








4
@Mk m MAINTENANCE MANUAL Volume 3

4.3.4 Door cylinder removal and replacement 42
4.3.5 Vacuum closer removal and replacement 42
4.4 Air Conditioning System 42
4.4.1 Cleaning and changing the blower inlet filter 42
4.4.2 Cleaning and changing the condenser inlet filter ~ 42
4.4.3 Temperature regulation 42
4.4.4 Blower fan belt adjustment 43
4.5 Control Console 43
Rack ventilating system
4.5.1 Filter cleaning or replacement 43
onsole - general
4.5.2 Removal and replacement of control units 4
4, ule Maintenance and adjustments 4
amp replacement 45
4.6, psule speaker replacement 45
4.6.3 or removal and re-alignment adjustment 45
4.6.4 reJa;ﬁ:"ng and mirror care 45
4.7 Motion base me 46
4.7.1 Removal cement of the universal joint
thrust washers 47
4.7.2 Removal and repl t of the sliding bearing
thrust washers 48
4.7.3 Removal and replacem ’t c@iframe bearings . 48
HUGHES REDIFFUSION SIMULATION Covi 2311793 01026/A

LA AL L B B I B B B L I B N N I I R

i

I

i W @ i

& W




VE URER

Fig.1 General views identifying major assemblies vii
Fig. 2 Mains power, control and status circuits 2
Fig.3 Experience control circuit connection diagram 4
Fig. 4 Control console 7
Fig.5 Capsule Control, Lighting, Emergency and Status circuits 8
Fig. 6 Capsule Audio, E/stop circuits & underside connections 10
Fig.7 Hydraulic system schematic diagram 12
Fig. 8 DoorGuard pneumatic system schematic diagram 14
a. Opening sequence
b. Closing sequence
Fig. 9 Air-conditioning system diagram 16
Fig.10 Lubrication, filter and inspection point diagram 21
Fig.11 Distribution bex - motor overload trip devices 33
Fig.12 Linear poteéntiometer adjustment 35
Fig.13 In-line pressure filfer 37
Fig.14 Motion ram cartridge 38
Fig.15 Moog valve adjustment 40
Fig.16 Pneumatic panel 41
Fig.17 Underside pressure gauge 41
Fig.19 Compressor detail 41
Fig.20 Air-Conditioning unit 43
Fig.21 Universal joint 47
Fig.22 Slide bearing 48
Fig.23 Tie-frame bearings 49
Fig.24 Control console switches, pushbuttons and indicafors 51
HUGHES IIEDI SIMULATION Vll 2311/93 01026/A

4

List of Illustrations

Sl MAINTENANCE MANUAL Volume 3

e ok . I

EURY e




Fig. 1 General views identifying the major assemblies

. 4
VE URER Mk 1 MAINTENANCE MANUAL Volume 3
VACUUM CLOSER DOOR OPERATING
CYLINDER
CAPSULE
PNEUMATIC
COMPRESSOR
TIE-FRAME
S
MOTION RAMS
.‘ §
//Eg HYDRAULIC
POWER PACK
ELECTRICAL
%gmﬂﬂzron DISTRIBUTION
BOX

HUGHES REDIFFUSION SIMULATION

viii

2311793 01026/A

T*T®T®"T®T®T T2 PPN RPDTDTT APPSR RR

3 3 3 3 8% 3 3 3 3 6

g @

* d e @@ @I e

¥




- L L Y

7]

- - k. - L

' p/
SECTION 1

Simulator description and system assemblies

1.1 General description

The Venturer MK. III Simulator comprises a computer attitude-
controlled capsule which allows up to 14 persons to experience the
thrills and drama of a number of motion related activities not
normally available to the general public. Seated passengers
experience sound and motion related to the visual images that
continuously appear before them on a screen.

This is achieved by enclosing them in an air conditioned capsule
which contains high quality audio/visual systems. The capsule is
attached to a motion base controlled by an integrated computer
program.which operates precisely controlled hydraulic cylinders that
move” the/capsule simulating motions related to the perceived visual
experienicele. acceleration, deceleration, turning, bumping, jerking,
pitching, rollingand heaving.

A free stariding/power pack on a common base frame contains the
electrical distribution-box containing fuses, motor contactors and
electrical outputs, the hydraulic power pack, pneumatic compressor
and control panel and the-air conditioning unit mounted on a
common base frame. Thi§ pack is normally sited to the rear of the
motion base.

The simulator is controlled“frofra console which is strategically
sited to allow the operator to pRysitally control the loading and
unloading of passengers. It contains noyonly the operator's switches
for loading, resetting and starting the ride, sthe console also encloses
the videoplayer, ride computer, audio and system controller units
which activate the entire system.

The experience is implemented through six‘intér-felated systems:
an electrical system, hydraulic system, pneumatic/degr operating
system, air conditioning system, audio and video systems, detailed
descriptions of which follow.

1.2 The electrical system

The standard Venturer simulator requires the following mains
power supply: '
415V, 3 phase, 50Hz frequency, 40kVA, 63kW
or for export models this specification changes to:
460/480V, 3 phase, 60Hz frequency, 40 kVA,
or 220V, 3 phase, 60Hz frequency, 45kVA.

The power enters the electrical distribution box at the isolator
switch. Beyond the electrical distribution box the simulators
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operational circuits are standard to all machines being distributed
through a series of looms and cables to the motors, pumps and control

circuits.

MAINTENANCE MANUAL Volume 3

1.2.1 Power, System and Experience Control circuits

Fig.2 shows the location of the major routes carrying the control and
experience circuit looms to their destinations via a series of junction

boxes, connectors, sockets and plugs.

{ - 23 pin connector | Electronic system
f_ﬁ;Jaa E O controller
Cable Loom B
y/i l =3 1
£l |l IETEITIEFFIEIAIE 3
JB1 g 3' | IN N N A 1] s l
lTH :.J:a '
=1
Cable Loom C
1 l I [] % h IJ_l —]
60| 611626350 |58 pen| 31] 32 '
z >[2 _| i
%§E~ :: iifﬁmilﬂs?asmwmaswuﬁ
HEHEARHE PRODRBPOVORN PSS
Cla o x
=HE §§ 518 é é SKT 1 23 pin connector
JB2

Fig.2 Mains power, control and status circuits
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Output cables from Electrical Distribution Box:
. Cable 1 - Distribution Box conduit 1 to JB2

Cable 1 contains the wiring which provide the signals to and from
the control system for the motor stop and start circuits, hydraulic
dump control and the hydraulic status signals.

Z"erw-:w-w

Contact Nos. Supply to the g
60 DUMP L »
61 DUMP STOP E
62 PUMP COMMON ;
63 PUMP START 3
58 CONSOLE L B
59 SOCKET L g
31 HYDRO FAIL OV !
32 HYDRO FAIL SIG i

CableA = Distribution box to Hydraulic Pump Motor

TR SR

Contact Nos. Supply to the
T, IV IWE J1W2, 102, 1v2, E | A1 HYDRAULIC MOTOR 22KW

Cable B - Distribution-box to Hydraulic Cooler Motor

Contact Nos. Supply to the
2U1, 2V1, 2wW1, E COOLER 0.37KW
. Cable C - Distribution boxt6 A/C Compressor
Contact Nos. Supply to the
55, 56, 57, E A/C COMPRESSOR

Cable D - Distribution box to A/C Fan

Contact Nos. Supply to the
50,51.52E A/C FAN MOTOR

Cable E - Distribution box to Dump Valve

Contact Nos. Supply to the
60.N, E DUMP VALVE

Cable F - Venturi Drive Valve

Contact Nos. Supply to the
[ 60, N, E VENTURI DRIVE VALVE
Cable G - Distribution box to Hydraulic Unit
’ Contact Nos. Supply to the
. L 31,32, SCN. HYDRAULIC FAIL SWITCH

NUGHES REDIFFUSION SIMULATION 3 23.11/93  01026/A
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Cable H - Distribution Box to A/C Condenser

Contact Nos.

Supply to the

66.N,E..

A/C CONDENSER MOTOR

JB.1 to JB.2 Motion Base fixed conduit with inter-connections to

JBs 3,4, &5 (Fig.3)

The motion base has a fixed conduit between JB 1 and JB 2 that 3
carries the mains power, signal and status cables and its branches
distribute the cables for the experience control and signal circuits to

potentiometers that control the ride attitudes.

i
JB's 3, 4 & 5 which connect to the relevant Moog servo valves and h
;
3

Cable1a-JB1to]JB2

Contact Nos. Supply to the
60 DUMP L
61 DUMP STOP
62 PUMP COMMON
63 PUMP START
58 CONSOLE L
59 SOCKET L
31 HYDRO FAIL OV
32 HYDRO FAIL SIG
JB1 to JB5
Contact Nos. Supply to the
] REARVALVE 3IG
2 REAR VALVE 0oV
3 REARPOT -5V.
4 REAR POT SIG
5 REAR POT #5V,
JB1 to JB3
Contact Nos. Supply to the
11 RIGHT VALVE SIG
12 RIGHT VALVE 0V
13 RIGHT POT -5v
14 RIGHT POT SIG
15 RIGHT POT +5V
JB1 to JB4
Contact Nos. Supply to the
1 LEFT VALVE SIG
22 LEFT VALVE 0V
23 LEFT POT -5V
24 LEFT POT SIG
25 LEFT POT +5V

HUGHES REDIFFUSION SIMULATION
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Connections to JB.1
Cable loom C- JB.1 to Capsule base - 23 pin connector

Cable Loom C is carried in a flexible conduit to allow it to move with
the capsule. It contains the cables which provide the door control, door
condition indicators, lighting, emergency stop and smoke detection
circuits. It connects to the DoorGuard unit within the capsule through a
23 way connector (SKT 1).

Contact Nos. Supply to the
53 DOOR VALVE RIGHT
54 DOOR VALVE LEFT
66 PROJECTOR L
67 LIGHTS ‘
N NEGATIVE
E EARTH
37 FIRE 12V
33 EMERGENCY STOP 0V
34 EMERGENCY STOP SIG
35 FIRE OV
38 : FIRE SIG
39 LEFT DOOR 0V
40 LEFT DOOR SIG
41 RIGHT DOOR oV
42 : RIGHT DOOR SIG
Cable loom B - JB 1 to Control Console
Contact Nos. Supply to the
32 HYDRO FAIL sit
60 |DUMP L
53 RIGHT DOOR VALVE
54 LEFT DOOR VALVE
40, 41 LEFT, RIGHT DOORSW SIG
42 RIGHT DOOR SW SIG
67 INTERNAL LIGHT CONTROL
38 FIRESIG
33 EMERGENCY STOP 0V
34 EMERGENCY STOP
61 PUMP STOP
62 PUMP COMMON
63 PUMP START

SKT 2 - Local socket on JB 1

Contact Nos. - Supply to the
31,32, SCN. - HYDRAULIC FAIL SWITCH

SKT 1-]B1 to Console

Contact Nos. Supply to the
58, N, E. POWER SOURCE FOR CONSOLE

HUGHES REDIFFUSION SIMULATION 6 23.11/93  01026/A
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Cable loom A - Control console to JB 1

Cable loom A carries the signals control from the potentiometers
and the feed signals to the Moog valves controlling the hydraulic

cylinders.
To Service Wire No
JB.3 | REAR VALVE SIG/0V 1,2
REAR POT -5/0V/+5 3.4,5
JB.4. | RIGHT VALVE SIG/0V 11,12
RIGHT POT. -5/0V/+5 13,14,15
JB.5 | LEFT VALVE, SIG/0V 21.22
LEFT POT. -5/QV/5+ 23,24, 25
PL.7 | PROJECT L SUPPLY 66, N, E
A/V-Cable loom - Console to Capsule
WireWNo Service
R+, R-. L4 L- AMPLIFIER
RGB/ SYNCAY/R -Y/C -Y) BNC VIDEO

1.2.2 Control Console (Fig.4)

Laser video

disk player \

control switches

and indicators \
Ride computer

\.

system

controller —————— —

audio rack &

Y

line doubler

Fig.4 Control console

The modular control console is a
cabinet which houses the laser videodisc
playérsa panel which contains the
ON/OFF switch . the ON and OFF
buttons for the.hydraulic pump motor
and systemn's status indicator lamps, the
ride computers” electronic system
controller, amplifier, /video line doubler
and rack ventilation system, all enclosed
by a lockable door.

The top of the console has three
grouped push buttons for LOAD, START
and RESET and an EMERGENCY STOP

button

As Fig.3 shows, the console's base
panel contains a multiple outlet power
strip which takes its power from the
electronic system controller. From this
power strip, power is supplied to all the
units within the rack.
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. 1.2.3 Capsule door control, status, lighting and safety circuits |

Fig.5 shows the supply for the power and control circuits in the
capsule are made through the 23 way connector SKé6 (Loom C). It is
connected to the DoorGuard control box assembly mounted in the
rear of the capsule accessed from the right-hand rear panel. The
outside of the control box also contains two other sockets feeds a
19-pin connector (PL3) and a 25-pin 'D' plug (PL2). 'i

SK6/PL1 connection from the control box connects to TB1
Klippon Block to feed the lighting, projector, projector fan, interior
light, door switch circuits and transformers. It also provides a direct
feed and status circuits for the WD1 Smoke Detector and to the
emergency stop button in the roof console. TB1 also picks up the
audio cables to feed the floor mounted speakers WD 2,34 & 5
together with the cables feeding the speakers in the roof console.

PRI Bt g4

SK7/PL3/eonnection feeds the door opening solenoid valves
SW 6 A&B'andSW 7 A&B .

The signal't6 gperate the door opening solenoids are fed from:
for the Left hand doer: '

Pins P ,F & A on PL3/4re connected to LN &E on SW 7A door
valve

. Pins K, G & B on PL3 are gonhnected to LN &E on SW 7B door
valve

for the Right hand door:

Pins M, H & C on PL3 are connected’to LN &E on SW 6A door 1
valve (

Pins L, J & D on PL3 are connected to BEN&Eon SW 6B door I§
valve E

SK4/PL2 connection fed a pair of twin wires tofed the left and ;
right-hand door indicator switches.

Pins § & 18 on PL2 are connected to a & b on SW 1 left door
switch

Pins 6 & 19 on PL2 are connected to a & b on SW 2 right door i
switch |

MUGHES REDIFFU
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Fig.6 Capsule and roof console audio, E/Stop circuits & underside connections
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1.3 Audio System

The audio system comprises a stereo amplifier housed within the
control console rack. It feeds eight stereo speakers built into the
capsule - four located on the floor front and rear and four in the roof
console.

1.3.1 Audio circuits and contacts

As Fig.6 shows, the four cable outputs on the back of the
amplifier - L 43, L 44, R 45 and R 46 (part of A/V Loom ) which
carry the signals to the capsule through.

Cables 43, 44, 45 and 46 are connected to a Klippon terminal
block.l (TB.1) located inside the rear right-hand capsule access
panel, [connections 3, 4, 5 and 6. Two cables (44) from TB 2/4 feed
the'front and rear lefthand floor mounted speakers WD 4 and WD 2.
The return cable from the front speaker WD 4 (43) is connected to
TB.1 connection)3 and the return cable from the rear speaker WD 2
(91) is connectedito TB.1 connection 7. A similar arrangement is
wired for thedrighthand, front and rear, floor mounted speakers
WD5 and WD3, but the return cable from WD 3 (92) is connected to
TB.1 connection 8.

Additional cables 43446, 91,and 92 from TB.1 connections 3, 4, 7
and 8 are formed into a lgom to feed the four left and right, front
and rear speakers WD1, WB+2,/WD 3 and WD 4, mounted in the
central roof console, via plug canfiector PL.1, connections 1, 3, 2 and
4 respectively.

1.4 Video player and projection system

The Video system comprises a Sony LVA.laservideo disk player
housed within the control console which trarlsmits its signal via a
co-axial cables to a Sony colorvideo projector ifi"thé/capsule. This
triple lens high resolution projector throws its pietlire onto the
viewing screen via a front surfaced mirror. The video'signal can be
enhanced by an optional line doubler unit.

1.4.1 Video Control Circuits and Contacts

The power circuits are shown in Figs.3 and 5, while a separate
A/V cable loom A, carries the coaxial video signals to the capsule.
Power connections 66, N and E respectively are routed through JB1
and a single conduit containing cable loom C and the video signal
cables, through a gland in the underside of the capsule, cable
connections 66, N and E terminating at TB1. From TBI both these
and the coaxial cables are taken forward via and underfloor conduit
to reach the video projector and fans. Before connection to the
projector the supply is passes through isolating transformer T2 to
the projector socket SK 2 and cooling fan supply SK3.

11 2.11/93  01026/A
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1.5 Hydraulic system

The hydraulic power system, Fig.8, comprises a free standing tank-
top mounted power unit mounted on a separate chassis, the system
piping, a 20 litre accumulator, and three rams which impart
movement to the motion platform - each controlled by a Moog servo
valve.

The 250 litre reservoir (1) which supports a pressure
compensating, variable displacement pump (2) powered by a 22kW
electric motor (3) and controlled by a combined Dump valve (4). The
oil is filtered by an inline 12 micron absolute pressure filter (5) and is
temperature controlled to a normal operating temperature of 55°C
(131°F), by an air blast oil cooler (7) powered by a 0.37kW fan motor
assembly. This cooler is capable of removing 11kW of heat with an oil
flow of 107 1/min (28.3 US g/m) at 60 °C (140°F). To protect and
menitor.the system the tank is fitted with filter /breather, suction
filtercombined level and temperature indicator (11), level float switch
(10), drainfeock (12) and two inspection ports (13).

The purmp delivers 20 bar (1700 psi) to the system through the 12
micron filter {5), gheek valve (6) and speed control valve (8) which is
used to adjust the system's accurnulator discharge back to tank. With
the dump valve (4) closed;, the output flow is directed to pressure the
accumulator to 48 bar (700 psi) and the rams through the Moog servo
valves, before returning the oil to tank through the air blast cooler.
The flow to extend or retract each ram (16) is directed by its Moog
valve, instructed by a signal from the simulator control program to a
position indicated by the ram's linear potentiometer.

The top of each ram contains 4 brass chamber which contains a
back-up for the primary seal. Should _the primary seal fail oil
escaping into this secondary chamber is(returned to tank through a
flexible pvc tube attached to each ram.

When the system is idling, the dump valve i open and flow is
returned direct to tank. The dump valve is setsto/+Zsbar (100 psi)
above the pump compensator setting.

1.6 DoorGuard Pneumatic System

The Venturer 'DoorGuard’ door operating system has been
designed to incorporate a number of safety features to ensure
maximum passenger safety when riding the machine. The closing
circuit has been designed to prevent the possibility of injury or limb
entrapment between the capsule door and entry aperture and there
i1s an audible warning signal which is sounded to the passengers
while the doors are closing.

13 23.11/93 01026/A
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Fig. 8 Pneumatic door operating system schematic diagram
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1.6.1 Door operating system ( Pneumatics System)

The pneumatic door operating system, Fig.9, is driven by a
Hydrovane 5 Series, receiver mounted, compressor with its own
automatic pressure controlled, 50 litre reservoir and safety relief
valve (1) located adjacent to the hydraulic power pack. This
compressor delivers 11 bar (160 psi) to the system which is initially
regulated to 6.8 bar (100 psi) at the control panel attached to the
main hydraulic power pack adjacent to the air conditioning system

The purpose of the enhanced pneumatic system is to close the
capsule doors using the minium of force. This is achieved by
employing a two stage action within the closing cycle.

The doors are held open by feeding air at 50 psi to the bottom of
the eylinders. This pressure is maintained by a precision regulator
which features a high relief flow capability. The top of the cylinder is
vented to-atmosphere via a conventional flow restrictor (with forward
by-pass): '

When 4¢herdoors are instructed to close by the computer or the
over-ride switghes, the top of the cylinder is pressurised with air
from a second précision regulator. The setting of this pressure
regulator is such thet“the door is closed in approximately 14
seconds. The 50psi air in'the bottom of the cylinder is retained at
this stage. The precision regulator relieves the build up of pressure
in the base of the cylinder as the door closes.

A conventional flow restrictor-With forward by-pass is fitted to
the bottom port of the cylinder. The setting of this component is
such that it has very little effect on thé'normal door closing sequence
but will become effective should the 50.p5i feed disappear due to the
supply air being dumped or a fault appearifig in the system.

Approximately 2 seconds after the doorselesed switch has
become activated, the 50psi air in the bottdm of the cylinder is
vented to atmosphere through a restrictor/ muffler/This results in
the clamping of the door in readiness for the ride fo/cofimence. The
setting of the restrictor is such that the effect takes approximately
five seconds to become fully- active.

The door is opened by re-applying the 50psi air to the bottom of
the cylinder and venting the top of the cylinder atmosphere through
the flow restrictor. This restrictor is set to give a door opening time
of 10 seconds.

Two valves per door are required to implement this arrangement.
The drive signals for the valves are derived from the control panel
using the command signals from the computer or the over-ride
switches.

As the correct operation of this safety mechanism relies on the
presence of compressed air at all times, an air pressure switch is
included in the system. This will shut down the simulator system
in the event of the pneumatic system pressure falling below 50psi .

15 2I11/93  01026/A
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1.6.3 Audible Warning of Door Operation

An electronic siren is fitted to the doorguard control panel located
in the rear of the capsule. This siren will emit a pulsed tone at a
moderate level of volume from the instant the doors are instructed to
close by the computer until approximately 2 seconds after the door
closes. -

1.6.4 Passive Protection Mechanisms

Soft compliant strips have been positioned on the inner edges of
the door. If the door were to close onto a hand, then the hand will be
trapped between the soft strips and the door frame sealing strip, i.e.,
two soft surfaces. The rounding of the door edge provides a sufficient
gap, between the hard door surface and door frame, to allow the hand
toremain trapped between the soft surfaces without injury.

The'hinge area of the door is protected by a simple mechanical
guard which physically prevents fingers from entering the open hinge
area .

1.7 Air Conditioning Sjrstem

The Air Conditioning’System is used to provide a positive cool air
supply to the interior of the’enelosed capsule.

It is located to the leftofsthe hydraulic power pack and as Fig.10
shows, it comprises a low presguréair blower (1) with filter (2) which is

Condenser

~ Pump motor|

Thermostat

& L 4mm
Blower@ drain

0 .
Air to capsule  Air inlet

- Fig.9 Air conditioning system schematic diagram

HUGHES REDIFFUSION SIMULATION ) 16 2.11/93 01026/A
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MUGHES REDIFFUS!

piped to an evaporator (3) before being conducted to the capsule
through a flexible pipe.

The temperature of the air is regulated by a thermostat (5) in the
cool air supply line, this controls the operation of the condenser (4).
A closed refrigerant filled circuit between the condenser and
evaporator provides the necessary heat exchange to cool the air to
the required temperature. Condensate from the evaporator escapes
through a 4mm drain tube.

ULATION 17 2.11/93 01026/A
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SECTION 2
Maintenance Procedures

In order to ensure optimum performance and maximum
availability of the machine it is vital that preventative maintenance
procedures are regularly and accurately followed.

Two frequencies of operator maintenance procedures are
recommended.

Daily checks
and
Weekly Maintenance Procedures detailed in Volume 1, Section 2.

Ameaddition regular service checks by HRSL approved technicians
are recommended at monthly, quarterly and yearly intervals which
would include the following schedule.

To assist in, the administration and control of all maintenance, a
Service Log/Book is supplied with each machine which provides a
record of servi€ing, maintenance inspections and general performance
history.

Any deficiencies’or failures must be entered into the Log Book.

2.1 Routine Inspections ( maintendntce staff)

IMPORTANT: ENSURE THAT'THE ISOLATOR ON THE POWER
PACK IS IN THE OFF POSITION BEFORE COMMENCING
THESE PROCEDURES.

1. Remove the control keys from the console and retain them.

Inspect :-
2. Bolts.
Check security of all bolts,
Motion base hold-down,
Simulator to motion platform ( not to exceed 150 Nm),
Tie-frame bearing brackets,
Cylinder securing brackets,

Potentiometer brackets, (Do not tighten to recommended
Torque - over tightening can distort the outer case)

U/] and slide bearing brackets.
Tighten if necessary. Recommended bolt tightening torques

. can be found in Section 2.4.

19 2.11/93 01026/A
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3.

Bearings.
Examine all bearings for looseness.
Lubricate weekly or as necessary:

Tie-frame bearings, sliding bearing and universal joint.
Use a general purpose grease, eg. ROCOL MTS1000. Three
grease nipples are fitted to both the sliding and universal
bearings.

The swivel rose bearings at both ends of the three hydraulic
cylinders are manufactured from PTFE and do not require
lubrication.

Hydraulics.

Examine all flexible hoses very carefully - for any leaks i.e.
Significant hydraulic oil leaks (pools) beneath connections, valves
and-Cylinders. If in doubt look higher for fresh oil on pipes,
cylindersetc. - wipe dry with, for example, tissue paper, and re-
inspectafter four hours. :

Door Opening,Pneumatics.

Before starting the compressor drain the condensate from the
receiver

With compressor rinning check the pneumatics system for
leaks.

Air Conditioning,. ‘
Check that the air conditioning.system is operating correctly (ie
cool air being blown into the capsule).

General Component Wear.

Look for any signs of looseness or wear abrasion - again giving
particular attention to all pipework, conduitand the slide shaft.
Also inspect simulator for signs of abrasion, l0oseness or
damage.

2.2 Recommended Servicing Schedules

The following tables detail the schedules of inspections and
recommended maintenance actions to ensure the maximum availability
of the simulator.

HUGHES REDIFFUSION SIMULATION
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motion ram

4

console air

" circulation filter(base)

Bearing Lubrication

1

LINIE MAINTENANCE MANUAL Volume 3

tie-frame bearings (2 grease nipples)

hydraulic —

accumulator

condenser filt

blower

fiker

O/\A

)
Cj motion ram
[\

motion ram

hydraulic filter/indicator

r

pneumatic
reservoir

O

dump vaive socket

hydraulic reservoir

hydraulic filler

L 1- compressor
fiker
compressor

1 oil

| compressor
drain (under)

d

hydraulic leveltemperature gauge
pneumatic filter mini filters

o ™ slide bearings (3 grease nipples)

fie-frame bearings (2 grease nipples)

universal joint (3 grease nipples)

Fig.10 Lubrication, filters and service inspection points

MUGHES REINFFUSION SIMULATION
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i
|
|
1
|
MOTION BASE g \.
TASK FREQUENCY 4 ‘
1onns | "7onns | a0 MRS | 2500 vms. | soon e | b
Visually inspect all pipework, rams and fittings for leaks & security " 9
Grease Linear Bearing . ; »
Grease Univeral Joint g N
Grease“efmme”mge Bea"ngs I T RTINSV NS DO NV NIRRT RV '] .
Inspect U/J Bearmg, Shde Bearlng nge Pms. Ram Mountmg Plns N N . R ]l
Tie-down bolts and brackets for securiy and wear : )
DEMOUNTABLE BASE K
TASK FREQUENCY i )
DAILY | WEEKLY | MONTHLY [HALF YEAR | ANNUALLY ;
10 HRS 70HRS | 300 HRS | 2000 MRS | 5000 HRS ' Y
Check security of vibration mounts ®
Check base has not moved ' .9
Check alignment step/capsule treadplate [ ] ' [~
Check Tie-down bolts demountable base/ motion basé ® Y
Check internal connections for tightness L J
Check earth point connections | | ® o .
' Check 3 phase mains supply neutral comnections | /7| | o |

DOOR OPERATING PNEUMATIC SYSTEM

TASK _ FREQUENCY _

WEEKLY |MONTHMLY | HALF YEAR | ANNUALLY
2000 HRS | 5000 MRS

Vlsually |nspect condmon of Poeumatrc prplng & Components ®
Drain pneumatic Pressure Regulator Filter & Mlcroflrters ........ 0 .
Drain Compressor Receiver of condensate 1 .-
Check Main Panel Regulator pressure setting (100 psi) - ®

Check Door Closing Regulator Pressure (48-50 psi)
(beneath capsule) L

Clean Pneumatic Compressar filter (4.3.2) ®
Change Pneumatic Compressor filter . ®
Check Pneumanc Compressor Oil Ievel (4 3 1) ®

Change Pneumauo Compressor Onl D R . -

Clean Compressor Orl Cooler ' ®

Check security of regulator valve beneath capsule [ )

Check security pneumatic valves beneath capsule

O T A A A A A A A T
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Hydraulic Power Pack
TASK FREQUENCY
DAILY | WEEKLY |MONTHLY |HALF YEAR ANNUALLY
70HRS | 300HRS | 2000 HRS
Check Accumulator pressure readrng (900psi)
Inspec1 hoses and cyhnders for leaks . N
Check level of hydraulic oil ®
P forcomammaﬂon ................................................................................... e o
IDraln and reflll reservorr ) T . o .
'Check pressure fmer condmon mdlcator (4 2 2) ®
-Change prassure flner elemem I ' . N
Check operation of hydraulic reservoir Low-level Float Switch ®
Change hydraullc oil sucuon fmer '
"Clean oil cooler coollng sunaces . . 0 B D R
Check Motor Rubber Vrbratron Mounts [
"Check Dlaphragm accumulator psi ‘AN T o ” . "
CAPSULE
TASK FREQUENCY

Check operation of the smoke detectors
Check the operation of the Emerg_enc_y_Stop _

. Check air conditioning output

Check projector image alignments
 Gheck security/condition projector mounts
Clean projection screen (4.6.4)

Check condition of vacuum cup (4.3.4)
| Change vacuum cup filters

Check security of lransformer/Hl hner

Check security of door proximity switches/magnets

ALF YEAR { ANNUALLY

5000 HRS

CONTROL CONSOLE

TASK

Check operatron of Emergency Stop

" Clean rack cabinet air fifter (4 5. 3)

FREQUENCY.

ANNUALLY
5000 HRS

Clean arr blower inlet filter element (4 4 3

Change air blower inlet fifter element

Clean condenser mohng surfaces (4.4.3)
Check A/C motor fan belt

Carry out Status Battery check (4.1 .2) [ )
AIR CONDITIONING SYSTEM
TASK FREQUENCY

WEEKLY| MONTHLY | HALF YEAR | ANNUALLY

70 HRS

5000 HRS

HUGHES REDIFFUSION SIMULATION
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9
2.3 Service Tooling Requirements | L &.
| € 9
The following lists are intended to give a guide to the minimum I
requirement for a maintenance engineer to carry to each installation. € j 9
| €9
2.3.1 Recommended Servicing Tool Requirement (Operator supply) & D
1. Socket spanner/wrench set from 5mm to 50mm
2. Open ended spanner/wrench set 5mm to 50mm €9
3. Torque wrench € 9
4. Saewdriver, crosshead (Phillips) & @
5. Screwdriver, general
6 Screwdriver, electrical 9
7. {Electrical Multi-meter & 9
8. Allenkey 6mm - Moog servo valve and flushing plate ¢ @9
9. Allen Keys 2mm and 3mm - Moog valve adjuster PR
10. Allen Key"Stm - Linear potentiometer to cylinder '
brackets _ ¢ 9
11. Allen Key 8mr- Linear potentiometer rod to bearing ¢ 7
bracket ) .
2.3.2 Special Tools Inventory € 9
Handling, repair and maintenafi¢e 18ols for all standard and ¢ @
- demountable machines.
& 9
Part HRSL Pt No. e 9
Top frame lifting block 31387 PR
Pivot Pin puller assy 33707
Alignment Rod End 33727 ¢ 9
Motion base lifting ext. block 337284
Dowels M/ Base a 33729/1 e 9
_ b. 33729/2
Ram-rod End spanner MKII 33730/2 @ 9
Hilti Anchor driver 33731
U/] shimming jig 33732 ¢ o
Rod end alignment bar 33733 _
U/J alignment bar 33734 ¢ 9
U/J Collar remover 33735 ¢ o
Motion base levelling screw 33736 '
Alignment tool - 33738 & 9
Ram cartridge remover 33748
Capsule Motion base align/pin 33749 ¢ »
Servo valve flushing block 33750 .
Capsule m/base alignment 64001 & o
d w
HUGHES EDIFFUNM SIMULATION 24 2311793  01026/A 0 ‘
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Part HRSL Pt No.
Chockfast mixer 64002
Bulb remover 64003
Chuck for Hilti Anchor driver 64004
Toe jack extension 5 ton 64005
Toe jack extension demountable| 64006
Socket 24mm extended 1" drive| 64007

2.3.3 Consumable Materials

1.

2
3
4
5.
6
7
8

ROCOL MTS1000 Grease

. Hydraulic oil - an ISO 32AW equivalent (e.g. Tellus 32)
. Cleaning materials
o Insulating tape - electrical

Simulator light bulbs

- Owrings (flushing blocks) 3 each
. Coctite 242F
. Pneumatic compressor oil (Rimula X40 oil)

2.4 Recommended Threaded Fastener Tightness Torques

The following torque valties/arejrecommended for the majority of
nuts and bolts utilized on the Simuilator and its associated equipment.
However, there are some bolts which should not be so tightened. They

are the bolts

securing the simulator to thefnotion platform which should

only be pulled up hand tight and the socketheaded allen screw which
secures the top bearing of the linear potentiometer to the top cylinder
bracket, the remainder should be tightened asfollows:

Size Torque Torque Spanner/wrerich
Nm Ib.f Sizes
M4 1.7 1.25 7mm
Me | 85 |62 10mm
""""" M8 | 200 14.7 13mm
M10 | 400 | 29 17mm
TR T S S
Mi4 | 11100 g2 25mm
...... T R o e v it
e Y I i
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SECTION 3
and remedial actions

Eight independent battery-maintained safety circuits monitor the
significant system requirements for each motion base. Each safety
circuit has an associated indicator lamp on the control console.

If a fault is detected in the motion base or simulator during a ride,
the ride will automatically stop and the simulator will land under
residual hydraulic system pressure controlled by the battery maintained
circuits so that the passengers can be disembarked. The machines must
then be switched off, the fault identified and remedied.

3.1 Initial Fault Diagnosis

Initial faults are indicated by the warning lamps on the control
console and the following table offers basic remedies for given
situations. In the event that these remedies are insufficient, the
following seCtion outlines in greater detail diagnostic actions to alleviate
fault conditions.

Warning Lamp Failure'Detected Action
Fire + Status Smoke detected in capsule. /Siren in the Cancel siren by pressing SIREN
console will also sound. RESET button. Switch off system at
console panel /or ISOLATOR switch.
Evacuate the capsule and deal with
fire.
Hydraulics + Status | Hydraulic fluid level low in the reservoir. Switch off system, top up with
Energoil HLP32.

Mains + Status

Mains power lost. The siren also sounds | Switeh off system at console panel.
which can be reset by pressing Siren Reset | Wait for mains supply to be restored.
button.

Emergency Stop
+ Status

Emergency Stop button on the control | If necessary evacuatethe Capsule.
console or in the capsule pressed To restart pressRESET on the top of
control console.

System + Status

The computer has detected a fault in the Press RESET to clear the fault and
controller. restart.

= TR

S e RS

. ——— e %

. rr—

Computer + Status

The controller has detected a fault in the Operate RESET. If the fault persists

computer. _ reload the experience
Video + Status A fault has been detected in the laser video | Check that the correct video disc has
player been loaded and is not damaged.
Press RESET and restart.
Status A fault has been detected in one of the other If fault persists check for other fault

safety circuits. conditions.

HUGHES REDIFF
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FAULT

3.2 Trouble Shooting

The actions described in the following section should assist a
competent service engineer to isolate and rectify the majority of potential
faults which can occur in the simulator systems. In the event that
persistent faults cannot be rectified the technical service staff of HRSL
are always available to assist.

3.2.1 Electrical Problems

DIAGNOSIS _ ACTION

*ON/OFF* pressed, no
power - Alarm and no lamp
DC or power AC

1. Total power failure (a) Check Isolator switched to ON,
Isolator *ON" still no power, check three
phase power source. Check voltage and
frequency.

If OK proceed to 2.

2. 4Fuses F1 failed Replace Fuse

I OK proceed to 3.
3. Motor circtiit breakers tripped Check MCB 6 50Hz/60Hz .
Reset and try again.

If OK proceed to 4.

4. Cable fault Check cable routing and connections from
Route D, JB 2 to JB 1, Route A.

Check Fuse 1 (Samp) on Route A

if not OK call HRSL Service Department.

Power OK - Motors will not
start

In the Distribution Box Press switches to ON and retry
1. Contactor switches MCB 8 & 9 tripped - If OK proceed 1o 2.

] o Press switch to ON and retry. Still trips
2. Check oil cooler motor MCB 2 this is increase adjuster setting by 0.1 and try

. interlocked to main motor ‘ agains
If OK proceed to 3,
if not OK'repiacesCooler.

Bypass cooler ¢ofinettions 101 to 61 50
and 60Hz. If motor starts cooler at fault.
If motor fails to start reconnect 101 and
61 and reset trip and proceed to 4.

3. Loose electrical connection

Check AC/DC indicators ON.

Press PUMP START button. Motor still
does not start - check mechanical function
of the switch

It not ok proceed to 5.

4. Atthe control consoles

5. Faulty Switch Short cables 62 1nd 63 to by-pass the
switch.
If motor starts replace switch,

HUGHES REDIFFUSION SIMULATION 28 2311/93  01026/A
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3.2.2 Pneumatic Faults

MAINTENANCE

MANUAL

Volume 3

No compressed air

1. Compressor failure

If tripping is persistent
2. Loose or broken connection

1. Check compressor switched "ON". If
compressor is not running, proceed to

distribution box check trip MCB 4 50 &
60 Hz.

Remake connections and restart motor
Call HRSL' to replace motor

3.2.3 Air conditioning Faults

No Air Flow

At the Air Conditioning Unit

1. Blower filter blocked

2. Blower motor stopped

3. Loose or broken fandelt

4. Condenser faults

5. Faulty Thermostat

6. Loose or broken connection

Check filter element
If not OK replace filter element.
It OK proceed to 2.

(a) Check MCB 3 in distribution box.

If tripped reset trip and check motor starts

it not tripped proceed to (b).

(b) Check wiring circuit for loose or broken
connection.

If not OK remake connections and restart.

If OK possible motor failure Call HRSL before
replacing motor.

Tighten or replace see 4.4.3.
If OK proceed to 4.

Check in Distribution Box.
MCB 5 on 50 Hz models.
MCB 7 on 60 Hz models.

If tripped reset trip and check fan motor starts.

If OK'proceed 10 5.

Retard setting and check fan motor starts.
If OK proceéd 10'6.

If not OK remake connections and restart.
If not OK call HRSL before replacing motor.

3.2.4 Functional Faults

(a) Doors will not
open

1. Check compressor running

2. Check manual door override

3. Check reservoirtap is 'ON

4. Check pressure gauges correctly set

5. Broken air line connections

6. Failed door solenoid valve connections

See 3.2.2
If not OK start compressor.
i OK proceed to 2.

If not OK set to Auto.
If set to Auto proceed 10 3.

If not OK place to 'ON".
If OK proceed to 4.

If not OK reset pressures. See 4.3.1.
If OK proceed to 5.

if not OK make new connections.
If OK proceed to 6.

if not OK remake connections.

HUGHES REDIFFUSION SIMULATION
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(b} Doors will not close

(1) Pneumatic fault

(4) Faulty solenoid_valve

(2) Manual door override activated

(3) Pneumatic connection fault

Check pnuematic pressures correct.

. If OK proceed to 2.

Set to AUTO.

If OK proceed to 3.

Check all air lines.

Check capsule door air pressure 50 psi. beneath
capsule. If OK proceed to 4.

Check electrical connections and opposite door
functions. Change valve.

(¢) Doors open during
ride

(1) Insufficient Air to drive the vacuum lines

Check compressor switched on at compressor unit
and air pressure 150 psi,

Check vacuum line connections for a break,

Check vacuum cup fitter not blocked.

(d) Capsule fails to move
when START is
pressed

(1) Motortault

(2) Tape notreset

(3) Doors not fully ciosed s8oor proximity
microswitches notsmade

Check console for indication of system failure
rectify as 3.2.1.

If OK proceed to 2.

Eject video laser disc and ride disk. Check
compatibility and reload.

If OK proceed to 3,

Check pneumatic pressures and door entry not
obstructed.

(e) Capsule starts to
move and crashes
20 seconds into ride

(1) Power failure

Check doors open automatically and console for
lamp failure status.

(f) Capsule does not
centre

(2) Moog malfunction

(1) Potentiometer malfunction

Check potentiometer display on console for
ifregular signal.

Parge the potentiometers as in 4.1.2.

If not OK replace potentiometer and readjust as
413

If OKprogeed 102,

Check ram sink rates.

Check wiring“between controller and moog for fault.
(4.5.4)

Open relevent JB'3:4, of' 5, check voltage across
moog drive. If approx 3Volts#¥valve has failed and
replace. '

No voltage, check back thfough JB 1 to controller.
It approx 3Volts- Electronic Controller is faulty.

If OK. Change computer.

(g) Unable to ioad video
laser disk

(1) Another faser disc in player
(2) VIDEO FAIL warning lamp on

(3) Loose electrical connection

Press eject and try again.

Check VIDEO FAIL warning kamp.

Press SYSTEM RESET.

It not OK proceed to 3.

Remove rear panels and check power connection
from distribution block and rear video connections.
Check video manual for video faults

Change video

SIMULATION
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(h) Unable to load
Ride diskette

(i) Total sound failure
(no speakers)

(i) Total lighting failure in
capsule

(k) Picture failure

(1) SYSTEM RESET will
not reset

(1) Disk already Inaded.

(2) Computer power failure.

(1) Ampiifier power failure,

(1) Loose Transtofmer connections

(where fitted)
(2) Screen lights OK Roof lights failed

(1) Signal failure

(2) Power failure

Check COMP warning tamp ON.

If ON, Press computer RESET button.

Disk warning lamp ON for 25 seconds min.

Try another disk.

If not OK proceed to 2.

Remove rear panels and check power connection
from power strip and rear computer connections.
Check computer manual for faults,

Change computer,

Remove front console cover plates to access the
amplifier. Check amplifier switch On and in CH1
maode.

It OK remove rear console access panels and
remove connections 43-44 and 45-46 from
amplifier and check for 4.5 ohms between pairs.
Open circuit indicates speaker failure.

Refer 1.2.3 Fig.5 conns 81, 82.

Check transformer supply Connection 67 feed

If OK check 12V A/C output with multitimeter.

If not OK replace transtormer.

Release Roof console check PL1 and connections.
Check lamps and replace as necessary 4.6.1.

Check BNC connections in capsule and at projector,
AN cable at cofsole.

If OK proceed to 2.

Check powerto_projectonand loose connections in
SKT 1.

Check for projectorfaults'withvideo manual.
Replace projector.

(1) Tape not rewound

(2) Computer not lgaded

(3) Faulty controller

Check fail lamps en console.

TAPE REWIND tamp.

STATUS lamp.

If OK make electrical checks then proceed to 2.

Press RESET on computer and retry.

If OK proceed to 3.

Remove access panels on console.

On electronic controlier place the Run-Test Link to
Test. This allows the real fault to be overridden and
other functions 1o re-set. The real fautt will again
trip indicating the area requiring attention.

Note: The system must be returned to the run
condition. The switeh is strictly for service use
only.

If fauht conditions persist contact HRSL.

HUGHES REINFFUSION SIMULATION
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SECTION 4

Maintenance Procedures

This section deals in detail with the items requiring possible
attention, mentioned in the previous servicing and trouble shooting
sections 2 & 3, and covers removal, reassembly and adjustments
which may become necessary from time to time.

4.1 Electrical System

The electrical system requires little maintenance and this section
deals with components within the distribution box, motion base and
simulator which may necessitate replacement or adjustment. They
include: fuses, overload trip devices and the linear potentiometers
which Control the motion ram operation.

Warning;:

Before'taking any action related to the electrical system ensure
the ISQLATOR switch on the Distribution Box js placed to "OFF’

4.1.1 Fuses and Motor Overload Trip Devices

The electrical systemds protected by three Main 63A Fuses (F1) -
one for each phase - and a geried of adjustable and fixed overload trip
devices:

MCB 2 MCB 3 MCB 4
/
AN MCB 5
H“‘ 1 A =<3 I mcBe
= MCB 7
4 MGB 8
~—E0E000

Fig. 11 Distribution Box - overload trip devices

3
V ™\ PHASE
INPUT

415V, 50 Hz syster Models (Fig. 12)

MCB1 Main Hydraulic motor
MCB2 1.5A Oil cooler motor
MCB3 35A A/C Fan Motor
MCB4 35A Pneumatic compressor

MCB5 5Atyped4  A/C Condenser
MCB 6 10A type 2 Electronic System controller

NUGHES REDIFFUSION SIMULATION 33 B11/93 O1026/A




MCB 7 10A type 2 13A Mains outlet sockets (Dist. Box and JB 1)
MCB 8 3A type2 Internal Distribution Box

480V, 60 Hz system Models

MCB1 Main Hydraulic motor
MCB2 1.5A Oil cooler motor

MCB3 3.5A A/C Fan motor

MCB4 3.5A Pneumatic compressor motor

MCB5 8Atype4 120/240V Transformer
MCB 6 1A type2 Transformer Qutlet

MCB7 6A type2 A/C Condenser

MCB 8 10A type 4 Electronic System controller
MCB9 3A type2 Internal Distribution Box

‘The three main adjustable trip devices are normally set as follows:

MCB 2 (adjustable) - 1.2A
MEB3 (adjustable) -  3.0A
MCB 4 (adjustable) -  3.0A

Occasional tripping out of these devices - indicated by loss of supply
and the red trip button withdrawn, may be caused by extreme climatic
changes. Under no circumstances should these trip devices be adjusted
without direct instructionsffom HRSL/HTI technical department.

However, if tripping occurs more frequently the appropriate circuit
should be checked thoroughly-for loose or broken connections to
ascertain an alternative reason/for fault. This later action is also
applicable where the fixed MCB's 5,6, 7 and 8 trip out.

4.1.2 Battery Maintained Circuits

This facility is included within the control console to provide a power
supply for the main warning lamps, in order that'arl/indication or main
system status can be seen in the event of total powet.fajlure. It is a 12V
rechargeable battery which is located within the €lectronic system
controller where its charge is maintained by an integral rectifier.

This battery has a 3 year life expectancy, but it is recommended that a
periodic check at half yearly intervals be made to ensure that it is
functioning correctly. This test is carried out by placing the distribution
box ISOLATOR switch and the console KEYSWITCH to ‘on' to power up
the console warning lamps. The AC lamp (28) - green should be 'ON". If
the ISOLATOR is now switched to OFF then an audilble alarm should be
heard, the AC lamp extinguish and the DC lamp (29) green should light
with the following red fail indicator lamps illuminated and flashing -
MAINS, STATUS, COMP, VIDEO and SYSTEM.

Lack of an audilble alarm and DC lamp indicate that the battery must be
replaced which necessitates removal of the system controller from the console.

Mk I MAINTENANCE MANUAL Volume 3
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. Failure of any one of the other warning lamps indicates lamp failure.

4.1.3 Removal, Replacement and Adjustment of Linear
Potentiometers

Removal and replacement of a linear potentiometer, from its
cylinder ram, can be necessitated by wear in the rose bearing which
can be replaced or distortion of the potentiometer slide indicated by
faulty ride conditions. Potentiometers are sensitive components
which cannot be repaired on site. Should a fault become apparent it
must be replaced immediately and this is accomplished by the
following sequence: (refer to Fig.13).

1. Ensure the isolator is in the 'OFF' position.

2. Remove the top cover of the adjacent junction box (2)
and disconnect the three potentiometer connections.

3., Remove the 8mm Allen socket screw (3) from the rose
bearing on the potentiometer rod.

4,/Remove the two 4mm hex head bolts (4) securing
eachyof the clamp brackets which secure the outer
casing of the potentiometer to the cylinder assembly,
and carefully.lift the potentiometer clear of the cylinder.

Rose Bearing replacement

Unpeen the tab’washeénsecuring the slider rod locknut to
the rose bearing, unscrewythe locknut and unscrew the
rose bearing assembly fromvithe slider rod.

Before fitting the replacement bearing assembly ensure a
new tab washer is fitted between the locknut and bearing.
Screw the bearing assembly onltd the slider rod as far as it
can, then secure with the locknut, efisuring that the large
2’mm tab can be peened against a flat on 'the bottom hex of the

bearing assembly and the two smaller tabs against the
) flats of the locknut.

Potentiometer Reassembly:

5. Carefully place the new potentiometer against the
support brackets and lightly bolt the securing clamps
in place. (Do not tighten to recommended torque -

- over tightening can distort the outer case)

N 6. Connect the upper end of the wiper rod to the upper
cylinder bracket, with the 8mm socket headed cap
screw ensuring a 2mm clearance between the underside
of the screwhead and the rose bearing, before locking
the socket screw to the bracket by the locknut.

Fig.12 Linear potentiometer adjustment
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7. Reconnect the cables in the relevant Junction Box:
JB 3 Connections (Righthand Potentiometer )

12 OV
13 -5V
14 | siG
15 +5V
JB4 Connections (Lefthand Potentiometer)
22 OV
23 -5V
24 SIG
25 +5V
JB 5 Connections (Back potentiometer)
2 OV
3 +5V
4 SiG
5 -5V

8. Connect apmulti-meter to the "Sig” terminal and OV, then move the
potentiometet housing within the brackets until the meter reading
is exactly -4.8Y,

9. Tighten the brackets securely.

10. Replace top to junction box.

4.2 Hydraulic System

The hydraulic system has beeri designed to give long, trouble free
life. However, there are a number of itemis which may require attention
between major annual services which must béearried out by a qualified
hydraulic engineer. These items include: Moog servo adjustment,
motion ram replacement and pressure filter réplacement.

Note:

Whenever the hydraulic circuit is broken for valgeor cylinder
replacement it is recommended the hydraulic system is flushed.

4.2.1 Hydraulic Flushing Procedure
Proceed as follows:
Ensure Isolator is switched "OFF".

1. Remove the Moog Servo from each valve block and replace with
valve flushing plate (HRSL Part No. 33750), ensuring the
connection face is clean and the O-ring is correctly seated. As
each plate is installed the Moog ‘servo  should be bagged to stop
possible contamination.

2. Switch isolator "ON".
3. Press motor "ON" button.

36 BI1/93  01026/A
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4. Switch dump "ON" by connecting a 13A feed to the dump
valve connector.

- check the valves and system for leaks and rectify. If
satisfactory run the system for 3 hours to purge the
hydraulic system.

On completion:
5. Press motor "Stop” button.

6. Remove each valve block flushing plate and replace with its
Moog servo as quickly as possible, ensuring the connection
faces are clean, the valve's O-ring is correctly seated and it is
aligned on the valve block correctly.

Start the hydraulic pump again to check for leaks and rectify.
7. Check hydraulic fluid level.
8~ Switch isolator "OFF".
9. Recominect the dump valve.

4.2.2 Inline Pressure Filter Element Replacement

This unit, located Tl the primary feed line immediately after the
drive pump, is a PALL 12 micron filter with visual indicator and by-
pass valve (Part No. HH9680°G20-USTBD). The element replacement
operation is normally carried outat six month intervals or sooner as
shown by the visual indicator/ ared button which rises 5mm on
actuation. If actuated the indicator can be manually reset by pushing
the button back after the syéfenfreaches normal operating
temperature and flow. If the button stays in, the element is still
usable; if it trips again the element must be ghanged.

WARNING:

Continued operation of the by-pass filter with the
indicator actuated can allow unfiltered flow
downstream, which could effect the épération of the
Moog Valves and Motion Rams.

To remove the element, turn off and depressurise the
system. Remove the plug at the bottom of the filter and
drain into a suitable container. Apply a spanner/wrench to
the hex. head on the base of the filter to loosen the bowl and
remove by hand. Withdraw the unserviceable filter and
also the O-ring sealing the filter body and bowl.

Replace the element and the Nitrile Seal Ring (Part
No.HC 960 0 F UT S H) in reverse order. Tighten the bowl
and replace the plug.

Fig.13 Hydraulic filter and indicator
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4.2.3. Motion Ram Removal and top and bottom Bearing
Replacement

This operation becomes necessary if, during regular inspections, a
ram’s top or bottom bearings, pivot pins or spacers show excessive wear.
Bearing replacement should be carried out in the sequence described
below. It is recommended whenever wear has been detected that
bearings and pivot pins be replaced

However, should there be continuous leakage of hydraulic il from
the top seal it will necessitate ram replacement. Once the ram is
removed it is recommended that the full ram service and seal
replacement should only be carried out by an approved hydraulic
engineering service center.

Before commencing ram removal ensure the Isolator switch is off
and'anyresidual pressure within the hydraulic system is released.

To. commencefam removal:
1. Remové thePotentiometer as described in Section 4.1.2.

2. Attach HRSL Tool'31387 Block for lifting the top frame as
indicated and jack the top frame to partially extend the ram
two to three inches"ffom the rest position, to leave movement
within the ram.

Safety Warning:

It must be ensured that-additional support is placed under
the jacked Motion Base 4o support the weight of platform
and simulator whenever work is.carried out on Ram rams,
tie-frames and sliding and U/] bearings.

3. Disconnect the pve drain tube from the"Back up seal chamber at
the top of the ram, then disconnect the upper.andlower
hydraulic hoses (2 x 30mm open-ended spanner/wrench). It is
recommended that the end connections of the hoseé are placed

in polythene bags to prevent the ingress of dirt or

contamination - and contain any surplus
oil which may seep from the loose hoses.

RETAINING CYLINDER

PIN

4. Remove the split pins from the top piston
pivot pin and bottom ram pivot pin and unscrew
the retaining nuts. The pivot pins can be
prevented from rotating by applying a spanner/
wrench across the milled flats on the threaded end
of the pins.

5. Supporting the ram body, drift out the upper

. _ ' pivotpinand recover the pin and spacer and
Fig.14 Motion ram bearing retain them. For the left and right ram lower pivot

pins where normal drifting can not be easily

SPACER
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4

achieved, the Motion Base Pivot Pin Extractor (HRSL Part No.
33707) should be inserted between the motion base frame and

the pin and the jacking screw rotated to drive the pin from the
trunnion block.

The ram can then be lifted clear of the machine.

Note:

On the rear ram the upper ram bracket must be removed to allow
the retaining bolt to be withdrawn. to achieve this, the tab washers
retaining the bracket to the underside of the motion platform must be
un-peened to allow the four bolts securing the bracket to be removed.

6. Release the lower potentiometer support bracket. (Two 5mm
socket headed Allen screws).

7, Unscrew the 19mm nut securing the potentiometer guide rod
to the upper potentiometer bracket and remove.

8. Applyal’/," O/E spanner/wrench to the bottom of the rose
bearing. Rotation of the cylinder piston rod is prevented by
applyirlg d spanner across  the machined flats. Unscrew it
from the pistonrod and release to upper potentiometer bracket.

The ram is now readynfor bearing replacement or servicing.

Bearing replacement:

a. The upper Rose Bearing'is'replaced as a complete unit;
being screwed onto the pistori rod during reassembly and
secured with the locknut.

b. The lower Cartridge Bearing is rémoved by driving the
bearing from the ram lug using the Ram Cartridge Removal
Tool (HRSL Part No.33748). This tool can ‘alsé be used to press
the replacement bearing into position.

Ram Reassembly is carried out in the reverse sequence to that
described.

Prior to reassembling  the retaining pins, the bracket bores should
be coated with Loctite 242. The castellated nuts securing each
pin should be pulled up tight and backed off enough to align the
castellations with the pre-drilled hole for its split cotter pin .
Alignment tool (Part No33738) is used to align the cartridge
bearing and bracket at the base of the ram and Alignment Rod-end
tool (Part No 33727) is used to align the rose bearing end.

Where the top bracket has been removed, the four 10mm bolts
securing the top bracket for the rear ram should be tightened to
40Nm(29.5 Ibf) and secured by peening over the tab washer.

NUGHES REIDMFFUSION SIMULATION
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Finally, the potentiometer is refitted and set up as described in
Section 4.1.3.

Following the reconnection of the ram hydraulics it will be
necessary to carry out the flushing routine described in Section 4.2.1.

".

4.2.4 Moog Servo Adjustment

It is recommended that this adjustment is only carried out by a
competent trained service engineer. It is used to control the rate of
damping of the unpowered hydraulic rams when returning to rest under
the weight of the simulator.

It is essential that all rams fall slowly and at an even rate.

It requires the capsule doors to be closed by placing the door
operating lever on the pneumatic panel, to
DOORS SHUT. The emergency stop button CAP
shouldsthen be pressed and a special cable to be
fitte' petween the connector on the Moog valve
and the dumpValve on the hydraulic power
pack.

To adjust the rdte of sink, remove the black
plastic blanking cap immediately above the
electrical connector and inSerf.a 3mm allen key,
activate the dump valve and by turning, in
small increments, clockwisefo/decrease or
anticlockwise to increase the rate/~When all fall at an equal rate replace
blanking caps. Re-instate the connettifns and reset the system.

Warmning: Take extreme care whed actidating the dump valve as the
capsule may move sharply.

Fig.15 Moog adjustment

4.3 Doorguard Operating system

w@@@o‘obwwouocooco

4.3.1 Pressure Control and Adjustment

The combined filter/regulator should be ciecked daily
with the compressor running. Open the stop cock at the
base of the filter to allow the air pressure to drive out any
moisture or contamination which may have accumulated.

System pressure regulation is adjusted by turning the
knob of the regulator clockwise to decrease or
anticlockwise to increase the pressure indicated on the
facing gauge, which should be set to 100 psi (6.8 bar)
minimum.

The pressure required to operate the door closing is
between 50-58 psi (2.3 - 2.7 bar). This is adjusted by.
setting the regulator located beneath the central part of the
capsule. (fig.17)
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NOTE:
Before carrying out any further maintenance which may be
required on the pneumatic system ensure the power supply
is switched off and all pressure is bled from the system.

COMPRESSOR FILTER

COMPRESSOR

START/STOP
OIL FILLER

RECEIVER
PRESSURE GAUGE
CONDENSATE DRAIN

4.3.2 Cleaningand Replacement of the Compressor Air Filter

The intakefilter should be cleaned at 500 hour intervals. To remove
the filter, the/dir feed pipe from the compressor to the reservoir
must be disconnegted By pressing the self locking collet inwards
and pulling the pipe free. The conical cover can then be pulled off to
expose the element whi¢h can then be removed. It can then be
washed in warm soapy,water rinsed and allowed to dry before
fitting and replacing the cover/and air feed pipe.

At 2000 hour intervals the element-€hould be replaced - Hydrovane
Part No.56296. :

4.3.3 Maintaining the level and changing of the Compressor oil

The oil level in the compressor should=be/checked at 500 hour
intervals. This is carried out by removing, the'filler plug which
includes its own dip stick. The oil within the compressor should just
touch the base of the stick.
Any short fall should be topped up with an approved SAE 40 oil from
the list published in the accompanying Hydrovane manual.

At 2000 hour intervals the oil should be drained completely by
removing the drain plug and replacing with new approved oil.

Note: When replacing the drain and filler plugs, new seal
washers should be fitted.

4.3.4 Door Cylinder Removal and Replacement

This operation is unlikely to be required as the loading duty on the
rams is not heavy. However in the event of seal failure within the
cylinder the following sequence should be employed to replace the
defective component.

Before commencing ensure the power supply is off and the system
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pressure bled from the system:

1. Open the defective door and support it in the open position.

2. Carefully break the cable tie securing the carpet trim at the
upper neck of the cylinder and trace the carpet join which
runs vertically on the face within the capsule. With care, ease
the carpet away from the assembly to expose the cylinder and
its pipework.

3. Disconnect the air feed pipes to the top and bottom of the
cylinder, by pushing the securing collets inwards.

4. Extract the circlips securing the top pin, retaining the piston
rod to the door and bottom pin retaining the cylinder to its
mounting bracket.

5. Supporting the cylinder, drift the pins from their brackets and
lift the cylinder clear.

It should then be sent to a qualified pneumatic service center
for overhaul.

Cylinder replacement is carried out in the reverse sequence.
4.3.5 Vacuum Closer Removal and Replacement

44 Air Conditioning'System

Like the door rams, the va€uum door closers are unlikely to require
any attention other than ensuring that the filter mesh in the centre of
the cup is clear of any dirt or obstrution. .Any major failure is likely to
be caused by physical damage o thertibber cup.

Replacement is a simple operation ard is,carried out by releasing the
locknut immediately behind the cup with a thin 1/2" BSP open ended
spanner/wrench and rotating the entire cup’assembly anticlockwise, to
unscrew it. A new unit can then be screwed in its.place and re-secured
with the locknut.

The air conditioning unit, mounted to the left.éfAhe power pack,
controls the temperature of the air fed to the cdpsule: It requires
minimal maintenance. The items requiring regular aftention are the
blower inlet-filter and the dust-extractor on the inlet side of the
condenser, to ensure a clean passage of fresh air to th capsule.

There are also two possible running adjustments which may require
attention from time to time and these are temperature regulation and
fan belt tension adjustment. These items are carried out using the
following procedures. '

4.41 Cleaning and Changing the Blower Inlet Filter

It is essential that this element should be cleaned during each monthly
service as it filters the fresh air fed to the capsule. The inlet filter is
contained within a black housing attached to the inlet boss of the fan
unit. It is released by unscrewing the housing and pulling it clear of
the fan unit. The element should then be lifted from the housing and
the entrapped dirt removed by brushing, finally rinsing in soapy water

MULATION 4?2 11/93  01026/A
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and drying before reassembly.

It is recommended that a new element is fitted

CONDENSER
FILTER —]

FANBELT CASE

during the half yearly service.

>
-

4.4.2 Cleaning and Changing the Condenser
Inlet Filter
This element is used to prevent the coils of the

LT A W O L
=X X
T

THERMOSTAT

N\

condenser becoming blocked with dirt and
dust particles which may be drawn through
i | them by the condenser fan unit. It comprises
' a single sheet filter retained by a wire mesh. It
[ is recommended that it be removed during
BLower the monthly service and cleaned by light
FILTER brushing, to remove the entrapped particles,
y before replacement.
It is recommended that this element be

REGULATOR  ADJUSTERS changed at least once a year or earlier

Fig.19 Air conditioning unit

depending upon its physical state and local
environment.

4.4.3 Temperature®Regulation
Temperature of the air sapplied to the capsuleis controlled by a
thermocouple inserted intg the butlet supply pipe from the

evaporator which operates the, condenser fan as the
temperature rises. The adjustmenit/to_select the desired temperature
is made by rotating the thermostafi€’regulator located on the a

conditioning unit chassis immediately belind the blower fan unit.
The knob is moved clockwise to reduce’or _.counter-clockwise to
increase the temperature.

4.4.4 Blower Fan Belt Adjustment
The blower fan unit is driven by a 1.1kW electric/motor though a
belt drive. In the event that the belt should break gr-Become slack,
indicated by a whining noise when under load, the bélt tension will
require adjustment.

To commence this operation the guard containing the pulleys and
belt must be removed to expose the belt. The cover is released by
unscrewing the four securing bolts and lifting the cover clear.

Adjustment is made by releasing the two locknuts securing the
adjuster bolts on the motor mounting plate indicated on Fig.18. To
adjust the tension move the adjuster bolts counter-clockwise, by
small equal amounts, until the required tension is achieved. (ie. a
maximum movement of 10mm (3/8in) measured at the center of the
belt between pulleys).

The adjuster bolts must then be re-secured by the locknuts.
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4.5 Control Console

4.5.1 Laser video player

Each simulator is supplied with operating instructions related to the
major off the shelf components, specifically for the video laser disk
player and projector installed on the system. These instructions deal
with the general operation of the player and projector, most of which
are not applicable, as their use is preset and integrated into the
simulator system.

Connection details for the power circuit and video output cables
feeding the signals to the projector in the capsule are described in
Section 1.4 of this manual.

4.5.2 Ride Computer
Refer to manufacturer's instructions.

4.5.3=Systém Controller
Refer t0 manufacturer's instructions.

4.5.4 Rack Ventilation System - Filter Cleaning or Replacement

The filter protecting the air circulating within the control console is
located at the rear base.of the cabinet. It comprises a strip of filter
material secured acfoss the width of the cabinet by the lowest cover
panel. its purpose is to efitrap dust or dirt drawn to the cabinet by the
ventilating fans located on the battom rack within the console.

The material should be‘detached during the monthly service and
lightly brushed to remove the contaminants and it is recommended that
the material be replaced at six montH infervals.

Console - General
4.5.5. Removal and Replacement of Control Units

The modular rack design of the control cofisole/allows each of the
units which make up the console to be physically’removable from the
front of the unit. It must also be understood that thé off-the shelf players
computers and audio units and their attachments can vary slightly from
installation to installation so that it is essential whenever they are to be
replaced that the exact unit specification and Serial No. be notified to
HRSL in order to ensure full compatibility and attachment
arrangements.

WARNING:

Before carrying out any maintenance work on the control
console the main power supply must be isolated at the
distribution box.

To begin dismantling the control console remove all the rear cover
panels to gain access to the cable connections and power intercon-
nections. Then remove the front door of the console and the cover
panels below the controller leaving the units accessible for removal.

Once the cables are disconnected, the screws retqaining the front _

MUGHESR REDHFFUSION BIMULATION 44 2311793 01026/A

GQQ:QQQQOQQQQO@OOOG‘OOC‘OO@O@OG‘O@OC‘G’@

¢ ¢

1y

Giiaiwiiiiiiiiio

33 333 3 IISSE TG

&

i




VE

URER

v
Mk Il

MAINTENANCE MANUAL Volume 3

panel of each individual unit can be removed and the unit withdrawn
from the rack by its front panel.

4.6 Capsule

The major maintenance tasks related to the capsule cover four
items: the replacement of lamp units, replacement of speaker units,
projector replacement and alignment adjustments, screen cleaning
and mirror care, none of which occur on a regular basis.

4.6.1 Lamp Replacement

As Fig.5 shows the two lamps LP1 and LP2 which illuminate the
capsule interior are located - on either side of the mirror behind the
projection screen and in some models two in the overhead roof
console, These lamps are 12V dc Halogen type which require great
care.in handling to ensure the glass of the bulb does not come into
contat€t with moist or sticky fingers.

Before commencing replacement ensure the capsule lightswitch (see
Fig.5) located adjdcent to the projector is switched off.

The forward pair of Jamp holders are accessed by removing the
projector coverfand entering the projection cavity through the
limited space betweén thé'projector and the screen bulkhead.

To access the overheaddanips the roof console must be removed.
This operation is carried Sut by supporting the roof console and
removing the fourteen crosshead’screw (seven on each side) which
secure the roof console moulding-to the headlining and lowering it
to gain access to the lamp holders.

After the lamp are replaced, they can’be tested by use of the capsule
light switch.

4.6.2 Capsule Speaker Replacement

As Fig.6 shows there are eight speakers within the capsule, four
at floor level and four mounted overhead within“thé roof console.
Should it become apparent that a speaker is not functioning first
ensure the connections to it, shown on Fig.6a, are correctly made
before replacing the units. The speakers are each secured by four
wood screws. In the event of an overhead speaker being faulty the
roof console should be removed as described in 4.6.1.

4.6.3 Projector Removal and re-alignment Adjustment

In the normal course of events the projector should not require
attention. In the event that a projector failure occurs the unit should
be removed from its cradle and returned to a authorized Sony
dealer.

If this action has been taken the replacement unit should be
assembled to the cradle and the procedures for polarity change,lens
focus adjustment and registration adjustment should be carried out
precisely as described in the Sony Installation Manual which
accompanies this manual.
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4.6.4 Screen Cleaning and Mirror Care

Both the projection screen and the front surface projection mirror
are very sensitive components. Extreme care must be take when
carrying out maintenance procedures adjacent to them and unless
unavoidable neither should be touched without protective gloves.

The screen may be cleaned by a light dusting with a lint-free cloth.
Stubborn, greasy spots or passenger finger marks may be removed by
gently washing with a soft cloth and mild soapy water. The projection
mirror within the projection cavity is supplied with a protective
overcoat on its surface, but it should be remembered that the coating is
extremely thin and can be damaged by abrasive cleaning materials.

 The procedure for mirrors which have suffered from general

atmospheric contamination, smoke, haze etc. is to prepare a solution of
a mildvdetergent liquid, approximately 3 drops per litre of warm water
and apply all over the surface with a clean flat sponge. Gently rub the
whole surface in circular or long sweeping movements. Then, using a
fresh sponge with cold water, remove all the excess suds and water.
Finally, usingJndustrial tissues, wipe off all the water. (It is better to
start with a slightly damp tissue).

Small, localizéd fmarks may be removed by breathing on the
affected area and immediately polishing with a clean lint-free cloth.

WARNING:
Vigorous rubbing should be avoided at all times.
Contamination marks<@which have etched into the mirror
surface cannot be removed.

4.7 Motion Base Mechanics

The motion base comprises a base frame connected by three
hydraulic Rams and two hinged tie-frames \ The*TF. tie-frame, hinged at
the front edge of the motion base, is attached tothe motion platform by a
universal joint, immediately behind the rear fapi/upper mounting
bracket. The 'A’ tie-frame, hinged at the rear of themotion base, is
connected to the motion platform through a sliding bearing and yoke
assembly which allows the base to reciprocate and pivot. These two
upper bearings allow the three ram rams to impart the experience
motions to the simulator.

This section deals with the removal and replacement of the universal
joint and sliding bearing thrust washers whose wear is indicated by
rattling or knocking when the machine is running and the removal and
replacement of the tie-frame hinge bearings. The ram or ram removal
details are covered in Section 4.2.

If excess wear is encountered in either the yoke pins or bearings
within either of these joints refer to HRSL/HTI for additional advice
and procedures.
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4.7.1 Removal and Re

WARNING:

Whenever working beneath the simulator requiring the
removal of rams or bearings it is essential to ensure
adequate support for the motion platform is in position.

UPPER YOKE
SPIDER
ﬁ LOCK TAB WASHER
A

YOKE PIN

THRUST WASHER

Fig.20 Universal joint

LOWER YOKE

Washers

Before commencing tHis operation fit the three transport straps
between the motion platfornf and the stop posts on the motion base.

The dismantling sequence 1§ asfollows:

1. Support the 'T' tie-frame with/tifiber and jack, to take the
weight of the frame and allow it/o bedowered once the Yoke
Pins have been removed.

2. Measure and note the clearances betweéen the U/7 yokes
and the spider and the relationship of thesjoifits'to each other.

3. Un-peen the tab washers securing the three' 8mm bolts
retaining each lower yoke pin (2 each) to the spiderand
unscrew the bolts.

4. Screw two 4mm x 50mm set screws into the threaded holes in
the end faces of the yoke pins to facilitate the extraction of the
pins. The tie-frame can then be lowered clear of the u/],
releasing the thrust washers.

5. Remove the split cotter pin, nut and washer from the central

pivot pin in the upper yoke, then take the weight of the
spider and gently drift the pivot pin from the upper yoke
bracket.

6. Lower the spider from the upper yoke and releasing the

thrust washers.
Clean thrust washers, measure and note their thickness.

8. Inspect pins and yoke bearings for wear. Replace as necessary.

placement of the Universal Joint Thrust

HUGHES REDIFFUsION SINULATION
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Reassembly:

Using the measurement taken of the thrust washers and the
clearances between spider and yokes, calculate the required thrust
washer's thickness to achieve an end float clearance of 0.08mm
(0.003in.).

Commence reassembly with the upper yoke:

9. Insert the spider in the correct orientation between the lugs of
the upper yoke. With the correct thrust washers in place, insert
the lightly greased pivot pin through the lugs and secure by
tightening the nut to 175Nm (129ft.1bf) and lock with a new split
cotter pin.

NOTE:

The pivot pin and yoke pins are hand press fit only. Do not use
undue force. If the pin will not slide check that the thrust washer is
not fouling the grease groove in the yoke pin.

10. Raise the tie-frame until the lower yoke
bracket and the spider are correctly aligned
and reassemble the lower yoke using a
Similar technique.

11. Whenjthe yoke pins are installed and the
tolerances checked as correct retain them with
their 8mmbolts. Finally securing them with
the locking*tab washer.

YOKE PIN CIRCLIP

BEARING

SEAL
RETAINER

R ' REASE S ,
’I ReTANERsea.  NOTE: Never reuse existing locking tab washers.
(VS YOKE '

Fig.21 Slide bearing 4.7.2 Removal and Replacemient of the Sliding

Bearing Thrust Washers

This procedure follows much the same sequence described in the
previous sub section 4.5.1, relating to the use of timber and jack to
support the 'A’ shaped tie-frame. In this instance the thrust washers
only occur with the yoke pms which link the tie-frame yoke to the
sliding bearing.

In the event of the Slide and its bearing showing unacceptable
scoring along its length, then a replacement slide and bearing assembly
must be obtained from HRSL who will provide additional fitting and
setting-up procedures for this most critical assembly.

4.7.3 Removal and Replacement of the Tie-frame Bearings

Experience has shown that the presence of excessive wear in the Tie-
frame bearing usually results in eccentric wear on the pivot pin,
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BEARING

/
Q -
BEARING
BLOCK PIVOT PIN
@ _

CASTELLATED
LOCKNUT
BEARING BRACKET

Fig.22 Tie-frame bearings

thereforé itis recommended that both of hinge assemblies are
changed out fof new or reconditioned assemblies.

Before commeénaing this operation fit the three transport straps
between the motion'platform and the stop posts on the motion base.

The dismantling segdence is as follows:

1.

2.

6.

Support the tie-frame with timber and jack to take the
weight of the frame.

Unpeen the lockwashers'Sectiriig the eight bolts and nuts on
either side of the hinge. Work béth hinges at the same time.

Remove the nuts from the four bolts which pass through the
motion base and hinge, and withdrafv the bolts.

Unscrew the four bolts securing the base 6f the hinge to the
motion base frame.

When both hinges are released from the basé/ jackshe tie-
frame so that the hinges are free from the frarfie,

Remove the four bolts securing each hinge to the tie-frame.

Re-installation is a reverse of the above sequence, however it must be
noted that the hinges are handed and the nuts securing the pivot pins
should be on the outboard side of the hinge. This is necessary should
a pin needs to be withdrawn, it can be extracted toward the center of
the base.

Dismantling the Hinge

- Remove the split cotter pin from the castellated locknut on the

pivot pin and remove the nut.
Measure thrust washer clearances.
Drift the pivot pins from the bearing brackets .
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4. Recover the thrust-washers.

5. Remove the tie-frame bearing bracket to a work bench.
Note and mark location to ensure replacement in same

position. . '

6. Drift bearings from bracket.

Reassembly:

7. Press in new bearings and check pivot pin running fit.

8. Fit pivot pin with clearances as previously described for the
other bearings.

If in doubt call HRSL Technical Support Department.
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20 224 24 26
No. Function Colour
1 AC GR
2 DC GR
3 MAINS OK GR
4 MAINS FAIL RD
5 HYDRO OK GR
LASER VIDEO 6 HYDRO FAIL RD
PLAYER 7 EMER STOP OK GR
- 8 EMER STOP FAIL RD
9 SYSTEMOK GR
10 SYSTEM FAIL AD
CONTROL SWITCHES 11 STATUS OK GR
T|~ AND INDICATORS 12 STATUS FAIL AD
13 COMP OK GR
] 14 COMP FAIL RD
|—— RIDE COMPUTER 15 VIDED OK GR
16 VIDEO FAIL RD
17 FIRE FAIL RD
SYSTEM 18 FIRE OK GR
T~ CONTROLLER 19 ENTRY OPEN AD
20 ENTRY CLOSED GR
21 EXIT OPEN RD
- AUDIO RACK & LINE 22 EXIT CLOSED GR
DOUBLER unit 23 DISC BUSY RD
24 DISC PLAY GR
) 25 SYSTEM READY GR
Fig.23 Control console details 26 SYSTEM RUN GR
27 EXPERIENCE LOAD BUTTON BL
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