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Foreword

Foreword

The Morphis™ Movieride Theater is designed to give many years of trou-
ble-free service. In order to achieve this, it is essential that the maintenance
schedules detailed in this manual are adhered to and recorded correctly.
All maintenance and operating staff should be trained fully in their
required tasks before putting the simulator into service.

For the safety of operators and passengers, the operating instructions
should also be strictly followed.

+ "WARNING

Safety checks must be completed at the start of each day of
aperation. Please refer to the Operations section in this
manuval for full procedures,

Waming notices must be displayed for the protection of
passengers. Please refer 1a the Safety section of this
manual.
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DECLARATION OF CONFORMITY

DECLARATION OF
CONFORMITY

We,
Camber Entertainment Systems,
Unit Two, Charlwood Court,
County Oak Way,
Crawley, Sussex RH11 7XA,
England
declare that the product
MORPHIS™ MOVIERIDE THEATER

Safalnoi- = « = = = a 2= nwe==---
Datc of Manufactore: - - - - - - - = =« « =

bas been manufacturcd in conformity with the folowing standards and specifications:

(standards, specifications, etc)

and complies with the requirements of:
(directives...)

The technical file is held by/A certificatc of adcguacy was issued by/An EC type-cxmmination
certificate wag issued by:

Datcofissuc:= - - - - - - - - - -« = - = Place ofisspe: = = = = = =« = ¢r = = = - -
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Certificate of Ownarship

Certificate of Ownership

MORPHIS™ MOVIERIDE THEATER

ORIGINAT. CERTIFICATE - FLEASE RETAIN INFILE

Scrialmoi- - =~ - - - -~ - - - «- - .- . Date of Manufacture: - - = = - =« - - -
System ia hexcby accepted and warrapty will commencelate:~ - = = = = = = = = = = - = - 4 o
Vendor signature = = = = « « = = = = - - - Date: - « = a2 e === =222 22 2=
Customer sighatnfe:= - - - = = = = = = = = Datg: - ~ = =~ = - @ % v = v === = =~ =
OWREL « =« a2 aac c v - - - - = rw -~ NewOwner- - = = = = - - - - - - =« -
Address; = = « = = = = =@ = w -0 -~ Address: =« = = = = =« = = = - - - - -

In the event of the ownership of the Simulator changing, please
complete the details above, and send a copy of the completed page
to:

Comber Entertainment Systems,
Unit Two, Chatlwood Conrt,

County Oak Way,
Crawley, Sussex RII11 7XA
England
Tel: +44 (0) 1293 427920
Fax: +44 (0) 1293 427925

email: sales@camber.co.nk
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PLEASE RETAIN THIS PAGE IN THE FILE FOR YOUR
RECORDS
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Certificate of Ownership

MORPHIS™ MOVIERIDE THTATER

DUPLICATE CERTIFICATE - PLEASE REMOVE AND SEND T0O CAMRFR
ENTERTAINMENT FOR REGISTRATION OF OWNERSHIP

Seialmo:- - - - - - - o ...l Date of Manufactore: « « - = = - . . _ _
System ia hereby acoepted and warranty will commenceDate: - » < - = - o o o o . . . . L.
Vendor signatore « « « - - 2 - .o oo . Date: - « = - - e o oo m oo,
Customer signatore:- - - - - - - - . _ _ _ Date;- « - - o - - - ..o __...._
Owner » - - - - - aaw oL, NewOwner- = « - - - oo a L. ..
Address: « - - - - - oL _ L., Address: - - - . oo - oL,

----------------------

---------------------

--------------------

In the event of the ownership of the Simulator changing, please
complete the details above, and send a copy of the completed page
to;

Camber Entertaiamept Systems
Uit Two, Chartwood Court,
Congty Ok Way,
Crawley, Sussex RH11 7XA
* England

Tel: +44 (0) 1293 427920
Fax; 444 (0) 1293 427925

email: sales@camber.sn.gk
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Certificate of Ownership

Camber Enlcrtaimment Systems,
Unit Two, Charlwood Court,
County Qak Way,
Crawley, Sussex RHI11 7XA
Eagland

Tel: +44 (0) 1293 427920
Fax: +44 (0) 1293 427925

email: sales@camber.ca,uk
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Compressar warranty

Compressor warranty

THE COMPRESSOR FITTED TO THE MORPHIS™ MOVIERIDE THEATER IS COVERED
BY A 12-MONTH WARRANTY FROM THIt MANUFACTURER, HYDROVANE.

TO REGISTER FOR THIS WARRANTY PLEASE COMPLETE THE DETAILS ON THIS

PAGE AND SEND THE PAGE TO CAMBER ENTERTAINMENT AT THI ADDRESS BELOW.

Hydrovang Compressor

Date of Morphis™ sgimulator acceplance: ™ = = = = = = = = = @ @ o= -2 a .o

Commissioning Engineer’s sighature; e~ s v s e m e mm e e vt ann e .-

Owncr’s signatare; = - - =« = - - - - =@ 2 a2 =- - .-

---------------------
- e m e e e e w e mom oW oW = & A mom e e

Please complete the details above, and send a copy of the completed
page to:
Camber Entcriainment Systems,
Uit Two, Charlwood Coust,
County Oak Way,
Crawley, Sussex RH11 7XA
England
Tel: +44 (0) 1293 427920
Fax: +44 (0) 1293 427925

email: sales@camber.co.uk
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Compressor warranly

Camber Entertainment Systems,

Unit Twe, Charlwood Court,
County Ozk Way,
Crawley, Sussex RH117XA
England
Tel: +44 (0) 1293 427920
Fax: +44 (0) 1293 427925

smail: salcs@camber.co.uk
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SAFETY
Chapter1 SAFETY
Any person required to work an this equipment must
read this chapter. Never allow anyone to operate this
equipment unless they are aware of the equipment’s
potential hazards and how the equipment works.
Camber Entertainment recommends that operators
and maintenance personnel undertake the refevant
approved training course before using and operating
this equipment,
Table of Contents
1.1 Introduction to Safety - - -~ - - -~ - - - - 1-2
111 Safety Message Definitions -~ = - ~ - - - ~ - - . 1-2
112 Safety Tabels- - - « - v ¢ ¢ @ o o c mmmawa 1-3
113 Disclafmer = « - - -~ = - - - - ... ... 1.4
114 Safety Devices, Guards, Covers, etc.- - - ~ ~ - - 1-5
115 Emargency Stop Buttons - - - - - - -« - = - - - 1-6
12 Electrical Hazards - - - - - - - - - - - . 1-8
1.3 Mechanical Hazards~- - - « = = - - - - - 1-10
14 Thermal Hazards - - - - - R P 1
15 Safety Precautions During Use - - - - - 1-12
151 Precautions During Installation - ~ « - - - - - - 1-12
152 Precautions Before Starting Operation- - - - - - 1-12
15.3 Precautions Before Tuming off the Equipment - 1-12
154 Precautions During Operation- - - - - - - + . - 1-13
155 Precautions During Maintenance - = « « « - - - 1-.13
16 Chemical Hazards- - « - - - = = = - - - 1-14
16.1 Handling and Disposal of Contaminated Articles 1-14
162 Materials Safety Data Sheet - Grease- - - - ~ - - 1-15

1.63 Material Safety Data Sheet- HydraulicOil - - - 1-17
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introduction to Safety "SAFETY

1.1 Introduction to Safety

The Morphis Movie Ride Theater sysiem is designed for safe
and enjoyable operation. To ensure complete safety of
operatots, maintenance personnel, and passengers, this
chapter informs the user of all the potential risks existing on
the equipment and the design features and recommended
methods of operation that should be used to minimise any
risk.

The following possible hazards are described in this chapter:
» Mechanical Hazards: Mechanical parts are used
in this equipment for supporting and moving
the capsule. These parts could cause injuries to
your hands, arms or body. !
« High pressures: Pressurised fluids are used to
fransmit power to the motion base to move the
capsule.
o  Elecirical Hazards: Hazardous voltages and
current are used in this equipment. They could
cause burns or death by electrocution.
¢ Chemical Hazards: Hydraulic oil is used within
this equipment.
» Thermal Hazards: Portions of this equipment
are very hot and can cause burns.

In the following subsections, we describe the hazards you
may be exposed to and how the operator and maintenance
personnel can prevent injury and protect themselves.

1.1.1 Safety Message Definitions

Safety messages appear in this manual and on the safety
labels that are attached to the equipment.

These messages use "signal words" that identify the level of
hazard and have the following definitions:

~~ WARNING

This indicates the existence of a potential hazard which, if not
avoided, may result in the injury or death of an

operator, maintenance personnel, or any other /
person exposed to it T




08/09/98 10:53 FAX 258 922 3599 CAMBER CORP

@ois

SAFETY Intraduction ta Safety

This indicates the existence of a potenhal hazard which, if not -
avoided, may result in a minor or moderate injury of an
operator, maintenance personmel, or any other person
exposed to it, or it may result in damage to the equipment or

other property.

1.1.2 Safety Labels

The table below lists the safety labels on this equipment
Periodically confirm that these labels are attached to the
equipment and legible. If they are removed or illegible,
contact the manufacturer for replacement labels.

‘.Nsrmng to passcngcrs (m Fo:cWard)
On Power Distribution box

High Voltage
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Introduction to Safely . ‘SAFETY

1.1.3 Disclaimer
A disclaimer must be attached to the simulator as described
in section 1.1.2 or in an alternative position in the installation
but, in all circumstances, in a position which is in the clear,
obvious and unobstructed view of all passengers before they
enter the capsule. Operators should be instructed to draw
passengers’ attention to the notice.
The warning as a minimum should include the following text

Warning

The Morphis Movie Ride Theater is a dynamic simulator ride
that may include violent motiorn. You should not enter the
capsule and experince the ride if you suffer from any disorder
or condition that may be affected by a motion ride such as
this. Such conditions are typically, but not limited to:

- Epilepsy

« Weakness or suffering of back pains

« Weakness or suffering of neck pains

« Pregnancy ‘

e Tendency to suffer from motion sickness
o Tendency to suffer from claustrophobia
e Weak heart or fitted with a pacemaker

¢+ Asthma

« Any other chronic illness

It is recommended that all passengers should conform to a
minimum height of 1.07m (42”) and a maximum weight of
110 kg (240 1b).

After leaving the motion ride, some passengers may
experience a mijld form of disorientation. It is recommended
that passengers should not drive a car or operate machinery
within one hour of experiencing the movie ride.
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SAFETY Introduction to Safety

1.1.4 Safety Devices, Guards, Covers, etc.

The following safety devices, guards, covers, efc. are
provided on this equipment. These are designed to protect
users from hazards that may arise during operation and
maintenance of the equipment.

You must be sure that these devices, guards, covers, etc. are
working and in place during operation and maintenance.

« Hydraulic oil temperature sensors stop the
power supply to the system when the hydraulic
oil has overheated. In this event the motion
base fail-safe system will operate,

» The System Interface Controller monitors the
system for errors, and will stop operation if any
fault is detected.

« Covers on the doors of electrical equipment
cannot be opened without switching off the
power isolator. This minimises the risk of
electric shock-

» Covers over terminal blocks in the electrical
enclosure prevent workers from being
electrically shocked.

«  Protective barriers are erected around the
installation to prevent unauthorised access to
the motion envelope of the capsule. This
prevents injury from the motion base
mechanism or capsule during operation.
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1.1.5 Emergency Stop Butions

This equipment is provided with emergency stop buttons
(commonly referred to as the EStop).

When there is an emergency situation or any threat to the
safety of the passengers such as fire, earthquake, or lightning
or if you must immedjately evacuate the premises, press any
of these buttons to immediately stop the system from
operating.

FIGURE 1.1 Emergency Stop Buttens

« Operation panel (on the top of the control
console)

« Inside the capsule, above each row of seats

. . WARNING

When the EStop has been pressed the capsule may continue to move
for a short period while it comes ta rest. Be sure the equipment has
stopped before approaching the capsule,

o2y
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SAFETY Introduction to Safety

The locations of the EStops on your equipment may be other
than in this figure if the system has been adapted for your site.

Press the EStop button once to disable the system.
Press it again and turn to release the button. The system will

remain disabled until it is reset by the computer and
controller.
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1.2 Electrical Hazards

A 'WARNING

High voltage and current are applied on some components of

this equipment and may cause an electric shock, burns or

electrocution.

The following areas pose the greatest risk of electric shock:

Power distribution unif

Control rack

Hydraulic power pack

Projector

Compressor

Air Chiller/ Air Conditioning Unit

A WARNING

To avoid the risk of electric shock and electrocution , do the
following:

Ensure that there is a qualified electrician
present at all times when working on the
electrical systems.

Identify the location of the equipment power
supply circuit breakers and the facility's power
terminal block before starting your work.

Shut off the equipment power supply, unless it
is required for your work, by turning OFF the
isolator and the circuit breakers.

When performing maintenance inside the
cabinet, always switch OFF the isolator.

Before performing maintenance on electrical
components, perform lockout/tagout
procedure required by your employer:
for example, turn off and lock out

all power to electrical and

dio23
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SAFETY Electrical Hazards

electronic equipment, and then puta tag on the
disconnect that identifies the person
responsible for the lockout, as well as his work
location.

= Use only insulated (non-conductive) tools
when working on electrical and electronic
equipment.

« Remove all jewellery (watches, rings, bracelets,
etc.) when working on electrical and electronic
equipment.
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Mechanical Hazards SAFETY

1.3 Mechanical Hazards

Moving parts on this equipment pose a potential hazard. The
motion base area poses the greatest area of concern:

« Erect a protective fence limiting entry to
prevent collision with a panel that is open
during maintenance.

* Be sure to know how moving parts operate
before you start working.

« Do not enter the area within the enclosure
while the simulator is in operation.

» NEVER enter the motion base area unless the
power is switched OFF, and the capsule is
suitably supported.
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SAFETY Themmal Hazards

1.4 Thermal Hazards

Some areas of the equipment become very hot during
operation. The following areas pose the greatest hazard for
burns:

» Hydraulic power unit
= Air compressor

Beware of these hot areas when you are approaching the
equipment.
Wait until hot areas cool before servicing,
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1.5 Safety Precautions During Use

When working on this equipment, all normal safe working
practices should be adopted. You should know the location of
all emergency stop buttons and safety devices and know the
meaning and location of all safety labels before you start
working on this equipment. Wear proper work clothes (no
loose clothing). Remove rings, watches, jewellery, neckties,
and all loose items in your shirt pockets. Always report
potential problems to your foreman, Make sure all safety
labels are in place.

1.5.1 Precautions During Installation
» Only use approved parts to avoid malfunction

of the equipment.

+ Only connect the rated power supply to the
system.

» Only use the appropriate air chiller connection
duct

1.5.2 Precautions Before Starting Operation

Start operating the equipment only after the following steps
are confirmed. If there is any unconfirmed item, do not bry to
operate the equipment.
» Check the torque of the holding down bolts.
See “Recommended Threaded Fastener
Tightness Torques”, section 52 3
+ Check every pneumatic line, hydraulic line and
cooling water piping for leaks.
= Confirm that all utilities supplies meet the
requirement stated in the specification.

1.5.3 Precautions Before Tuming off the Equipment

Before turning off the equipment, make sure that the
following conditions are satisfied, so that there is no danger to
passengers.
» The equipment is not performing automatic
operation or is not in the middle of operation.

¢ The capsule has landed correctly.

e All passengers have Jeft the
capsule.
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SAFETY Safety Precautions During Use

1.5.4 Precautions During Operation

* Ensure that no unauthorised persons approach
the operating envelope of the capsule or motion
base.

» All passengers must be seated, and children
must be on their own seat.

* Do not allow passengers to stand during the
ride.

» Do not allow passengers to exit before the
machine has stopped, landed, and the doors are
fully open.

e If the emergency stop has been pressed, ensure
that all passengers are clear of the system
before attempting to rectify the fault and restart
the machine.

1.5.5 Precautions During Maintenance
Wear appropriate protective gear if necessary.

If working on the motion base system, ensure that the
mechanism is properly supported at all times before entering
the area under the capsule.

If working on the hydraulic system:

*  Before closing open piping, replace the gasket
and O-ring used on the joint with new.and
clean ones, and confirm the joint is securely
tightened.

» After completing the job, purge the system and
then execute a leakage check. Pay particular
attention to safety when purging the system,
when pressurised fluid may escape in an
uncontrolled manner.

»  Place all removed components and parts in a
sealed vinyl bag for proper disposal.

For all work onthe electrical system, follow the guidelines in
“Hlectrical Hazards”, section 1.1.5
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1.6 Chemical Hazards

1.6.1 Handling and Disposal of Contaminated Articles

Equipment operation and preventive maintenance may
require users to handle and dispose of components
contaminated with potentially harmful substances.

Follow all applicable national, state and local laws concerning
the safe disposal of contaminated articles and contaminants.
Also, follow equipment safety standards established at your
facility.

The substances that are being disposed must be classified,
grouped, and stored according to their category. The
categories of the disposal articles must be displayed on easily
recognizable locations on the containers or tanks.

Set up a tray when you collect waste liquid to prevent it from
spilling on the floor or seeping into the ground.

Wear a protective, disposable garment when handling
hydraulic oils. The garment must cover and protect any
exposed skin, while allowing free body movement so that you
can perform your work.

Wear a protective apron when working with chemicals. After
using the apron, wash it thoroughly in water, wipe it off, and
dry it completely using a dry disposable cloth.

Wear protective, disposable gloves that are impregnable and
oil-resistant Keep in mind that thinner gloves are more
susceptible to holes, thereby exposing the user to chemical
hazards. Check the gloves carefully for holes before use, and
continue checking them while you wear them.

Use a hood or protective glasses to protect your face and eyes.
If stronger protection is necessary, wear a pair of goggles ora
face protective mask.
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Chemical Hazards

1.6.2 Materials Safety Data Sheet - Grease

PRODUCT AND COMPANY IDENTIFICATION
Trade Name ROCOL MTS 1000
Mmufastarer/Supplicc ROCOL Limited

Address ROCOL House,
Swillingion, Lecds,
LS26 8BS ENGLAND.

Phone Number+44 (0) 113 2322700
Fux Number44 (0) 113 2322760
Emecigoncy Phone Numbertd4 (0) 113 2322600

2. COMPOSITION/INFORMATION ON THE COMPONENTS
Hszardous Cumpenents in Product for EC

3. HAZARD IDENTIFICATION
Main Hazuds
Heulth Effeots - Eyes
Health Effects -Skin

4. FIRST ATD MEASURES
First Aid - Eyss

First Aid -Skin

No copstituents need to be specificd.

Not classified us hazardeous.
May cause slight transient irzitation,
Repeated and/or pralonged contact may lead to dermatitia

Wazh out cyc with plenty of water.
Obtzin medcyl atteation if sorencss or redovss peraists,
Wash skin with soap and waicr.

* If grease hes been injected undsr the skio,

Kirst Aid -Ingcution

£ FIRE FIGHTING MEASURES
Special Hazards of Produet
Froteetive Equipment
{or Fire-Fighting

& ACTIDENTAL RELERASE MEASURES
Personal Precautivny
Spillages

7 BANDLING AND STORAGE
Hagdling

Sturage

.sesk medical advice itmmediatcly.
Do pot induce: vaniting. Obtain medical atteaition

Use foam dry chemical or carban digxide.
Do net use watcr jet.
This product may give tise to hazardous fumes in a fire

‘Wer self coutmined bressfhing apparatus.

Material cam eveate slippery conditiops underfoot.
Tramsfer into suitable contziners for recovery ot dispesal

‘When applying by jrensc grm_ care must be: tnken
nat to inject this product ander the skin

Stornge temperature should be coptrolled to
tetween 1 and 40 °C

8. EXPOSURE CONTROLSPERSONAL PROTECTION
Enginearing Control Measures No specific meagnycs necessary

Hama Protootion
Eye Protection

Usc a goad quality barrier ercam,
No specific measures ncccssary.

Bady Protection Narmal work wear,
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9. PAYSICAL AND CHEMICAL PROPERTIES

Physical State Paste.
Calour Blue - Black.
Qdour Odoudess.

Flash Point (PMCC) (*C)  Excecds 200°C.
Solubility in Water (kg/m3) Insoluble.

Density (kg/m3) 1.0 (mmeammed as kg/litre)
Aute-flammability (°C) Above 200°C,

10. STARILITY AND REACTIVITY

Subility Stablc under normal conditions,

Conditions to Avaid No specific meamuaes necessary.

Matcrals to Avaid Strong oxdising agents.

Hmzardous Decomposition  Combustiom will gencrute; smoke, possibly thick
Products amd choking, resulting in zero vigibility.

Combustion may also generate: axides of sulphnr,

11. TOXICOLOGICAL INFORMATION

Acute Toxicity Low ordcr of acute toxicity

12. ECOLOGICAL INFORMATION

Mobility The product is insoluble in water. The product je
pootly abscrbed onto soils or sediments.
Perzistence/Degradability  The product is cxpected 1o bo resistapt to biodegradation,

Bio-accumulation Limited information indicates a potential to bu-socumulate,
13 DISPOSAL
Frodust Dispoeal Incinertion or landfill. Disposc of in sccordance with all
spplioable: local and noational regulations.
Container Dispossl No specific mcasuyes peoessary,
14. TRANSPORT INFORMATION
UN Class Not classified,
ADR/RID Class Nox clazsificd
IMDCG -Clags Not classified
IATA Class Nat olassified
15. REGULATORY INFORMATION
Labelling Information
R phrases Nons,
8 phrases None.
16. OTHER INFORMATION
Produst Use For industrial use oply, Lubricant.
MSDS first insucd 16 Deceplzr 1996
MSDS dats revised 21 February 1997

17. NATIONAL LEGISLATION

EC Legislation EC Dircctive 911 SS/EEC defiming the laying down and detailed arrange-
ments for the system of specific information relating to dangerous preparations,

EC Dircetive 83/379/BEC relating to the classification, packaging and 1ahelling of danger-
ous preparationa.

To the best of our knowledge, the infarmation contained herein is acourate, Although cor-
tain hazards may be described we cannol predict that thesc arc the only hazards, or combi-
nation of buzards, that may exist in & workplace, This MSDS, theveforc, farms

a eomponent only of a sk agsossment carried aut by, or on behalf of, .
the uscr. \:/ .

-

do31
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Chcmical Hazards

1.6.3 Material Safety Data Sheet - Hydraulic Qif

REACTIVITY AND THERMAL DECOMPOSITION DATA

Stability

Stable matcrial.

Hﬁgdoua Pu cnsauan Will pot ocer.

Koo e i e i

Ranotion vith Waler

e b e

Conditions to Avaid

Noe:

{usg mné iy ﬂggﬂtg

Extreme temperaturcs,

Decomposition Tempermtue > 100 deprec= C.

Dangercus Decomposition  Sigrificant concentrations of hezardous decompoasition

Products

roducts we uot expeoted.

SPFILLAGY AND DISPOSAL INFOERMATION

Steps to be Takenif oilis  Soak liquid in absorben! material at1d collect solids in a

Keleased or Spilled

comainer. Wash down floor erca as spillages can be
slippegy.

Waste Disposal Methods  Incinerate ot land duzap at appropriate site in accordance

with Jocal regulations. Some used lubwicating oils may be
reclaimed by specialist cantractors.

Dispogal Restrictions There may be local suthority restrictions oa mineral oil.

Enviroomental Advice Avoid contamination of drains, sewers snd waleyr courscs,

Biodogradability

Adquatic Toxicity

No data,

No daia,

Chemical Oxygen Demamd  No data,
TOXICOLOGICAL/OCCUPATIONAL REALTH DATA

Oral LD50 (mg/kg bodywright) >5000 (rats, expeeicd LDSO)

1Dernal LDS0 (mg/ke bodywelght 3000 (rubibits, exposted LD50)

Inbalation LC50 (mg/litrc) No data

Qccupational exposure limits $ mg/in3 (cil mists)




Notes for Doctorg

Milk or water ta drink may be beneficial, DO NOT
INDUCE VOMITING. Meint bazard is sspiration into the
lungs during or following ingestion, children being mere
suscepltible than gdults, If this accurs (e.¢. during vomiting)
=nd 1 hospild itumediately,

Trear sympromatically. Azpiration may cause severs
pacumonitis requiring antibiotic and corticostemid therapy.
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Chemical Hazards

-SAFETY

EFFECTS OF OVER EXPOSURE

Eyc Contact

Skin Contact

Inhslation

Ingestion

Csrainogenicity

Other chronic Toxic Effects

RECOMMENDED FIRST AID

Eye contact

Skia Contact

Inhalation

Tngestion

Notes for Dootors

May cause temponary iritation, smarting and discomfert
Permancnl Gssuo damage is not cxpeoted.

These products are gencrully nonsimmitant on invidental
eonmet with the skin, However, excessgive of prolonged skin
contact with mineral ofl praducts cag pive rize to oil
hlockages of hair follicles and skin pores, inflammation sud
slight imiacdion.

Harmful cancentrations of vapour do nol pormally arise
except where high temaperaturcs or atouising systems arc
involved. Under such circumstances, nhalation in ligh
conugh concantrations may cause irtitation of lungs and

possible respiratory dumage,

In the unlikely event of swallowing hydraalic wl, nausca,
discomfort and iitation may result. Aspriration inte the
Tungs (dire=t ar during subscquent vomiting) cua csse local
irritation of lumg tiysue which may give rise to a chemically
induced ponstumonia - childten axe more susceptible thap
adults,

No earcinagenic effects ape normally associabed with these
types of producty - they are manufsotured from highly
refincd base stocks to minimisc agy rsk, and in accordanes
with cmrent petrolenm industry, UKFIA, CUNCAWE and
TARC guidance ars pot clasgified as cuquinogenic materials.

There are aw reports of long-torm adverse toxic sffeots in
mnan stitibutabls to the uge of this type of product.

Flush with plenty of ¢Jean water for at least 15 minwtes, If
jrritalion persists, obtain medioal attention.

Wash with soap, or approved skin clcanser, and water,
Remove beavily contaminated clotiing. Where skin rashes
ar other abuomalities ocoar as o result of cxcossive contaot,
medicnl advics should be obtained,

In ths cvent of discomFarting effccts produced by over
-expasue, remave to frosh air. If effeciz porsist, obtain
medicul urtention. (Notz: whilst the recommended exposure
Tomit for ail mizts is § me/m3, it is gencyally advizahle (¢
contral expasures belaw 2 - 3 mg/m3 in order to mininmse
misance apd discomfort comploints.)

Milk or wate o drink may be beueficial, DONOT
INDUCE VOMITING. Main hazard is aspiratiop into the
Tungs during or followiny ingestion, children being mere

ible than adalts, If this occurs (e.g. during vormiting)
gend to hospitel immedintely.

Treat symptomatically. Aspiration may cause geverc
poctrmenitis requiring antibiotic :nd sarticasteroid thetapy.
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SAFETY Chemical Hazard's

SPECIAL PROTECTION INFORMATION

Respiratory Prototion Not norally required.

Eye/Faos Protection Chemieal cye goggles arc suitable.

Hand Protection PVC/Synthetic rabber gloves are usually suitablc,

Body Protestion. Normal elean industiial overalls are snitable.

Other Protection May necd local extraction il mists arc generated

Infonnation

Veadlation Type Gongral ventiletion.

Additional Handling Avoid umecessary skin contact, The use of suitable skin

information barrier cream can be beneficial. Observe good standurds of
personal hygiene,

Keep exposure to oil mists aud fumes to a mimanum,

PACKAGING, LABELLING AND TRANSFORTATION CLASSIFICATIONS

UK/BEC Supply Classification Not classified.
Risk Phragcs DoDE
Safcty Phrases nme
UN Classiication/Shipping Nemne Not Classified

UK ‘PG” Packaged Goods Regulations These products are not slassificd as bemg
hazardous for wansportation.

ADDITIONAY, INFORMATION

Note: During some service ¢onditions (for exatple, those involving high fuid terapere-
muwheﬂmnﬂmﬁngmlﬁmﬂﬂpmbmysmﬁmm
contzmzinated or degraded during uso and this may adversely effiot the health charactetis-
tics,

Note: Infarmation on this data shect 1clates anly to the product desigpated, and may not be
valid when the product is used in combination with otber materials or in any procese Itis
the responsibility of the user to dscide whethar the information is suitable and ¢omplets
for the user’s particular vse. All physical data end characteristios are given to ensblc the
user 1o design suitable cantrol and ofhex health and safoty measuxes. They are presented as
a guidancc for this purpose only, snd may NOT poccssarily reprezent typical or specifica-
tion values.
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General Description

Chapter2 General Description

1 8oan.S

L_ ANSED NOR LEVE
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COEAED AR UNT it COMPRESSORS UNTER)

The Morphis™ MovieRide Theater is a dynamic motion
systern, using a computer to control motion, sound, and
visian systems that create an artificial environment within the
ride capsule.

The system is programmed fo make a combination of
movements of the capsule with synchronised images and
sound effects, so that the passengers experience a motion

- sequence that is beyond their normal environment This can
be of the form of aircraft acrobatics, automobile racing, space
flight, or fantasy adventurerides, depending upon which ride
sequences are purchased with the system.

An hydraulic system provides the motive power for the
movement of the capsule, which is mounted on a series of
bearings to provide three degrees of freedom. This allow the
capsule to experience accelerations in almost all directions,
which simulate the full series of movements of the ride. The
hydraulic power unit is sited beneath the access stairs,
together with the pneumatic compressor:

oy Bl PVt tm e A A 2.1
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General Description

Compressed air is used to power the door opening and
closing mechanism.

The capsule is available in two alternative seating
configurations, each in four rows. The simplest option has
four bench seats, and can carry up to 20 passengers.
Alternatively, the capsule can be fitted with 14 individual
seats. If the individual seat option is chosen, then the seats can
be fitted with seat belts as an option. For their safety during
the ride, the passengers have access to an emergency stop
button situated on the inside of the roof of the capsule above
each row. The passenger environment is maintained by
chilled air fed into ducts in the front of the capsule, supplied
by a chiller unit situated within the stairs enclosure. An air
conditioning unit is available as an option.

The system is controlled by a computer mounted within an
electronics rack. The rack also contains a digital video system,
an audio amplifier, and the system controller electronics,
including a dot matrix display for operator messages. The

digital video system is either a CRV video disk player or a
dedicated MPEG player. Situated on the top of the rack are the

operator controls.

Power to the system is supplied to one electrical distribution
box which contains protection devices, motor contactors and
the necessary electrical outputs for the sub-systems.

[ A N . TP S S
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Chapter 3 Operations
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3.1 Daily Start-up procedure

1.

2.

Carry out the daily visual checks as detailed in
Maintenance chapter 5.

Complete the power-up sequence as detailed in section
3.2, page 3- 3. If there are any failures during this
sequence, then the fault should be remedied before
putting the simulator into service.

Load the required ride sequence as detailed in section 3.4,
page 3-8

Start and nun the simulator through five ride sequences to
warm the system to its normal o perating temperature,
section 3.5, page 3-11.

The system is now ready for normal use.

dioo7
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Operations Power-up sequence

3.2 Power-up sequence

Location may vary dcpundmslupwnm:

individunl insallution .
2 Under port reer of sapsule
3 Under starboard treadpilate
4 Uador starboard trendplate
s

1. Switch ON the main power isolator (1)-

2. Enter the rear of the motion base enclosure. Locate the
keyswitch (2) situated under the port rear comer of the
capsule. Open the switrh cover and, using the key, turn
the switch clockwise to position “1”7. Remove the key and
replace the switch cover.

3.

Press the air compressor START button (3). Allow the

delivery pressure to reach 100 psi (6.8 bar), then drain the
condensate.

Nate: If the com, fitted is a continucus-run unit, then
there ia a porsibllity that if it Is stoppod and started withir
a shart timeo period that the maetor will stall. Always
allaw at least four minutes botwesn stopping and
starting the unit te allow rosldual internal

pressures to drain.

=-insiw Aa
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10. Wit five minutes to allow the compressor receiver
pressure to reach 150 psi (10 bar).

11. Press “Reset” and all indicators on the System Interface
Controller except “Qil pressure™ should be green. The
“Oil pressure” indicator goes green at the start of the ride,
remains iluminated during the ride, and will extinguish
at the end of the ride.
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Operations LCD display-and controls

3.3 LCD display and controls

The LCD panel on the System Interface Controller has three
touch buttons below it.

FIGURE 3.1 System Interface Controller

Each touch of the left button cycles through screens in the
following sequence:
1. Start menu

Unzt Botroe

2. Show menu

3. Door Usage menu

4. Start menu

For each menu screen selections can be made by using the

centre and right-hand buttons. The Show menu is described

in section 3.4, page 3- 8, the Door Usage menu is described
below:

The default actions of the doors are Port - Exit,
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LCD display and controls Operations

Starboard - Entry. If the configuration of the simulator
requires these functions to be changed, this is achieved by
using, the Door Usage menu.

The following figures illustrate the general method of
changing the options. Please note that not all available options

are illustrated.

1. Press the Menu
(left-hand) button
to display the Door

Usage menu-

2. Press the “Select”
button to enter the
function menu,

3. Press the “Select”
button again to
toggle between
Port and Starboard
doors

4. Press the “Change”
button to toggle
between all the
available functions
of the doars:

- - [ [ PRy iy Jny . RS SN N L]
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5. Press “Set” to
confirm the
change, or “Exit”
to lose all changes.
The display
returns to the Start
menu.
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3.4 Changing the Experience

In order to change the experience the video software must
match the software loaded on the ride computer. This
procedure describes firstly the software selection, then the
loading of the required videodisc as necessary (CRY systems
only).

3.4.1 Software selection

1. Select the show
menu

2. Press the “Next”
button to toggle
through the
choices of
experience

3, Select “Set” to load
the current choice
of experience

4, Select“Yes” to
load the displayed
experience or
“Exit” to lose all
changes and return |
to the starting
menu as shown

5. If the “Yes” button
is selected, then the
following sequence
will be displayed
on the screen

Show HINE
L paded
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Operations Changing the Experience

3.4.2 Video software (MPEG systems only)

FIGURE 3.2 MPEG player

The systems fitted with MPEG players have no requirement
for changing software as the rides are pre-loaded into the
player. The chassis has an intenal autoload routine which
starts when the control rack is powered up.

There is provision for loading new ride software supplied on
CD, again with an automatic loading sequence. This software
is loaded into the CD drive behind the hinged panel in the
MPEG chassis.

FIGURE 3.3 Software loading facility
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Changing the Experfence Operations

3.4.2 Insert a videodisc (CRV systems only)

Caution: Do not turn on the power when insarting a video-
disc.

1. Turn ON the POWER switch.

2. The player automatically begins cleaning the lens and
blinks the STANDBY indicalor. When the cleaning ends,
the indicator goes off. Wait until the indicator goes off.

3. Insert the videodisc with the side to be played facing up.
Do not force it in. The videodisc is automatically loaded
and starts revolving. The STANDBY indicator lights up
during loading of the videodisc.

4. When the disc is ready for playback, the STANDBY
indicator goes off and the STILL/STEP indicator
illuminates, indicating that the player is standing by at
frame number 0.

3.4.4 Removing the Videodisc (CRV systems only)

Caution: Do not turn off the pawer-
when romoving a videodise,

1. Press the EJECT button.

2 The STANDBY indicator lights up while this player is
ejecting the videodisc. The videodisc stops revolving and
is ejected.
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Normal Run Sequence

3.5 Normal Run Sequence

1

2

3.

On the top panel of the control rack, the “System Statug”
LED displays green, and the “Show Running” LED
displays red. Press the “ oad” button. The selected exit
door will close, and the “Show Running” LED will flash
red /amber. The LCD panel will display the following
sequence:

The “Show Running” LED will display steady amber if all
operations have been completed successfully.

Allow the passengers to enter the capsule.

When all passengers have entered the capsule and are
seated correctly, press the “Start” button. The entry door
will close, the “Show Running” LED will flash amber/
green, tuming steady green when the entry door has
closed.

B e 2 PUmy ot A A 2._44
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Normal Run Sequence Operations

The LCD panel will display as follows:

The ride will then commence and run through its normal
motion sequence,

When the ride is complets, the LCD panel displays the
following sequence:

The capsule settles and the selected exit door will open,
Unload the passengers. The simulator is ready for another
ride sequence, If the same experience is being used, restart the
sequence from step one of this section. If another experience
1s required, use the procedure detailed in section 3.4.1, page 3-
8.

- v e w g - - -
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Operations Safety Features

3.6 Safety Features

The simulator is fitted with two means of interrupting the ride
in the event of an emergency. The control rack has a “Stop”
button, and an “Emergency Stop” button. The function of the
“Emergency Stop” button is repeated by buttons within the
capsule above each seating row.

3.6.1 Stop Button
If the “Stop” button is pressed during a ride, then the
following actions take place:
« The motion sequence is interrupted, and the capsule
lands under control on its load platform.
« The video sequence stops.
« The exit door opens.

» The LCD panel
shows the
following
message:

In order to re-<commence normal operation, the standard
*Load” and “Start” commands are used.

3.6.2 Emergency Stop

I one of the “Emergency Stop” buttons is pressed during a
ride, then the following actions take place:

« The motion sequence is interrupted, and the capsule
lands immediately under control on its load platform.

- Both doors open. In the event of power failure the doors
are opened by the residual air pressure within the
capsule air reservoir.

« The System Interface Controller panel shows “Fault”
status.

On no account should the simulator be used by the
public until the fault has been rectified.

W e B P PV me S 8 AD 2. 49
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To recover from this situation:

1. Correct the fault that caused the emergency situation.

2. Reset the Emergency Stop button that has been pressed.
‘The button must be reset by turning it clockwise and
allowing the spring to reset.

3. Press “Reset Fault”
on the System
Interface
Controller panel.
The LCD panel
shows the
following message:

4. Press the “Load” button on the control rack. The exit door
will close. The system will then be ready to start the
loaded experience.

If the fault is clear, load the passengers.

5. Press the “Start” button to resume a normal ride
sequence.

- - - B i T PR Tmlm &AM
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Operations Shutdown sequence

3.7 Shutdown sequence

1. Ensure thatthe ride
sequence has been
completed. The
LCD panel will
display:

2. Press “Pump Stop” on the System Interface Controller
panel.

3. Switch OFF the main power switch on the control rack.

4, Press the STOP button on the compressor control.

5. Drain the condensate from the trap.

6. Switch OFF the air-conditioning unit or the chiller,
whichever is appropriate to the system configuration,

7. Use the keyswitch at the port rear of the capsule to release
the residual air from the reservoir. Turn the key to
position “1” to allow the doors to close. Turn the key to
position “(” and remove the key.

8. Switch OFF the main power input at the isolafor.
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Chapter 4 System Description
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System Overview System Description

4.1 System Overview
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FIGURE 4.1 System Block Diagram

The main system blocks used by the Morphis™ MovieRide theatre system
are as follows:
» Computer
 System Interface Controller
» Digital Video Source and Projector
Audio Amplifier
Power Distribution Unit

Mechanical sub-systems - Pneumatic, Hydraulic, and motion
base.

The Morphis ™ MovieRide theatre system is controlled by one main
computer. This computer controls and synchronises all video and audio
signals through direct serial connections, and movement of the motion
base through the Systemn Interface Controller (SIC). The input/output
signals between the computer and SIC are conditioned by the SIC before
communicating with the valves and transducers on the motion base.
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4.2 Control Rack

The majority of the electronic sub-systems are mounted within a standard
19" electronic enclosure. The main control elements are mounted on the
control rack as denoted in the diagram below:

T -aé;-cw:-'-.rfz...--vm& Ko
Power Switch panc
Digital Video Souree CRV or MPEG wmit

System Infetface Incorparating operator tonch sexcen
Contyuller

4 Computer
5 Andio amplifier
T Blznk Panel

Also mounted on the top of the control rack is the basic aperator control
panel with Start, Load, standard Stop, and Emergency Stop buttons.

Each main control element is described in detail later in this chapter.
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Power Distributon System Description

4.3 Power Distribution

This system uses alectrical supplies that can cause
sarious Injury or death. Always isolata the power input
before opening any enclosure.

4314 Power Distribution -50 Hz

MCCE/RCD UNIT
125A 4 POLE

I I

IBOLATOR
125A 150

vawc AR ot OFF LOAD RACK
v COMPRESSOR COOLER VALVE SUPPLY

FIGURE 4.2 Power distribution block diagram - 50 Hz

The unit distributes and controls power to the following items:-
« Hydraulic Pump 415v three phase 30kw
« Air Compressor 415v three phase 2.2kw
« Oil Cooler 415v three phase 0.37kw
« Rack Supply 10A single phase




__ 08/09/98

11:05 FAX 258 922 3599

CAMBER CORP

ldozs

o Power Distribution
System Description
MCB? zsv A(_ZOCNA
. 28 K I l
NGBS —
4 K
g —-—'._/
McES
10a K O SUPPLY @,_
ocz/a
M4 [+ 23
1A K — {7} VAVE Oy
ca
MDS 3F.
1A K (6) OIL
_): """—' EYE
MEB2
8A K AR
g 2) COWPRESIOR
11w
sC3
ar
—
=
pcz
ar
e
et L
—
a0 W
PP
%g? MGl 1 ESOA
< s¢
— ot e
i--—— Aa
. ~
F1-3
PR
PHASE FAIL
RELAY
MCCE / RCD U
REF 3W 1550-2
OLATOR
DOCR REM
INTERLOCHED VMCCE ™e
o RO -0
- 1254
N
A =Ny | (5
HFI00 |———t A5V et N
L1y sokz | ISl ]
VSUaW H




06/09/98 11:08 FAX 258 922 31599

CAMBER CORP 028

o System Description
Power Distribution
FLTER
avOKE BETECTOR
o LEVEL
CiL OVERHEAT :%{,%
PMR —&)
< FAL
—@
[+ 3 R
ocons Link
—_ O, STAT
ez RS
- — RUN
Mch
sy [oce
WAl
L n
M o
SC/2 D/
an mcen
L A




08/09/98

11:08 FAX 256 922 3599

CAMBER CORP

System Description

Power Distribution
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Isalator 125A 3-pole
Neutral Carrier 63A
Ncutral Link 63A

EndeODxGOOxZSO

Docr Interlocked Handlc
Swirch Opcrating Shaft 210mm

Supply Filter
Suppressor

MCB 3-polc 634 typs K

MCB Amx contuot

MCB 3-polc 8A ype K
MCB 3-polc 1A type K
MCB 1-pale 1A typc K
MCB 1-pole 10A typo K
MCER [-pole 4A type K
MCB 1-pole 2A type K
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17 MCB Busbar
18 MCR Busbar cod cap
19 MC1 Main Contactor
20 DC2 24VAC Delta Contactor
21 SC3 24VAC Star Cantactor
22 OL1 Thermal Overload Relay - st to 32 ampa
23 T1 Stax/Melta chemgeover times - sct o 1.5 seconds
24 Su/Delta Coptactor interlock
as Starter interconhections
26 MC1/1 Aux contact N/O
27 DC2n Aux contact N/C
23 pCcar Az canigct N/O
29 DC2/3 Aux contact N/O
30 sC31 Aux contact N/C
31 c4 Contootor
32 TR1 Transformer Z30/240V - 24 AC 200 VA
33 PMR. Phage monitor relay - set to pominal values of 400V
34 F1.23 Fuse Cagier ‘
35 F123 Cartridge fusc 1.6A 125" x 1/47 Type FF
36 HRS Hours Run Meter
37 U1,2/V1,2/W12 10mm terminsl - pump
38 10mum terminal sad cap
39 El 10mm earth 1erminal
40 1-39 4mm terminal
41 dgnm toromnal ead eap
42 E2 4mm carth terminal
43 4mnm terminal jumper
44 ENC MCCB& RCD Polycarbonato Enclosure 380 x 190 mm
45 | 'MCCB ' MCCB 125A 4-pole 16kA
45 RCD RCD Add-om block

The components
250mm deep, pro

are housed in a sheet steel enclosure 600rrun X 800mm x
tected to IP55 and are compliant with CEI EN 60204-1.

The finish colour is RAL7032. The incoming supply is connected to a

mechanically door interlocked isolator rated at 25A ACl, 3 polewitha
neutral link_ The supply is then taken to the miniature circuit breakers
(MCB's) which provide short circuit and over-current protection. The
hydraulic pump is controlled by a star-delta starter MC1 /7 DC2 / SC3) to
reduce the starting current. A thermal overload (OL1) is fitted, rated at58%
to give over-current protection. An adjustable timer (T1) is fitted to
control the star to delta changeover delay. A phase and ./
voltage monitoring relay (PMR) is used to signal the rack ;
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(terminals 26 / 27) of any abnormality of the supply to the pamp motor.

_The air compressor supply (MCB2) is direct and uncontrolled, the oil
cooler supply (MCB3) is interlocked to the hydraulic pump starter and ail
thermostat by means of contactor C4. The off-load valve supply (MCB4) is
interlocked to the hydraulic pump starter. The rack supply (MCBS) is
direct and uncontrolled. The internal control voltage of 24vac is derived
from the transformer TR1, the primary winding is protected by MCB6 and
the secondary winding by MCB7. The hydraulic pump is controlled
manually by means of external stop and start push buttons. If the overload
relay (OL1) or the motor circuit breaker (MCE1) trips, the contacts OL1/1
and MCB1/1 will de-energise the starter. An “Hours Run” meter records
the total time the hydraulic pump has run.

4.3.2 Power distribution - 60 Hz

The 60Hz system is almostidentical to the 50 Hz system with the exception
of the additional windings on transformer TR1 that is included to provide
correct voltages to the off-load valve and the rack supply

ISOLATOR
1254 80

Comm ] Do) Do [—?-5’7

STARTER JTRAN Foﬁﬁﬁ]
NCHDIC2STIOLA s;rﬁ | TR1
——‘—— - EONTACTOR c4 ‘ ‘ .
PHASE/VOLT E—- __l
MONITOR PMR [—MCB4 32A —l l_ MCE5 10A l MGB7 2A

HYDRAULIC AIR olL OFF LOAD RACK 24 Vac
L P;m COMPRESSOR COaLER YALVE SURPLY CONTROL

FIGURE 4.6 Electrical system block diagram - 60 Hz
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,:r,._
—."
o=
1
3
]
MCET PURVP 30 kW
a3A MC1 A 50.0A,
K

ISOLATOR
DOCOR
—N3] SRy
L k3| ecorasov
< i 60 Hz

FIGURE 4.7 60 Hz Power Distribution - Sheet 1 of 2
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SMOKE DETECTOR
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FIGURE 4.8 60 Hz Power Distribution - Sheet 2 of 2




__06/09/98  11:07 FAX 256 922 3599

CAMBER CORP

Power Distribution

System Descriptian

by
W e ) O th BN e

o pmk puk i e gk
oWV oH W N~ O

MCB/

MCE3

MCB5
MCE6
MCB7

MC1
DC2
SC3

Isclator 125A 3-polo
Isolatnr shroud

MCRB 3-polc 63A type K
MCE Aux contact

MCB 3-polc 8A typc K
MCB 3-pole 1A type K
MCE 1-polc 324 type K
MCB 1-pole 10A type K
MCE 2-pole BA type K
MCB L-pele 2A type K
MCB Busbar

MCB Bushar eud cap
Main Contactor

Pelta Contactar

Star Contactor

dos2
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17 |ou ‘ | Thermnal Overload Reloy - sct to 345 amps
18 Tl Star/Delta chungeover timer - set to 1.5 seconds
19 Star/Delta Contastor interiock
20 Starter interconnections
21 MC1/11 Aux confact N/O
22 ncan Aux contact N/C
23 DC22 Aunx conitact N/Q
24 Deas Aux contuct N/O
25 SC3n Aux contuct N/C
26 c4 Contactor
27 TR1 Transformer 460/480Y - 240V/24V AC
28 PMR Phase monitor relay - set to nominal valuc o 400V
29 F123 Puse Camrier
30 ¥123 Cartridge fuse 1.6A 1.25" x 174" Type ¥
31 Ims Howrs Run Meter
32 Ul 2avi 2wz 10mm tenminal - pump
33 w 10mm teyzainal end cap
34 El 10mm earth terminal
35 1-39 4mm tetminal
36 4 terminal end cap
37 B2 4mm carth eomiaml
38 4t terminal jumper
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4.4 Computer

The main Control Computer is based on an IBM PC compatible Pentium
motherboard, with the processor running at a clock rate of 150MIz or
higher. This computer is normally not fitted with a keyboard or monitor,
although it is possible for an SVGA monitor to be attached in order to view
status information relating to the Morphis and the current ride. The
interface is mostly graphical. Note that on replay machines neither the
keyboard nor the mouse will give access to cantrol or editing functions.
The picture below shows the front panel of the computer:

ey sy REURY

Tluminates when disk is being acocased
Ohuoinates when eomputer power it ON
For 1.44 Mb diskette

Disk Access LED
Power LED
Flnppy disk dﬁ.v:

FIGURE 4.10 Computer - Front Panel

The main features of the computer are as follows:

» Motherboard - IBM PC compatible

» Processor - Pentium 150MHz or faster

« Floppy disk drive - 1.44Mb, 3.5" standard IBM compatible

= Hard disk drive - 500Mb or larger

» Display adapter - SVGA, resolution 800x600, 256 colours

» Audio - Stereo, Sound blaster compatible

» Serial ports
‘e Analogue interface - 12 bit (4096 stepe), 8 differential inputs, 8

single- ended outputs

+ Protection - Internal software protection and show data encryp-

Hon

@034
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Computer

ww bW N

@

9

10
11
12
13
14,
15

Audio interface

Nat used

Notuged

Scxial port 4

Serial port2
Keyboard connector

Fower through connector

Power inlel

Internal neson illwninates when power is ON
9-pin male D-type. Mousc consector (it used)
9_pin male Datype. To serially ~voatrolled vidoo souree

Display outpat, standard IBM PC sommpsatible. Config-
ured for SVGA memitor, 800600 pixel resolution wika
256 colours,

50 way male D-type sonnector, This eannector iy used 1o
cormect the motion base analogus contrvl signals to und
frotn the Safsty Interface Controller

3.5mm steteo jack socket (linswout) to connect {0 an
cxterpal smplifier.

9-pin male D-4ype

9-pin male D-type

5 pia female DIN standard I8M PC compatible

[BC conpector - 220/240VAC devies, maxirum 200W
IEC comnester. Sct for 220/240VAC 50Hz opcration

FIGURE 4.11 Computer - rear panel

R ————————SSSSS
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4.5 System Interface Controller

The Safety Interface Controller provides a number of different functions:

« Itprovides an autonomous safety function indepe

main Control Computer.

ndent from the

« It takes the incoming signals {rom the Morphis capsule, provides
signal conditioning, and then feeds these signals to the Control

Computer in an appropriate form.

« It takes signals from the Control Computer, provides signal con-

ditioning and then feeds these signals to the Morphis capsule.

« It provides the basic operator interface.

- Itdisplays operational status and fault information.

- It provides aninterface between the Remote Operator Panels and
the computer to allow remote control of the motion base.

« Tt provides the show control interface.

i’owc: s;ms mierfooce
Fault atatus interfiice
Show Running intarface
Pump running interface
Valve vontrel intarface
Capsulc light interface

LCD indicator and con-
trol intetface

Doar Contrel intcrface
9 Daor statug intexface

qun-BblNl-‘..‘

]

FIGURE 4.12 System Interface Controller - Front Panel \ /

Qo3s
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System Interface Controller

The colour of the indicators on the panels show the status of the
corresponding ilems:

 Green indicates that the status is good - the motion base will only
run when all indicators show green

. Yellow indjcates a condition that makes the system non- optimal
or a condition that is not a fault under the current circumstances.
Examples are the “Filter Blocked” warning that will show yellow
when it occurs - in this case it indicates that there is a problem
which should be solved, but does not need the ride to be stopped
immediately. Another example is the door status - if the star-
board or port doors are not fully closed, but the ride is not run-
ning, then they will be shown as a yellow condition.

« Red indicates a fault condition that needs immmediate action. One
example is the oil-pressure warning indicator. A second example
is when the doors open during a ride.

If an indicator is not lit, then there may also be a problem. An example of
this could be that if ane of the power supply indicators is not illuminated,
then its power supply may not be working properly for some reason.

An LCD is used to display status information relating to the Mdrphis
Motion Base system. Buttons are located below the display to allow shows
to be selected and certain control parameters to be changed.

451 Power Status Interface

To the left is the power status display. This is used to
indicate the status of the power supplies that are
necessary for proper operation of the Morphis motion
base and its conirol system. The 24 Volt su pply is
used to power the control relays and various other
external devices.

totion Bage Intertace -
Power Staws
_ !
+2aV ||
+12V . |
o
The +12 and - 12 Volt supplies are used to supply . :
power to the analogue interfaces, and also to the
audio devices. The +5 Volt supply is used to provide
power to the internal microcomputer and related
components.

Patr Valve

P ST S TR

Rear Vaive .
Sqrge valve |

|

|

|

i

!

!

)\

Sracbeard Valve |
. -
{J

|
I"

The power to the Port, Starboard, Rear and the

optional Surge valves are app ied sequentially after the Safety Interface

Controller is switched on. This is done to avoid potential power surges
in the control system.

I R RS

@doa7
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4.5.2 Fault Status lnterface

This panel displays the status of the system. The
#Fault Status” LED should normally be green to show
that the system is in good condition and ready to run.
Under normal circumstances, this will only show red
during start-up.

ST Fﬁuﬂ_ﬁta!ué' ™
sl
!
l

e

; & Filtet Bloclud

| Ol Level .
| % ot ouerheat’ |-
|

!

|

i

I
o1

i

e Qil Pressure -

The individual sub-headings show the status of the
individual potential primary problem sources - but
note that there are other potential fault sources which
need to be taken into consideration:

« Filter blocked - This indicates that there is a
significant pressure drop across the main
hydraulic oil filter, which should be
changed. This fault will not cause the motion base to stop the cur-
rent ride, but urgent action does need to be taken ta rectify this
condition.

« Oil Level - This indicator shows that the oil level is below an
acceptable level for the ride to run. This condition will stop the
ride from running.

« (il Overheat - When the oil overheat indicator comes on, the cur-
rent ride is abandoned, and no further rides can be run until the
temperature of the oil has reduced to an acceptable level. This
condition should be investigated before continuing to use the
system.

« Oil Pressure - The oil pressure indicator comes on when there is
inadequate pressure to run the motion base. This indicates a
major fault, and the motion base will not run until this problem is
cleared.

« - Air Pressure - Low air pressure must be remedied immediately.
the ride is not running, then the doors cannot be operated prop-
erly, and will not necessarily open up to their full extent. When
the ride is running, air pressure is needed by the door mechanism
to keep the door closed, and by the four venturi suction cups
which are used to force the door against the side of the cabin.

. Fire - This is a feedback signal from the internal and optional
external fire detectors, Apart from the normal fault response, an
internal buzzer inside the Safety Interface Controller will sound
to indicate that a fire has been detected.

« E-Stop - The E-Stop indicator shows that one of the Emergency
Stop buttons has been pressed. The cause must be
investigated before resetting the switch.

Air Pressure
Fira

@ E-Stop-

st Fault

|
|
|
!
R
I
!
I
£

e
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« Reset Fault - This button is used to reset the fault condition. Notc
that the fault needs to be cleared before pressing this button will
have an effect.

If there are multiple faults, then these indicators will show all the faults
that are currently causing the problem. The primary fault, i.e. the fault that
caused the problem in the first place, is also displayed on the LCD until the
Reset Fault button is pressed.

Other possible sources for faults are:

. One or both of the doors opened during a ride - the feedback
mechanism for this fault is sensitive to ensure that in case of any
problems the ride cuts out as soon as possible.

. A communications failure between the Control Computer and
the Safety Interface Controller.

Any fault Indication should be investigated - No faults
should aceur during normal opesating conditions.

Da not attempt to bypass safety devicas as serious injuries
or equipment damage may occur.

453 Show Control Interface

Three buttons are available on this part of the panel to

control the ride. These buttons are not used for <% Show Running “;
normal operations as there is a remote Operators |7 Load Show
Panel which is the standard way of controlling the |

.
L
|

ride. These buttons act in parallel and allow the st Show, |

operator to test the system from the front panel of the [[

safety interface unit. .

Siop Show

The “Show Running” indicator is used to show the current status of the
motion base. If it is red, the system is “safe” and is not currently running.
When the system is loading a show, it will alternately flash between red
and yellow.

When the unit has loaded and is ready to run a show, this indicator will
display yellow. At this point the show may be started using the local start
button, or the start button mounted on the remote Operators Panel.

/ The indicator will flash alternating between yellow and green to
- indicate that the unit is about to start running a show. After

@o39
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the preparations are complete, and the doors are closed, the indicator will
change to green to indicate that the system is live and the show is running.

4.5.4 Pump Control Interface

The Pump Running indicator shows the current
status of the hydraulic pump. It will show green if the
pump is running. This indicator must show green
before the system can be run and the system faults
can be reset using the “Reset Fault” button described
before, The hydraulic pump is controlled using the
“pump start” and the “pump stop” switches. After
the Safety Interface Controller is switched on, the
operator has to press the “Pump Start” button to prepare the system.

*~m . Pump Running =, -

1
|
|
[

4.5.5 Valve Status Interface
The Valve Status box shows the current statﬁs of each of the valves.

The Dump Valve is used to control the oil
flow from the hydraulic pump. If this
indicator is not lit, then the oil from the
hydraulic reservoir is being pumped
through the oil cooler back into the reservoir
- no pressure is generated in the system.

T Vale Status

® Dump Valve

i
I % Abertvatve
I.

! Venturi Valve

The Abort Valve is a set of 3 valves (4 if the
surge valve is fitted) which cause the individual hydraulic ram control
valves to be bypassed.

The Venturi valve functions to hold the doors shut after they are closed.
There are four suction pads which hold the doors solidly against the body
of the flight simulator during the show. This should show green during the
time a show is running. In case of a fault condition, the venturi valves are
held on for approximately 10 seconds after a fault occurs to allow for the
Morphis to return to a “safe” condition before the doors are opened.

While the ride is not running, these indicators will not be illurminated.
After the “run show” command is given the controller prepares the
capsule: the doors are closed, and after they are sensed to be shut the
venturi valve is switched on to keep the doors closed during the ride. The
dump valve and abort valves are then activated to build up oil pressure
within the system ready for the ride to start
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456 Capsule Light

The capsule light indicator is used to show
the status of the lighting inside Morphis. It
always shows the same level as the lighting
in the capsule, and is net just an on/ off
indicator. The Morphis Safety Interface
Controllet is fitted with a dimmer that controls the internal lighting. The
interior lights are controlled as part of the ride control, as one of the active
channels. This means that at the beginning of the ride it is normally faded
down, and at the end of the ride normally faded up - but this depends on
how the shows are programmed and is not necessarily the case. Itis also
possible for the light to fade up or switch on during the ride itself to give

isual effects. The capsule lights are always set to full “on” in the case of a
fault condition.

457 LCD and control interface

The LCD display is. used to show the system
status. If a fault occurs, this LCD indicates the
primary fault, i.e. the first fault which triggered
the Morphis Safety Controller. As an example, if a
door opens during a ride, the safety system will
operate which will then cause further errors (such
as a low oil pressure warning) to occur as a
consequence. The display will continue to show the original error until the
“Fault Reset” button is pressed.

The three buttons control some of the functionality of the Morphis. The
leftmost button is the “menu selector”, and the other two button functions
are shown as necessayy.

For more details of usage of the LCD panel please see “LCD display and
controls” on page 3-4.

458 Door Status

Sensors are present at the top and bottom of MN—
the door travel to indicate when the doors are 8 Duor Comrat D
fully opened and fully closed. The indicators - PorrDoor Valve . '

[ S
!. - -Starboard Goor Valve

show green to indicate a closed or fully open  |EEREEEEEECOEEE

condition. The door fully closed condition is ' ‘
shown as yellow to indicate a not-closed condition when this is

~ / . acceptable, i.e. between rides. The indicators show red when a

-a He e P Tt 4 AN A . 29
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door is not fully closed during a ride, at which point the ride will fail and
the capsule is returned to its safe position.

4.5.9 Safety Interface Contraller Rear panel

The rear panel of the Safety Interface Controller contains all the
conmections to the Morphis Motion Base.

YV oo~ v AW W

N
berf N T N 7 Y e

18

Lights connestor
Lights fuse
DMX comnector
HPU connoclor
Surge valve connector
Aucko miXer

. Joystick emmnector
Anslogue COUDLCtor
PC scyial link
Operator pauxl connccior
Erpmﬁm conneciar
Motion basc cuzmector
Capsule connactor
Aarx connsctor
24V PSU fuso
Powet gwitch
Power In connsator

15-way
12-way

DB1sM

Ccutrogics $0~way female
DBY9F

DBISF

DB2s¢

35 way

23-way

28-wzmy

T10A

IEC, inelnding 2 x T5A fuscs

FIGURE 4.13 System Interface Controlier - rear panel
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4.6 Audio system

The audio system is illustrated in the block diagram below. Sound is
originated from the sound track on the CRV laser disk player or MPEG
player, which is fed to the input of the audio decoder and amplifier. The
audio signal is decoded to give the passengers an authentic surround-
sound experience, fed through an amplifier driving a six-speaker system in

the capsule.
BASS SURROUND
VIDEO AUDIO ,_Eq [Cq ’{Q
DEVICE , DECODER & AMP _
(INTEGRATED) L(J

FIGURE 4.14 Audio Block dlagram
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4.6.1 The Audio Decoder/Amplifier

The audio decoder and amplifier is integrated into one unit. The unit is
preset and normally requires only the controls on the front panel to be

PP
7

S 4 .

FIGURE 4.15 Audio Amplifier - front panel

\)
4

FIGURE 416 Audio Amplifier - rear panel
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Tom | Desciipion " 5| Remmaghes

1 Veltage Selcctar 240 0r 120 V 30

2 B-Format selectar

3 uly scleetor Nommally depiessed for suround sound

4 Stereo enbance selector

5 Speaker sucket

6 Vent

7 Decoder outputs

R Audio inpute

9 Fowr-channd ivout B-format

Twa-channel infout ULY / Sterco Enhanee
11 Power inpul
12 Fuse 20imm 63A (240 V) or 12,5A (120 V)

4.6.2 Speaker Loom

The speakers are connected to the decoder/ amplifier by an 8-way
Speakon™ plug which engages with a mating socket (item 5 on rear

panel),

FIGURE 4.17 Speaker Plug

1- Yellaw
2+ Black
2. Bluc
3+ Green
3- Brawn
4+ White

Fraont Right (+)

Rear Loft (+)

Rear Right (+)

Sub Bags (+)

Sub Baxs (-)

High Frequency Comtnon (-)
No Commection




&)

7

Rear Left

A
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4.7 Visual projection system

1

2 Mirror
3 Screen
4 Capsule

FIGURE 4.18 Visual Projection systom

The visual projection system is based around a video device in the control
rack controlled by the computer through a remote serial link. The video
device can be either a CRV videodisc player or a PC-based MPEG player.
The video output is connected via a flexible cable loom to a projector in the
front of the capsule which projects via a mirror onto the back of the screen.
All devices are preset on installation for remote operation and there should
be no reason to adjust settings on either of these units. Control details are
provided for reference only.

47,1 CRVdisc

The CRVdisc (videodisc) is a “write-once” laser videodisc that confarms to
the CRVdisc system (the CRVdisc system includes the Laser Videodisc
Player, Laser Videodisc Recorder and Laser Videodisc Processor). The
videodisc contains recordings of both video and audio. The advantages of
the videodisc are ifs capacity and durability. The capacity of the videodisc
is up to 36250 frames per side, or 24 minutes of video and audio per side.

The CRVdisc incorporates the component recording system. The system
records the colour intensity signals (Y) and the colour difference
signals (R-Y/ B-Y) separately. It also incorporates time
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compression recording and time expansion play formats. These formats
produce high quality pictures.

4.7.2 CRVdisc player

S i T [oc]

to] =] @] [e])
B Hfcames

[

—E

1 1T _
Lo ol )

FIGURE 4.19 CRVdisec player Front Panel

forgar S
Press w tam the
power off
Tnsert the videodiso into this uperture when power is on.
The videodisc is automatically Joaded.

3 "REMOTE SENSOR pud For usc with the wireless RM-W7000 remnote control
indicater uait (not supplied). The indicalor lights up when the gen-
sor reeaives the signal from the remote contro] wnif,

4 NO DISC indicator Lights up when there iz no videadiso londed into the
player,

3 STANDBY indicator Lights vp whilc the player is loading or cjecting & video-
dise. Also blinks whilc the player is cleaning the leny.
(The player automatically begins eleaning the lens when
power is switched on,)

[ SCAN buttons Press one of theac bultons to scan fast through picture
frames, Press >>> to scan forward, and PIcss << tp
gcan backward, The system seans 30 imes faster than
the stapdard specd.
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g

10

11

12

13

14

' Dmrlpﬂou

s*riwsm buttons and
indicator

EJECT huiton

PLAY button and indics-
tor

MODE (video signal
mode) mdicator

AUDIQ CHANNEL Indi-

cators

HEADPHONES jack
(stermo phencs Jack) and
LEVEL contvol knob

REMOTE COM-
MANDER Jack (sposial
miinijack)

REMOTE/LQCAL sclec-
tor and REMOTE mdica-
tor

- -_E:',Gnmmt‘nls;'. LT

N

Proga either I;xuon ope durmg plnyback lo chsplav astill
picture. (The picture stands by for Step Play.) Then,
press 1> to move Lhe pivturcs forward one by ons. or
press <11 to move the pictures buskward one by onc. To
move the picturcy continuously, keep the button pressed.
The indicator lights up during a still pictire display or
Step Play.

Press to sject the videodisc.

Press to play back pictures at the standard speed. Pruss >

to move forward, or press < ta move backward. The indi-

catar lights up while the player is operating.
The indicator lights up wiem the B&W medc is scleotod
on the COLOUR/B&W selector on the reay panel.

For tse with the RM-W7000 remots contzol wnitar 8
computcr. When using the remote conitrol unit, prosy the
AUDIO CHI (ur CHZ) button to select the nudio channcl
1 (er 2), The comesponding AUDIO CHANNEL indics-
tor Hghts up. Progs the button again and the indivator
goes off.

Conncet beadphones to momitor the andio. Adjust the
volume with the LEVEL control kuob.

Copneotor for the RiM-W7000 remote conirol unit (not
supplied). Power is supplied to the remote control umt
from the playcr.

Set to LOCAL when you operating the player from the
fromt panel or from the RM-W 7000 remate caniral il
(ot supplicd). Set tn REMOTE when a computer is used
to cantrol the player. The REMOTE indicator lights up
when the selector is vet to REMOTE and the RS-232C
DTR sigoal is ON,
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DUB TRIG QUT Jack
(BNC)

RS-232C connector (25-
pin)

' BAUD RATE selostor

COMPOSITE B&W oul-
put jack (BNC)
MONMITOR, outpa jack
(BNC)

AT -v? -

SRS

RN A A

Ind;oatesﬂmhtal nlmbusofhmnsﬂxatl}mlﬂayer's

power has boen on, 1 increment of the scale means 1000
haura, and 10000 houxs can be indicated.

Canneet to the DUB TRIG IN jack of the recorder When
eeording pictures onto another CRVdiso gystem,
Ceommect to a computes when oontrolling tie player
extarpally. For details, refer to the LDM-5000 interface
mamual (not supplicd).

Sct the baud rate of the RE-232C interface according o
the computsr used. The factory bawnd setting is 1200 bits
per second (bps). The selectar is presel dining factory
west and musgt not be adjusted.

Ontputs the composite video signal or B&W video zig-
nal accorditg to the COLOUR/B&EW sclector (13).
COutputs the composite vides signal or B&W video sig-
nal according tu the COLOUR/B&W selestor (13). The
player slways displays the index on the screen copmected

to this jack whenever the INDEX MODE switch is QRF.
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7 Cumponent signal output | Outputs the RGRB or culour diffcrencs (Y/R-Y/B-Y) sig-
jacks (BNC) nals acearding lo the VIDEO OUT switch.(11)

G/Y: Outputs G (green) cignal or Y (colour intensity)
signal.
R/R-Y: Outputs R (ted) signal or R+ (colour differcuce)
signal
B/B-Y: Outputa B (blue) signal or B-Y (¢olour differ-
enas) sigaal.
SYNC: Outputs syue signal.

¥ INDEX MODE scleetor Sct to ON ta display the index when the INDEX button
on the remote conirol unitis presscd. Set to OFF to dis-
play the index only on the mouitor comected to MONI-
TOR output jack,

9 AUDIO OUT (audio sig- | Outputs audio sigpals.

“?‘)"“‘P“‘) jacks (RCA- | CR-1/L: Outputs Channel 1 (L Chamncl) audio.

b CH-2/R: Outgrats Channel 2 (R Chaanel) qudiq.
10 Y/C OUT (Y/C outpit) Outputs the Y/C (8) video signals.

jack (4-pin)

11 VIDEO OUT swilch Sclent the video signals entput fromn the component sig-
pal outpur jacks (7). Set 10 COMPONENT 10 golent the
ocolour difference signals. Set to RGB (o select the RGB
signals,

12 REF VIDEO (geference Conncct u teferenee video signal with chroma barst

videq) inputjack (BNC) | (VBS or SYNC), This jack teminates with 75 eons, If
the reforense video signal without chroma st is eon=
nooted, the composite video signal Wil be colowriess, as
the sub-carmmier frequency fluctuates.

13 COLOUR/B&W sclestor | Set to COLOUR whea you play back pictures recorded
in the colaur meds. Sct to B&W when you play back
picturcy recorded in the BEW mods.

14 AC IN (AC teceptacle) Comncel the gupplicd AC power cord.

B e ]
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Visual projection system System Description

4,7.3 MPEG Player

The Digital Video Player is a PC MPEG based system. It is capable of
producing PAL or NTSC outputs up to a resclution of 704 x 576 at 25
frames per second PAL or 704 x 480 at 30 frames per second NTSC. At
8mbps (considered broadcast quality) the system uses 60Mb per minute.
(A CD ROM can hold 650Mb or 10 minutes and 50 seconds of video).

The MPEG Player is designed to play off the internal hard disk drive, using
the CD ROM drive as a distribution mechanism. It delivers the video

through the BNC connectors R G B and CVBS (composite for sync and
external monitor), while the audio is via a 3.5mm audio jack

®
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FIGURE 4.21 MPEG Player Front View
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1 . Powcr Switeh ONMN/OFF rocker switch
2 Reget Switch Press to reboot mmit
3 CD ROM drive Press butten to open/elose
4 Floppy disk drive Insarl disk (press bufton to ejcst)
5 Fan filter releasc Pull to the right ta releass
[ PaowerLed Green normal usc
7 HDD Led Red/off HDD activity
8 Filtez Dust filter (slenn when required)
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1 Power in C the AC Power cord
2 Power pass through Cognpeclian for monitor power (Not uscd)
3 Vaoltege eelector (Not used)
4 Red ENC Oxtputs rod signal
5 Green BNC Outpus gresn sigoal
6 Blue BNC Qutputs blue signal
7 CVBS BNC Outputs SYNC/camposite sigaal
8 SPDIF RCA Outprats Dolby Digital (Not used)
9 Audio 3.5mmm Jack Outputs Stereo signat
10 SVGA Monitor connection (Service iftem)
11 Com) 9pin RS232 Remots control comicetion
12 LPT1 25pin Prizter port (Nol used)
13 Com2 25pin RS232 RS232 connection (Not used)
14 PS2 Mouse Mause copnestar (Servies item)
15 Keyboard conneotor Keyhoard connector (Scrvice jtem)
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System Description Hydraulic System
Jeem | Désaription > | Comibnes
ot 3Q kW- mator o
02 600 litre reservoir
03 Pislon Pump
04 Bellhousing
03 Coupling
05 Onl lovel gauge
07 Filler breather
08 Air broather Parfit element
09 Suction strainer
10 Pressure gauge 0-250
11 90 dep gauge isolabar
12 Filter Manifold mountcd
13 Cooler Shuitahle for 50/60 Hz
14 Cartridge valve
15 Cover plato
16 Relicf valve
17 Cartridge valve
18 Caver plate
19 Directiogul control valve
20 25 Litre accumulator 90t precharge
21 Carmidpe cheek valve
22 Cartridge valve
23 Floatlevel switch
24 Thermostat
25 Proportional contral valve
26 Prossurs switch
27 Check valve
28 Orifics
29 Qurlcr manifold Camber specific
30 Acoumulator mapifold
31 CETOP 7 Manifald
32 Clexk valve
33 Shut—off valve

The 600 litre reservoir (Item 02) includes inspection covers on one side for
maintenance purposes. The power unit includes an oil level gauge (Item
06), a filler breather (Item 07) and an air breather (Item 08). It also
comprises two electrical switches, these being a thermostat (Item 24) and a
single oil float level switch (Ttem 23). The variable piston pump (Ttem
03) draws oil from the reservoir through a suction strainer (Item

~Nof
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Hydraulic System System Description

09). Incorporated in this suction line is a shut-off valve for maintenance
purposes.

The pump delivers oil to the system with a flow of 150 L.P.M. at 140 Bar. A
pressure gauge (Item 10), with isolator (Item 11) allows a constant view of
the systen pressure.

The first manifold (Item 29) includes the only filter on the system, this
manifold mounted filter (Item 12) also has a visual and an electrical
indicator to show the condition of the filter. Also on the manifold is a check
valve cartridge (Item 15) and a solenoid-operated relief valve (Item 16), set
at 170 Bar.

When this solenoid relief valve is de-energised, oil flows back to tank via a
fan-assisted air cooler (Item 13). There is also a cooler bypass if the cooler
becomes blocked, or the flow is too great. This bypass has a in-line check
valve (Item 32) set at 3 bar.

For the simulator ride to operate, the relief valve must be energised. This
will charge the accumulator (Item 20). The 25 Litre accumulator is
mounted on the second manifold (Item 30) and has a nitrogen gas
precharge of 90 Bar.

Fitted on the second manifold is the Hydraulic System Isolating Valve.
This is made up of a cartridge valve (Item 17) with a cover plate (Item 18)
and a directional control valve (Item 19).

To operate the simulator the directional control valve (Item 19) must be -
energised, this allows oil through a restrictive orifice and sfowly opens the

cartridge valve, allowing oil to pass through to the cylinder manifolds.

This orifice achieves a “soft start” and prevents any sharp movements at

the beginning of the ride.

A pressure switch will detect when there is pressure to the cylinder
manifolds, This pressure switch (Ttem 26) is situated on the second
manifold.

Each simulator has three identical cylinder manifolds (Item 31) which
comprise of a proportional control valve (Item 25), a cartridge check valve
(Item 21) and a solenoid operated cartridge valve (Ttem 22).

For the cylinders to operate the solenoid valve must be energised,
otherwise the oil will drain back to tank. An orifice (Ttem 28) before this
valve controls the rate at which the oil drains out of the
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cylinders, and therefore prevents the simulator from falling sharply.

To shut down the ride in normal operation the cylinders are brought down
to their park position using the proportional valves. The directional control
valve (Ttern 19) is then de-energised and this closes the cartridge valve,
shutting off the oil to the cylinder manifolds. The relief valve (Item 16) is
de-energised allowing the oil to circulate through the cooler. Opening this
valve also allows the oil in the accumulator to gently drain back to tank via
the orifice in the check valve (Ttem 27). The Solenoid cartridge valve (Item
22) will be de-energised when at rest

To lower the ride in an emergency condition the directional control valve
(Item 19) closes (de-energise) and the pressurised oil in the accumulator
rapidly shuts the cartridge valve (Item 17). Meanwhile the solenoid
cartridge valve (Item 22) opens, lowering the cylinder by draining the oil
back to tank. The power unit shuts down and the relief valve (Item 16) de-
energises allowing all of the oil in the system to drain back to tank.




__. 08/09/98 11:15 FAX 256 922 3599 CAMBER CORP

L e

@ose

Prneumatic System System Description

4.9 Pneumatic System

The pneumatic system provides the motive power to lift,
close, and lock the two simulator doors. The operation of the
doors is controlled by signal from the ride computer. The
signals operate ISO 1 single solencid valves (5), which in turn
operate a double-acting cylinder (1) attached to the door.
When the doors are closed they are held in position by two
vacuum cups (19). The vacuum generator (20) is operated by
solenoid valve SV2 (26).
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FIGURE 4.24 Pneumatlic Circuit Dlagram
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1 Cylinder G3rmm bore x 940mm stroke
2 Rear trunmion

3 Sphborical yod end

movnring

4 Rescrvou

5 I1SO 1 valve

[ 1SO 1 sub base

7 Regulator

& Pressure rolief valve

9 Filter-regulator

10 Pori block kit

11 Wall mounting kit

12 Nen-roturn valve

13 Dumrp valve

14 Flow control

15 Vulve body

16 Actuator

17 Valve

18

19 Vacuum cup

20 Vacuum gencralor

21 Bruided hose sNemIm

22 Hosc adaplors

23 M/F aduptor

24 Pivat bracket With swivel bearing

25 Valve

26 Solenmd valve

The air supply is provided from the compressor through a filler-regulator
(9) and dump valve SV1 (13) to a reservoir (4). The valves are supplied
from the reservoir through regulator R1. The reservoir provides a
sufficient volume of air to enable the doors to be opened in an emergency.

In its normal rest state the valves are not actuated and the doors are in the
open position. In order to close the daors, the cylinder control valves SV3
and SV4 are actuated. The normal exhaust ports of the valves are fed with
low pressure air from a secondary regulator R2 or R3 (7) connected to
pressure valves PR1 or PR2 (8). If the door encounters an obstruction
during the closing cycle then the balancing pressurc “stalls” the door
~ 7 until the obsteuction is removed. When free to move, the door will
-5 . then complete the closing cycle under control. If the
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obstruction is not removed then the system controller will “time-out” and
the doors will open automatically.
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Recommended servicing schedules Maintenance

5.1 Recommended servicing schedules

Int order (o ensure optimum safety, performance, and
maxipum availability of the machine it is essential that
preventive maintenance procedures are performed regularly
by competent personnnel.

This section contains the master servicing schedule and the
associated reference procedures that are required to maintain
the Morphis motion simulator.

Some maintenance actions, noted in the text, require special
tools or training, only available from Camber Entertainment
or their authorised agents. Please note that there are several
functional modules within the system that are not
recommended for field repair and must be exchanged as a
module.

All maintenance actions must be recorded in section 7 of this
manual. These records must be completed and be available
for inspection by Camber Entertainment or their authorised
agents to ensure compliance with the warranty conditions.
The following tables detail the schedules of inspections and
recommended maintenance actions to ensute the maximum
availability of the simulator.

- - il FVnfale — o AD
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5.1.1 Power Distribution
12-
Section pDescription Daily | Weekly Manth | 6-month | month

531 Cheuk secwxity of all internal

conntions
5352 Check cabinet walet scal
333 Check vondition of main isalater
534 Check aperation of RCB unit
5.1.2 Hydraulic System

12-
Section Description pally | Weekly | Month §qaonth | month

54.1 Tospect howes apd cylinders for laaks
542 Check lovel of hydraulic oil .
543 Chezk oil for contamination
544 Cheok pressure Hlter condition

indicator
5.4.5 Change pressuce filter element
546 Cheok cperation of hydraulic roservoll

law=level fleat switch
5.4.7 Changc hydeaulic vil suction filter
54.8 Clean il eooler mattix surfsces
549 Check motor rubber vibration mounts
5410 Clieck secugty of mounting bolls
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5.1.3 Pneumatic System

12-
Section Description Dally Weekly | Month | 6-tmonth | manth
5.51 Visually inspeet eondition of external
Dexible pipe work
552 Check the filter/regulater drain
553 Drain compressor unit receiver
554 Check on-board regulator (centre) for
coprect presgure (2 bar)
5.54 Check on-board regulator (Lett-hand)
for earrect pressute (4.5 bar)
55.4 Check on-board wgulator (Right-
hand) for earrect pressure (4.5 bar)
555 Clean the compressor filter
5.5.5 Chauge the compressor filter
5.5.6 Chenge compreseer pump oil
5.57 Clcan the compressor pump matrix
558 Check condition of reveiver hose
5.5.9 Check conditon of the vacuwn cupe
Cheek operalion of System Fxhaust
koy switch '
5.1.4 Air Conditioning System
12. .
Section Dessription Daidy | Weekly | Month |&-month | meonth
5.62 Empty water trap
5.6.1 . Clean/change air blowet inlct filter
viemenl
562 Clean condenser cooling surfaces
5.1.5 Control Console
12-
Section Dezcription Daily | Weekly | Month | 6anonth | month

5.7.1 Check apcration of
Emergency Stop butlens
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Recammended servicing schedules

51.6 Steps and Surround

12-
Section De=zcription Daily | Weekly | Month {&-month month

5.8.1 Check scourity and condition nff

handruils
582 Check gap between step and platform
5.83 Check condition of accoss doars and

locks
5.1.7 Capsule

12-
Section Description Dally Weekly | Month | 6-manth smonth

5.92 Cheok the operation of the Emergency

stop switches
59.3 Check fhe air conditioncr/air chiller

outpul
594 Chexk the prajector image alignments
59.5 Clean the projector seromn,
559 Cheaok cendition af the vacimm cups

Check tightness of cepsul/motion

base bolts

Cheek security of door eylinders

dos3s
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5.1.8 Motion Base

12-
Section . Deszcription Qaily | Weekly | Month | &-month | month

512 Visually inspect all pipework,

aclyutors, and fittings for leaks and

seournity
6A.1.2 Grease the Linear boaring asgembly
GA.13 Grense the Universal jomt assembly
6A.1.4 Groase fixed Pivot Bearing usscmblies
S5A.1.5 Inspect all mechamical fixings and

Pivat pin leck nuts for scchrity
6A.1.6 Check tightncss of all anchor balts

(60Nw)
€A 1.7 - Check that all eleetrical connectors are
6A.1.10 secure
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5.2 Service Tooling requirements

5.2.1 Recommended Service tools

» Digital Multimeter
* VGA monitor & compact keyboard
= Electronic soldering station
= Screwdrivers - various engineers’
* Torque wrench 0-100 Nm
¢ Torch - rechargeable
* Combination pliers
Side cutters
* Wire strippers
Crimp tool
Grease gun
Instlation tape
= Screwdrivers - electrician’s, insulated blades
* Allen keys (metric set)
* Allen key (imperial)
Adjustable wrenches (large and small)
* Plastic screwdriver kit
* Current clamp
» First ald kit

8
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5.22 Consumable Materials

* Rocol 1000 grease
* Hydraulic ail - mineral 1SO 32

523 Recommended Threaded Fastener Tightness Torques

Size Torque (Nm) Torque (Ib.ft) | Spanner size (mm)
M4 1.7 12 7
Ms 9.5 7 10
M8 3 17 13
M10 44 34 17
M2 80 58 19
Mis 200 145 24
M20 385 285 32
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5.3 Power Distribution system

D) e

FIGURE 5.1 Power Distribution Enclosure

A WARNING

Voltages exist inside the enclosura that can kill. Work
inside the power distribution enclasure should atways bo
carried aut by campgetant trained personnel.

5.3.1 Check security of internal connections

Check the security of all connections in the connector strip (1).
Ensure that there are no loose wires or degradation of any
insulation. Check the security of the main power distribution
cable terminals.

5.3.2 Check cabinet water seal

The enclosure is protected to IP55. In order to maintain this
protection, the door seal (2) must be undamaged. Clean the
seal and the sealing surface. Look for any signs of surface
degradation of the seal material, or any c¢racks or tears

in the sealing surface. Replace the seal if :
necessary.

[doss
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5.3.3 Check condition of main Isolator

The main isolator must prevent the enclosure door from
opening when it is switched on. Ensure that this locking -
mechanism is undamaged and working correctly. Check the
tightness of the connections to the isolator.

534 Check aperation of RCD unit
The RCD unit has a self-test function. This is used as follows:

1. With the system operating normally, ensure that there are
' no passengers in the capsule or in the surrounding area.

2. Press the RCD test button. The power input should
switch OFF. :

3. Switch OFF the compressot, chiller, and control rack.
4. Switch OFF the main isolator and reset the RCD unit
5. Switch ON the main isolator.

6. Complete the standard power-up sequence. Command
the system to complete a {ull ride sequence to ensure that
all systems are fully operational.

dos7
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5.4 Hydraulic System

. WARNING

A SYSTEM FITTED WITH AN ACCUMULATOR CAN STILL
OPERATE WHEN THE PRIME MOVER IS SWITCHED OFF.
THE FLUID MUST THEREFORE BE EVACUATED FROM
THE ACCUMULATOR BEFORE ANY REPAIRS OR MAINTE-
NANCE OPERATIONS ARE UNDERTAKEN

541 Inspect hoses and cylinders for leaks

FIGURE 5.2 Motion Base Hydraulics

Visually inspect for leaks. With unit running, i.e. electric
motor, confirm the air cooler fan (Item 13) is rotating and that
the temperature is normal. Check the noise level, and for the
presence of any unusual noises. Inspect all pipework and
hoses underneath the simulator.

Tubing should be checked at regular intervals for leaks and
clip damage, Any leaks discovered in the tube couplings must
be sealed at once. It is also important to make sure that the
tube clamps are completely intact. Defective clamps may
cause vibrations in the tubing, which may lead to tube failure
or leaks in the tube couplings.

Pipework should be checked for damage, '
mountings should be checked, ensuring that the \.‘/
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pipe is secure and producing little vibration. All fittings
should be inspected for leaks.

5.4.2 Check level of the hydraulic oil

FIGURE 5.3 0Oil Level Inspection Port

Visually inspect the oil level (Item 06). If fluid losses are
observed, the cause must be traced and rectified. Always top }
up with the fluid specified by Camber Entertainment.

5.4.3 Check oil for contamination

A self seal coupling and a small hose is needed for this
operation, as well as 2 containers, one used for the sample oil,
the other used for oil to be put back into the tank. The power
unit needs to be running, but "off-load", i.e. the relief valve
(Item 16) de-energised.
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FIGURE 5

4 Hydraulic oll test point

5§44 Che

1. Hold the end of the hose in the first container and slowly
wind in the coupling on to the test point 1, in manifold
(Ttem 29).

9. When the first container is half full, swap to the second.

Continue collecting the sample until the second container

is nearly full, then unwind the coupling.

4 Seal the second container and send away for analysis. It
should meet the specification of ISO 16/13.

5. Pour the first sample container back into the tank via the
fillex breather.

¥f there is difficulty in identifying a suitable laboratory to

carry out this analysis then please contact Camber

Entertainment or its local agent for assistance.

w

ck the pressure filter condition indicator

The filter elements in the unit should be changed for the firat
time after commissioning. Subsequent changes are to be made
at intervals determined according to service conditions.
About 500 hours is a common interval. In the event of
alterations or repairs, the elements must be replaced after a
further 50 hour's service. During normal aoperation if a filter
indicator shows that the by-pass is in operation a warning,
light will illuminate and the power unit will not operate. The
clement should be replaced immediately.

The air and filler breathers (Items 8 &7 respectively) should
also be changed at the same time as a change of the manifold
mounted filter’s (Ttem 12) element. The filler

breather and the suction strainer (Item 09) N /

LI e Pl T 4 473
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should also be replaced whenever the oil is changed to
prevent confamination, of the new fluid.

FIGURE 5.5 Pressure Fliter condition Indicator

1. With unit running, inspect the bypass indicator on the
filter head (ftem 12). - If the indicator is green then the
condition if the filter is good. If the filter is indicating
amber or red then the unit may stop running at any time,
due to the electrical cut-off on the filter; change the filter
as described in section 54.5 .
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545 Change Pressure Filter Element and breathers.

FIGURE 5,6 Pressure filter and breathers

1. Ensure that the hydraulic system is switched off and that
the pipework is de-pressurised.

2. With a suitable spanner unscrew the bowl from the filter
head, (Item 12) revealing the element

3. Grasp the element and pull downwards with a slight
fwisting movement to remove.

4. Discard the used element and check the head and bowl
for damage.

5. Clean inside the bowl with a cleaning agent - do notuse
cloth or paper towels.

6. Check that the appropriate seal is fitted to the element,
lubricate with oil and replace the element in the filter
head.

7. Check the condition of the head to bow] seal, replace if
necessary, lubricate and refit the bowl to the head.

Al e llm Vmsirndme= A 4D
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8. Unscrew and discard the air breather (Item 05). Replace
with a new item.

oAt : E. - =

9. Remove the filler breather ([tem 07) using a suitable
screwdriver and discard it. Replace with a new unit

10. Switch ON the system and inspect the filters for leaks.

5.4.6 Check operation of hydraulic reservoir lowdevel float switch
The hydraulic reservoir is fitted with a switch to indicate that
the fluid level is adequate. The switch is situated on the top of
the tank as shown below, Figure 5.7.
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The protection circuit can be tested in two ways: by a partial
fest of the control circuit or a full test that includes the switch.
To perform a test of the contrel circuit, simply disconnect the
float switch when the power-pack is running. The motor will
stop and an error indicator will lluminate on the operator
confrol panel.

To test the switch itsclf, it is necessary to remove the switch
from the reservoir.

1. Switch off the power-pack.

2. Disconnect and remove the float switch.

3, Reconnect the float switch and either manually lift the
float, or invert the switch to operate the switch.

Switch on the power-pack.

Manually move the float of the switch until the motor of
the power-pack stops as above.

6. If the motor does not stop, then check the operation of the
circuit by disconnecting the switch. If the motor stops
then the switch is faulty and must be replaced. If the
motor does not stop then the protection circuits are faulty
and must be rectified.

Ensure that the power-pack is switched off.

Disconnect and replace the float switch.

Reconnect the switch, restart the pump and resume
normal operation.

U o
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54.7 Change hydraulic oil suction filter

The suction filter (Item 9 on the hydraulic circuit diagram,
Figure 4.23) can be accessed via the inspection covers. It
should be changed when there is a overhaul of the system and
the ojl is changed. Overhauls are commonly carried out at
intervals of 1-5 years, subject to yearly oil sample analysis.
Cleanliness must be observed during overhauls.

5.4.8 Clean oil cooler cooling surfaces

The air cooler must be checked to ensure its fan is running
propetly. The cooler is running normally if the expelled air
feels warm. The matrix should be checked for damaged and
cleaned if clogged.




06/08/98  11:20 FAX 256 922 3599 CAMBER CORP
—_— do7s
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54.9 Cheék motor rubber anti-vibration mounts

The power-pack is fitted with rubber anti-vibration
mountings which require inspection at regular intervals,

5.4.10 Check security of anchor bolts

The hydraulic power-pack is secured to the concrete slab by
four chemical anchors which should be torque checked every

six months.
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Pneumatic system Maintenance

5.5 Pneumatic system

~ WARNING

STOP THE COMPRESSOR AND ISOLATE FROM MAINS
ELECTRICAL SUPPLY, LOCK THE ISOLATOR IN THE OFF
POSITION. FIT A SAFETY NOTICE TO THE ISOLATOR
ADVISING THAT WORK IS BEING CARRIED OUT ON THE
COMPRESSOR.

CLOSE THE AIR OUTLET VALVE TO ISOLATE THE COM-
PRESSOR FROM THE AIR-LINE SYSTEM. AT A SAFETY
NOTICE TO THE VALVE ADVISING THATIT IS NOTTO BE
OPENED.

551 Visual Inspection
Make a visual check of the compressor, receiver, electrical
control box and the interconnecting pipework. Watch for
signs of leakage and wear, especially on flexible braided hose.
Ensure that the components are mounted securely and are not
subject to abrasive contact with any mechanical parts-

55.2 Check the filter/regulator drain

\
&

The regulator is normally set to 8 bar. Drain the filter bowl as

appropriate.

FIGURE 5.8 Filter/Regulator Draln
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Maintenance Pneumatic system

5.5.3 Drain the compressor unit receiver

1. Wait for air-end vent down cycle to finish.
2. Posilion a suitable container beneath the condensate
drain valve.

T 'WARNING

THE AIR RECEIVER IS PRESSURISED, TAKE GREAT CARE
WHEN CARRYING OUT THE NEXT OPERATION. DO NOT
ALLOW ANY COMPRESSED AIR JETS TO MAKE CON-
TACT WITH YOUR BODY.

3. Carefully open the drain valve and allow the pressure to
fall slowly to zero. Collect all condensate drained from
receiver.

Note: Condensate may contain traces of eil and mustbe
disposed of in an approvad manner. :

4 Cloge the drain valve and open air outlet valve.

5. Switch on the compressor and ensure that there are no air
leaks.

Note: if the compressor fitted is a continuous-run unlt, then
thera Is a possibility that if it is stopped and started within
a short ime period that the motor will stall. Always allow at
Jeast four minutes betwoon stopping and starting the unit
fo alfow residual internal pressures to drain.
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55.4 On-board regulatars

FIGURE 5.9 Regulator Panel

Set the regulators to the pressures as shown in the table

b

- o, iy
DN

A e Py et g Ko SRR £, 3 e By
Cetitze Regulator Supplies lhcai.rptmmcfcﬂh:dmrcyﬁndets
2 Lzt Regulator Cushioning pressurc for left-hand door closing
3 Right Regulator Cusbioning pressure for fight-hand doox closing

§5.5 Clean the compressor air filter

The air filter is located beneath the filter cover (A). The cover
(A) slides over the adapter and pipe (B).

1. Wait until air-end vent down cycle is complete.

2. Open the test valve to vent pressure from the receiver and
associated pipework

3. Check that air-end pressure gauge reads zero.

O e e Pl lma A AD
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FIGURE 5.10 Comproeszsor fifter unit

"WARNING

DO NOT PROCEED UNTIL GAUGE READS ZERO

Nate: PURS compressors. If pressura gauge doas not fall
to zero then the nonwreturn valve may be faulty.

4. Remove pipe (B).

- WARNING

IF ANY AIR ESCAPES BEFORE OUTLET PIPE OR VALVE
ARE FULLY REMOVED STOPI AIR-UNE IS PRESSURISED!
DO NOT REMOVE UNTIL ALL PRESSURE IS LOST. DO
NOT ALLOW ANY COMPRESSED AIR JETS TO MAKE
CONTACT WITH YOUR BODY
5. Firmly pull the cover (A) to remove from the separator
casing.
6. Unclip the air filter (D) and the filter support ®-
7. Clean the separator casing and the inside of the cover.
8. Vacuum clean or blow dust out of the filter using low
pressure, clean dry air. Renew the filter if it cannot be
cleaned satisfactorily. '
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FIGURE 5.11 Comprossor Air Fliter

9. Relocate the filter support (E), refit the air filter (D) and
secure both ends using spring clip (F).

10. Refit the cover (A).

11. Test run the compressor and ensure that there are no air
Jeaks.

5.5.6 Change Compressor Pump Oil

1. Switch OFF the compressor and isolate it from mains
electrical supply.

' WARNING

LOCK THE ISOLATQR IN THE OFF POSITION. FIT A
SAFETY NOTICE TO THE ISOLATOR ADVISING THAT
WORK IS BEING CARRIED OUT ON THE COM-
PRESSOR,
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CLOSE THE AIR OUTLET VALVE TQ ISOLATE THE COM-
PRESSOR FROM THE AIR-UINE SYSTEM. AT A SAFETY
NOTICE TO THE VALVE ADVISING THAT IT IS NOT TO BE
OFPENED.

2. Wait until the air-end vent down cycle is complete.

3. Check that the air-end pressure gauge reads zero.

Note: PURS compressors. If pressure gauge daas nof falf
to zero then the non-return valve may be faulty.

4. Drain the air receiver following procedure 5.5.3 . Do not
reopen air-autlet valve.

“ WARNING

DO NOT FROCEED UNTIL GAUGE READS ZERQ
5. Carefully unscrew the oil filler plug (A), Figure 512

* WARNING

JF ANY AIR OR OIL ESCAPES BEFORE THE PLUG IS
FULLY REMOVED THEN STOP - THE COMPRESSQR AIR-
END IS PRESSURISED, DO NOT REMOVE THE PLUG
UNTIL ALL PRESSURE IS LOST. DO NOT ALLOW ANY
COMPRESSED AIR JETS TO MAKE CONTACT WITH YOUR
BODY.

6. Remove the drain plug (D) and allow the oil to drain into
a suitable container.

FIGURE 5.12 Prain and Filler plugs
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7. Seal the container and dispose of the oil in an approved
manner.

8. Inspect the bonded seal of the drain plug (C) and replace
if necessary.

9. Clean the sealing face and replace the drain plug with seal
(C, D). Tighten to a torque of 25 Nm.

10. Fill to overflow with an approved oil (e.g. Fluid Force
2000)

11. Examine the filler plug bonded scal (B). If it is not
damaged then refit the seal to the filler plug (A). If it is
damaged them it must be replaced.

12_ Refit the seal and filler plug, tighten the plug to 25 Nm.

13. Test run the compressor and ensure that there are no air
or oil leaks.

14. Remove safety nofices.

5.5.7 Clean the Compressor pump matrix

£}

v -
L

/S

B G H

FIGURE 5.13 Compressor Pump Matrix

Close the air-outlet valves.

Switch off the compressor at the main isolator.

3. Carefully vacuum clean the oil cooler matrix (G) and
guard rings (F1).

4. Vacuum clean or blow dust from the motor (J) and motor
grill (K), using low pressure, clean dry air.

5. Open the air-outlet valves.

N




11:22 FAX 256 922 3599 CAMBER CORP [doss

_— o ———— _—

Maintenance Pneumatic system

6. Turn the main electrical supply on. Test run the
COompressor.

Note: if the compressor fitted is a continuous-run unit, then
there is a possibility that jf it js stapped and started within
a short time period that the moter will szall. Always allow at
least faur minutes betwaen stopping and starting the unit
{0 allow residisl intermal pressuras 10 drain.

5.5.8 Check condition of the receiver hose

Visually inspect the hose connecting the air compressor and
the air receiver. Watch for any deterioration of the hose
material which could lead to leaks. Check the securj ty of the
end connections to the receiver and compressor.

5.5.9 Check the condition of the vacuum cups

.

FIGURE 5.14 Vacuum Cups

Fach door is held shut during the ride by two vacuum cups
fitted to the capsule at the bottom of each door aperture.
Ensure that the surface of each cup is clcan, undamaged, and
free from debris.
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5.6 Chilled air system

5.6.1 Cleaning and Changing the Blower Inlet Filter Element

Remove the air filter and check whether it is clogged with
dust. If it is dirty then clean it using a vacuum cleaner. Rinse
it in a tray of cold or lukewarm water.

If the filter is extremely dirty then wash it in a neutral
detergent. Ensure that the filter is rinsed well in clean walter.
Dry the filler naturally before re-installing it and running the
system.

5.6.2 Cleaning the Condenser coaling surfaces

Check the evaporator and condenser for dirt and clogging. If
they are dirty or clogged, wash them with a high-pressure
washer.

There is a water frap fitted to collect condensate. Note that the
50 Hz model js also fitted with a level sense switch that will
inhibit operation of the chiller if the trap water level is high.
Enure that the water trap is empty before operating the
chiller.

The trap should be emptied datly: -
1. Switch OFF the chiller.

2. Remove and drain the condensate tray.
3. Switch ON the chiller.

- - - e PR M | i oam
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5.7 Control Console

5.7.1 Check the oparation of the Emergency Stop

The Emergency Stop switch is

situated on the Operator Panel
ou the top of the control rack.

FIGURE 5.15 Emergoency Stop switch

Please refer to the emergency stop testing procedure
contained within the Operations section of this manual
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5.8 Steps and Surround

5.8.1 Check the handrails

Visually check the security and condition of the handrails on
each side of the simulator enclosure. Check that all supports

are secure and that there are no sharp edges that can cause
injury to passengers.

FIGURE 5.16 Enclosure Handralls

§5.8.2 Check gap between step and platform




21087
06/09/98 11:23 TFAX 256 922 3599 CAMBER CORP - 9

— ———

Maintenance Steps and Syrroung

The gap between the capsule step and the platform should be
equal (nominally 20mm) on each side of the capsule. This
dimension is preset during installation.

I the dimenslon [s unequal then do not use the simulator,
Contact Camber Entertainment Systemes for advice.

5.8.3 Check condition of access doors and locks

The enclosure doors should be examined for wear and
damage. Any sharp edges should be removed or repaired to

prevent injury. All locks should operate correctly. Repair as
necessary.

' WARNING

Do not aperata the system if the enclosure doors canmrat he
Secured agalnst unauthorisod entry.
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5.9 Capsule

5.9.1 Check operation of the smoke detectar

1. Check that the LED operating light flashes approximately
every 45 seconds.
2 Press and hold the test button until the alarm sounds.
Note: It may be necessary to press the test button forup to
20 seconds for an alarm to sound,
An alarm js indicated by a loud pulsating sound. An alarm
may continue to sound for up to 3 seconds after the button is
released. Pressing the test button activates the relay after 12 -
seconds.
Note; Tha alectronic test button provides a comprehensive
tes? of the functionality of the unit, DO NOT ATTEMPT fo
test using a naked flame as this in itself eould pose a
potential fire hazard.
3. Determine that the stoke alarm triggers the alarm circuit
in the system controller,
Note: Pressing the test button activates the relay arter 12
saconds and it may take up to 5 secands for the system
controller alarm elrcult ta receive the alarm signal.
4 Vacuum clean the unit every six months to help keep the
unit working effectively.

FALSE ALARMS

Abnormal ajr conditlons may causa the highly sensHive
smoke alarm to give a “false” alarm. DO NOT
DISCONNECT THE POWER SUPFLY.

H no fire is apparent, ventifate the room.
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WARNING: IF THERE IS ANY QUESTION AS TO THE
CAUSE OF AN ALARM, ALWAYS ASSUME THAT THIS IS
DUE TQ AN ACTUAL FAIRE AND FOLLOW YOUR EMER-
GENCY PLANS. DO NOT ASSUME THAT THE ALARM IS A
NUISANCE ALARM.

DUST CAN LEAD TO EXCESS SENSITIVITY. VACUUM
CLEAN AS RECOMMENDED ABOVE.

DO NOT PAINT THE UNIT'

5.9.2 Check the operation of the Emergency Stop switches

Please refer to the startup checks in the Operations section of
this manual

5.9.3 Check the air conditioning/air chiller output

The air supply is directed into the capsule through two
flexible pipes. There are two points of entry to the capsule.
Check that the airflow is present and sufficient to maintain the
desired temperature in the capsule. Check also that the
flexible pipes are not damaged.

rr g

FIGURE 5.18 Cold alr antry polnt

$.94 Check the projector image alignments
Please refer to the Barco manual as supplied.
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§.6.5 Clean the Projector Screen

1.

If the sereen is only slightly dusty, remove the dust with a
feather duster or similar. A vacuum cleaner can be used,
provided that the mouthpiece of the nozzle is protected
by bristles which are firm enough to protect the screcn
from the nozzle but not too stiff so that they scratch the
surface. The brush must be moved in the direction of the
grooves, i.e. up and down on the front (lenticular profile)
and on the back in circular movements from the centre
(Fresnel profile).

If the dirt on the screen cannot be removed by
vacuuminge.g. stains from fingers, then the screen
should be cleaned with normal window cleaner
containing ammonia (NOT alcohol). The whole screen
must be treated otherwise a difference will appear
between treated and untreated areas.

Never use cleaning agents wilh solvents as those may

destray the screen. Also, never rub hard or parsistently on

the screen in order to remove stalns, as this will cause

deformations in the surface which will appear as stains. If

2.

3.

A o

the cleaning agent requires dilutlan, use only lime-free

water.

Moisten a paint pad (nota brush) with the cleaning agent
until the pad is lightly moistened. Moving the pad in the
direction of the profile as described above, apply the
cleaning agent to the screen.
When the liquid has been distributed and worked well
into the grooves, the screen must be wiped dry. Use a dry
paint pad, and wipe in the direction of the profile until
the screen is dry. If the pad becomes too wet, then dry it
or replace it before continuing. It is important that the
screen is completely dry after treatment.

Repeat the treatment if required.

In order to dry the screen completely, a hair dryer can be
used. Use a low heat setting, and maintain a separation
distance between the screen and the dryer such that the
screen does not overheat. Special caution is advised with
black stripe screens that may deform and
buckle at high temperatures.

AW oo bniem ED v elmimmy A 47
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Chapter 6 Maintenance Records
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All maintenance records must be recorded on the following forms to provide
an accurate aceount of the machine history. The majority of the records are
routine inspections, any non-scheduled actions should be recorded on the
appropriate section.
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6.1 DAILY AND WEEKLY CHECKSHEET
System Scrial Nomber- - - - = - - = - - - Date week commencing - - - - = = = =
6.1.1 DAILY CHECKS
Ref Description M| T T S | s
542 Check level of hydraulic oil B |
544 Check pressure filter candition indica-
tor
5.5.3 Drain compressor unit receiver
5.71 Check operation of Emergency Stop
582 Check gap between step and platform
5.9.3 Check the air conditioner/ air chiller
output
6.1.2 WEEKLY CHECKS
Ref Description Date Sig
(541 “Tnspect hoses and cylinders for leaks
5.5.1 Visually inspect condition of external flexible
pipe work
552 Check the filter/regulator drain
5.5.9 Check condition of the vacuum cups
- Check operation of System Exhaust key switch
5.8.1 Check security and condition of handrails
5.8.3 Check condition of access doors and locks
594 Check the projector image alignments
- Check security of door cylinders
- Check security of lighting strips (Floor/roof
panel)
5.1.2 Visually inspect all pipework, actuators, and fit-
tings for leaks and security
5A.15 Inspect all mechanical fixings and Pivot pin lock
nuts for security
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6.1.3 Notes
- Date Comments Signature

A
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Date Comments Signature

ri
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6.2 MONTHLY MAINTENANCE

System Serial Nuwber- = = = = » » = v - Service Year commeneing - - - - - - -

Ref. Description 1{2]|3(4|5]|6|7(8}9]10(11]12

533 Check condition of main isolator

534 | Check operation of RCB unit

554 | Check on-board regulators for
correcl pressure

555 | Clean the compressor filter

557 | Clean the compressor pump
matrix

561 | Change/clean air blower inlet
- | filter element

592 | Check the operation of the
Emergency stop switches

595 | Clean the projector screen

- Check tightness of capsule/
motion base bolts

5A.12| Grease the Linear bearing
assembly

5A.13| Grease the Universal joint
assembly

5A.14| Grease fixed Pivot Bearing
assemblies

'y ) 0. " WML .m A m awas r-J 4
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6.2.1 Notes

Date Comments Signature
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Date Comments Signature
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PERIODIC MAINTENANCE

6.3 PERIODIC MAINTENANCE

System Scrial Number- - « « - - = - = = =

6.3.1 6-Monthly Maintenance

@101

Ref Description Date Sig Natc Sig

53.1 __—_ghcck sccurity of all inteynal connceclions - o

532 Chck cabinet water seal B
*S_.4.5 Change pressurs filter element

548 Clean oil cooler matrix surfaces

549 Check motor rubber vibration mounts

54.10 Cheok gecnrity of monating balts

5.5.5 Change the compressor filter

558 | Chock condition of recsiver hose B

5A.1.7- | Clexk that all clectrical connectors are sewvule

SA.1.10
6.3.2 Annual Maintenance

Ref Description Date Sig

543 Cheek il for contsminstion _'_

54.6 Check operation of hydtaulic reservoir low-level flont switch

5.4.7 Change hydranlic oil suction filler
F:S.s Chupge compressor pmp oil

5A.1.6 Check tightncss of all anchor bolts (GONm)
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ntenanc
6.3.3 Notes

Date Comments Signature
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