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FOREWORD

This Foreword contains the following sections:

¢ How to Use This Manual,
s Type Conventions, and
* Safety Summary,

HOW TO USE THIS MANUAL

This technical manualfis/one of a set of manuals pertaining to an Iwerks Turbo Tour Theatre.
The manuals are arrangedfina specific order according to lwerks Entertainment standards.
The Motion Control Opération and Maintenance Manual is a subsystemn manual, placed in
index #7. '

Each Turbo Tour Theatre has an intreduction and System Operating Procedures detailing all
system procedures for Start-up, SHutdown, Running a Show, and Emergency Procedures. This

manual contains information specific #0 the.motion control system anly.

iwerks advises service technicians to becopie/ familiar with the motion control system by
reading this manual. The manual contains fodissections. The sections are:

Introduction: this section details the parts apd assemblies used in the motion control
system.

Theory of Operation: this section details the theorylof the motion contrel system.

Systemn Operation: this section details the system operatian of'the motion control system.

Maintenance Procedures: this section details all pertinent maéifiténance for the motion
control system.

vii
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TYPE CONVENTIONS

UPPER CASE

A control, switch, mode, or button similarly labeled on the equipment has all UPPER CASE
type, e.g., the SHOW START button on the LOC.

FIRST LETTER CAPITALIZED

A command, mode, orposition not simiiarly labeled on the equipment has the first letter
capitalized, e.g., showontrol issues a Start command.

BRACKETS []

Brackets [ ], refer to illustrations, e.d", th€"prejector {IW00010] is located at Position A [see
Figure 1 on Page 11].

In the example above, [IWO0010) refers t0”"a/photo illustration. Photo illustrations are
separated from the text portion of the manuai. Alf corffesponding photo iltustrations are placed
in an appendix at the end of a manual.

The second use of brackets, [see Figure 1 on Page 111, reéfers to a line drawing. Line
drawings occur as needed within the text of the manual.
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. SAFETY SUMMARY

This safety summary contains the following items:
s Safety Notices,

« General Safety Precautions, and
« Specific Safety Precautions.

SAFETY NOTICES

WARNING

WARNINGS telf readers where personal injury or loss of life
can occur if proceddres are not followed properly.

CAUTION

CAUTIONS tell readers where equipment could be damaged or
destroyed if procedures are not folléwedsproperly.

NOTE

NOTES tell readers important information about procedures,
practices, conditions, or descriptions.
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GENERAL SAFETY PRECAUTIONS

1. READ INSTRUCTIONS:

Before operating lwerks equipment, read the System Operating Procedures in the
Introductory manual in this binder.

2. READ VENDOR DOCUMENTATION:

Before operating lwerks equipment, read and understand the WARNINGs and
CAUTIONSs in the vendor documentation manuals.

3. HEED ALL SAFETY NOTICES:

Obey all safety naficed\n this manual and the vendor documentation.
4. WATER AND MOISTURE:

Do not allow liquids near the equipment cabinets.
5. FOREIGN OBJECTS:

Do not leave foreign objects ar tools,insidesthe equipment cabinets after a maintenance
operation.

6. GROUNDING OR POLARIZATION:
Do not defeat electrical grounding or polarization,
7. CLEANING:
Clean the equipment as recommended in the maintenance seCtions.
8. SERVICING:
Do rot attempt to service this system beyond the descriptions in the maintenance
sections. Refer all other service to lwerks Service Department or an lwerks Authorized

Service Representative who specializes in this type of equipment.

The Iwerks Service Department 24 hour telephone line is (818) 841-5303.
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. SPECIFIC SAFETY PRECAUTIONS

1. Before servicing an equipment cabinet, remove power at the facility circuit breaker.
2. When replacing fuses, use fuses specified by the manufacturer.

3. Before starting a show, verify all guests have locked their seatbelt {see Motion Cantrol
Display on the host computer monitor).

4. Never walk between motion bases during operation.

5. Do not attempt to run a show when the Motion Contral Display shows the Maintenance
screen.

6. When a testshowsegins (Theatre/Off/Local key switch in Local position) a2 harn sounds
and a beacon flashies.aBe careful of moving motion bases.

xii
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SECTION 1
INTRODUCTION

All lwerks motion control systems comprise a motion host cabinet and cne or more motion
control cabinets (see Introductory manual in this binder for specific details on the mation
control cabinets). The motion host and control equipment cahbinets are located in the
projection booth.

Refer to drawing #203605in the Operating System section, appendix B of this manual for the

Show Control/Motion Control combined cabinet configuration.

Every motion cofitrol ystem has a motion host cabinet {Figure 1].

1.1 TYPICAL MOTION HOST,CABINET
Front Elevation [Figure 1]

1. Color Video Monitor
(Recortec RMM-235 VGA)
2. Host Interface
{lwerks)
3. Host Computer
(Industrial Computers #7410-14H/7500°
RMK}
4. Keyboard
(Industrial Computers #6531-KBD/3)
5. Drawer
{for keyboard)
6. Motion Base Card Cage (P/N2029265-00)
7. Motion Base Power Supply (P/N202841-
00)
8. Show Control Power Supply (P/N110512-
C1)

Rear Elevation

1. VGA Twinsplit Assembly
{lwerks VGA Signal Splitter]

2. Terminal Block Connector Panel
{lwerks)

HOST COMPUTEA MONITCA
{MOTION CONTROL DISPLAY)

e ] — HOST INTERFAGE
i| H —_ [ = "
I SBLRANCR
Wo 7 e !/— HOST COMPUTER
| &/|
! =i
L__ i HOST COMPUTER
]
| KEYBOARD & DRAWER
—_—— ] /I
I
i —— J: ~— MOTION BASE CARD

CAGE (OPTIGNAL)

T | MOTION BASE POWER
' /— SUPPLY (OPTIONAL)

= cap-TTT!

FAONT ELEVATION

Figure 1. Typical Host Computer Cabinet

Rev: B, November 7, 1995
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Every motion control system has one or more motian control cabinets (except theatres with
10 or fewer motion bases}. The quantity of motion control cabinets depends on how many
motion bases the theatre contains. Each motion base has a corresponding Motion Base
Controller (MBC) card. The MBC cards are held in card cages on the motion control cabinets.
Each card cage holds up to 10 MBC cards. Each card cage has a corresponding motion
control power suppiy (mounted directly under the card cage (Figure 2]).

1.2 TYPICAL MOTION CONTROL CABINET

Front Elevation

MBC GAAD CAGE
(10 CARDS)

1. Motion Base Card Cage #1
{lwerks P/N=202985-00)

2. Motion Base Power Supply #1
(lwerks P/N 202841700} = ‘ _

3. Motion Base Card Cage #2 \
{lwerks P/N 202965-00} = | MOTION BASE

4, Motion Base Power Supply #2 4 /— POWER SUPPLY
{lwerks P/N 202841-00)

. Rear Elevation

1. Terminal Block Panel
(lwerks)

|

[TIETIIETEN
0 -

j-‘]_' N

= MOTION BASE
i / POWER SUPPLY
i

Cab-1h2

ERONT ELEVATION

Figure 2. Typical Mation Control Cabinet

Rev: B, November 7, 1995 Page 2
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SECTION 2
THEORY OF OPERATION

The motion contral system is a PC based system (Figure 3]. The PC is called the host
computer. The host computer contains the motion control program on an internal disk
emulator card. The motion control program contains the motion data for the show. Each
show has a distinct motion control program. The motion control program is interpreted by the
MBC card. The MBC card converts the data to drive the motion base bi-directional valves.

|
I MOTION CONTROL DISPLAY .
|

| Host Computer

i

|

|
HS5485 :
Communication Linas

iR

[ S~
1

! i = Kayswilch “THEATRE"
System sync signal

[fram audio sys) ‘ |9 P!
Sync Board —/ | ' | _

Host Interface

m=—  eyswitch "LOCAL"

|
t
'
1
i
1
'
|

- Mation Stop, 24 VDC

signal from show contrat

: Sl Mation Start, 24 VDC

Tl l ‘ | ‘ \ i signal from shaw contral
n | :

v ! | !

i Pl I ,

3-Phase contactor I | L i N ! Mction Ready

manitar signal e i L | signal to show contral

I

|

L

‘! ‘ = Notien Aunning signal
‘ to show control

|

I

v L

3-Phase contactor —I s i

ON signal ]
- Cod L w— E-STOP signal

Y ‘ “ | o show control
: |
i b
‘ MBC Cards | - = Beacen
| ! !
& L ————» Hom
i i
Enabla signai i : ! P-0050

- ‘ Motion Base Power Supply
|

Figure 3. Motion Control Block Diagram
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When the system receives power, the host computer boots up in an E-Stop status. There are
four status conditions: E-Stop, Load, Running, and Reset. The current status is shown on the
Motion Controf Display on the host computer monitor.

A service technician resets the system to remove the E-Stop status and the host computer
enters the Load status. In Load status, the Motion Base Controller {MBC) cards {one per
motion base} energize the seatbelt reei solenoids and de-energize the seatbelt receptacle
solenoids. Guests can pull the seatbelt reel and insert the tongue into the receptacle {seatbelt
latched).

The Motion Control Display allows the show operator 10 verify all guests have laiched their
seatbelt (seat status characters). When the seatbeltis latched, the corresponding seat status
indicator displayssthe ® (green) indicator.

The show operatemturpsithe Load/Run key to Run. The host computer receives the Run signal
and reports a Motion Readycondition to show control. Show control then begins flashing the
LOC and OCC START butfens) The show operator presses one of the START buttons and the
show begins running. Show coefitrol starts the show by sending start pulses to the image and
audio sources, and a Motioa” Start’signal to the host computer.

When the show starts, a system s¢nc signal synchronizes the motion to the projection image
and audio {see NOTE below). The systeny sync signal goes 1o a sync board inside the Host
Interface. The sync board converts thesYStem sync signal to a 30 Hz square wave. This
converted signal regulates the output of digitah motion data from the host computer to the
MBC cards. The MBC cards convert the fofigmdata to drive the motion base directional
valves.

NOTE

The system sync signal is derived from the audio”systemn. Audio
systems having a laserdisc audio source output a continuous
signal. Audio systems having a tape based audigsource output
the system sync signal only when the audio source i5.ON.

When show control outputs the Motion Start signal, the host computer begins transmitting
digital motien data in sync with the 30 Hz frequency produced by the Hast Interface sync
board. The microprocessors on the MBC cards respond to the transmitted data by de-
energizing the seatbelt reel soienoids and energizing the seatbelt receptacie solenoids. This
locks the seatbelt tongues into the receptacles for the duration of the show.

The MBC microprocessors convert the digital data into drive data for the directional valves on

the motion bases. Each MBC card converts the digital motion information for one motion
base.

Rev: B, November 7, 1985 Page 4
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. At the conclusion of the show, show cantrol automatically stops the maotion program playback
and changes the status of the host computer from RUN back to LOAD. The host computer
re-cues the motion program and the motion bases relax. The MBC cards energize the seatbelt
reel solenoids and de-energize the seatbelt receptacle solenoids. Guests exit the seats by
pushing the tongue release buttons on the seatbelt receptacies. As guests exit, the seat
status indicators change from ® (green) to © {Available) symbols. The show operator begins
the next show when all © {Available) symbols change to @ (green) symbaols.

Rev: B, November 7, 1995 Page 5
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. SECTION 3
SYSTEM OPERATION

This section contains the following subsections:

.1 Ride Cantrol,

2 Host Computer and Maonitor,

3 Host Interface,

.4 Motion Base Controller card,

5 MBC Card Cage Power Supply, and
6 Operating Procedures.

Rev: B, November 7, 1995 Page 6
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3.1 RIDE CONTROL

The show operator (host) runs shows from the Operator Controf Console {OCC) in the theatre.
Service technicians run test shows from the projection booth using the Local Operator Control
(LOC), Host Interface, and motion contral display. The LOC is mounted on the show control
cabinet. Please refer to the show control manual for LOC controls. The Host Interface is
mounted on the Host Computer Cabinet under the video monitor. The motion control display
is shown on the monitor.

3.2 HOST COMPUTER & MONITOR

The host compufer apd monitor are iocated in the Host Computer Cabinet [Figure 1, [tems 1
and 3].

The host computer is an JBM RC clone (Table 1). The host computer is the brain of the motion
control system. There is nd hérddisk. The motion control program is located on a ftoppy
diskette in drive A. For systgfm/operation, the host computer receives commands via the host
interface, OCC, and LOC.

Table 1. Host Gomputer Controls and Indicatars

Item Control/Indicator Function
1 Reset switch Regets the computer
2 Power - On/Off rocker switch Toggles power ON and OFF
3 HD (red LED} No function
4 A drive (green LED) lNluminates whed the disk in drive A is being accessed

Rev: B, November 7, 1995 Page 7
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. 3.2.1 Maotion C‘ontrol Display

The Motion Control Display is shown on the host computer monitor.

(o 00 e W= N Qe e

TURBO TOUR THEATRE

June 94 - 10:53:53
June 94 - 10:53:55
June 94 - 10:53:37
Tupe 94)- 10:53:57
June 54 - 10:54:04
June 94 40:57:55

Status/Error Message (Scrolling Messages)
Status/Error Message

Run Switch Activated

Request to Start Motion

Playing Motion Data

End of Show Reported by Iwerks System

XX XX

XX XX
. XX XX
XX XX
XX XX

XX
XX
XX
XX
XX

X X
XX
XX
XX
XX

XX
XX
XX
XX
XX

Monday, June 6, 1994 - 10:58:30

C

©
@
§

T RIDE STATUS

SEAT STATUS

Available

Occupied, Need belt
Ready

Empty Belt

Hard Disable

Network Problem or E-Stop
Pumpp Off

RUNNING

Figure 4. Motion Control Display

Rev: B, November 7, 1995
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Table 2. Motion Control Display items

# Name

Function

1 Status/Error
Message window

This is the top window of the Motion Control Display. Inside the window,
motion status messages scroll upward. The messages detail the motion
activity. Each message appears as the activity occurs. Each message
includes the date, time, and description of the activity. |f the window
dispiays an error message, the system requires immediate attention by a
service technician.

2 Motion Base
Configuration &
Seat Status Symbols

The motion base configuration is below the motion status window, to the left
of the seat status indicators. There are two seat staius symbois for each
motion base {one per seat). Each seat status symbaol reflects the current
status of the corresponding seat. The symbols most commonly seen are:

Symbol Colar Indicates

« {dot) blue seat empty with seatbelt unlatched,

g green seat empty with seatbelt latched,

@ lyellow seat occupied with seatbelt unlatched, and
® greed AReady, seat occupied with seatbelt latched.

3 Ride Status window

This winflow istat the bottom right of the Motion Control Display. The
window contaifs the current ride status of the sysiem. There are four
different stafuses:

E-STOP: the host compiiter boots up in E-Stop status. if the show operator
presses the E-Stop switch?/or if the host computer detects an emergency
condition, the motion basgs efiter the E-Stop status,

LOAD: the host computer €ntersthe Load status when the show cperator
turns the Load/Run key to the L@ad position. In the Load pasition, the seats
are available for guests. After aeshg®, the ride status returns to the Load
status automatically.

RUNNING: the host computer enters the Running, status when the show
operator turns the Load/Run key to Run. “Fhé show does not run until the
show operator presses the LOC START buttom.

RESET: the host computer enters the Reset status after an E-Stop status is
removed.

Rev: B, November 7, 1995
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3.3 HOST INTERFACE

The Host Interface is located in the Ride Control Cabinet {Figure 1, [tem 2].

f i Ride Contral 3 -
i Pawar Emergency 1 on : Pump ;
i Theatra Local . -
) Stop i . ,/&—\\‘ = Discennect -
x TN O TN ;
b by ‘ = o :
t——— i L H i
1 N / \‘\ - 4
"1
. Loag o=y, Aun
‘ N
— Turbo Tour Thealre St -

P-0096

Figure 5. Host Interface {mounted on Host Computer Cabinet, under the monitor)

The Host Interface [Figure 5] is the mation cantrol interface. The front panel switches are:

» Power LED (green),

llluminated rocker switch,

EMERGENCY STOP (push-in, double pdll-gutsswitch),

Ride Control: Theatre/Off/Local & Load/RUndmomentary key switches), and
PUMP DISCONNECT (push-pull switch).

Table 3. Host Interface Controls, Swit¢hes,‘and Indicators

# Name Color Type Function
1 Pawer green indicatar llluminates when the/Host Interface has internal
DC power.
2 ON/OFF red rocker switch Switches power to Host Interface ON or OFF.
{Indicates when power is ONJ.
3 Emergency red push-in, pull-out, spring |When pressed in, stops a show and removes
Stop return switch power from the motion base pumps. Pull hack

twao positions as part of the re-cue process.

4 Theatre/Off/ | --—-- three positian key Theatre: leave in this position when running
Local switch shows with guests.

Off: leave in this position when perfarming
maintenance procedures.

Local: leave in this position when running test
shows,

Rev: B, November 7, 1895 Page 10
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. Continued: Table 3.
# Name Color Type Function
5 Load/Run | == two position, Lpad: unlocks the seatbelts.

momentary key switch
Run: cues the system, illuminating the LOC and
QCC START buttons.

= Pump red push in, pull aut switch |When pushed irn: disables 3-phase contacter
Disconnect
When pulled out, the following occurs:

* all moticn bases get 3-phase power,

* all motion bases initialize, and

« the seat status indicators change from X
symbols to one of the symbals in Table 2, page 9.

Rev: B, November 7, 1395 Page 11
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3.4 MOTION BASE CONTROLLER CARD

2. K5 reel unlock solenoid relay
F11 - +24 K3 pump on-pump pilot relay
F12 - Five voit DC regulator

. -
| a : : =l
ERE =
1 i [ = =
O e a =
e 3 ' ] =0
: : T
: : i~ MBccamn
D ese . FUSES
) ) -~ ADDRESS/ROTARY
D e N / SWITCHES
; i )y 3 |
L= Cn ‘
A | Pi=p - |
‘ 3 - ' P % L = | ONIQFF
Z wi ;Li_g ! TOAGLE SWITCH
1 ’ [ |
. | | L‘
FRONT VIEW SI0E VIEW
Figure 6. MBG/Card
The fuses on the card cantrol the following functions:
e F1 - Right Cylinder, Side B down E4 H F3 q £1 ?‘ E2 ﬁ
e F2 - Left Cylinder, Side A up : £ 8
* F3 - Left Cylinder, Side B down
* F4 - Right Cylinder, Side A up, +24
¢ F5 - Pump load valve, +24 s s 2 3
¢ F6 - Cylinder uniock Valve, +24 F5 g F6 | F7 i oFe
e F7 - Front Cylinder, Side A up, +24
e FB8 - Front Cylinder, Side B down, +24
« F9- 1. + 24 to base ON/OFF, ey B £10 “ co ‘f
2. Card disable toggle switch, F12 3 3 3
3. Left/Right seat sensor =
4. Left/Right Tongue, and
5. Pump moter indicator.
e F10- 1. +24 K4 tongue lock solienaid relay and Figure 7.

MBC Card Fuse Layout

Rev: B,

November 7, 19385
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Table 4. MBC Card Components and Related Card Cage Components

MBC Card Components

Item

Control/Indicator

Function

On/Off togglie switch
{front}

When ON - card enabled

When QOFF - card disabled

10 Control LEDs (front)

LEDs illuminate when the corresponding function receives power:

. STATE (green LED},

. FAULT {red LED),

FUSE {red LED},

PUMP ON (green LEDI,
PUMP LOAD {green LED},
LEFT SEAT [green LED),

. LEFT BELT (green LED),

. RIGHT SEAT (green LED],

. RIGHT BELT {green LED}, and
. DISABLE (green LED).

] - L] L

Two red address/rotary
switches

The setting of the switches determines the address of the
correspohding MBC card. For example, the card in Slot 1 of the MBC
card dage has,the address: "01". The top rotary switch is set to the
maost significant digit, "0”. The bottom rotary switch is set to the
least significamt digit, "1".

Related Card Cage /Components

Item

Control/Indicator

Function

SW1 (rear)

Do not touch

Power Enable (green
LLED, reari

When ON - DC power suppiies enabled, shuts off during an E-Stop

RUN {green LED, rear)

liluminates during motion

The Motion Base Controller (MBC) [Figure 6] cards are mounted inside the MBC card cage.
The MBC card cage is located in the Ride Control Cabinet [Figure 4, Item 6].

The MBC card functions are:

turn the motor/pump assembly ON/OFF,

energize/de-energize the pump load solenoid valve,
energize/de-energize the cylinder unlock solenoid valve,
energize/de-energize the seatbelt solenoid locks and reels, and
energize/de-energize the electro-hydraulic control valve solenoids.

Rev: B, November 7, 1995
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Inside the MBC card cage are 10 slots, each slot contains one MBC card. Each MBC card has
a unique address (selected by the red rotary switches on the card}). The addresses are
configured to match the slot to the motion base. For example, the MBC card in siot 1 has
Address 1, and controls Motion Base 1.

The MBC cards process position data received from the motion program on the host computer.
The host computer sends the position data in the form of broadcast messages via an RS-485
serial link to the card cage backplane. The broadcast messages are intended for processing
by all cards or processing by a specific card.

The MBC cards maintain the position and elevation of the corresponding seat assemnblies by
comparing commanded position data {input from host computer) with actual position data
(feedback from the<base control assemblyl, then appropriately controlling the base electro-
hydraulic contrdl valves to move the seat assemblies to the desired position.

Control voltage to the\pasencontrol valves is supplied from the motion base power supply via
+he MBC card. The cdntfal voltage is a 24 volit pulse width modulated signai (approximately
800 Hz). The control voltagefis transferred from the MBC card cage to the motion base
control assembly via a multifcongdictor control cable. One end of the cable connects to the
MBC cage backplane, the opposite end connects the DIN connector on the motion base
control assembly. The base conwol assembly distributes the control signais to the valves.

The MBC card control signals are:

» 24 VDC output to control the motioh basgyhydraulic pump motor.

e Six 24 VDC pulse-width modulation signals_to control the 3 electro-hydraulic control
valves (2 signals per vaive).

e +10 VDC reference for driving the 3 lineaf agtyator position potentiometers.

e Three O to +10 VDC differential input’ amplifiers for reading the position
potentiormeters.

e 24 VDC output to control the cylinder lock valve ~The valve inhibits actuator
movement.

e 24 VDC output to control the pump load valve. The valve directs hydraulic flow from
the pump to the accumulator.

« 24 VDC output to close the two solencids that lock the seatbelt tongues in place.

*» Two 24 VDC pull-to-ground inputs to maonitor two seat sensors. The seat sensors
indicate when a seat is occupied,

¢ Two 24 VDC inputs to monitor the two switches that indicate the seatbelt tongues are
latched (guest is able to unlatch).

NOTE

In reference to the above signal, the guest manualily inserts the
seatbelt tongue in place (latched). When the show operatar
starts the show, the seatbelt assemblies lock the seatbelt
tongues in place {guest unable to unlatchl).

Rev: B, November 7, 1995 Page 14
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3.5 MBC CARD CAGE POWER SUPPLY
The motion base power supply is located in the Ride Control Cabinet [Figure 4, below Item 6].

The motion base power supply supplies 24 volts DC to the MBC cards (MBC cards control the
motion bases). Inside the motion base power supply are two 24 VDC power supplies. Each
24 VDC power suppiy supplies 24 volts DC to five MBC cards. Both power supplies are active
except in an E-STOP status.

An AC circuit breaker [bottom left - Figure 4, Itern 1] protects the unit from voltage overload.

In addition, both internal 24 VDC power supplies each contain an AC input fuse and five DC
output fuses,

Table 5. Motion Base Power Supply Components

[tem Control/Indicator Function

1 PS1 (green LED) wiRen illuminated: one of the 24 VDC power supplies outputs DC power
to five MBC cards (cards 1 to 5).

2 PS2 i{green LED} When_illerinated; the opposite 24 VDC power Supply outputs DC voltage
to five MBC gards (cards 6 to 10).

3 Fuses (10} Protects $he MBTards and the MBC power supply from current
overload.

4 LED (below fuses} When illuminated: thetWo 24 VDC power supplies receive facility AC
voltage.

5 Circuit Breakers {Duat Provides AC power, protgcts AQ inputs to the DC power supplies.

Switch)

3.6 OPERATING PROCEDURES

Please refer to the Introduction and Operating Procedures located/at’iie front of the binder.

Rev: B, November 7, 1995 Page 15
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. SECTION 4
MAINTENANCE PROCEDURES

This section contains the following subsections:

4.1 Preventive Maintenance Schedule,

4.2 Access,

4.3 Cleaning the Cabinet,

4.4 Running the Audio and Picture without Motion, and
4.5 Electro-Hydraulic Re-calibration.

4.1 PREVENTIVE MAINTENANCE SCHEDULE

CHECKBOX MONTHLY OPERATIONS

Carefully feather-dust tife‘interior of the equipment cabinets, then vacuum.

. Clean the exterior of thefequipment cabinets.

2 months - inspect the terMinal strip connections, plugs, sockets, and ELCO
connectors for tightness.

AS NEEDED OPERATICNS

Re-calibrate the rmotion base electro-hydrauliescontrol valves (if a MBC card is
removed ar replaced).

4.2 ACCESS

The cabinet has a rear access door.

WARNING

DO NOT open this door during normal operation.

Rev: B, November 7, 1995 Page 16
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. 4.3 CLEANING THE CABINET

On the cabinet exterior use a cloth that is ciean, damp, and lint free. Feather-dust the
components on the front of the cabinet.

For the cabinet interior, feather-dust the electronic components. Carefully vacuum out any
dust build-up at the bottom of the cabinet.

WARNING

Turn.off the motion control cabinet at the circuit breaker before
clganing the interior of the cabinet.

4.4 RUNNING THE AUDIQ"AND PICTURE WITHOUT MOTION

Start this procedure with the shoWw gued and ready. Turn the Theatre/Off/Locai switch to OFF.
Press the LOC START button.

Rev: B, Navember 7, 1995 Page 17




TURBO TOUR THEATRE
MOTION CONTROL SYSTEM IWERKS ENTERTAINMENT

4.5 ELECTRO-HYDRAULIC RE-CALIBRATION

If a service technician removes a motion base from the system or if an MBC card is removed
from the MBC card cage, the motion base electro-hydraulic control valves require recalibration.

Use the instructions below to recalibrate the control valves:

4.5.1 Recalibrating One Base

s type M - change fram to Mation Controf Display to Maintenance screen
* type Page Up or Page Down for the address of the base

* type A - AGTIONS ON THIS BASE (green background)

* type C - ¢alibration

* wait 20 seeonds

* oress # to savendata

* press keys Ctridap@\Enter - return to Motion Control Display

4.5.72 Recalibrating All Bases

* type M - change from to Motiop/Control Display to maintenance screen
s type A - ACTIONS ON ALL BASESfgreen background)

s type C - calibration

* wait 20 seconds

* press # to save data

* press keys Ctrl and Enter - return to Motién £antrol Display

After recalibration, the host computer knows the range ¢f the cylinder movement.

Rev: B, November 7, 1295 Page 18
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APPENDIX B
SYSTEM DRAWINGS

NUMBER TITLE

110742 Block Diagram, 3-Phase Power
110768 Motion Control System

110844 - Motion Base Power Control
111077 Motion Base 3-Phase Power Wiring

> 0> P

Rev: B, November 7, 1995

Page 20




INTANIVIEIINT SH Mt

i 1730 1 eag
f @ YZriol /
| a3 lm%? < IMON apag | t6/Z1L/6 100
ﬁ v cuoisiaay| MI/HRd ¥3IMOd ISYH-T
:Aq umblQ HWYHOVIO ¥2078 @il
W koL f Bag ISA-IINN A-LLL 1eelosy
ISve NOHLOW HOVH vOIdAL m
IVMIJ0S | AL m -
1213 m TIYMLI0S ATV
| T0UINOD |
i
" TodiNoD
Y ; _
|
{03y IM—QuvYH) A1 dANd m auw___umhmsz
HOLIMS quvod : LI3INNOOSIT
1AVSIE QUvD 1IN2Y10 08W ! ¥IMod
! 3ISYHd - €
“f )
|
f 10¥INGD m
[}
Fmmmmmmmm—mm e — ———— e ——— = —— oo C ST oT T T T EE T 4 |
[ 3SvYE NOILOW m |
m m m TOHLNOD
W (AIMIM—TYVH) “ !
" HOLIMS m '
“ 430/N0 2J5vE " _
i | |
| S I | _ R
| s | |
m Y . | v i -
] . 1 I
i 1 | HIAXYIYL i
_ YOLOW R, gdioviNoD | || ¥FIvIE " MOLOVINOD LN 4IMOJ _
|| ISVHITE Ll Gvomgano [ YILIVLS i HOOYD et WIMOd e NN (e 3SVHA—C
|| onnvaaAH YOLOW | RNV " ISVHd—¢ WILSAS LDV
m " " NOILOW
L] I
1 I — ! —

\
S3ISVE NOILOW ¥3HLO O-;

- @ °




TURBO TOUR THEATRE
MOTION CONTROL. SYSTEM IWERKS ENTERTAINMENT

APPENDIX C
PROJECT SPECIFIC DRAWINGS

)
m
<

NUMBER TITLE

.

203955  Assy, Motion Control Cabinet
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REV DESCRIPTION BY APPROVED DATE
Initial Release for Production JCH . —
Bass - Stockton
Assembly, !
Motion Control Cabinet |
|
i
|
|
i
|
NOTICE ;
!
The data in this decument incorporates praprietary fights of !
IWERKS ENTERTAINMENT, INC.
4540 West Valerio St., Burbank, CA, 91505 (USA
(818) B41-7766
Any party accepting this document does sa in confidence and agrees that it shali pdt be dupficated in
whole or in part, nor disclosed to others, withaut the written consent of lwerks Entertainment, [nc.
Project: DWG No.; 203955 Rev. A
IWERKS ENTERTAINMENT, INC. Bass - Stockton
Drawn By: J. Husung 14 Sep 95
4540 West Valerio Street Drawing Titie:
Burbank, CA 91505 US.A Assembly, Released: 2L S L
(818) 843-T766 Motion Contral Cabinet ( % /G SEPFS
Fiie: &~ 203935A.D0C Paze | of 7




ASSOCIATED DRAWINGS:

DRAWING NUMBER DESCIPTION
110828 Vertical Rail Location, Mortion Host Cabinet
Project: DWG No.: 203955 Rev. A o
IWERKS ENTERTAINMENT, (NC. Bass - Stackton - @
Drawn By: J. Husung 14 Sep 95
4340 West Valerio Street Drawing Title:
Burbank. CA 91303 U.S.A Assambly, Released:
(B18) 841-7766 Mation Contral Cabinet
File: 203935A.00C | Page -2 of 7




Number of CKTs |
MANUFACTURING INSTRUCTIONS: 100 VAC
120 YAC
2 | 220 YAC
__ 1. Arach side panel(s) as required per the booth layour, * | 50 Hz
60 Hz |
____ 2. Junction Boxes mouni on the left side of the cabinet. « | Top Feed
Bot Feed
3. Each Junction Box contains (1] outlet on [1] circuir. 170V >120V
Transformer
CKT#| AMPS | OUTLETS [EQUIPMENT POWERED | Required
[ 13 ] Motion Control Card Cage Power Supply #1 | 5.2 | Total kKVA
2 13 1 Motion Contrel Card Cage Power Supply #2 ]

4. Chassis ground is carried via green/veliow wire and terminate to facility “earth” ground.
3. Locare Cabinet Rails per [werks drawing mentioned on page 2.

6. Install Cable Support’Bar on the rear cabinet rail at Card Cage assembly.

7. MOTION BASE POWER/SUPPLIES: Configure for required line voltage.

8. MOTION BASE POWERISUPPLIES: Adjust DC output voltage to 24.0 Volts,

9. Mount equipment and panels in locatidns'shown on elevation drawings.

*¥ 0. Connecta #12 AWG green/yellow wire between “JD" and “JE” on each MOTION BASE CARD
CAGE.

o 11. Connecta #12 AWG green/yellow wire betweeir€achPOWER SUPPLY GROUND STUD and
the Motion Sysiem CENTRAL GROUND BUS io€ated oft the Iwerks Terminai Panel
#110116-02.

** 12. Connect #12 green/yellow wire between the Motion System CENTRAL GROUND BUS located
onthe [werks Terminal Panel #110116-02 and FRAME GROUND located at the Top Junction
Box.

e 13. Connecta #12 AWG green/yeliow wire between the Motion System CENTRAL GROUND BUS
located on the Iwerks Terminal Panal #110116-02 and HOST INTERFACE GROUND STUD
located in the Show Control cabinet.

14. MOTION BASE CARD CAGE #1:

a. Connect, using ASSY# 804489-00, the 24-volt outputs of Motion Base Power Supply #1 to
their corresponding terminals on Motion Base Card Cage #1. Connect “JC - Power Supply
Enable” to Motion Base Power Supply #1 TB3 using a yellow #18 AWG Twisted Pair.

b. Connect “JA - Control In” to HOST INTERFACE “J5 - Com 1"using [werks cable #200863.

¢. Terminarion switch SW-1=0N.

Project: DWG No.: 2039855 Rev. A 2w,
[WERKS ENTERTAINMENT, INC. Bass - Stocktan \’/J ol
Drawn By: J. Husung 14 Sbp 95
4540 West Valerio Street Drawing Tite:
Burbank, CA 91505 U.S.A Assembly, Released:
(318) 841-7766 Maotian Contral Cabinet
File: 2039534.00C T Page -3of7




___15. MOTION BASE CARD CAGE #2:
a. Connect, using ASSY# 804489-00, the 24-volt outputs of Motion Base Power Supply #2 to
their corresponding terminals on Motion Base Card Cage #2. Connect “JC - Power Supply
Enable” to Motion Base Power Supply #2 TB3 using a yellow #18 AWG Twisted Patr.
b. Connect “JA - Control In” to HOST INTERFACE “I6 - Com 2" using Iwerks cable #200869.
¢. Termination switch SW1 = ON.
~
16, Label ali Terminal Blocks, Connectors, etc., with numbers and function. Example: “TB1 - Spare
Input”

17. Place a copy of this document and the schematic/wiring diagram/wirelist inside the cabinet.

** [MPORTANT SAFETY NOTE !!!
WHEN INSTALLING THE GROUNDING STRAPS: MAKE SURE THAT ALL POWER TO THE ENTIRE
MOTION SYSTEM, INCLUDING THE 3-PHASE BASE POWER, [S SHUT OFF AT THE MAIN DISCONNECT!

THIS NOTE ALSO(APPLIES DURING FIELD INSTALLATION OF THE SYSTEM.

. Project: DWG No.: 203955 Rev. A i/
IWERKS ENTERTAINMENT, INC, Bass - Stockion 7
~Drawn By: J. Husung ‘ 14 Sep 95
4540 West Valerio Street Drawing Title: .
Burbank, CA 91505 US.A Assembly, Released:
{818) 841-7766 Mortion Control Cabinet :
[ File: 203955A.00C T Page = of 7




CABINET FRONT ELEVATION:

3.5 Inch Blank Panel
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———  Iwerks #202565-00

—— —  [werks #202841-00
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— [ Jwerks #202841-00

‘ Project: DWG No.: 203955 Rev. A @
[WERKS ENTERTADNMENT, INC. Bass - Stackton N
Drawn By: J. Husung 14-Sep 95
4540 West Valerio Street [ Drawing Title: :
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PARTS LIST:
I Qry | IT™ MFG PART NUMBER IWERKS # | DESCRIPTION MANUFACTURER
1
1 2 | AS4734 804175-00 | Assy, Cabinet, 70™H Stantron
1 3 | LM70 803239-00 | Cabinet Rails, 70™H, 1 Pair Stantron
4
5
8 {2127GT 801208-00 | Receptacie, 204, 125V, Grounding Wiremaold
7 | 2127G8B 800428-00 | Receptacle, 15A, 250V, Grounding Wiremold
8 |5686C 801228-00 | Plug, 15A, 250V, Grounding Hubbell
g
2 10 | 4SDW -1/2 800434-00 | Outlet Box, 4" Square, Oeep Bowers
11 | 4SW-EXT-1/2 800526-00 | Extension Box, 4” Square Bowers
12 | 400 800435-00 | Plate, Blank Cover, 4" Square Bowers
13 | 842 801242-00 | Connector, Chase Nigple, 1/2" T&B
14 | 141 801237-00 [ Nut, Locknut, 1/2" T&3
2 15 |[458 802890-00 | Plate, Single Outlet, 4" Square Bowers
2 168 | 2620A 803054-00 | Receptacle, Twist-Lack, 250V, 30A Hubbell
17
18 |1901-85 802946-00> | Power Strip, 6 Qutlet, U-Ground SPC Technology
19 | §19-1 (black) 800635200 /| Panel, 1.75", Blank, Black Soundolier
4 20 [ $19-3 (black) 800529-007| Panel, 3.50", Biank, Black Soundolier
21 | $18-5 (black) 801356-00 | Papél, 5:25", Blank, Black Soundolier
22 | 519-7 (black) 800836-00 | Panelg?.00% Blank, Black Soundolier
23 | 519-10 {black) 803285-00 | Panel, 10.5% Elank, Black Soundolier
24 [ SVP19-1 {black) BO0438-00 | Panel, 1.75" /Perfgrated, Black Soundoiier
4 25 | SVP19-3 (black) 800530-00 | Panel, 3.50°%, Perforated; Black Scundaiier
26 | E1.5x1LGBN 803101-00 { Wire Duct, Plaslic, 18"x 1"x 6' Fanduit
27 | C1.5LG8N 803102-00 | Cover, Wire Duct, 1.5"/wide x &' Panduit
28
1 29 | 110116-02 110116-02 | Assy, Terminal Block Panel lwerks
2 30 | 110908-00 110908 | Bar, Support Cable Iwerks
2 31| 804489-00 804489-00 | Assy, Harness, Power Motion Contral Iwerks
32
2 33 1 202965-00 202965-C0 | Assy, Card Cage, Motion Base, {0 Position lwerks
12 34 | TTTMBD2.XLS 110991-00 | Circuit Card, Motion Base Controller lwerks
8 35 | BLANK.XLS 803665-00 | Plate, Biank Cover, MBC Card Alcorn
2 36 | 202841-00 202841-00 |-Assy, Power Supply, Motion Base, 24-volt . lwerks
1 37 | 200868-00 202868-00 | Assy, Cable, Rack Communication, 7 foot [ lwerks
38
39
1 40 | SJH4-1210 800446-00 | Clear Ticket Holder | Eastman
41
42
Project: DWG No.: 203955 Rev, A 177,
[WERKS ENTERTAINMENT, INC. Bass - Stockton ey
Drawn By: J. Husung 14 Sep 95
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Iwerks Entertainment Incorporated
4540 \West Valerio Street, Burbank, CA 31505-1046

Tel: 818-841-7766; Fax: 818-841-7847

IMPORTANT USER INFORMATION

This manual was developed solely for the use of thg Regipient to assist in the performance of
routine care and maintenance of equipment created”by/lwerks Entertainment. The contents
cantain valuable trade secrets of the developer. Any{pariy’accepting this document does sa in
confidence and agrees that it shall not be duplicated in wholegr in part, nor disclosed to athers
without the written consent of lwerks Entertainment.

Furthermore, the Recipient shall not allow the publication, dupligationegpying, photo
reproduction or recarding in other form or media without the specifi¢ written consent of lwerks
Entertainment.

WARRANTY INFORMATION: Warranty on the product covered by this manual is subject to the

limitations and disclaimers set forth in the warranty disclaimer originally written in the purchase
agreement,

© 1995 Ilwerks Entertainment Inc. All rights reserved. Printad in the USA.
DATE: Aprii 25, 1985
REV: B
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Appenrdix A 34 ... ... Lo A0 oo 0
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. FOREWORD

This Forewerd contains the following sections:

s How to Use This Manual,
* Type Conventions, and
¢ Safety Summary.

HOW TO USE THIS MANUAL

This technical manual is/ong of a set of manuals pertaining to the Turbo Tour Theatre. The
manuals are arranged in a’speeific, order according to lwerks Entertainment standards. In the
binder, the Motion Base Opeération and Maintenance Manual is a subsystem manual placed
behind the Mction Contrcl Operatién and Maintenance Manual.

The first manual in the Turbo Tour Manual sét is called the Introduction and System Operating

Procedures. This manual has all systemgprocedures for Start-up, Shutdown, Running a Show,

. and Emergency Procedures. This manualcontains information specific to the motion base
' only.

lwerks advises all service technicians to become familtarwith the motion base by reading this
manual. The manual contains five sections. The sectionssare:

Introduction: this section contains a list of parts and @ssemblies used in the motion base,
and other related information.

System Operation: this section contains the system operatiens0fsthe motion base.

Operating Procedures: this section contains the operating proceddres for the motion base
only.

Troubleshooting Procedures: this section contains troubleshooting for the motion base
only.

Maintenance Procedures:; this section contains all pertinent maintenance information to
the motion base.
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® FOREWORD

This Foreword contains the following sections:

* How to Use This Manual,
+ Type Conventions, and
¢ Safety Summary.

HOW TO USE THIS MANUAL

This technical manual is Bnei a set of manuals pertaining te the Turbo Tour Theatre. The
manuals are arranged in 2 gpagific order according to Iwerks Entertainment standards. in the
binder, the Motion Base Operatién and Maintenance Manual is a subsystem manual placed
behind the Motion Contral Opératiofl and Maintenance Manual,

The first manual in the Turbo Tour m@nual set is called the Introduction and System Operating
Procedures. This manual has all system pfocedures for Start-up, Shutdown, Running a Show,

. and Emergency Procedures. This manual gontains information specific to the motion base
only.

lwerks advises all service technicians to become familifrwith the motion base by reading this
manual. The manual contains five sections. The segtigns are:

Introduction: this section contains a list of parts and assémblies used in the motion base,
and other related informaticn.

System Operation: this section contains the system operation ot the mation base.

Operating Procedures: this section contains the operating proceddrésfor the motion base
only.

Troubleshooting Procedures: this section contains troubleshooting for the motion base
only.

Maintenance Procedures: this section contains ail pertinent maintenance information 1o
the mation base.




TURBO TOUR THEATRE
MOTION BASE IWERKS ENTERTAINMENT

TYPE CONVENTIONS

UPPER CASE

A control, switech, mode, or button similarly labeied on the equipment has ali UPPER CASE
type, e.g., the SHOW START button on the LOC,

FIRST LETTER CAPITALIZED

A command, mode, or pasition not similarly labeled on the equipment has the first letter
capitalized, e.g., show ggntral issues a Start command.

BRACKETS []

Brackets [ I, refer to illustrations, e.g., the’ projector {IWO0C10] is located at Position A [see
Figure 1 on Page 11].

In the example above, [IWQ0Q10] refers to”a phato iflustration. Photo illustrations are
separated from the text portien of the manual. AWcarresponding photo illustrations are placed
in an appendix at the end of a manual.

The second use of brackets, [see Figure 1 on Page(11], refers to a line drawing. Line
drawings occur as needed within the text of the manual.
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SAFETY SUMMARY

This safety summary contains the following items:
= Safety Notices,

+ General Safety Precautions, and
¢ Specific Safety Precautions.

SAFETY NOTICES

WARNING

WARNINGS el readers where personat injury or loss of life
can occur if a progedure is not properly performed.

CAUTION

CAUTIONS tell readers where egliprient could be damaged or
destroyed if a procedure is not followed groperly.

NOTE

NOTES tell readers important information about™proc¢edures,
practices, conditions, or descriptions.

Xt
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GENERAL SAFETY PRECAUTIONS

. READ INSTRUCTIONS:
Before aperating Iwerks equipment, read the Operating Procecures.

. READ VENDOR DOCUMENTATION:

Before operating lwerks equipment, read and understand the WARNINGs and
CAUTIONSs in the vendor documentation manuals.

. HEED ALL SAFETY NOTICES:

Obey all safetymotices in this manual and the vendor documentation.
4. WATER AND MOISTURE:

Do not allow liquids neargfhe motion bases uniess specified in this manual.
5. FOREIGN OBJECTS:

_ Do not leave foreign objects or tfaisgfside the bellows or on a motion base after a
.“ maintenance operation.

6. GROUNDING OR POLARIZATION:
De not defeat electrical grounding or polarization.
7. CLEANING:
Clean the equipment as recommended in the maintenance sections.
8. SERVICING:
Do not attempt to service this system beyond the descriptions in the maintenance
sections. Refer all other service to lwerks Service Department or an lwerks Authorized

Service Representative who specializes in this type of equipment.

The lwerks Service Department 24 hour telephone line is {818) 841-5303.

xii
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SPECIFIC SAFETY PRECAUTIONS

1. The motion bases start motion automatically without warning. Before servicing, disable
the base by switching the base controi assembly ON/OFF switch Off,

2. Do not attempt electronic maintenance without removing power, 230 VAC is present in
the base electronics.

3. Always release hydraulic pressure before removing or servicing components. Release
hydraulic pressure by turning the maintenance drain valve counter-clockwise. [The
maintenance drain valve is Item 22 on Figure 4, page 31.

4. Motion base oil and components are hot during cperation. Allow the oil and base
compenents 1 cogl before servicing {30 to 40 minutes!.

xiil
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® SECTION 1
INTRODUCTION

1.1 SEAT ASSEMBLY

The motion base supports and moves the seat assembly. The seat assembly [Figure 2] is a
fibergiass structure with a steel frame sub-assembly for support. The assembly has two seats,
each having a2 load capacity of 325 pounds (650 pounds per assembly).

Under each seat is a seat sensor that detects the presence of a guest in the seat. When the
seat is occupied, the seat sensor asserts an occupled signal tc the MBC.

Figure 1. Motion Base and Seat Assembly

HALE A: INSERT < HOLE B: INSERT
‘\_ ARELEASE TOOL HERE AELEASE TQOL HERE

To the outside of each seat is a seatbelt
reel and tongue. On the inside is a dual
receptacle. The dual receptacle contains
solenoid-operated mechanisms and
SBNSOrs. The solenoid-operated
mechanisms lock the seatbelt reels into
the receptacle and are controlled by
show control. The sensors maonitor
seatbelt operation.

LEFT SEAT3ELT REEL CENTER SEATBELT RECIPTACLES
. Figure 2. Seatbelt Reel and Dual Receptacle

Rev: B, April 25, 1995 . Page 1
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A seatbeit release tool [Figure 3] (provided by Iwerks} allows a show cperater to unlock the
seatbelt of a guest, should the guest need to leave the ride before a show starts.

Insert the long end of the release tool in
Hole B [see Figure 2] to release the

seatbelt tongue. Insert into Hoie A to — ST
release the seatbelt reel — AN e a
. : R -‘\-\\"-A.'\‘ o R 9.
-'4 3 ‘-.{“"\\R‘\\\Wzﬁbﬁk x\\\ :

Figure 3. Seatbelt Release Tool {part #102777)

Rev: B, Aprii 25, 1995 Page 2
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1.2 MOTION BASE

The motion base [Figure 4] is an integrated package mounted on a large steel frame.

The electric motor and hydraulic pump are powered by 230 VAC, 60 Hz, 3 phase. Power to
the bi-directional vaives and transducers is suppiied by a Motion Base Controller (MBC]) card
{24 VDC}. One MBC card controls one base. The MBC card receives motion data from the
host computer. Both components are located in the motion contrel cabinet.

A control cable connects the MBC card to the control input connector on the base control
assembly. The MBC card controls the position and speed of the cylinder assemtlies via the

attached transducer.

Please refer tc Figdfe & and Table 1 for a list of the moticn base components.

10
11

Figure 4. Motion Base Components

Rev: B, April 25, 1295 Page 3
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Table 1. Motion Base Components

Component

Function

Left Rear Cylinder Assembly with
transducer

lifts the left rear of the seat assembly, providing motion

2 Pump Load Valve when closed: directs oil into the reservoir
when open: diracts ail in the manifoid
3 Pressure Relief Valve adjusts the oil pressure {700 psi}
4 Qil Reserveir stores ail
5 Clean-out cover ramove to access reservoir interior
5] Qil Level Sight glass with temperature | check oil level and temperature
gauge
7 Oil Filter cleans the oil
8 Right Rear Cylinder Assembiy' with lifts the right rear of the seat assembly, providing metion
transducer
9 Right Bi-Directional Valve and supplies oil to the right rear cylinder assembiy
actuator
10 | Front Bi-Directional Valve and supplies oil to the front cylinder assembly
actuator
|
11 | Left Bi-Directional Valve and actuator | supglies ail te the left rear cylinder assembly
12 | Manifold Assembfy routes oil tosthe bi-directional valves
13 | Qil fiiler cap ol intake
14 | Cylinder Unlock Valve applies pressure fragh the accumulator to the top of the
cylinder
15 | Electric motor with hydraulic pump turns the pump
16 | Power plug from electric motar {230 provides power to the electricymotor
VAC]
17 | Base Control Assembly routes pawer to the electric motor, algo routes control signais
from MBC card to the valves and transducers
shuts off in event of current cverload
18 | Control Input Connector connects the control cable from the MBC card to the base
centroi assembly
19 | On/Off Switch shuts off electric motor and control voltage signais (AC still
present)
20 | Contactor connects AC to the electric motor
21 | Oil pressure check paint -
22 ] Front Cylinder Assermnbly with lifts the front of the seat assembly, providing matian
transducer
Rev: B, April 25, 1895 Page 4
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& Component Function

23 | Oil Maintenance Drain Valve releases stored energy (oil) from the accumulater to the
reservoir

24 ] Hydraulic accumulator stores energy (oil} for peak demand periods

25 | Nitrogen Pressure check peint -

Rev: B, April 25, 1995

Page 5
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SECTION 2
SYSTEM OPERATION

This section contains the following subsections: Motion Base Specifications,
Electrical/Hydrauiic, Bellows, Control Box Assembly, Reserveir/Base, Motor and Pump,
Manifold Assembly, Accumuiator, and Cylinder Assembiies.

2.1 MOTION BASE SPECIFICATIONS

Table 2. Motion Base Specifications

PHYSICAL DESCRIPTION

Size 56" wide x 40-1/2"deep x 41"high (at rest]

Weight (total) 730 peunds {unloaded)

Operating Area 38 squasé feety 5.5 (1727 mm)] = side to side x .75’ (2030 mm) = fore and
aft

Seats steel frame with fiberglass shell

Load Capacity 650 Ibs {325 |bs pef seat)

HYDRAULIC/SYSTEM

Mation Base oil I0W-50W Castrol GTX matefoil frecommended by Iwerks Service Department)
Reservoir Capacity 4 gallons
System Pressure 700 psi {can change depending on thegfilm presentation, check with the lwerks

Service Department)

Pump Capacity 3 gallons per minute

Accumulator oil: 2-1/2 gallons capacity
nitrogen: charged to 350-400 psi

Cylinder Assemblies {31 | The cylinders rise 12 inches at a maximum velacity of 1 5finches per second.

Electric Motor 1.5 horse power electric motor {rated at 3 galions per minute)

ELECTRICAL REQUIREMENTS

Electric Motor & Pump 230 VAC, B0 Hz, 3 phase (some systems require 380 VAC, 50 Hz, 3 phasel
SEAT MOTICON

Vertical Displacement = 6 inches

Vertical Velocity 15 inches per secand

Pitch + 41 degrees

Roll + 31 degrees

Rev: B, April 25, 1895 Page 6
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2.2 ELECTRICAL/HYDRAULIC

A power cord is connected to the contactor (base control assembly). The power cord feeds
230 VAC, B0 Hz, 3 phase (some systems require 380 VAC, 50 Hz, 3 phase) to the motar and
pump. Alsc attached to the base control assembly is a cable connected to the mation control
cabinet.

The motar/pump assembly mounts to the reservoir/base weldment with isolation mounts for
noise attenuation. Thisis a fixed displacement vane pump. A 1.5 horse power electric motor
(rated at 3 gallons per minute) drives the vane pump.

Refer to Appendix B for the hydraulic schematic of a motion base. The reservoir supplies oil
to the pump via a sugticn hose. The pump supplies oil in parallel to the accumulator and the
main pressure galley of the manifold. The path from the pump to the manifold and
accumulator flowssthroughsa check valve. This valve prevents unloading of the accumulater.
The accumulator supplies/oil directly to "cylinder-rod-end-galley” of the manifoid.

Full accumulator pressire ™fs galways present at the cylinder rod ends. The
cylinder-rod-end-galley is isolafed from the main pressure-galley by the normally closed
Cytinder Unlock solenoid valve. Wifen/de-energized (closed), the accumulator pressure cannot
reach the main pressure galley.

The system relief valve is the first valvefon thesmain pressure galley. Itis a spring operated,
mechanical valve set to 700 psi. It prevent§ system pressure from exceeding this value. The
Pump Load solenoid valve is the next valve'or’the main pressure galley. This is a normaily
open valve. When this valve de-energizes {opef); pump flow goes directly to the reservoir.
If the electro-hydraulic controi valves receive a commanpd for cylinder motion while the Pump
Load solenoid de-energizes, the caorresponding cylindgr fetracts to the minimum energy
position.

The manifold Pump Load and Cylinder Unload sclenoid valves interaet to provide four states
as shown in Table 3. States 1, 2, and 3 are valid states when the motar/pump assembly runs.
Only State 1 is valid if the motor/pump assembly is off. State“2sis the only valid way for
draining the accumulator electrically. State 3 is the normal state dufing.a$how, and State 4
is never allowed by the controller.

Table 3. Valve States

State Pump Load Valve Cylinder Unload Valve Condition

3 De-energize {cpenl De-energize {closed) Narmal off condition, accumulator pressure at
cylinder rod end.

2 De-energize (open) Energized [cpen) Drain the accumulator.
3 Energized (closed) Energized (open) Nermal show run condition.
4 Energized {closed) De-energized (closed} The MBC card does not allow this combination.

Rev: B, April 25, 1995 Page 7
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2.6 MOTOR AND PUMP

The pump is coupled to a 1.5 horse power, 3 phase induction motor. The vane pump delivers
oil at a rate of 3 gallons per minute.

2.7 MANIFOLD ASSEMBLY

The manifold assembly is the pressure feed and distribution unit for the hydraulic system. Cil
goes to the manifold pressure galleys by the pump and accumulatar. Three electro-hydraulic
control valves contr®l the flow from the manifeld to the cylinders. A mechanical spring loaded
relief valve maintains system pressure and provides over pressure protection for the system.
Two solenaoids controlethe Pump Load/Unload and Cylinder Unlock functions.

2.8 ACCUMULATOR

The accumulater is a steel alloy pressure #8ssel. |t stores 2.5 gallons of cil and acts as a
pulse damper to attenuate hydraulic noige.

fnside the vessel is a rubber bladder chargedwith/nitcogen gas at 400 psi. As cil pumps into
the accumulator, the nitrogen filled bladder geté~€ompressed. When the hydraulic system
requires more oil than the pump delivers, the gompréssed bladder forces oil from the
accumulator into the manifold.

2.9 CYLINDER ASSEMBLY

There are three cyiinder assemblies. Two cylinders are at the cofngrse7and one is on the
opposite side in the middle. Each cylinder assembly comprises a 12 jiich stroke hydraulic
cvlinder, a linear transducer, two pillow blocks, and a rod end bearing.

The rod end bearing secures the seat assembly to the cylinders. The linear transducer
provides pasition data to the motion base contrailer.

2.10 OPERATING PROCEDURES

The motion bases do not require daily Start-up and Shutdown procedures. All that is required
is a warm-up exercise prior to the pre-operation test show. Please refer to the /ntroduction
and Operating Procedures, index 1 in this binder.

Rev: B, April 25, 1985 Page 10
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Also mounted on the manifold are the three electro-hydraulic control valves. The valves are
3 position, 3 way, meter-in/meter-out valves. The position of the valves shown in the
hydraulic schematic is the state to command the cylinders tc retract. The valves in this state
allow oil to drain from the bottom end of the cylinders threcugh the filter tc the reservair.

The oil pressure from the accumulator, present at the top end of the cylinders, retracts the
cylinder reds. To actuate the cylinders, the valves would utilize the "top position” as shown
on the hydraulic schematic. This setting allows pressurized oil to flow to the bottom end of
the cylinders, pushing the oil out of the top end into the accumulator, The difference in area
between the top and bottom of the cylinder is what drives the rods up when pressure is
present at both ends.

2.3 BELLOWS

Each bellows is a black, firesfetardant, flexible shroud. One end of the bellows attaches to the
motion base. The opposife end of the bellows attaches to the bottom of the seat assembly.

The bellows conforms to any seaworientaticn and attenuates noise generated by the motion
base. It also enhances the visual appedfance by concealing the moticn base components.

Rev: B, April 256, 1995 Page 8
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2.4 BASE CONTROL ASSEMBLY — T .
Attached to the front of each moticn base is i 0l J

a base control assembiy. The base control WIH:\I L ‘
assembly consists cf a motor starter, power Uj__,',l' !
termination box, and control termination tox, A“F:w“ﬁ —~

The following moticn base equipment receive
power via the base control assembly

termination box: . -
y —— ;
i S >
¢ linear transducers (3), g = :1 o :
» bi-hydraulic valves (3} SNt go
=" H
e actuators (3), N }J i
p ",

* pump load/@nload valve, and
+ cylinder unlock valve.

“—— BASE CONTROL ASSEMBLY

Figure 5. Location:
Base Control Assembly

~ PUMP POWER RECEPTACLE
— CONTACTOR

/— THERMAL OVERLOAD
iy RESET BUTTCN

CONTROL )
TERMINATION %, i | |~ MOTOR ON BUTTON
BOX ‘ (MOMENTARY}
| .
ETL APPROVAL AND . -~ NO FUNCTION

SERIAL NUMBER

P-0025

Figure 6. Base Control Assemhly, see Photo lllustration IW00049

2.5 RESERVOIR/BASE

The reservoir/base weldment provides mounting lugs for the base equipment and the bellows.
The reservoir holds 4.5 gallons of 20W-50W Castrol GTX motor ocil. On the front of the
reservoir is a sightglass. The sightglass is an oil indicator. A clean out cover is included for
interior maintenance.

The reservoir/base alsa serves as a drip pan to catch spilled oil.

Rev: B, Aprii 25, 1395 Page 9
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SECTION 3
TROUBLESHOOTING PROCEDURES

3.1 SYSTEM TROUBLESHOOTING

A motion base requires troubleshooting when the top window of the Motion Control Dispiay
posts a "Following Error” message. This message indicates the motion base cviinders have
not moved to the commanded position or are slow. Items to troubleshoot on the motion base
are the pump starter, motor, cylinder unlock valve and pump load valve. Other items inciude
the seatbelt assembly components and seat sensors.

Always begin troutifeshooting by replacing the MBC card in the corresponding slot within the
MBC card cage. Bun a test show and find out if the motion base problem continues.

If not, the problem is on thé &riginal MBC card. This could be a blown fuse on the card, or
a probiem with the card circUitey , Test the fuses by measuring the resistance across the fuse
with an ohm meter. A good fuSe exhibits resistance considerably less than 5 ohms. If the
fuses are goed, the card circuitnyMay be corrupted; call the [werks Service Department.

If the operation is the same, the problem is@t the motion base. Use the Interconnect Diagram,
drawing #10741 to verify the presegfe ofwan energizing voltage at sach of the major
components.

If one or more cylinders do not move, refer/te”section 4.2 BI-DIRECTIONAL VALVES:
MECHANICAL TEST. Also refer to the fallowing gagesffor troubleshooting diagrams.

Rev: B, Aprii 25, 1995 Page 11
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. 3.2 NO MOTION

NC
MOTION

ERECTRICAL POWER

—— SIGNAL
|

LOW CA NO PRESSURE

VOLTAGE PRESENT
— TURNEDON

—— MOTICN ZASE CIRCUIT BREAKERS

T NOT FULLY INSERTED

—BAD
: |
; MBCCARD L norowen
. —— 8LOWN FUSE
- WAONGMCDAZSS

!— CONTROL CABLE
|
| : COMPUTER OFF
i
i : CABLE MISSING OR BAD
i i NO SIGNAL FROM COMPUTER —
! i ; HOST INTERFACE FUSE
: [T BAD |

| —— CABLE PLUGGED
: T NO POWER AT

CARD CAGE i INTO WACNG PO

|

! — NOT ENABLED

—— MBC CARD CAGE ;

POWER SUPPLY [ BLOWNFUSE
—— NOT SWITCHED ON
Figure 7. No Motion Troubleshooting Diagram

Rev: B, April 25, 1995
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3.3 SLUGGISH BASE

T MITRQGEM

PAZS3UAE
SLUGGISH
ASE
aiL
~AEsEURS

-=— LOQSE iNNER 3TZM ON SCHAACER

-— NEZDS REFILL

Lo

3AD SCHRADRES

oo =M STWOVE SXCESS

— CKFCR PEISIMTS OF QI
——e= 3AQ ACTUMULATIA TAMK
- ECNG DI TYEE
- LOWLEVEL
SUSCTRICAL CONMECTION
CYUINOER UNLSCK wALYS

AUMP LDAD VALYE

Z=——7 PROPOATICNAL VALVE

MAINTENAMES VALY

L oofE nuT

—— DIATY QIL FILTER

——— INTERANAL CYLINDER BLOW 3Y

SAQ MANIFQLD

THECK VALME
ASUP MECHANICAL FAILURE
—— CLOGGED
-—— 3AD MOTCR
MQTOR

— LW LINE YGLTAGE

— WHONG AQTATION

3AD COMNECTION

Figure 8. Sluggish Base Troubleshooting Diagram

Rev: B, April 25, 13995
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3.4 ERRATIC MOTION

CIRTYWWOAN OUT

PINCHED CABLE

o NsoUCER LOOSE MOUNTING 8CLT
IRm ol =

— LOOSE PINS

ERRATIC
MOTION

CONTA@L CABLE
— PINCHED WIRE

‘—— 3ROKEN CONNECTCH

MBC CARD — BENT PINS

——— DETACHED

CYLINDER

FAOKEN APAAT

Figure 9. Erratic Metion Troubleshooting Diagram

Rev: B, April 25, 1985
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SECTION 4
MAINTENANCE PROCEDURES

Do nat attempt 1o service this system beyond the descriptions in the mainienance sectjons.
Refer all other service to lwerks Service Department or an lwerks Authorized Service
Representative who specializes in this type of equipment.

The lwerks Service Department 24 hour telephone line is (818) 841-5303.

4.1 PREVENTIVE MAINTENANCE SCHEDULE

CHECKBOX DAILY OPERATIONS

Check fof loa&€ness or vibrations (during pre-cperational test show!.

Verify seat belts lategh and unlatch.

Verify the bellows arg Secured o the seats.

Run the pre-operation tast showy, verify the system functiens properly.

WEEKLY OPERATIONS

Egquipment cabinets: carefully feathef dust, then vacuum the interior, wipe off
the exterior.

Equipment cabinets: check rear electrital gorinections for tightness.

Check fittings and hoses for leaks.

Check the base bearings.

Verify cylinder pillow block set screws are tight.

Check the oil level.

Check the transducer mounting boits.

Lubricate the rod ends with high temperature grease.

MONTHLY OPERATIONS

Verify the lock nut on the relief valve is tight.

Verify the moticn base mounting bolts are tight.

6 months - Change the oil filter and motion base oil (use 20W-50W Castrol GTX
motor oil}.

6 months - Check hydraulic and nitrogen operating pressures.

6 months - Lubricate the motor bearings.

6 months - Inspect the seat assemblies (see Section 4.10 Seat Inspection].

Rev: B, April 25, 1995 Page 13
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CHECKBOX

ANNUAL CPERATIONS

Equipment cabinets: check electrical connections for tightness.

lean out the raservoir. Inspect for locse debris.

Check all electrical connections for tighiness.

AS NEEDED CPERATIONS

Replace the cylinder seals.

Calibrate the hydraulic cylinders after changing the corresponding MBC card or
removing a base.

Cheek,for damaged rod ands, refar to CHECKING FOR DAMAGED RCGD ENDS.

Rev: B, April 25, 1995 Page 18
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. 4.2 BI-DIRECTIONAL VALVES: MECHANICAL TEST

Use this tsst to verify each bi-directional valve and correspcnding cylinder assembly are
mechanically functional. Remove the bellows from the seat assembly for this test procedure.

WARNING

Be careful, during this test, the cylinders move guickly when
actuated.

1. Starting at the gpear of the seat assemtly, press the nipple in the center of each bi-
diracticrnal corftrol valve with small, round Alien wrench or screw driver. [f mechanically
correct, the corresgar@ing cylinder extands.

2. Go 1o the frent of ihé séat assembly znd repeat the procedure. If mechanically correct,
the corresponding cylinder rgfracts.

Rev: B, April 25, 1395 . Page 17
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4,3 CHECKING THE OIL LEVEL

NOTE
This is a weekly operation.

Use the sight gauge at the rear of
the reservoir to check the oil
level. At the bottom of the oil
level sight gauge is a temperature
gauge [Figure 10].

Do not use the High jand Low
level points to determingsgne oil
level in the reservoir. “Thglproper
oil level should be 5" above the
top of the temperature gauge, +
or - 1/4".

To check the oil level:
A. Lower the bellows and turn
the base control assembly te

Off.

B. Release the hydraulic
pressure; turn the main-

[
)

‘\\\

o -1

'
| NCRMAL QILLEVELIS
5* ABQUYE LOW MARX,

o |
®
\

!

I

FRONT QF OIL RESERVIOR

Figdre 10. Qil Sight Gauge

tenance drain valve fully counter-clockwise [Item 22, Figuke 41. Wait 15 seconds, then

go to Step C.

C. Check the oil level on the gauge.

WARNING

Low oil level is & hazardous condition. Severe damage can occur
to the mechanical components under a low oil condition. The
system will also operate at a higher temperature, possibly

causing damage to the system.

The motion base uses regular motor oil, Castrol 20W - 50W or
equivalent {not hydraulic oil}.

NQTE

Rev: B, April 25, 1995
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. 4.4 CHANGING MOTION BASE OIL

NOTES

Perform this operation on all motion bases on a bi-annual basis
{every six months).

Perform this operation on one base at a time.

For this operation, please refer to Figure 4 on Page 3 and Table
1 on Page 4.

To facilitate this operation, have a a4-1/2 galion supply per motion
base.of 20W-50W Castrol GTX maotor oil in stock at all times.

1. Lower the bellows @nafe motion base.

2. Drain the reserveir using the/following tasks.

AL

B.

F.

Switch the base control assefbly to the OFF position.

Slowly open the maintenance/draimwalve [Item 23, Figure 4], counter clockwise,
relieving pressure in accumulatoribacklinto the reservoir.

Disconnect the hydradlic line from the”pdmgp [ltem 15, Figure 4] to the manifold
[item 12, Figure 4] at the manifold end.

Put the disconnected end of the hydraulic ling’into_apn empty 5 gallon bucket.

Switch the base control assembly to the ON positign. Jhe motor turns ON and the '

pump pumps the oil out of the reservair. (The oil may §plash, piace a cover over the
bucket}. Leave the motor ON for 1-1/2 minutes or urtils6i/begins to sputter from
the hydraulic hose.

Switch the base control assembly to the "OFF" position. The motor turns OFF.

3. Reconnect the hydraulic hose to manifold.

4. Remove the oil filter {ltem 7, Figure 4]. For proper removal, use an oil filter wrench and
turn counter-clockwise.

5. Take a new oil filter and lightly coat the rubber seal with oil.

6. Hand tighten the new filter in place.

Rev: B, April 25, 1935 Page 19
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. 7. Refill the reservoir using the following tasks.
A. Remove the oil filler cap [Item 13, Figure 4].
B. Insert a funnei into the oil filler tube.

C. Siowly pour 20W-50W Castrol GTX motor oil into the funnel. Stop when the oil
level is five inches abave the low mark [Figure 10 on Page 18]. The reservoir hoids
approximately 4-1/2 gallons cf oil.

NOTE

[f 20W-50W Castrol GTX motor oil is not available, use one of
the fluids listed below as a temporary measure. When the proper
oil iswawvailable, change the oil again. The temporary fluids
available foy usa, are:

. Castrol GTX mator cil, 15W-40W,
. Maobil DTE 24 hydraulic oil, and
. Moaobil DTE 25 b¥ydraulic ail.

0. Replace the oil cap and hand-fighten.

8. Dispose of contaminated oil and filter in"acgordance with local Government codes and
regulations. Recycle if possible,

Rev: B, April 25, 1995 Page 20
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4.5 CHECKING SYSTEM OPERATING PRESSURES
Set hydraulic operating pressure at 700 psi, set nitrogen operating pressure at 400 psi.

Check the system operating pressures twice a year, or when a base motion appears to be
sluggish.

PRESSURE RELIZE VALVE. CHECK NITROGEN PRESSLAE HERE (400 AS1) —
ADJUST Cll, PRESSURE HERE | H

L ON/OFF SWITCH, ’: — alL MAINTEMANCE DRAIN VALVE, ~
BASE CONTROL ASSEMELY | ORAINS QILBACK INTO RESERVICR

i
L CHECK QIL PRESSURE HERE (700 PSi)

Figure 11. System Pressure: Hydraulic and Nitrogen Lheck Points
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4.5.1 Setting Hydraulic Qil Pressure {70C psi}

For this operation, piease refer 1o Figure 11 on the previous page.

The system must be at normal operating temperature before attempting 1o set the hydraulic
oil pressure. The normal cperating temperature is approximately 150 degrees fahrenheit. The
motion base usually takes betwean 30 to 60 minutes running time to achieve nermal operating
temperature.

1. Put the Host Interface Load/Run key to the Load position.
2. Check the oil level in the reservoir. Add oil if required.

A.  Lower thé bellows and turn the base control assembly to Off.

B. Release thesHydfaulic pressure; turn the maintenance drain valve fully counter-
clockwise.

C. Check the oil level ‘opfthe gauge. Low oil level is a hazardous cendition, see 4.3
Checking the Oil Level.

3. Install the hydraulic gauge:

A. Turn the base control assembly On/Offlswitch to Off.

B. Open the maintenance drain valve (turd-flly counter-clockwise). This releases the
pressurized oil in the accumulator back intd thé reservoir. When fully drained, the
chair can be lifted manually.

C. Remove the safety cap on the oil pressure chéckl point (at Stauff gauge fitting),
[Figure 1, "Check Oil Pressure Here"]. Install the hydraulie pressure gauge {finger
tight only, do not use a wrench).

D. Close the maintenance drain valve {turn clockwise}.

E. Turn on the base control assembly On/Off switch back to On,

4. Go to the host computer cabinet. Press M on the host computer keyboard. The
maintenance screen appears on the monitor. Check the address of the motion base via
the labels above the MBC cards. Use Page-up or Page-Down to input the address of the

motion base in the field "Address.”

5. Toggle the A key until the message "Action on This Base Only" appears in the field next
to the letter A,

6. Turn the Host Interface Load/Run key switch to Run.

7. Press + to load the base pump. The base will rise and stop at its highest point and the
pump will pressurize the system.
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10.

11.

12.

13.

14,

Check the setting on the hydraulic pressure gauge (installed at Step 3C). | the pressure
is not 700 psti, adjust using the fellowing steps.

A. Loosen the locknut on the pressure relief valve, use 3/4" wrench.

B. Insert an 3/168" Allen head wrench into slot at the end of the valve. Turn clockwise
to increase pressure, turn counter-clockwise 1o decrease Dressure.

C. When you have adjusted the pressure tc 700 psi, take the 3/4" wrench and lock the
locknut in place. Do not overtighten.

After setting the hydraulic pressure, go to the Host Interface. Press - to uniozd the base
pump.

Turn the Hostinterfage Lcad/Run key to Load.
Go to the motion base AUy the base control assembly On/Cff switch Off.

Open the maintenance draif yalye once again and release the hydraulic pressure. When
drained, remove the hydraulic/préssure gauge and re-install the safety cap.

Close off the maintenance drain valve'by turning it clockwise {finger tight only).

Turn the base control assembly On/Off switch back to On.
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4.5.2 Setting Nitrogen Pressure (400 psil

The system must be at normal operating
temperature before attempting to set the

GAUGE —
raulic oil pressure. The normal operatin N
hydraulic ail pre r p g \\/fm\
oY .
[ i

temperature is approximately 150 degrees

4

fahrenheit. The moticn base usually takes .‘ A

between 30 to 80 minutes running time to T N

achieve normal operating temperature. omet - \\’ . /,—-wumcamom
\ ,—«ii /—\./—“l //

1. Turn the base control assembly COn/Off
switch to Off.

N B

AELEASZ 3TREW

2. Release hydrau”c pressure by turning _— //‘ (DECAEASES PRESSLAT)

the maintenance drain valve counter-
clockwise.

#

[

Figure 12. Nitrogen Gauge {provided by lwerks]

3. Remove the two safety=caps on the
bottem end of the accumutator

4. Install the nitrogen gauge [Figuge=12}onto the end of the vaive.

Turn the stem fully counter-clockwiSe {thesinterior pin retracts). Screw the fock nut onto
the schrader valve at the bottem of the accumulator.

C.

D.

CAUTION

Important: A wrench can be used to tightep’the lock nut. Be careful. Do not
overtighten. The stem behind the lock nut’is delicate and can easily be broken.

If the pressure is above 400 psi, decrease pressuresby: Atthe bottom of the nitrogen
gauge is a gauge pressure release screw. Loosen the boftom screw to decrease
nitrogen pressure.

If the pressure is below 350 psi, increase pressure by: Hook ug a nitrogen tank and
regulator to the inlet side of the nitrogen gauge. Turn the stem behind the lock nut
clockwise {open). Using the regulator, increase the gauge setting to 400 psi. Then
turn the stem fully counter-clockwise (clcsed}. Remove the regulator.

Remove the nitrogen gauge; [ocosen the lock nut.

Re-install the safety cap to the end of the accumulator.

5. Turn the maintenance drain valve clockwise, hand tight anly.

6. Turn the base contral assembly On/Off switch to On.

Perform this operation on all the motion bases in the theatre twice a year or as needed.
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4.6 LUBRICATION

The motion base components require little or no lubrication. Service the items mentioned
below when noted on the preventive maintenance schedule.

Lubricate the rod ends weekly with high temperaturs bearing grease. Use Mobilith SHC PM,
NLG! grade 1.5 (or equivalent]. Obtain this grease from Grainger, part no. 4ZF48.

A grease nipple on the rod end facilitates lubrication. Use a small amount of grease. Check
the connection between the rod end and seat frame. Ensure the proper amount of grease is
in the socket. Add grease to the socket using maximurn 20 psi (1.4 bar) of pressure between
the grease gun and the socket. If using 2 pneumatic powered grease gun, do not allow the
pressure in the socket to reach above the maximum 20 psi {1.4 bar).

WARNING

It is possiblé taddamage the motion base rod end bearings whnen
greasing by ingreé@sing, the pressure over the desired level. The
projected area of thefball within the socket is very large. Adding
grease with too much pressure to the rod end may push the ball
from the soccket.
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4.7 REMOVAL AND REPLACEMENT

The following sections provide removai and replacem'ent procedures. Review the safety
summary before servicing the motion bases. Before servicing the base, always remove power
funless required for testing).

NOTE

Always replace o-rings when removing or replacing a part. Never
risk leakage by installing an old or used o-ring.

4.7.1 De-pressurizing thesSystem

De-pressurize the systefn @Aitéx opening the hydraulic circuit, removing a component, or
changing the oil. Relieve‘hydréulie pressure with the following procedure.

1. Access maintenance menu 8 video display, at host cabinet.
2. Drain accumulator.

3. Slowly loosen manual drain valve, religving hydraulic pressure in accumulator which may
not have drained automatically.

4. Turn OFF/ON switch on control box on the migtion base to the OFF position to ensure
safety and no sudden movement,

4 7.2 Bleeding the Hydraulic System

Bleed the system when opening the hydraulic circuit. This removes trapgéd air. The motion
base hydraulics automaticalily bleed when operating the moticn base i either Warm-Up or
Exercise mode for 30 minutes. Select the proper mode at the mation control system.
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4 7.3 Removing/replacing the Seat Assembly

Removing a seat assembly requires three pecple. Twao people hold the seat assembly steady
and the third loosens the rod end bearings from the cylinder rods. Use the following procedure
to reinstall the seat assembly.

1.  Disconnect the power to the mation base and verify the base is off-line. Show status
display indicates "hard disabled.”

2. Push up and back on the front bellows bar. Then gently pull forward, removing the back
rcd from the holders.

3. Disconnect cogtrol\wiring umbilical from seat {amp connector).
4.  With two personmelhglding the seat assembly, icosen the rod ends which are securing
the seat assembly to thé hydraulic cylinders.
CAUTION

Wear protective’ gloves\when handling fiberglass seat
assemblies.

5. Lift and remove the seat assembly. Plage’the seat back on a clean, soft, and smooth
surface to prevent damaging rod ends andgefatching the seat finish.

6. Wrap Teflon tape on the cylinder rod threads of install Loc-tite blue before starting to
reinstall the seat assembily.

7. Lift the seat assembly and position the rod ends with eylindess,
8. Hold the cylinder rod (below transducer mount) with a wrench.T ofgue the rod ends onto
threaded cylinder rod.
CAUTION

The rod ends must be torqued to 65 foot-lbs.
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4.7.4 Bemoving/replacing a Cvylinder Assembly

Remove the cylinder and transducer as a unit. Remove the cylinder assembly as follows:

1.

2.

Release the hydraulic pressure as described in section 4.3 Changing Motion Base Oil.
Remove the seat assembiy as described in section 4.7.3 Removing the Seat Assembly.
Disconnect the electrical connector on transducer.

Place the drip pan beneath the cylinder and/or rags arcund the cylinder base.
Disconnect the hydraulic hoses from the cyiinder and plug hose.

Remove the feur bolts securing the pillow blocks to the base.

Remove the cylindef faf séarvice.

Reinstall the cylinder in fexersegorder. Purge (bleed) the system as described in section
4.3 Changing Motion Base Qif.

Torque the Hex-head balts in the cylinder pillow block bearings to 45 foot-Ibs.
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4.7.5 Removing/replacing the Motor/pump Assembly

The pump is removable without disturbing the drive motor using the following procedure.

1.

2.

Remove power to the maotion base.
Relaase the hydraulic pressure as outlined in section 4.3 Changing Motion Base Qil.
Drain cif from the reservoir.

frer draining the oil, remove the centrel box assembiy. Leave the ground wire
cannected for safety.

Place the drip\pan beneath the pump.

Remove the twao bolts dectiring the pump tc the adapter/coupler and remove the pump.

If the motor is ta be removed, continue cn with this procedure.

7.

9.

10.

Remove the four screws and access glate from the motor. Disconnect the wires.
Remove the four nuts (beneath motor) securing the motor to the base.
Remove the motor.

To reinstall the motor and pump, reverse the abovegprocedure. Purge the system as
described in the 4.3 Changing Motion Base Qil.
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4.7.6 Removing/replacing the Accumulator Assermbly

REMOVING:
1. Remove power tc the motion base.

2. Release the hydraulic pressure by turning the maintenance drain valve counter-clockwise.
[The maintenance drain valve is ltem 22 on Figure 4, page 3].

3. Locsen the fittings on the hard tube between the accumulator and manifold at manifold
end. Remove the hard tute from the accumulator end. Plug the open line to prevent oil
leakzge.

4. Remove the four.3/4'" hex head bolts and nuts tightening accumulater brackets. Remave
the brackets.

5. Lift the accumulator out/df place with the use of a helper. Move the accumulator to a
sturdy work bench.

REPLACING:

1. Set the accumulator in place ¢n the mption/base with the use of a helper.

2. Re-align and connect the hard tube from thé“dcgumulator to the manifold. The hard tube
runs over Item 20 on Figure 4.
CAUTION
The hard tube must be aligned correctly or leakage may occur.
A. Inspect the o-rings for splits, cracks, or damage. Replace if pegessary.
B. Replace the accumulator brackets and 3/4" hex head bolts. Do not tighten.
C. Start the threads of the nut on the hard tube {manifold side}.
D. Align the hard tube over the accumulator side fitting. Place the nut onto the
accumulator fitting. Adjust the position of the accumulator within the accumulator

frame for proper threading of the nut.

E. Screw the nuts on the hard tube for both the manifold and the accumulator
sides evenly. This ensures a flat mating of the hard tube surfaces.

3. Tighten the 3/4" hex head bolts.

4. Restore power to the motion base.
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&. Run a test show. if the leaks appear around the hard tube, re-alignment (completed at
Step 2D) of the hard tube is required a second time. Go back to Step 2 and re-align the
hard tube again.

If the leakage continues to cccur, the o-rings may be defective. Repeat Step 2 for the
replacement of the o-rings, then re-align.

Rev: B, Aprit 25, 1995 Page 31




TURBC TOUR THEATRE
MOTION BASE IWERKS ENTERTAINMENT

4.8 ADJUSTMENT PROCEDURES

4.8.1 Transducer Mount

If a motion base produces a knocking ncise, and if the seat assembly tops cr bottoms cut, the
transducer mount may require adjustment. The adjustment nut reguires a slight adjustment
to correct a misadjusted condition. Adjust the transducer mount as fcllows:

1. Locsen the 1/4" lock nut.

2. Slightly turn down the adjustment nut {located beneath transducer mount} if the cylinder
is bottoming out and up if cylinder is topping out.

3. Tighten the lock nut,

4.8.2 Software Calibration

For the MBC card to read the mifimum and maximum values returned by the cylinders on the
motion base, enter the maintenance/sefean by pressing M on the keyboard. Set the mode to
calibrate in the lower field cof the screen. Return to the normal screen by pressing Ctrl-Return.
Run the calibrate process in the normalfmotien,plan during a show.

This drives the selected base or bases ta theif tgp positions. The microprocessor reads the
extreme values on the cylinder. Some diagn@siS js possible by reading the values of the
cylinders as determined by the microprocessord# This may be done by re-entering the
maintenance screen and examining the data for eachdaxis . #/Once completed return the system
to normal Show mode.
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. 4.9 CHECKING FOR DAMAGED OR LOOSE ROD ENDS

To check for damaged or loose rod ends, perform the fellowing procedures:

1.

2.

Put the motion bases in Stand-By mode.

With the aid of a helper, pull-up on the seat assembly in a cyclic motion {front and
rear}. Unsafe play in the rod ends is detectable by a "clicking” noise, or if a rod end
moves an excess of 1/8 inch.

Double check the procedure in step 2, put the chair at the lowest position. With the
helper heolding a measuring stick, have ancther lift the chair to check for excessive
movement.

[f the rod ends requiré replacement, contact iwerks Service Department far repair parts.

4.10 SEAT INSPECTION

Check each seat assembly for damageé every six months. Check the following items.

1.

Check under the seat for cracks €0 th&™interior perimeter fiberglass. Also check for
cracked fiberglass attached to the metal frame.

Check under the seat for cracking or damag@€ tg the metal frame members connected to
the rod ends.

Check under the seat for loose rod ends.
Check the seat exterior for cracks or damage.
Verify the seatbelt assemblies and handgrips are tight.

Verify the seating pads are firmly aifixed to the fiberglass.
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APPENDIX A
PHOTO ILLUSTRATIONS

NUMBER TITLE

IW00043 Motion base - front view

IWQoo044 Motion base - rear view

WOG0Q45 Motion base - bi-directional valves
IW00046 Motion base cylinder assy with transducer
IWQooQo47 Motiop=base - sensor mounted under a seat
IW00048 Motion base - rod ends

IW00049 Motionsbase)- base control assembly

Rev: 2A, November 22, 1984
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