saddle well forward and the
table to the right side of the machine,

r%

ii) Disconnect power to the machine oy
thrawing the main circuit braaker to
the OFF position.

lsolstor in OFF povition

74
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7. BASE ASSEMBLY AND MAINTENANCE (cont.)

w|

vl

_— ——— e =

lemows The 8 BOraws and remowe
thig oo Troem thee fighit fand undsr

sice of the saddie

CAUTION:

Tha iable weighs 315 kg (504 i), Lise
BOOFGRriahE cam 0 pravent aquipersani
daTape and personal njuny

End cower

#iiil Remowe the taper gib and table haold
Ionm Ksilp 3000, Endure (hiese FIrGE

e returmeec 1o theed |:|l|-_; |

Cowar

Rernows Towr jonews seiuring 1R ball FOd hiaed O fe-addem by

nest b e it bracket

i copper lubricatson pipe

Ease xil Depanding ubon the position of e

ERddl, 1T may el the fOpE DOSton
1S opan the fir o Bt o can e
higan and saing clear of the foape

wir) When lifting the table take exirama
care nol o bump tho wable an the
saddle glideways and causs damage 1o
thi ohf o

from 1he bl of i Dallngt andgd ligave
clear on one side

733

Sadelle ramave

il Hemove tha table as specified in
Sacton 731,
Hismaons twn screws securing thea
mpoior breckel oover @d removs the

Tapar gib strip ol

ti}  Harmosd tha four screes securing tha
et hand sacidle end cover and

im)  Hamioed (he coalant refurm ubes

froem thee Lable
vl the s

Lubrsgcaticn od pips

B et (be 2 G PONEYWE B CLIfENg
each tahle end sliding guard and
remove the guards. Disconnect the
JBrEEEIOn Ling trgem e 1o
My W80 be neCiviery 1 rémove the
T irg SCreswwd Of e [alorCm g jiyn
Do on Thel e of the 1alibe to
relagse tha right hand sladng guard
Remowe the four sorews saour g e
right hand end saddle cower and

SMosg COvE

Lubsrication junction End cover Sscuring wrees
x] Place sultable bars in aach end of the vl Support the X axis ditve motor and
Lal @ Ccenire e EIOT and rogd shing rOFmOvE The fOUr SCriwd SEcuring the
aroaind these bhars wnth a céntral i i mioior gnd remove [he molod. Place

innt Ehir meniBr galely om the Noor and

O] 1T froem OEmiage

5






7 BASE ASSEMBLY AND MAINTENANCE (cont.)

J]  Remove chip wipers and taper strip -
vil Remowve hold down keep plates. 4 )
Ensure these strips are returnad 10 ) ) Dutipcl
their original positions on re-assambly. Liﬂ:u_ position \
vii) Remove ballscrews as describad in /f
Section 7.4.2. ‘ E - : _
vilil Remove limit switches as desoribéd 1 1 . _
in Section 7.6.4 Vi — l [
"J f' =
1
il | \
S - "
L ¥ k -
Pulley Bearing cap
r‘""ﬂ"uh |

viil Remove the five screws securing the l

7.4 X AND Y AXIS BALLSCREW

7.4.1

Keap plate

%] Remove the access hole cover an the
jeft hand side of the knoa

x) From the access hole remove the
fermed copper lubrication plpa from
the top of the ballnut. Remove the
four screws sacuring the ballnut from
i1s nut bracket

Chip wipers

Access hole cover

ki) Place a suitable rope sling around
gach end of the saddle with a central
lift.

CAUTION:

The saddie weighs 213 kg (470 Ib). Use
appropriate care to prevent aguipment
damage and personal injury

xil] When lifting the saddle take extreme
care not 10 bump the table on the
knee slideway and cause damage 1o
the chrame,

X axis ballscrew assembly removal

||'}

Remove the table as specified in
Section 7.3.1

Aemove two screws securing the
motor bracket cover and remonve

the cover.

Remove the four screws securing the
left hand saddie end cover and

remove the cover,

End cover

iv) Support the X axis drive motor and

vl

VI’

remove the four screws securing the
motor and remove the motor. Place
the motor safely on the floor and
protect it from damage.

Maeasure and racord the distance
from the drive pulley to the bearing
cap, this being done so the driven
pulley can be re-assembled in its
original position to line up with the
motor pulley.

Aelease the taper lock and remove
the pulley and taper lock.

thrust bearing cap and bearing assem-
bly. The ballscrew assambly can n

be withdrawn from the left hand ::'
of the saddle, Remove the bearings
from the ballscrew.

viii) To replace a new ballscrew, reverse

the disassernbly procedure, paying
particular sttention to the following:
a) The ballscrew assembly is supplie
from the original manufacturer j
protected in lanclin, and this m
be completely removed. Wath the
assermbly by completely immers-
ing in CLEAN white spirit (NOT l
PARAFFIN) and brushing well.
Run the balinut up the full length
of the screw to ensure complets
removal. Allow the screw to orainl
for an hour and blow dry using a
water-free airline, Lightly oil with
a mineral based lubrication oll
(Mobil DTE 24 or similar] ensur-
ing all moving parts are lubricated.
Fit a plastic ball (BM part number
A303822) to plug the radial lubri I
cation hole not used — refer 10
the old screw for i1s correct
position.

76
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7 BASE ASSEMBLY AND MAINTENANCE (cont.

e — —— —

i Wirsan rel)tieng The axis THrust
be=arings enswre that e Dear ings
are Back-io-back o Falnir bearc
ings, this is with the stamped faoes
of the cuter Fengl QR Thar Ta
enguire best resul is I Digh BOoInts
of ecoentricity should De Dogeiher
w3 Engene 1Rl round Burfah maik
oo gk Bearing g axially o line

| gheird i3 ary doulbt about the
conditaen of taie bearngs they
phiciild e repldsced

T ﬂlll}'l""l:l'l[ 0% the bl orew
wnth thed bedface and master
fuidewsy |13 onbcal and mat e
within 00050 (0.002°) along the
full langih of the ballscraw. Wi
Thee SCTEwy AliQRIMENT MBQU FamEnt
Ml Dadeln 387 Lighiten T DEring
a0 serews 10 9 M (B0 Ibin].
Hachaok Ehe &lignmant of the ba
41T B
Wind the ballnut 10 the right hand
endd of g saddile prior 1o retin-
ting the table. Enmese the ballnut
i3 posl tioned with e lubnication
hofe uppermost, ready to refit the
lubricatsnn pips

Alwiaws rafit the saddle end covers
i aon @ s practical and mever
rn the maching under powear
srith-rt tha sadole engd coeelrs on

1]

d

Enlda i0:
) Adjust the X axis belt Endion a8 pes
Saction 7.1.1,
w] FAesmt the software limats as e
Section 7.0.3

wil 5Set tha X anis gib sirip and keap
plate and check logt motson i P
Caction TO.1

winl Feset the X aoos BSCk kel cOrDnik
T @ per Saction 7.9.2

7432

% awis ballsorew mpembly removsl

To enjur thal /o AEMAgE OOoOurs 10 The ¥
axis ballscréw cduring ™is piooadurg, Two
peopde are required, BNa 10 withdrssy The
kriee front bracket amd maintain tha
plignman ol the assmibly | wihiigl tha
second plrson memosss the pulbey and
guidas the ballecresw frarn 1Fa ks,

WARMNING:

Disconnect power 10 the maching by
throwwing the main cirnouit breaker 1o The
DFF pomiior

leplstor in OF F poaition

Aemowe the twio mpoD reng covers
O 1Pl RO A0 NG L Ada
1] Hemowe the drve DelT MOusing oowver
Evil handwind the saddle farwed
nl Hemows the stop pet 0N The knes

front brackei and shidié cossard Tor

wWara.

Srop pen

] Hitwmomes the T iaehecticen (labe & (e

raar of the top of the onss
vl Hamowe the gcass hole Covar on The
a1t hand sede o1 1 K s
wi b Slacken the balt tension scraw on thae
(Tl iy I.:' BN I“' L el l:l" LplEkin ]

Flange

T inspection plate

Dl pin

wii] Support the motor and rermove the
four screwa sacuring tha motor and
remaove the motor, The dowel pin,
unddrneath the Enaon scres, will ba
réleased 50 make sure this iem is
located

wiil] Femove the two fixing screws from
el 100 corners of tha kngs front
bracket and replace with two screws
BB LN x 5 long, Thess naw
sorews will allow the front bracket
compdete with the Y axis ballscrew
1o b slkd forward (o give clearance
1o rérmepe the drive belt,

Fimiing norews

il Frem the sooess hole in the krnese
remnove the formed copper lybrice
ten pipe from the B of he balbut,
Hemove tha Towr LohiwE BEOUT | ng T
bl bnert from it nut bracket

2] Msagure I record the digtanos
from the bhallecrew pallEy o the
beacing housng On reateambly i
figure will be wsed 10 Tix the pulley
if s oreginm posateon. Heleasa the
taper |ock holding the pulkey







7 BASE ASSEMBLY AND MAINTENANCE (cont.)

%1 Withdraw the tront bracket dowels
and remaning fixing screws and care-
fully pull forward the front bracket
complete with the ballscrew assam-
bly. The second person should guide
the rear of the leadscrew to maintain
its position and avoid damage.

xii) The drive belt and pulley is now slid
off the rear of the leadscrew.
Support the front bracket and
ramove the two support screws. The
nallscrew assambly can be withdrawn
from the front of the knee. Disassem-
ble the ballscrew from the front
bracket

Front bracket

%ii1) To replace a new ballscrew reverse
the disassermbly procedure, paying
particular attention to the followmg.

Drive belt

Pulley

a) The ballscrew assembly is supplad
from the manufactiurer protected
in lanolin, and this must be
completely removed. Wash 1he
assembly by completely smmers-
ing in CLEAN white spirit (NOT
PARAFFIN) and brushing well
Aun the ballnut up the full length
of the seraw tD ensure complate
remenval . Allow the scréw Lo drain

for an hour and blow dry usinga
mineral based lubricating oll
(Mobil DTE 24 or similar) ensur
ing all moving parts are lubricated,
Fit a plastic ball {BM part number
B303822) 1o plug the radial
lubrication hole not usad — rafer
to the old screw for its correct
posinon.
Wwnen refitting the axis thrust
bearings ensure that the bearings
are back-to-back, on Fafnir baar-
ings, this is with the stamped faces
of the outer rings together, To
ensura best results the high points
of accantricity should be togather
s0 ensure the round burnish mark
on each bearing ks axially in line.
If there is any doubt about the
condition of these bearings, they
should be replaced
The fixing screws on the bearing
cap should be tightened 10 &
rorque of 34 Nm (25 Ibft].
As long as the rear bearing re
mains untouchead in the knee, the
alignment of the ballscrew should
ba maintained. |f the alignment is
lost then it is necessary 10 remove
the saddle, as described in Section
7.3.2 and the alignment reset. The
alignment of tha ballscrew with
the bedface and master guideway
is critical and must be within
0.030 (0.0012") along the full
length of the ballscrew. Recheck
the allgnment when the fixing
screws have been tightened
xiv) Adjust the Y axis belt tension as per
Section 7.1.2.
xy) Feset the software limits as per
Saction 7.6.7.

b

C

7.5 AIR ASSIST PEDESTAL

1.5.9
Removal

NOTE:

Due 10 the requiremant for the cylinder
to be alr tight, the cylindar sleeve is
considerad an integral part of the pedestal
assermbly and is removed as a unit

il Raise the knee to a sufficient height
|not the total travel] to sllow acCess
1o the pedestal and elevating nut
Lock the knee in that position and n
addition support the knee with a
ropa sling.

CAUTION:

The assembled knes wesghs 875 kg
{1930 Ib). Use approgriate care 1o
prevent equipment damage and personal
njury

il} Discharge the air from the cylinder
and disconnact the air hose and
lubrication line from the top of the
pedestal

Air hose

ii) ARemove the screws securing the lead
screw nut mount from the pedestal

w) Hoist the knea 10 full travel height,
pulling the leadscrew out of the ped-
astal along with the packing cup,
packing retainar, leadscraw bumper,
thrust bearing and bearing retaner

vl Remowve the two pedestal mounting
screws and remone the pedestal from
the basa

mE EmEEEEEEEEEEEEEAEEDN.







- 7. BASE ASSEMBLY AND MAINTENANCE (cont.)
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Pudetal mousnting scrrwn

152

Cylimder gasket removal

il Haise the kmes to 3 position clowe 19
@ 1opmog ! workeng poslion. Lock
hie kresa oy that position and in acdd
FEION suppoe] (Me kede with & roe
shang.

CAUTION:

The msembled knes weighs 875 kg
{1930 b)), Use appropriate care 1o
prevent aqunpment damags and personal
Ny

1) Farmowe the el minting
sorews Bl handhwing the slevating
ECrimnw 10w thdrany e pedestal from
ihe Dass 10 gEen acoems 1o the bottom
fi i crewn

i} Farmove the screws sscuring the
cylinds hottom cover and replscs
the cylinder cover gasket

W] To ssssmble reverss the cisagsemily
Drocecure

763

I‘Idunl cup ropl e
Ramowe tha pedestal s demcribed in
Section 7.51

il Remows the screws securing the
PC D PElRE | FEmOvE T SeTaeii
and packing

i) Heplace with Bridgeport supplied
packing (BM part number 3152121)
I & important that this packing has
ey somimd ina mineral based lubri-
cant (Mobil DTE 24 or aguivalent)
Tor at beast 12 hours prior 10 ssgem-
bly. Care must ba teken 1o ensure
that the coil spring & i positon
during asammbly

76 LIMIT SWITCH
REPLACEMENT

TEA
X sy ewtraens |lmidy doge
Tha available stroke of the table is deter-
menad by tho wofveare limis set n he
machane control. The extress limit dogs
ikt only pe an additional mileguard 1o
shal of power 1o the axis drive in the
evnil of 8 control or drlve mallunction
whech Cousss the table 10 go outsida in
efrware lirnits
I I crder o sei iPa axtrarmea Wmit dipgs
L 1% Aedessry 1o cvermice The sof
WS |mits
Lhange parameter 44 1o +7000
i hngs parwmster 45 1 - 1000

CAUTION:

The X axis sofrware limits are now in
activa, Lss the handwheal onl v,
Approsch thi ballsorew poditive stops at
@ craep ead rate

Marichwhnel

il  Using the handwhes | position dis-
play and tha power snabla lamp, @t
ther dog 1o give an axis stroke of
M50 mm ta 752 men cenical 1o the
IriaT s DECwdii DodiEree bal b reve
Thops

il Aot the X axis refarence dog as por
Sactson 7.68.2.

i RAoset the maching softwane Nmite =
pear Section 7.6.3

T.8.2

X amis referanca dog

The axis raference dog |s used in som june

tiom with the encoder on the motor shaft

15 Salarmend the mschanic detuim follow

ifeg an inErrupion of maing power.

1l Whaen rasetting sha refersncs dog fiet
femporarily st if 1o operate Detwean
B mm and 10 mm bafore the extrema

FE ]






7. BASE ASSEMBLY AND MAINTENANCE (cont.)

il Switch off the main isolator, Switch
an the machine isoBtor and pass over
the referance points as normal

i} Place the control in reference maode
by p.»:-,s.n.;@ until “POSITION
DATA" is displayed. Press ﬁ
until IE; is displayed

ivl Re-ad ust the axis reference dog 1o
oparate the reference switch at
batween < 1.0 mm and -1.5 mm &
read cn the posilion readout display.

v) Raset the machine saftware limits as
per Section 763

763

X axiy poftware limits

After changing a feed motor, & fead drive

belt, or an axis limit swiatch, it | necass.

ary to reset the software limits

il Temporarily override the soltware
himits
Change parameter 44 to 41000
Change parameter 45 to -1000

CAUTION:

Tha X axis software limits are now in-
active. Use the handwheel only.
Approach the baliscrew positive stops at
a craep feed rate

il Placa the control in reférance mode

il Slowly handwind the axis and record
the position display figure as the
positive extréme limit switch just
operates.

iv) Deduct 0.4 mm from the reading, 10
obtain the positive software limit
figure

vl Deduct 750.1 mm from the positive
software limit figure to obtain the
negutive software limit figure,

vil Enter these values as follows
Machine parameter 44 positive soft
ware limit | X axisl
Machine parameter 45 negative soft-
ware himit | X axis)

vii} Using the joystick in rapid, check
that the table can @ run ONto its
software limits, and off again, with
out tripping the extreme limits

viii] Exit from the control reference

ix] Check that at least 750 mm of stroke
can be achieved.

) Record the new software limits on
the Machina Software Parameter
Aecord which may be found in the
door pocket of the electrical cabinet.

764

X axis limit switch replacement

To remowe an X axis limit switch |located

on the rear surface of the saddie] wurn off

the power and proceed as follows

i} HAemove the bottom cover plate from
the limit switch.

il Unscrew the large hexagon nut(s] on
the electrical cable connection and
disconnect the cable from the limit
switch

X Limit switch

nil Ramove the two screws securing the
limit switch to the mounting plate on
the saddle.
instal! the new limit switch by revers
ng the above procedure. Vertical
adjustment of the limit switch may
be achieved by slackening the two
scraws securing the mounting plate
to the saddle,

NOTE:

After installation of the limit switch
check the X axis reference dog adjust
ment as per Section 7.6.2 steps (il to (vl
| f necessary reset the X axis extreme limi?
dogs as per Section 7.6.1,

1.65

Y axis extreme limit dogs

The available stroke of the saddle is deter-
mined by the software limits set in the
machine control. The extreme limit dogs
exist only as an additional safeguard to
shut off power to the axis drive in tha
event of a control or drive malfunction

. which causes the table to go outside its

software limits,

iy In order 10 set the extreme limit dogs
it is necessary to override the soft-
ware limits.
Change parameter 46 to 41000
Change parameter 47 to -1000

CAUTION:

The Y axis software limits are now in-
active, Use the handwhesl only
Approach the ballscrew positive stops at
a creap fead rate

il Using the handwheel, position dis-
play and the power enable light, sat
the dogs to give an axis stroke of
361 mm 1o 352 mm central 1o the
traverse betwean positive ballscrew
stops.

iii) Reset the Y axis reference dog as per
Section 7.6.6,

iv] Reset the machine software |imits as
per Section 7,6.7.

766

Y axis reference dog

The axis refarence dog is used in conjunc-

tion with the encoder on the motor shaft

to determine the machine datum follow-

ing an interruption of mains power

i) When resetting the reference dog first
temporarily set il 10 operate between
8 mm and 10 mm before the extreme.

it! Switch off the machine isolator,
Switch on the machine isolator and
pass over the axis refarence points as
normal.,

iil) Place the control in reference mode

i) HAeadjust the axis reference dog 1o
operate the réferénca switch at be
twean -1.0 mm and -1.5 mm as read
on the position readout display.

vl Reset the machine software limits a5

per Section 7.6.7,

7-10







7 BASE ASSEMBLY AND MAINTENANCE (cont.)

T.8.T
¥ iz sofrears limin
i changing a fead matar, an enoodar,
or leed cives Dell on 8 e 18 et sentch,
1 i NecEgEary bo resel the soltware imits
il Tamoorarily cwereeds rhe 4o Taedd @
imiks
.l"ll"." il il WL |1|-'-.

LUnange paramater 47 1o - 1000

# 1 00D

CAUTION:

The ¥ axis softveare limits are now in
SCTHE LS The Rudchwiss] Oy
Approach he balMeraw Do e SIogs at
& créap Pead rate

i} Place the contrad in referencs mase

i) Slowdy hantwind M Gl and iecord
the position display figure a the
il Trvl g Tl Tl BT Sen e et
CoErgies

wl  Daduct 0.8 mm irom the reading, 1o
chvtain the positeee soffware limit
figure

vl Deduct 35001 mm from the positive
o mware lirmit figure ta obtain the
negat ve soltware limey fgune

Wil Erler esE valuis 3 Talkows
Waching pargmisler 4G Bosilive
i v lirml | o)

Liacturme gaiarieler 40 ng e
el tweara lirref | amid)

wid | Litsmg the povalick o rapsd, chisck the
iaddle can b run onto ks soltesars
Iwmits, @ ol sgain without tTrgping
mea extreme limits

Wikl Exit oo the contral referenos

i Chenck thar ot lagsr 360 mm ol stroke
can e acheead

1] HAecord the new soltware limits on
the Blackiee Soltware Parameter
Hecord which may be Tound in the
soow packet of the &lectracgl cabine!

T8

¥ anin limit ywitch replscamant

Ta remove th Y Exis limit see ich

[xcamd wnderneath the saddle a1 the

right hand gade of e kndd) forn ofl

Doy gnd Droossd & ol | ot

il  Femoss the oower plate feom tha
raar of e limit seeitch

il Unscrew the large hexagon nut on
i dlectricsl cable connector ama
dsconnact the caldle from the limit
vl Ch

| ——
¥ limit vevitch
1)  Femose the Ted scress securing e
Il Swatch 10 the maoun ting plate an
e 0ok

mgkall the rider Lirmit dwitch by revers
Ing the abowe procedure

Adpmtmrent of tha lmit padtch msy
b2 achieved by slackening the two
BCriwwd Scuring the mounting plae
1 IPwd S50

NOTE:

Alter ingtallation of e limit switch
check the v amis reference dog sdjus
menk & per Sactlon 7.6.6 steps il to vl
It macetsary remi the Y axi axtreme limii
dogs as per Section 7B 6

7.7 LUBRICATION

LrA

K, Y and £ axes

Tra table. ssddle and hesd gull are bubei
cated By an subomatic system that aper
atmy whienaves the spendle B rotating,

Lubrication pumg
The 0if reserviss and purmp are located in
3 cabergt @t the gide ol tha machnea
L

A, Flast peitch in ths ol Fessrvoir présonia
rastart of the fesd drive il the il leval is
oD Bicrias,

NOTE:

Thie swetitci willl Mol stop the machine
while it is in operation But it will protact
fgaenal restarting without sufficlent lub-
Catpn,

Ol distributors for the table and saddie
are lacated indide the wddle and can bi
exposed by ramaoving te table, For
ingructions aon table removsl §88 Saction
AN, Ol distributors far the héad quill
are located on tha |eft Bde of the column

CALTION:

Les only Mobdl Vactra Mo 2 or e
alenl U endure max imurm effectivensss of
L%l Bl r eCWE N Py R

Al othar moving R auch a8 baarngs
paars alc._ are prapacioed with lifesima
praase al T faciory and ghould not
reguire furthear servicing for thair full
v || Te

112

K lubrication

The knee ways are (ubricatad by auto
aystem brom g datribaior |ecated
figide the bnee. Exiernal fesder homs am
atiached 1o thie laft side of the knas. A
bearings aw preased for | fe. Lubrication
ol vhe kivee elevating screw @ thirowgh a
préase [iiing at the 10D 01 The DRdesia

Tl







7. BASE ASSEMBLY AND MAINTENANCE (cont.)

78X AND Y AXIS GIBS

7.8.1 784

Adjustment of table snd saddle gibs Knee to column gib setting

At the factory all the gibs are given an i} FAemove the way wiper cover

initial satting, the machine is cycled for (8005096) and wiper (BOOS099) to
approximately 50 hours and then the gibs éxpose the knee 10 column gib.

are given a final setting. Theréfora they i) Manually, using the crank handle,
should not require readjusting if proper raise and lower the knee and turn the
maintenance of automatic lube system is adjusting screw (BOOGOES) until a
provided. n the event that gib adjust- smooth movement is attained,

ment & reguired, howevear, procaad as
follows in Section 7.8.2 or 7,.8.3.

7.8.2

Saddie to table gib setting (see Figure 7-1)

i) Set up indicators in pasition no. 1.

il} Push end of table and release, pull
end of table and releass. Note the
total indicator reading (less spring
back). Tabde

iif) Adjust the gib, by turning the adjust-
ing screw 1o obtain a maximum
indicator reading (less spring back) of

iv) After gib is sat, move indicator to
position no. Z.

vl Push and pull on end of table. Note '
the total indicator reading (less Pesttion no. 2 Pesition as. 1
spring back).,

vi) Total indicator reading in position
no, 1 (after gib is set) should equal

. the total indicator reading in position
no. 2 within £ 0002", if no1, remove Indeaior 1etup:
and scrape the gib end repeat setting. 330 ;m 330 mm Indicator an table
vii} Check lost motion as per Saction [~ 113" ._-‘_"rl = beos on saddle
79.1. .

Saddle to kner gib setting (see Figure 7.2)

il Move the saddle to position no. 1. Position me. 1 Position ne. 2
and set up indicator, Saddie in full back position Saeldie im full frant positios

ii}] Push the end of the table and release, sk on knee
pull the end of the table and releass,
Note the total indicator reading (less
spring back),

il Adjust the gib by wrning the adjpust-
ing scréw, 10 obtain 8 maximum Push snd pull
indicator reading [less spring back) of i force on table . ‘-l

ivl Afwer the gib is set, move the saddle
1o pos tion no, 2 and set up the
indicator.

l ]
v] Push and pull on the end of the 1 A }

Seddle

_—
table. Note the total indicator read- | S —
ing (less spring back), + + -4
vi| The total indicator reading in Sasdls —

position no. 1 (after the gib is sat) Knee E
should equal the total indicator read-

ing in position no. 2 within £ .0002",
if not, remowe and scrape the gib end

: Indicator setup:
repeat the setting. Indicater on saddle
vii) Check lost motion as per Section wnd base on knes

79.1.

Figurs 7.2 Saddie to knee gib setting
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7 BASE ASSEMBLY AND MAINTENANCE (cont.)

7.9 LOST MOTION AND BACKLASH COMPENSATION

NOTE:

Ir s#tting the gib 3iripd, sxtremne cord
muast be takan 1o ansune thal Wy &ha not
ervirtigh tened or last mation of anis 31l
may ocour; similary if the gib s1rips are
iefy oo slack, loit moton, poor surface
finish and poor repeatability may result.
It i eraantisl therafore that when sdjust
ing the gib atrip, the cormect proceduns
it foilowed snd lort motion i chechued
o endurs that the opiimum satilng has
baen schisesd, Lost mothon should be
e wan 025 e (DO17); if this fgums
is enpceegied, slacioen the gb Sinp [y ore
guarter of @ turm and rechack, |1 shauld
ales ba noted thet lost motion maey be
promoted if e mappropeste ilideway
labsricant b waed,

.81

Te chechk lost motion

Fro-awguisi e

} Gib strips set & per Saction TH.1,
TA2ar TR

ifl  Zero packlash compensation has
besn anterad into the THL software
saramaiars 38 for X axisor 37 for Y
anis [Follow procedure 88 per
Sacton 782 bl ender meral

Eguipment

Dial gauge (reading to 002 mm or Detis

and having & trawvel greatar than 2 mm),

=k yhand with magnetic baa

Messursment procedure

i1 Apply wreee locks

il Move the axis 1o bé chiatksd 10 |15
e DS tion

i} Adign the dial gauge slong the axis io
ba chacked a3 shown in Figun 7-1 of
-2

bl Using handwind, being the dial gauge
tn coract with the guill and move
to tha mid siroke of the gauge.

wl  Foro the sx DRD and the dial gaugs

wil Ushng manual dats input, mows to +1
mm af & fesd rate of 7000 mmdmin
and back to 0, Check that the DRO
reading is saro, and nole the digd
gaugs resding {sgroring We sgn).

will Fapid to -1 mm and back 1o 0.

wiil) 1 the DRO doss not read peno, or
the dial gauge resds pero within 002
mm repaat stepe bv] o dvii)

1) Enter backlash OhmDansaton nio
tha contrad unit & per Saction 7.9.2
The logi moton dhéuld AT & osen
0025 men L0077,







7. BASE ASSEMBLY AND MAINTENANCE (cont.)

79.2

Backlash compensation

The lost motion remaining after the
above gib setting procedure has been
followed, may be virtually eliminated by
maans of the backlash compensation
facility built into the control. To
compensate for backlash, procead as
tallows

i)  Measure lost motion as per Section

it} In manual mode press Y unti
“CODE NUMBER =" is displayed
Kay in 95148 and g

.. -

Wi} ';a-,r[c.a roi‘ ylowed by 36.

vl Key inwalug of X axis lost motion
[expressed in mm) and ENTER

v) Page to line 37 and enter ¥ axis lpst
motion

vil Page to line 38 and enter Z axis lost
maotion

wvitl Press'i and the parameter indica-

tion will go out

vlil) Record the new figuras on the
Machine Software Paramater Record
which may be faund in the door
pocket of the electrical cabinet
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Figure 7.3 Specification drawing
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#t switch on
| dogm on tide

FRONT ELEVATION
Posltion of limit switches on

1700365
mit switch and trip dog arrangement
7-23






SIDE ELEVATION
Poastian of limit swibch an
sachdle and trip dogs on side
ol lersi

Figars 7-11 Limit switch and g ©
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Lubrication items not snnotated

8303615
8303801
8303603
8303821
8303607
8303606
8303613

12 Knes lubrication system

71-24

Meter unit FJB00
Meter unit FJB-O
Mater u..'t FJB-1
Meter unit FJB-2
Closure plug
Compression bushing
Compression sleeve
Drive bushing







Figurs 712 Knaa lubrication
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1 2158564
2 1703182
3 1706674
4 21609480
5 2159965
6 1720056
7 1763075
a 2150026
9 1700371
10 1720055
| 1700357
12 2150928
13 2159978
14 1763060
16 1720624
16 2159912
17 1720623
18 2158916
19 1700471
20 2150014
21 1578437
22 1710030
23 2158847
24 1705758
25 1700473
26 17056160
27 1706757
28 2159510
29
30 2150639
n 2158532
a2 2158920
33 170031
34 2150978
: Lubricate splines using ROCAL grease MTLM 35 2150917
36 1763195
a7 2150532
_ E 3| 2150015
39 2159913
40 1701077
41 1579430
42 1579438
{31
@ Figure 7-13 Spindle assembly
7-26
-—

Spindle

Screw hex hd %" UNC x 1
Washer §" dis. heavy pattern
Backlash alirninator

Pulley assy.

Bearing 6015-22

Ext circlip ¢ 75mm

Bearing housing

Scraw hex soc cap 5/16" UNC x 1~
Bearing 8014-22

Screw hex soc cap %~ UNC x 1
Bearing cap

Ballscrew

Ext, circlip @ 60mm

Baaring 6012 EPT TB

Quill

— e ek P b e ks ) L -

Bearingset TOVA TAUEPT7 (3 per set|

Spacer bearing

Screw hex soc cap 10032 UNF x %*
Quill cap

Drive dogs

Screw hex soc cap M4x 16
Wiper

Spring washer

SCR Sk1 cap 10/32 x %"
Locknut 10/32

Spring washer ¢ 3/16”

Cup sleeve

Dowed pin

Salf locking nut
Yoke

Screw hex soc cap
Ballscrew

Spacer

Circlip int. ¢ 95mm
Self locking nut
Basring spacer
Besring cap

Scraw hex soc set 10/32 UNF 5/16”

Spindie Nose
Spanner

- PR L) = RN = -

- L) e b ot ) - ot D et o






/ ”f
b

\
/ 7 /ﬁﬁ%//f// .
%h&rﬁxaa\\m SOOI

ff,,,,,.,,f,,.,,f [ x,,r////,/ Y

~—
j S—
Lubficate splings u

ML

S5 S R T T T I U LA AARRARARRAY

T TP ITIT I I Iy = e
ANNANNNNNNAN NN







el g —
SN RWN QO DO B WA —-

Part no,

2180025
1700337
1705622
2150924
8791817
1572732
2160022
1700371
1765041
1720622
2159823
1700371
MG5878
1700475
1705552
1705756

Description Ory.
Spindle assy. 1
Plate - pulley assy, 2
Screwhax soc cap no, BUNC x 1" 8
Washer 5/32 dla. 8
Fulley 401 2
Specer 2
Ring feder locking alement 2
Housing - bearing 2
Screw hex scccap 6/ 1B UNCx 1 B
Self locking nut 2
Bearing BSB 020 047 DU EP?QSSB2 pr.
Cep 2
Serew hex soccap /16 UNCx 1 8
Ballscrew

Screw hex soc cap 10/32 UNF x 1712
Nyltita insary 8
Spring washer 5/16 dia. 8
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Figurs 7-14 Twin balleraw msambly
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'8 Air service panel

27

a8

S&ER

&2 88 £

P i g P —
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Partno.  Deseription

1510850  Moyion bube &mim

2158077  Aur service panel

1700008  Screw has o cap 516 UNC x 34
17056656 Waaher 518 dla.

2150062  Pipe — Spray mim

1570087  Adepior =ake/vale 1/4 BSP/2E JIC
1ETE280  Mounting bracket | 8-001 280
1700470  Screw how soc. cap me. 20 UNE « 38
1570033  Comnector 4wy 340131 06
1870628 Tubng theeve 34027806
1570687 Nipple soapior 3403017
1570644 Tubing nut 34077905

1570427  Tubing plug 34-003605

8303653 Coupe 18073012

1570777 Strasghe make adagiar 34004617
1670628 Tubing theewe 34-0350-17
1570644  Tubng nut 34.0273.0%

1570477  Seem clbow connactor 34006706
1570450  Nigeled sdsptor 36035117
BI0EEM  Shet ol welve 04042000000
1561790 Filter reguiation B11-200-A3MD
19611 Luonicnoe = Migro log L1 1-Z00-MLRD
2108983 Pipw — Krum psyut

1575224  Ebow 90F 51-2000 01

B303607 Compreswon bushng 81371
BT Corpremion seev 81061
1579740 Cauge B5611

1700470  Scrva how soc. cap nu. 10 UNF < 308
B03607  Conmuenession Lushing 51271
BIIMNT  Comngweassns siwes 1061
T5TCEBY  Cabby vy 34021806

1700555 Screw hen suc v 174 UNG & 34
1575043  Amatiun

BOCG07  Corvproypan g H1371
BIDGEI 7 Convgwrtsmon shew 84061
1700365  Serea hax s L 178 UNC » 390
21583987  Pew — Lubrigiion

2150085  Poe - Gouge

14T Sior eltw corms e 30275 08
ThIOEZE  Tubing sheewe 38 0000417
1570644 Tuning nat 3402 10086
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Fgara T-185 Air service pin
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NOTE

Part no.
215060
1577987
2159930
1720620
1763340
21599321
1700371
1763017
1701050
1705048
2158419
1700371
2155855
B7o1814
B721815
1700338
1708603
1572732
8731817
1551208
2158853
1701646
1701035
1703261
1705046
1707812
1705046
1706678
2158520
2150622
2150523
1672734
16577952
1701040
2159937
1576011
1700360
1706758
2150521
2150838
2150933
1763012
1722101
1703 26!
1763025
1677263
1710080
2159934
1700357
1700412
2150008
2159921
1700374
2150946
1706878

Description

Spindle assy.

Timing belt 1400-8H-20

Idter pulley

Bearings 6203 Z

Snap ring INT. 040

Spigot

Screw soc, cap 5/16" UNC x 1"
Cirdlip ext. @17

Screw soc, cap 1/2” UNC x 2
Nut 1/2" UNC

Adjuster feed motor

Screw s0c. cap 6/16" UNC x 1*
Motor pulley

Pulley flange

Locking plate

Screw soc cap BUNC x 1 1/4"
Washer 3/16"

Locking alament ring fesder
Spacar

Motar MT30Z441

Moror plate

Screw soc. ofsk 5/16" UNF x 3/4
Scraw soc, set 5716 UNC x 5/8
Scew hex. hd 1/2 UNC x 2 1/2
Nyt 1/2° UNC

Stud 1/2° UNC x 27

Nut 1/2" UNC

Washer 1/2"

Motor pulley

Lock plae

Thrust ring

Locking element ring feeder
Belt poly V., 727010

Screw soc. set 3/8" UNC x 3/8
Bar

Circlip axt, 3/4*

Screw soc. cap 1/4" UNC x 1 3/4
Washer spring type 1/4" dia
Lock plate

Raller block

Roller pin

Circlip ext, 012

Roller INA RSTO BTN

Screw soc_ sat 1/2° UNC x 2
Circlip ext, 925

Brake matrix 1EB 45-11

Screw soc. cap M8 x 75

Brake mount

Screw soc, cap 1/4” UNC x 1
Screw soc, cap 1/27 UNC x 3/4
Washar 1/2*

Motor bracket

Screw soc, cap S/16” UNC x 13/4
Rails

Dowsel spring tension 38 x 2

Items 32 & 37 10 be lightly olled.
Item 37 screws to ba tightened with a torque of
15 NM (11 #t Ibs).
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43
£l

39

4
42

-
-
ODOD-MOo bW p..)—-g

1"
12
13
14
15
18
17
18
19
20
21
22
23
24
25
2
27

29
a0
A
32
a3
34
35
35
37
38
39
40
41
4z
43

Part no.
2155840
2153528.
Nn
1700667
2153942
1700780
1706622
1553471
21548788
1701970
2159941
1700357
2150043
1700357
1660903
1552015
1525099
2758924
1700357
2150042
1700780
1705622
15534
2150795
1701910
1734317
1700471
2159940
2150528
31
1700357
1553471
2159795
1701912
2150042
1/00780
1708622
7158204

1575200

ZVIE204

Screw sac.can 1 4 UNC & 17
Screw saccar G UNC A 1.2
Washer 5.32 LP

Limitesaiteh CT7 MR A2
Screwro ng. 4BAx11 4
Screwn sor cap 1,4 UNC x 1
Screw soc cap 14 UNC x 1

3/4 swaight gand
Lockrut 25 mm

. 8

Screw sac cap 1M UNC x 1

Scruww soc rap B UNC » 142
Washer 5/32 LP
Ll 9witrhh CT 7 MR A2

e PRI - R

dht 4BAx 114

ap 10/32 UNF » 172

Screw 50 cap 1/ UNC » |
Linwt switeh CT7 MR A2

Scvew soe ran G LIN

Washe 532 LP
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Figure 7-17 Z axis limit pedtch srrangsment
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1-30
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RN
T

rlp
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DIM. A’ — Set to rero when collet is st fully open
{Smm NOM. TOOL CLAMPED)

[9rnm NOM. NO TOOL|
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Part no.

1703300
2158588
2150557
1701062
2150658
2700780
21659587

2150855
2159553
1578107
1578107
2160653
2159563
2154554
21585659
150558
1570450
2158551
2150552
2159550
2159565
2150562
1700355
1570451

Description

Screw hax hd 5/8 UNC x 1
Speacer

Orawbar nut

Screw skt set 5/8 UNC x 5/8
Switch disc

Screw skt csk no. 6 UNC 1/2
Switch disc holder

Reataning bush

Spacer

Disc spring

Disc spring

Spacer

Specer

Spacer

Diraw biar

Soacer

Caollar SSK 40 ANSI
Collet sleeve

Soacer

Beaaring cap

Spindle

Dirrve key

Scraw skt cap 1/4 UNC x 3/4
Stud draw AZB 40 ANSI
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NOTES:= 1. Dimansion ‘C” to be geared upto 1mm 0.4

1 using spacer (tem 26 {2150588) under the
1 following conditions. =
sy 4057 1 (3] The drawbar in its 100lout position
NC x 5/B 1 (b} The quill to te up against its top bumg s1op
2. When gearing up ansure that the faces of spacer
04) 1 2159588 are parallel to within 0.001"
M 1 : 3. Lubricate selines using rocal greass MT LM
oughty 1
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2% ltem  Partno.  Description QOty.
1 62 1510654 Nylon tube 68 Jne
i1 63 2155308  Bracket 1
2 B4 1700353 Scr. sktcap hd 4 Figure 7- 18 Power drawbar arrangement
2 & 1705604 Washer 1/4" da 4
2 66 1706758 Spring washer 1/4” dia 4 7-3
2
2 *Modified Assembly
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1 MO8A04  Wasser 1/4 gia 2 - IEVETETY 174 MiT 230m

IT30623 Stug stard pipe 1/4 BEF 1 | =10 Moss 455-04 ]
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lmm Partno. Description

CE Yoo ewh =

1510604
1570685
1570644
1670628
1570592
167097
1570350
1570356
1710052
1570502
1570071
1579041
1570695
1570644
1570628
15617178
1575268
1710052
8303653
1570695
1570644
1570628
1570606
1570567
1670689
1510804
1571034
2150501
1707828
1706144
1570697
1570644
1670628
1670647
1570477
151an
1579301
1703218
1806606
1734208
1734264
1734214
2159534

Nylon tubing 5/16™ dia,
Adaptor 34-034817
Tubing nut 34-0272-06
Tubing sleeve 34.0278-06
Hu; 1/4 BSP 34-0278-02
Seal 1/4 BSP 48-021602

Solenoid valve 1001/H/24 v d.c.

Sub plate L1801/4 G
Screw hex soc cap MS x 12
Plug 1/4 BSP 34-0272-02
Seal 1/4 BSP 48021502
Braather vent

Adaptor 34-0348-17
Tubing nut 34-0272-05
Tubing sleeve 34-0278-05
Regulator R11-200 ANM
Bracket 18001990

Screw hex soccap MS x 12
Gauge 18013989
Adaptor 34-0348-17
Tubing nut 34.0279.05
Tubing sleeve 34.0278.05
Adsptor 34033617

Adaptor Male/Male 1/4 BSF 3/8 JC

Adaptor 34-035117

Nylon tubing 5/16 o/dia
Booster 2620

Bracket

Stud 3/8 UNC x 2 1/4 10547
Nut hex 3/B UNC

Adaptor 34.0346.25
Tubing nut 34-0279-0%
Tubing sleeve 34-0278.05
Adapter 34-0346-25

Stemn elbow 34-0057-05
Quick exhaust valve 23408
Muffiar 476

Screw hax hd 3/8 UNC x 1
Washer 3/B dia

Sleave 36-0302-06

Adaptor 36-0304-20
Tubing nut 36-0300-06
Pipe

Lt L+ LI T R R R S N e— _._._.MN-n-.\9-4..\;”!\,}-5..\;_._-‘-.--5-‘.. 3
.

Enots
Encts
Enots
Enats
Enots
Univer
Univer

Enots
Enats

Enats
Enots
Enote
Norgren
Norgran

Norgren
Enats
Enots
Enots
Enots

Enots
Spancer [Frank!in
WDS

Enots
Enots
Enots
Enots
Enots
Schracer
Schrader
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8.SERIESII INTERACT4-HEAD MAINTENANCE

8.1 SPINDLE MOTOR

| Remove machine back and 1op cover
i) Remowe tension from spindle drive
belt by releasing adjusting screw

Wil Locate the spindle motor and remove

four cap head screws locking the
soindle motor bracket
wl Turn each of the grub screws {lifting
screéws) in a clockwise direetion to
lift the motor bracket on to the rails
vl Push the motor forward towards the
front of the machine.
vil Hemoave multi V" belt from spindle
moter pulley and spindle pullay
vitl Push motor back against dowel stops
on rail
will After disconnecting or replacing the
V' belt, reset the tension as follows
al With the belt completely slack,
mark two lines 500.0 mm apart
on the back of the belt, Tighten
the bel1, by jacking out the motor
carrier, until the two lines are
503.0/503.5 mm apart, Clamp the
motor carrier and check that the
beélt tension is correct

8.2 SPINDLE/QUILL REMOVAL
(DAMPER SETTING)

i) Move table to its upper limit and 10
s —wve limit

Hy Position block of wood on table.

Wil Place drawber through spindle and/or
attach eyve bolt 8t upper end

ivl Take the weight of the spindle via
cranage

v) Using ‘T" wrench, unscréw ¢ao head
scraws which secure yoke 1o quill

vi) Remowve yokelquill six sacuring
screws. Lower 1able by the elevating
handle to clear the spindle from the
Quill bore

CAUTION:

Fully support the spindle 10 avoid
bruising of the quill or qusl bore
Immediately wrap the quill in lint free
cloth lor similar) for added protaction

wvil) Re-assembida in reverse order
viinh |1 after re-assembly spindle spline
rattle or quill feed ‘groan’ is evident,
a0 just the damper pressure as
foll oves
a} Splne rattle
thickness
Quill groan
thickmnss

reduce shim

n.

INCcrease Snm

Dowel stop —— Lifting screws
. Spindle motor
4 head scraws -
cap head ser Mondias
Spindle motor
Idler pulley Fesd motor

Pulley sieeve housing

Feed pulleys ——

Fead motor adjusting bracket

TR Belt adjusting lock
t
4 cap head screws I .
Sling —
Bar with
eye bolt
Front cover
Ouill yoke ——
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8.SERIESII INTERACT 4-HEAD MAINTENANCE

8.3 FEED MOTOR AND BELT
CHANGE

i1 Aemows tension lrom fessd rdior
dr g bt by relaasing adjusting
SCFaW
il Slacken fow cap hesd Erewl On tha
femd malos adjusting bracker
i} Mowe motor lorwerd, remmowe balt.
el Aa-amambly weill B2 in reseris o cis
After re-psmembly
a8l S e QUi 1eEd DElT Teason o
eliminate avy etk
bl Adpust tha £ axin refesance mwvitch
as per Saction BL.5.2.
¢l Fewn the £ axis swofiwara limit &
per Section 8.5.3,

8.4 BALLSCREW REMOVAL
AND RESETTING

) Ferniova ension from fesd mobos
balt by releasing adjusting scriew,
rarmeve balt from pulley

i} Femow fourcad haad sorews from
feed pulley, plate and ring Tesder
lncking eéement

il Famows leed pulley

vl From bearing housing remowe four
han SOkt Cal BOhFwWa.

wi  From thee ballscrées nul rermiove §ix
hax pocket cap hissd seress and pall
ballscrew ssmarmbly oul

vi| Ao-azmmible both ballscresws m
rielrsd Orcher A lier re-ae rmidely
3 Pesget the 7 axis software lumets

B per Section 85,3

8.5 QUILL LIMIT SWITCHES

a6
7 axis sxtrema limit swiiches
Thaw awailable stroka of tha quill is Setor-
mined by the software |imms sl in e
mmaching control. The extrema limit dogs
i (51 only a5 an additional steguard to
shut off power b0 (he &l drive in the
avent of 3 contral or droee mal fumction
which caumes the guildl 10 g0 outside its
woitwsare limits
i| In order 1080 e ax treme limit
stk i1 iy necEREryY B0 OWRIT e
thie ot taeare Lirmind
Changs machine pararmater 48 1o
+ 1000
Chamge maching parameter 40 to
1000

CAUTION:

The 7 axs software limils arme now
imactive, Live the handwheal ondy
Approach the burmp ST00S a1 8 cresp Feed
rat®

il Lower the guill approaimately
75 mm

imj Aemove thres sorews from ghe
hingad front Rousing |2 150957 1w
e S00EAS D3 Th el Sweniches

w)  Carefully using tha handedsea| {and
sty Bnabile Bution o owerrde tha
exirame limit switchl rals® tha guill
16 it machEracal il and Aol the
DRO reading

wl  Lowsar e gudl & mem and st the
mosit e Tl sedtcl [ 1553401 ) o
operate at this position,

wil Camafully, using the handehesl DAO
and power enable button, =1 the
boticen limit saiveh (1583471] w0
give 3 siroke of 161 mm o 152 mm.

wit) Fisat the £ axe relenence dog B oar
Section B B2

winl] Rimart e I @xed $01Haiire

per Section 853

s ad

852

I axim reference pwitch

Thie axi% reference swich is ussd in
conjunction with the sncoder on the
motar shall o desrming the machne
datum follcwing an inienaplon of maens
[ TataiEs]

}  Whon sesatiing the reference switch
Tirgt temporarily 81 il 10 ODar e
tetwaan B mm and 10 mm from the
bR o NEn St Loh

o Lewvitch OFF the machnie isolaios
Cwdltoch ON 1ha machane isolaios anc
nid ol thie referance POuniE B
o il

i| Place thse comifol an rerfarenoe mooe

w] Feadjust the axis reforence saitch (o
ot Wt 81 betassan -1 0 mm G 1.5
e B8 read on tha position readout
g | iy

-|| Hiesat tha machine solffwaee limald as
por Section 853

B53
I mui sobtwars limits

Afer changing a fead motor, an @ncodeEr,

5 load drive bell o & ans lmet peaich, 1t

i nEecEssary o resel the soltwane limits,
] Tarmieradily owarride b oo
Temits
Changs maching pararmartes 48 1o
+ 1000
Change mach e naramator & 1c

=000

CAUTION:

Tha
[

I

Wiy

Wi

Tivie, Lise the handwhes only
Approach the bump Hops 8 & creep (eed
rate,

£ ek SO tadeE lemieks e N o

Place the control en relerancs mosss

Sloawdy hatdbaind tha 3o and récoed
thie position display figure as the oo
pOsation Swilch jusT Opl i
eacduct 08 mim from the reading o
abtan he Boditred Jotwane hmil
Hifjuare

Dadect 180UT mm fromm [his ol
wofrware limit figure 1o obisn the
negative softacate Lirmil figume

Ener these walues as fodlows
Machine paramatar 48 - positive
softavare limnit (2 axis)

baching parameter 49 - nagatie
softeara Lmit (L 84

Lising the poystick check that the
M can B rgn snto e poR T
soiteare lim (T 21 rapid and the neg-
At softaare limit at max irmum feed
rate, and off agan without tripging
thie exirema 1miss,

Ewit tAQivi tha contenl nefersnce

Check that at lesst 150 mm of stroke
cai b acheivnd

Record 1ha naw software limis on
the Machne Software Pararmlisd
Raotrd whach masy b found in the
door pockat of the electrical cabinet







8.SERIESII INTERACT 4-HEAD MAINTENANCE

8.6 QUICK CHANGE LOCKNUT ASSEMBLY

|

)

Rernove thrae screws from locknut,

Screw on nut assambly as far as

possible - then back off 1 turn,

Insart standard Quick Change
Adaptor and tightan locknut until
tight

Screw in longest button head screw
(dog pt.) in hole that permits greatest
amount of rotation for unlocking.
(This is usually the hole closest tc
the sar}

Rotate nut back to load position
This is when locking ears and keys
are in line.

nsart cadmmuum plated screw in hole
that s in line with locking ear. This is
identifying screw so operator knows
how 10 load adaptors

Put remaning scréew in only open

hole. Spindle is now ready to use.

Ny ¥ S Locking sars

83
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81 ELECTRICAL PARTS LIST/DIAGRAMS AND DRAWINGS
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ligure 53 Pamdant wiring -- rear vhew 215 — 259 lssus D,

0 E = BN e G b s

Fart No.

1553383
1553305
1E813%
1550450
1550440
V5S040
1550406
1560455,
1550404
VLEDAAT
1882545
1585548
1553648
1653078

Deseripon

Haidenhgen v U 127 BE 211
Hedenhsn TRE 1518
Hasdnnhain cable |casmatin]
Fuss 1 gmp LI0A0A
haminased pushiblnen (ambar|
Rsplacerman | bull

Contact block K

famibily acriw BT 430
Coolant witch |3 wawl
Pushhution black

Puh buteon red

Emergency stog

Emargency stog

Emergoncy stap

Fan

THC 155/8 OFTION iF FITTED

1553309
1553307

Heidarihain VDU 12" BE 411
THC 155/8
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Figars 4 Fend cabinet wiring disgram.

T T

BYBREEEEENEREEN

1554300
4848712
1551343
1551338
1551348
1551830
1554628
1554832
1551078
1551084
155398y
1555390
1SABO05
1555300
1555006
1556054
1552921
1557027
1587022
V65028
15536883
1BEETEN
1551423
1551434

1561184
1551382
1553870
1653140
1553138
1E53A54
1553AF
185ab0a
1853778

Ractifeer

24V Reguistor Board
Fuseholder RS20H

0 amp tusn

10 amg fusa

hedator F3/83V/EVE
Owerload 2006
Owvarload Base KI00
Contecior K2 - 084 - 01 (5FC)
Contactor sux HN 10 (2 oH)
Tranifaemar TI

Rmistor JR3 13W (RS, RE. AT
Diode IN400Z (D4, DS}
Resistor 100R 1W [R3, R4)
Dkoada 1N4002 (D14, DI, D18)
Guppres.s (S0P, 3, 4, 5)
Relay MY4 110V AC

Relay Base PYF 14N
Ralay LY2 34 ¥DC
Aalay Base FTF 08N

Choke (L1, L2 LI

Capacitsr 0.1 Microtersd Boach
Axis Diriwe Linit £16 - 14 - 240%
eninting Plate
Auritnbranatormer T2

Fusa § smp

Fusa 2 amp

Fusn Block SAK1

Socket Lid

Sockei

Earth Bar
Mounting Pillar (2 o)

Earth Terminal 4 rmem ug (3 o)
Esrth Terminal § rrem pg (1 off])
Warkites VRI)
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1554095 A08F 12 Amp Circuit Breaker
1851082 Aus Contect NYO
1551 0&2 Louinuiie Fan Contacior

Rehiy Sprdis Command

Helay Hage

Metay Clips

Relay

Felay face

Be Lay "
1 081 Spwille Motor Cants
1557083 Avix Coniar) NC
551236 Choke | Line Riacior)
1557954 Fan Oweroad 060D 9 Amp
1555005 Doode |NAODT
1555105 Supnressor
1551806 Terminal Sak 4
1550474 Tarmunal Sak ] SN
1551471 Interioce Bowa

156410 Spendie Drive Unat

Figure 9-5 Spindle cabinet electrical wiring layout (K TK Spindle drive) 215 — 265
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10.PREVENTIVE MAINTENANCE

10.1 PREVENTIVE MAINTENANCE

i

Warrimity

g guoted in Bridgeport’s werma and
codh B

"Bridgepart warrants to the original
purchuses cnly that all products miats
Mectured by it will e free from defects in
g=|:f‘|r'l-4-1 o workmanship for @ pericd of
Bvited | 1.2} months From date of shd
mEnt 0 Buch QUrchiassT EeEl warranty 1o
ramuin o efect if and oely if sech prod-
ucts are weed in sczordance with all
mdEFettion o o mainisnances snd opers-
thones st forth im manusl and instruction
iheets furnished by Bridgepoen

a1z
Singls thify aparetion usng coolant on all
operrtions

MAINTENANCE LEVEL 1

10,121

(Craily maintenance

il Chick i bowmetic bulbr i BIRg By ElaT
oal aved and Nill as necessary

CALTION:

Llsé gy Mobil Vacira No. 2 o aduna
lenl 0o Esuna AR e & et menes ol
thwe bubircating sysien

ii] Claan dirt and chips from ways. Do
nof ues e hosE

10,122

Weskly masmisnance

In addition 1o daily s benanos

i) Chaan cheps and dirt o B Entira
maching and wige down

u} Check that oil is resching all glioe
vl

) IChomn and apply hignt coal of oul 1o
el chep guads on knee and 1o the
guarnis bt thie Lalh e and saddila

W)  Ramowe réarn cover and nERCT e
spendie mobos fan filser. |1 necemary
Wil owl N water and delergani

MAINTENANCE LEVEL 2

10.1.2.3

6 Monthly mamienance

in addion 1o weekly mgintanance

il Farmiowe ditomatic lubricaor il e
B Chean

1) Chach shinde drows balt tonsion. The
force reguired 10 produce 3 deflec-
tion of 11 5 mm at tha midacan of
he bl should be betsagn 50 M and
120 N nescemary adjust tha beli
1&msion by relésing the motor
brackel, sunporting the mnotor wesght
o el rolbars and useng 1 @ack

SCrEW Lo wary the motor (o soinde
oinilre dafance
i) Fum the geindle gt 1800 r pomi. and
check Tor ginde spling racthe. |¥
ExiEgtve ratthe s present re-sel the
ppndle dapar @& Follows
il Aemowe the top cower [(2159953)
bl Sacken 3 scraws retsinng
dampers asseminly

g) Insert @ 18" rod nig wsimy
baw hode and apply & Torgues of
st 5 Ibdfn i an anti-cloclomise
arsction [Irant right foingl

d| Whilst mani@ining this 1orgues re
LeghitEn eRi 3 Fat ae i BTl

&l Replace top oover.

vl Chesk feed drive belt ensions on ol
anes g3 per Sectlons 7.1.1, 7.1.2 and
= |

vl Chick the slideway gib 21108 and
ad west 1 mecessary 88 per Sacton 7.8

wil Cheinck bost molasr & pav Saction 7.8

wil) Check asis orive mobor brushes for
wyma TRl iR e Fae crrimariced
lengih of carbon, before brush
repkacamant i 6 mrm (0.24~)

W Check spadla moror sama s
Druskes (o wegr. Thes mmifnman
recoammeEndiid el of carls
i fore brgsh reacermend is Smar
Hemows 5y dust with CLEAN ORY
CONMPRESSED AR

18.1.3

Multiphe shift operstions snd punitive

P eneeen i

10.1.3.1

Dharfimi tiena

Sradgeport 15 saTinmg J St operations,

5 or mone days per week, @ a multipia

shifr cper gl ion

Fusni tirve o is iwnenls aie cons|icered io

et thoss on wihiech thé workDiios | ol

oy or wihen Culling Magrssium or

Carison

I¥ tha v kopice 18 cul dey [Casi bron,

Cabeon or Bagnesium| ex trg-ordemary

Precau Dong showld b taken by the

ustomes Tha fiol | iy i rECormmenda

i gl Mg 54 8 Quede

il Specially designed vacuurm sviterns at
the cutting tool e recosm mended

ek Air hoses st not be wsad 1o clean
TRl machane, L nclusinal vacuum
Cleamnarg

MAINTENANCE LEVEL 1

10.1.3.2

Crpily mresin lenance

il Check automatic lubricating systan
ol leeef & Fill a5 necemary

CAUTION:

Use ondy Maobil Wacira Mo, £ of eguisir-
=Nt o endeg majmium effect venes of
1 Wil | CEROn fyilem

1l Clman dirl and chips from way
aprfaces and apron. U mdusinal
FACUT Cleanar

il Clean and apphy a light cost of oil 1o
wary s faces

10,133

A4 oast imsin tenance

In adddition to daify mantenance

I Chagn tha antirg maching uting an
mdustrial vaouurm cleaner

] Chack shat ol & o Fifg all #hds
WAYE

i Claan and apoly light coat of od o
simtl oFp guands on knes and 1o
gudrds betwean the tabile and saddle

MAINTEMANCE LEVEL 2

10.1.3.4

Waakly | 144 hous) maintanenos

If mdciticn io 48 howr malnisnance

il Ramiovs masr obwer and irspect the
windle motor fan filter, 1§ o ey
widsh oul in waler and detergent

10.1.3.5
I monthly malnmenanoe
I aodeteon 1o vwessihy mainisnanos
I Remowve aulomatic lubricator filter
and clean
1l Check ipandle deive balt sension. The
forca required 1o producs & de Tl
1an of 11,5 mm at the med-span of
tha el ghould be Betwaeen 80 N and
120 N, I necessary adjust the e
tendin by releasing tha meobor
brac kel supporting tha maotor wasghn
on the moldlers and wsing the jack
SO N0 WMy el MSTOr 10 ipendla
CBNIre diiance
i)l Hun thé spingde ot TRBD0 # B, and
dheack for spindle solre ratiba, If
0 CHES A TN of pREEAE, re-581 tha
gndle damper a5 follows
gl Aemova the top cover (2150053
bl 3lacken 3 screws retaaning
darmpsars. s by
Irsmrt @ IME" nod o 10mmy
bar hole and apply a lorgque ol
ot 50 IBSn 6 & aniE-cl oo wiss
direction (front right gaingl
dl Whilet masntaineng thiu torgue re
tighten the 3 retsning screws
&l Féplace 100 oover
Wl Uheck teed dreee beit tensond on gl
anes &5 par Sectorg 7.1.1.7.1.7 and
B .3

101






10.PREVENTIVE MAINTENANCE (cont.)

N B

. vl Check the slideway gib settings and

adjust if necessary as per Section 7.8.
i vil Check lost motion as per Section 7.9,
B viil Check axis drive motor brushes for

weal The minnmum recommended
length of carbon, betore brust

-

* e R s (0 747}
replacement is 6 mm (0,247 .
viii) Chack spindie motor armature
brushas for wear. The minimum
recommended length of carbon
before brush replacement s 18mm,
Remove any dust with CLEAN DRY
COMPRESSED AIR
]
| »
|-
1.4
]
.
l

=

R ———

W —

o 3
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10.PREVENTIVE MAINTENANCE

= -

104 MAINTENANCE SUMMARY

[_ hach ine Duty & E rvinoniment

2ngE 5hiT1, Coolant

Maintenano |rerim Caily

S — —-—

Check guto lubricator lesal
|

3 Mihly | Yearly | Daity

Claan dirt and chips from ways
|

Clean and spgdy oil to ways
- ) _

Clean antire machine

Check that all & reaching
Hidewans |

Chele and apnly ail 1o 5 iding
quaards

_ _—

Clash spindls mator Tan coves

[ Clean spyindle divee bedt [aTe 0 12004

—_ _ 4

Liaan gquill housing

Llean auto ubricator fisar

Uhesck spanadla spssed

Check glidessay gib setiings

)‘ Chiack feed drive bel? tension

Chacx feed diive motor broshes

Minaple Shilt & Punitive

:{

i

ks

.

r_ |

E_4

— -_--a_.q—-+—--||.q__p—-1-r--_ e

=

kY

£

=







-1. FAULT FINDING

This s=ction is a brief guide to enable
simple electrical faults to be readily
idantitied and 10 localise any problem
area due to the more obscure faults that
cannol be dealt with individually in

this chapter,

The procadure has been writteén in a
logical sequence which must be followed
from the beginning, The résults of this
procadure will also ba most usefyl in any
further dialogue should the fault not be
localised.

WARNING:

Parts of this procedure involve working
with ELECTRICALLY LIVE CIRCUITS
and must only be performed by
parsonnel qualitsed to do so

14







11. FAULT FINDING

Coitich On maching Sotator

b

Check fuses WF1, MFZ MF3, TFLN

I& thie SPIHDLE OF F lamp iluminated?
TFU2 & CFL3

2Cg

Civeck fume CRLUIT and fuse B mack af
comirn|, Alao check 110 ¥ A C. supcly
1o conbrod BETasssl wire Boend B

A e Bha control displays ilgminated?

g

Adjust beighines and cnifragt on
display. Chick kad bitwasn Cond
& WD connacted, |1 depisy still not

>
D
B
D
>

15 the WO desplay oM?

=
Dioes 1he control display nead PORNEH |-‘|-'~':5.14:1 | on contra

]
i INTERRUPTED?

&

Jarify operation of 24 v D.C regulato
poard by checking 24 ¥ {2 2 v] bEtwoen
term ingts 90 and G5

[ioes thie contiol display nesd RELAY
EXT D.C. VOLTAGE MISSING?

! o

g

[hoeizs, Cnitrod gl

CONTROL ELEX TROMNICS DEFEL TINE
CMERGENCY CUT OUT DE FECTIVE
PROG AAMME MEMORY DEFECTIVE

Saritoh off at w0l stor and resiar, L]
fault chears then Carmy OF B i
fauity oon trod wnit

EMD OF CHECKS

|
n
n
N
i
_
i
1
i
!
!
I
l







1. FAULT FINDING (cont.)

Does power enabled button Wluminate
on being pressed?

O

Does display read
POWER INTERRUPTED?

Check 110 v AC berween earth and
the following terminal block nos

‘

Hold POWER ENABLED bwtton IN and
check 110 v AC berween earth and the
following terminal block nos

! Does contactor SFC pull in?

> T

Faulty power enabled bulb

o)

q-q- oo

M
P

ol
ol
wl)

d

N

ol

444

("]
S

wl)

<

END OF CHECKS

lurn 1o naxt page

Press |cs | button on control

Emergancy stop button latched
on pencant

Ememgency stop button latched
on spindle control pane

Feed overload OL/3 rippad
{ manual reset)

Faulty Power Engbled switch

Thermal overload inside X axis
motor (auto reset)

Thermal gverload insice Y axis
motor (auto reset)

Thermal overload inside Z axis
motor (auto reset)

Faulty contactior

73







1. FAULT FINDING (cont.)

Lo FUWEH ENABLE Bution éxtinguish S bal oo
@ biing relessad’

Linil of the thres axeés ison an AXI15
LIMIT SWITCH, With POWER E MNMAaBLE
Baition pressd. oreed off axis limili by
using slectron ic handees| or joveticks

of relerEnce

| END OF CHFCES

.
;
i
X
q
l
1
1
1
1
1
.
1

Dioes T contral display read
REF: PASS OVER REFERENCE
POIMNTS

-ﬁ""'.hi JANEUTEoN 4 Dreiied !

Does control o ay riead

MACHINE PARAMETER 2

&

Inpul mackine pasameter into coniool
U Machine parameter for wuc Fise
§ ingde slectrical panel

41
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.FAULT FINDING (cont.)

Does the machine pass over its referance
points when the PROGRAMME START
pushbution is operated?

NP

Is there 110 v A.C. batween earth and
main terminal block number 177

Are the two small green LED's
mar«<ed BTB illuminated at the top rght
hand corner of the feed drive cards?

&

Does the |Y) axis
%)
(14)
relay (13) CR pull N/
(12)

Does the (Y) axis drive green
()
LED’s marked FG illuminate?

Faulty drive

Faulty drive motor
Faulty control

& O OO U

END OF CHECKS

Turn to theé next page

Check lubrication oil level

Check the two small 160 mA fuses
maunted in clips gt the bottom
right hand corner of tha feed drive
cards

Faulty relay

Faulty drive

ns







]
|  T.FAULT FINDING (cont.)
1

D thie jostick amis conbrols operabe zpa Dalow

correctiy?

. o

Doty thee contngl disolay read:

.

Faulty encoder or Etocised cable

Z) L)
DEFECT ON ) MEASURING on the indicated (V) axis
o [

SYSTEM

O

Dwoms 1 convtrol display read
COMTROL — ELECTRONICS
DEFECTIVE or FROGH AKME
MEMORY DEFECTIVE?

-

[roes tha control deglay read
GROES POSITIONING ERROR?

-

D e i liciy conkrol operato
cofraclly in e rapsd moda’

-

Jomgrtick raped pusshibution Taulty
Jeystich directional microewitchas fauity

Faulty control unit

. -

A g b tight - check thaf auis s
Iresd Dy weiMeilifi] B506S W8 DEE. Faed
diep card incorrecthy adjusted or
ety

Mautral microawitch on e of
ovatick incorrectly adjusted or
Fama | by

O O OO

END OF CHECKS

T
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1. FAULT FINDING (cont.)

Does the machine run and position
correctly in programme’

<

Does the control display read
CONTROL — ELECTRONICS
DEFECTIVE or PROGRAMME
MEMORY DEFECTIVE?

g

Does machine attempt to move 10
programmed position?

Do the position readout display
figures correspond 1o the programmad
axis positions to within £ 0,01 mm

(0.0004")?
T

I the position readout figures correspond
o the programmed axis positions, but the
machine is not positioning & indicated,
check the tightness of the belt pulley on
the axis motor shaft and the tightness of
the rotary ancoder coupling on the other
end of the axis motor

Turn to next page

Faulty control unit

Does control display read Programming errar
LIMIT SWITCH?

O

Feedrate override contral at zero
Miscellangous function In programme
block not completed e.g. MOG - MD4 -
spindle start - MS1 - indexer [if fittad)
Feed hold by spindle drive intérlock
circuit. Check relays 22, 23 and 24
are pulled in

Tool length or diameter compensa
tion in operation. Feed drve card
incorractly adjusted or faulty

n-7







! 1. FAULT FINDING (cont.)

Wil #%a gpindie start on MOI [MO4
' O DgFam g Coamv T Tuarm qo page 17-10 =
., :

Do the whindle fan slart o press g g redayy SO0 F gsgiliind ! |.|!.D ik ggwmndiln tam earioanc Oy L 2
' oyile r Cheeck spimgie thermal oserioad beteaan =

tminals X2 and 2323
Check cycla siart button

Chaeck drasbar mterlock g R

i cuit breaker CBI has 1 o LresCk gdrawbar sieriock i chosmd M
Faulty spindla drive unit (IF FATTED = sae drawing 215 = 211

B CnEACTor 2ESC pulled o Faudly comiasior 050

Faulty contacts of Z0CH

LAGES TR drese niddy réay Ld |8

LEDJ on the FAC—IF zard drop out or

LRk muaomnlor edallion J ol SR e B
spindie start
LhiaCE 1od ahorn Cincuill on tpendle solor

!-'.'-.- M TOr Wi '_.-|r oy Tha F A A » |I=" by 5 -l'jll: Ariwt umit :':I wt cirout

drrrssiune

Faulty spndle deiva wnil (short circwil 9
thiyr it o
card agrew with tEble £ (secioe Bl Myiatiar])
| Has relay 15CH pulled m on soindk % J4 wili% peasent on 1enminal BB Check @4 volt owtput from THC terminal3
yiviimdnad 803 (404) furemg MO3 (MOE) command ¥ . "D 2o
E gty THIC controllee
| '

RATH car
v Direve redlay B L2 dropped out on FAC=1P5
e AN | E LS fwift b i F Akl i caedt

Tl By 1&™A .:I'-:'|' ervancd e drie g

24 yrdis prEsant an kenminal BY raulty dedde D5
‘@ firong MO [MDE) co 3l P '-D drivn Risalifyy rolay HILLJ dropped 1 &N







M. FAULT FINDING (cont.)
Has relay RL2 pulled in on MTI board? Faulty MT| board
Faulty 18 CR relay contacts
With a spindle speed commandead Check TNC output spindle command
Does monitor position 4 voltage voltage batween J4/9 and J4/10 (10
correspond to TNC command voltage? volts DC corresponds to 4,000 r.p.m,)

(10 wolts equals 4,000 r.p.m.)

N

Does manitor position b correspond
to position 42

N

Faulty Ramg Circuit

<

Faulty Spindie
Drive Unit

Is LED 9 enarpgisad? NG Check logic operation table 3
section B

d

@
TH<r

Is LED 1 energised? Faulty Preconditioning Circuit

Has tacho loss indicator enargised Faulty tacho

{see figure 6-3)7

&

Check motor field output voltage
between terminals 217 and 218

Check for apen circuit of motor armature
between terminals 215 and 216







1. FAULT FINDING

Lot thHi ¢

after @ spindia start 1

Does the spindls reach the cosmect seed
and bl thid sgoed whded load?

Do the = noks Sop tollowing an KOs

A

LDoes the tood change lamp Come of
after BTS cormirmand ?

T

Lhétk 24 vl outout on terminal 57 and »

2% ZACR pulls b

-

EME) CHF

I ma gsnid Behsivad, ssanal is sani from
the MTI board 1o the THC werilication
irpat (24 wolts on termnal T8 a8
DrOOrETIME S100 SBCures aTer 3 seconds
Chn spindbe itart, chadk on i 8T
=g
Relay BLS drogs out |2ero speed)
Felay A L4 pulls i |at spead
Chatk cimouit closss betwesn tarminals
28 fwwirg ) ard 25 e 100 ) ol 1he

M TV Board

F pulty sgrindilo drvg wnifd

Chack firing pulse indicators LED 207 =
Bor LED 207 — 12 pré @l
Chack monitor position B ynder |oad
Feaderg of 3 wolis corresponds te full
Ood

Check tost ooints a8 in tabds 7

Imcorrect settng of currgnt limit contrals

RV11, RV12

P | B

Chreck ralay 160R pulls in on MDS

ormimand

Chiatk 24 volt oupul on terminal A7

i WOE command

ier £ axis move 1o too! change 2erd positian

I







Bridgeport

f
i

8
2
:
2

notice.
without

the right to amend specification

resarve

Bridgeport






