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1 Glossary of terms

Operator
Person or body who owns and/or operates a Maxcue 600-series motion base.

Attendant

Person who is given responsibility by the operator for ensuring the safe use of a Maxcue 600-
series motion base on a day-to-day basis.

ICB

Interlock control box.
MccC

Motion control card.
MCP

Motion control program.
HPC

Host personal computer
MDU

Motor drive unit.

uPs

Uninterruptible power supply
CcoG

Centre of gravity
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2 Introduction

2.1 General

This manual is written for the operator of a Maxcue 610-series motion base. It provides
information about safety, installation, maintenance, and operation of motion bases.

The operator is responsible for ensuring that guards and barriers are provided to prevent
access to moving parts of the motion base. The operator must ensure that access to the
motion base is possible only when the motion base is in a safe state. To this end, it is strongly
recommended that use is made of the interlock system provided by Cuesim Ltd. Health and
Safety issues, including advice on guarding and interlocks, are considered further in section
3.

The operator is responsible for ensuring that barriers, guards, steps and walkways that
control access to the motion base comply with local safety regulations.

The operator is responsible for ensuring that attendants are trained in the safe operation of
the motion base.

Cuesim Ltd accepts no responsibility for death, injury or damage occurring due to inadequate
protection of moving parts, or installation not according to these instructions.

Pay particular attention to the warnings throughout the manual. Warnings draw attention to
situations that could result in personal injury or death. They are identified as follows:

WARNING -

This document also contains cautions. Cautions draw attention to situations that could result
in damage to equipment or property. They are identified as follows:

CAUTION -

Dismantling, maintenance, or repair other than in accordance with the instructions herein, or
other written instructions from Cuesim Ltd, will invalidate Cuesim Ltd’s obligations under its
warranty.

If in doubt about the information presented in this document, consult Cuesim Ltd for
clarification.

2.2 Payload

The maximum permissible load is 1000kg with a maximum moment of inertia of 1000kgm2
about the plane of the top frame upper surface. The payload should be positioned so that its
centre of gravity is no more than 600mm above the top frame and within a radius of 300mm of
the centre of the top frame.

Consult Cuesim Ltd if the proposed payload does not comply with these limitations.

CAUTION - The mounting of payloads greater than allowed will result in reduced
performance and possible damage to the motion base and associated electrical and
mechanical hardware

Fifteen holes are provided for fixing down the bottom frame and six holes are provided
for mounting the payload. It is essential that all fixing and mounting holes be used.

2.3 Mains power supply requirements

The MDU is protected by a type-C (motor-rated) 40A MCB. It is the customer’s responsibility
to provide over-current protection for the wiring to the MDU. The motion base draws a current
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of between 3A and 25A rms at 240VAC phase to phase, depending on the payload and the
motion being performed. The mains supply and wiring must be rated accordingly.

It should be noted that the MDU current demand is variable, depending on operating
conditions, with brief (a millisecond or so) demands of greater than 100A. For this reason, the
wiring of the supply needs to be of low impedance and of greater copper cross-section than
might be used on the basis of the nominal rating. Any transformer should be sited near to the
MDU so that the link cable between the transformer and MDU is kept short. The system is
supplied with 3m of steel braid screened (mainly for mechanical protection), 4-core cable of
6mm? cross section for this purpose.

The EMC filters in the MDU cause appreciable earth-leakage currents. The use of a sensitive
Earth Leakage Circuit Breaker (ELCB) or Residual Current Device (RCD) to protect the mains
input is therefore not satisfactory. It is recommended that any protective device fitted to the
supply should be capable of allowing up to 300mA of leakage to avoid nuisance tripping.

The auxiliary 240VAC supply to the MDU is derived from the 3-phase mains supply via a link
cable that connects the |IEC outlet and inlet connectors on the front panel — see Figure 5.
Alternatively a 240VAC UPS may be substituted for the link cable to maintain the auxiliary
240VAC supply in the event of mains supply failure. The motion base is then able to use the
UPS supply to return to its normal parked position despite the loss of supply.

2.4 Electrical testing

Each Maxcue motion base is fully tested before dispatch.

The MDU contains surge protection devices that are voltage dependent and preclude
insulation tests or high voltage tests being carried out. Should high voltage electrical testing
be deemed necessary for any reason Cuesim Ltd must be consulted before proceeding.

2.5 Earth bonding

The base and flying frames of the motion base are double insulated from the actuators of the
motion base. In order to minimise EMC the bottom frame is bonded by a braid to the earth
stud on the MDU adjacent to the three-phase inlet gland (see Figure 7). This earth stud must
be bonded by a similar braid (63A or 90A rating if the length is more than 35m) to the
customer’s installation earth.

The flying frame does not require earth bonding. However, if the payload involves electrical
systems such that local regulations dictate that the flying frame should be grounded, an M6
SEM bright zinc-plated screw is fitted for an earth if required. It is located on the side face of
the top frame actuator mount box, adjacent to the upper end of actuator 0. Refer to Figure 3
for actuator 0 location. In such cases the grounding connection should be made via the
electrical system earth of the payload.

WARNING - Because of the earth-leakage current mentioned above, a qualified
electrician should perform an earth-bonding check after installation. The earth stud
adjacent to the mains input cable on the MDU should be used for this test — see Figure
7. The resistance to the reference earth point should be less than 0.1Q.
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3 Health and Safety

The following sections describe health and safety matters pertaining to the motion base. It
should be noted that the cables connecting the MDU to the actuators of the motion base have
integral electrical screens. The integrity of these screens is important to the correct operation
of the motion base and adequate precautions should be taken to avoid mechanical damage to
the cables.

WARNING — The cables connecting the MDU to the actuators provide electrical safety
earthing. If the cables are likely to suffer mechanical damage e.g. from footwear or
heavier equipment they must be provided with adequate protection. Should mechanical
damage be suspected, earth bonding to each actuator must be tested before further
operation.

3.1 Avoidance of moving parts

Barriers that conform to the local regulations governing the guarding of machinery must guard
the moving parts of the motion base. It is the responsibility of the operator to provide such
barriers. The barriers must be sited so that there is no risk of injury to persons reaching over
or through the barriers, taking account of the full range of motion of the motion base. The
barriers must be positioned so that body parts cannot be crushed between the barriers and
any parts of the motion base.

A gate or similar device must control access to the motion base. This device must control an
approved interlock switch that is connected to the interlock circuit of the motion base.

Wherever steps or elevated walkways are used to gain access to the motion base, these
should conform to local safety regulations. For example, suitable handrails, barriers and non-
slip surfaces should be provided.

The interlock control box is equipped with a yellow warning light, called the MOTION BASE
ENERGISED light. When illuminated, this light indicates that the motion base is energised. The
motion base must not be approached if this light is illuminated, even if the motion base is
stationary; motion could occur at any time. This light must be checked for correct operation
every day - a (black) lamp-test button is provided on the end of the ICB for this purpose.

3.2 Start controls

The interlock control box (ICB) is equipped with a start button. This button is the only means
of starting the motion base; the design of the motion base ensures that it cannot start of its
own accord or by means of software alone. This means that an attendant must take
responsibility for ensuring that it is safe for the motion base to move. This requirement for
human intervention in the start-up process is a key aspect of the design of the motion base.

3.3 Interlock circuit and emergency-stop action

The motion base is equipped with a safety interlock circuit. The interlock circuit functions as a
‘stop category 1’ as detailed in BS EN418, 1992. This circuit is a simple series circuit
consisting of contacts that are operated by emergency stop buttons and other interlock
devices. The motion base will not start if this circuit is not complete. As supplied, the following
devices form part of the interlock circuit:

e Emergency-stop button in the interlock control box

e V4" jack plug in the interlock control box
The operator can and should add devices to this circuit as required. They should have volt-

free contacts that are closed when the system is deemed safe and open to break the interlock
circuit. Consult Cuesim Ltd for further advice and information on this matter if required.

If the motion base is operating when the interlock circuit is broken (because, for example,
someone opens an interlocked barrier), the motion base will rapidly return to its parked
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position and power to the motion base will be removed automatically. After this happens, the
motion base must not be approached until the yellow MOTION BASE ENERGISED light goes out.

The Start button on the interlock control box is combined with a green light, called the
INTERLOCK HEALTHY light. This indicates the state of the interlock circuit; it is illuminated if the
interlock circuit is complete.

3.4 Action in the event of failure of the mains power supply

If the mains power is removed when the motion base is powered, the motion base will settle
in an attitude determined by the motion being performed at the time and the payload mounted
to the top frame. During this settling the MDU provides regenerative (or dynamic) braking,
where energy is dissipated as heat in power resistors. This braking retards the actuators as
they move under the weight of the payload.

The motion base may settle in an attitude where one or more actuators are extended. Unless
installation requirements dictate otherwise (e.g. if the motion base is being used in
conjunction with an occupied simulator pod), the motion base may be allowed to remain in the
settled position until mains power is restored. When power is restored, the operator can start
the system in the usual way. If the MB_Move utility is being used, it starts the system by
homing each actuator to minimum length. After this it will restore the motion base to the pre-
set neutral state.

When a UPS is used to provide the auxiliary supply to the MDU and power the HPC, the
motion base will be returned to the parked position following a main supply loss under UPS
power.

WARNING — There is a potential hazard to anyone in the vicinity of the motion base
until the base has returned to its normal parked position. The power failure recovery
scheme allows the motion control program to wait for the motion base to settle, and will
then use the power from a UPS to bring the motion base to its parked position. This is
done by driving each actuator in turn to its minimum length. The MOTION BASE
ENERGISED light will briefly go out when the mains fails, and will then come on again
when UPS power is being used to park the motion base. The attendant must be made
aware that backup power will be applied after failure of the mains power supply. If the
interlock circuit is broken during the UPS recovery operation, the UPS power will be
removed immediately and the base will settle again in an attitude determined by the
distribution of the payload. The MDU provides dynamic braking during this settling
period. Any subsequent changes in the distribution of the payload may result in further
settling motion.
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4 Overview

The key elements of a Maxcue 610-series motion base system are:
¢ A high efficiency six-degree-of-freedom electric motion base

e A motor drive unit (MDU)

¢ A PC ISA bus motion control card (MCC)

e An optional uninterruptible power supply (UPS)

e A mains transformer

e Aninterlock control box (ICB)

¢ Host Personal Computer (HPC)

e Operating software

4.1 Motion base

The motion base is a six-degree of freedom motion platform based upon the Stewart platform
principle. It consists of a bottom frame and top frame (flying frame) that are connected by six
electromechanical actuators. The actuators comprise a precision ballscrew directly driven by
an in-line brushless DC-servo motor. The bottom frame has 5 mounting holes at each of its
three corners. All 15 mounting holes must be used to secure the motion base for operation.
The top frame has 6 holes that must all be used to mount the payload.

The motion base is connected to the MDU by six pairs of cables. The cable length and
method of termination at the MDU may be specified at the time of order. The cables are hard-
wired via glands at the actuators.

WARNING — The motion base presents a crushing hazard. No person must be allowed
to approach the motion base when the MOTION BASE ENERGISED warning is active. The
motion base may move at any time.

4.2 Motor Drive Unit (MDU)

The motor drive unit (MDU) is the electrical power supply and drive control stage for the
motion base. It contains the following items:

e Six servo amplifiers, one for each actuator of the motion base
e High-voltage DC power supply

e Control circuitry, including emergency-stop circuitry

e DC link shunt regulator

¢ Interface to the motion control card (MCC)

¢ MCB protection against transient and long-term overloads

e EMC filter system

WARNING - The MDU contains power resistors that can become very hot when a lot
of re-generative braking of the payload occurs. Although such situations are
uncommon, this will cause the MDU cover surface to become hot in the regions marked
by cautionary signs.

4.3 Motion Control Card (MCCQC)

The MCC is an intelligent ISA-based servo control card. It occupies two full-length, full-height
ISA slots and backplates within a host PC. It is connected to the MDU via two cables.

The MCC executes a motion control program (MCP) that allows the motion base to be
operated and assists in fault diagnosis. Cuesim can provide an application programming
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interface (API) that allows high level control of the motion base to be integrated within a
customers application running on the PC.

The MCP is a program that is downloaded to the MCC by the host PC. The program runs on
the MCC and is responsible for:

e Servo loop closure

e Profile generation

e Kinematics transformations

e Actuator state limiting

e Washout filtering

¢ Implementation of a state machine

e Safety system checks

4.4 Uninterruptible Power Supply (UPS)

An uninterruptible power supply (UPS) may be used to maintain power to the MDU and the
HPC in the event of mains failure. The UPS may also be used to supply the MDU so that the
motion base can be parked in a controlled manner after mains failure.

4.5 Mains transformer

A transformer is usually required to ensure that the three-phase mains input voltage to the
MDU is at 240VAC phase-to-phase. Cuesim can supply a suitable transformer for installations
where the local supply is 415VAC or 380VAC phase-to-phase (part number 000494). The
transformer is connected to the MDU via a length of steel braid screened cable. The length of
this cable may be specified at time of order.

4.6 Interlock Control Box (ICB)

The interlock control box (ICB) is a small enclosure that is connected to the MDU via a 3m
cable. The enclosure contains:

e Start button: A momentary pushbutton switch to start the motion base. This is combined
with a green indicator which is illuminated when the interlock circuit is completed
(INTERLOCK HEALTHY)

e Emergency-stop button: A latching push button switch that is included in the interlock
circuit.

e MOTION BASE ENERGISED indicator (yellow): When illuminated indicates that the motion
base is energised and there is a potential hazard to anyone in the vicinity.

e Lamp test button: A momentary action push button (black) switch used to check that the
bulbs in the green and yellow indicators are functional.

4.7 Software

The motion base is supplied with a software utility called MB_MOVE. Other software
applications or libraries may be requested at the time of order. Refer to the appropriate
software manual for detailed description of each utility.

4.8 Block diagram

The block diagram shown in Figure 9 shows the major components of the motion base
system, the three-phase mains input and the UPS.
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5 System Installation

5.1 Unpacking / Shipping

5.1.1  Equipment/ tools required.

e 3 x25mm ‘U-clevis rated at 500kg SWL

¢ 3 x 1m sling rated at 500kg SWL

e 1 x‘U-clevis rated at 1000kg SWL

e Crane or fork-lift truck with lifting hook having 1000kg SWL at a reach of 1.2m and a
minimum height of 3.5m

A custom 3-piece sling (part number 000144) is available from Cuesim.

All equipment is shrink-wrapped and shipped on wooden pallets.

5.1.2 Lifting the motion base

The MDU is mounted on a wooden panel on the motion base bottom frame for shipping and
the MDU-to-motion base cables are secured to prevent them being damaged. This
arrangement should not be disturbed when removing the motion base from the pallet and
moving it to the installation site.

The motion base (approx. 550kg) must be lifted from its pallet and moved to its operating
position. Three &30 lifting points are provided as shown in Figure 1.

When using three separate slings, one sling should be attached to each lifting point and the
free ends joined to give a single lifting point. The slings should be routed through the inside of

Four actuators and MDU
omitted for clarity

Lifting point

000391/00

Figure 1 : Motion base lifting points

the top frame taking care to protect the MDU-to-actuator cables and the MDU.
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5.1.3 Packing

The motion base and associated components should be packed and secured as received
should they need to be shipped to another location.

5.2 Mechanical installation

This section describes the equipment required and procedures that must be followed to safely
install the motion base and its ancillary equipment.

5.2.1 Floor structural requirements

The floor requirements are as follows:

e Each of the three groups of five floor fixings must be able to withstand 50kN tensile force.
This equates to 10kN for each fixing. A suitable factor of safety should be applied to this
figure.

e The floor must be able to withstand a downward force of 50kN spread over an area of
33,000mm?. This equates to a downward pressure of 1.52N/mm?.

5.2.2 Equipment Required

Installation equipment required

e Lifting gear as described in section 5.1.1.

e Fixings to suit the floor material. The motion base has fifteen holes in the base frame that
must all be used. Refer to Figure 2 for the hole layout.

e To secure the motion base to a steel or similar surface, M16 high-tensile bolts and
nuts must be used (minimum bolt grade 8.8)

e To secure to a concrete surface, epoxy-acrylate resin anchors are recommended.
The size of fixing depends on the strength of the concrete. Where the concrete has
strength greater than 28N/mm? bolting should be M16 with 125mm insertion; where
the concrete has strength less than 28N/mm? bolting should be M20 with 170mm
insertion. Time must be allowed for the chemical anchor to cure prior to installation in

v

1457

000403/00

Figure 2 : Motion base mounting holes
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accordance with the manufacture’s instructions

5.2.3 Orientation of the motion base

The top frame has three axes of symmetry so there are six principle orientations in which the
motion base can be positioned. Figure 3 shows the control system X-axis related to the
actuator joints on the bottom frame. The X-axis is normally aligned with the payload forward /
backward direction.

>

+VeZ

Actuator 0

Location of
serial number

000397/00

Figure 3 : Motion base actuator and axes orientation

5.2.4 Securing the motion base

CAUTION - This operation should be performed with the MDU and cables secured as
shipped wherever this is practical. This reduces the possibility of cable damage during
the installation process.

Floor fixings must use spreader plates, full washers, spring washers and high-tensile nuts
(refer to Figure 4). High-tensile self-locking nuts may be used in place of the plain nuts and
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spring washers. The spreader plates (Cuesim part number 000146) are shipped with the
motion base.

Procedure:

The location of floor bolts should be determined by positioning the motion base in its
proposed location and marking through the 15 mounting holes in the bottom frame. Refer
to Figure 3 to ensure correct orientation

The motion base should be removed to a clean area whilst the floor is prepared

CAUTION - Take care to protect the motion base and in particular protect the actuator-
to-MDU cables from damage. Ensure that the actuator cylinders, top seals and pivot
bearings remain free from dust and dirt.

For concrete floor

o With careful reference to the manufacturer’s instructions, drill and prepare the fifteen
holes and install all the epoxy-resin anchor studs, ensuring that there is at least
55mm of vertical stud protruding to secure the motion base

e Allow the epoxy resin to cure completely

e Position the motion base over the mounting holes. Check for correct orientation
o Fit the spreader plates, washers and nuts as described above

For other surfaces

e Prepare holes for the fifteen bolts

e Position the motion base over the mounting holes. Check for correct orientation
o Fit the spreader plates, washers, nuts and bolts as described above

Tighten the fixings to a torque of 30Nm

Use paint or varnish to mark the position of the fully-tightened nuts relative to the exposed
thread of the screws for future maintenance and safety checking

Sl

SPRING WASHER

SPREADER PLATE PLAIN WASHER

000409/00

Figure 4 : Spreader plate details

5.2.5 Removing and siting the MDU

CAUTION - On no account must the motion base be operated while the MDU is
mounted on its shipping rails. Damage to the MDU and motion base may result.

Remove any protective material from the motion base.
Remove the fixings that secure the MDU for transport.

Remove any cable ties or other strapping securing the actuator cables to the motion
base, but leave intact any cable ties that bind the actuator cables together.

Lift the bundle of cables, at the point indicated by the label, up through the top frame.
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e Slide the MDU out of the motion base, allowing the bundle of cables to follow and being
careful not to snag or strain the individual cables.

e A cable clamp bar is attached to the cables at the correct distance from the motor
termination glands. This bar should be secured to the bottom frame of the motion base
using two M8 cap-head screws. These become available after removing the wooden
platform used to support the cables and MDU during transit.

e Retain all fixings for future shipping requirements.

The standard actuator to MDU cable length is 7m — other lengths may be specified at time of
order. The standard MDU to host PC cable length is 2m — other lengths may be specified at
the time of order.

The MDU must be installed in free air with a minimum space of 250mm around it to ensure
adequate ventilation and access for servicing.

The MDU weighs approximately 45kg and may be mounted horizontally or vertically. If
vertical, the MDU must be orientated so that the cables exit downwards for correct ventilation.
All cables should have a straight run away from the MDU for at least 200mm before any bend
and the minimum bend radius for all cables is 200mm.

5.2.6 Attaching a payload

Refer to Section 2.2 for payload limitations.

The payload must be attached to the flying frame using the six &16.5 bolt holes provided. The
payload should be positioned so that its COG is as near to the centre of the frame as possible
in order to minimise uneven loading of the payload fixing bolts. The frame is reinforced
around the six bolt holes to prevent deformation due to bolt tightening and payload forces.

The grade of bolting should be determined thorough analysis of the payload dynamics. As a
guide, the minimum grade and size of bolt should be 8.8-grade M16. The bolts should not
protrude more than 40mm below the underside of the frame. This restriction is necessary to
prevent collision between the bolts and the actuators during motion. A close fit to the payload
mounting holes is desirable so that bolt tightening forces need not be high.

The actuator top seal is directly below each bolt hole. Protect the seals from falling debris
when installing the payload and the fixing bolts.

Refer to cueSim Ltd document 000270 (Figure 8) for flying frame fixing hole dimensions.

5.3 Electrical installation

5.3.1 Installing the motion control card

CAUTION - The Motion Control Card is a static sensitive device. Observe normal
precautions for handling such devices.

The motion control card (MCC) is a standard, full length, full height, PC-AT ISA card fitted
with a half-length daughter board. It occupies two full-length ISA slots and back plates.

5.3.1.1 Selection Of MCC Address

The MCC uses four consecutive I/O address locations that allow access to its Dual Port RAM.
The base address of the card may be set using a combination of DIP switches and jumper
links. The card is factory configured to reside at a base 1/0 address of hexadecimal 300. If the
card is likely to conflict with other hardware within the PC the address may be changed using
the table below.

S1.1 S1.2 S1.3 S1.4 MCC Address
(hex)
On On On On 300
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On On On Off 304
On On Off | On 308
On On Off Off 30C
On Off | On On 310
On Off | On Off 314
On Off Off | On 318
On Off Off Off 31C
Off | On On On 320
Off | On On Off 324
Off | On Off | On 328
Off | On Off Off 32C
Off Off | On On 330
Off Off | On Off 334
Off Off Off | On 338
Off Off Off Off 33C

If jumper link H is fitted, subtract $100 from the address values.

5.3.1.2 Fitting the MCC

Note - Consult the PC manuals for general advice about fitting PC cards.

e Configure the MCC address as required.

Turn off the PC, remove any relevant cover and carefully insert the MCC into a spare full-
length slot.

Note - Take care that the card does not touch any tall components on the PC
motherboard.

e Screw the main card bracket and ribbon-mounted daughter board bracket to the PC
chassis.

e Before replacing the PC cover, connect the 37-way daughter board cable to the daughter
board rear connector.

Note — It may be necessary to support the daughter board bracket from the rear as the
cable is inserted to prevent distortion of the bracket.

Connect the 100-way cable to the main board rear connector.

Note - Ensure that both the 37-way and the 100-way connectors are fully engaged and
that their screw locks are tightened to a torque of TNm maximum.
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5.3.2 Connecting the MDU

Figure 5 shows the front panel layout of the MDU and identifies its connectors. Figure 11
shows the wiring of MDU connectors P9, P10 and P11.

G0 G1 G2 G3 Gd G5
@0 00 0—0 a0 80 00
re a QO O Q QO QO
DE' a a o (] o a a a o (] o ]
PO P p2 P3 P4 P5
jo a ja o Jo o} jo af jo ol jo o jo

5

» gF qu

p i A /.-" > 4
8 . Pgr:
=al &= L,

Figure 5 : Motor drive unit front panel

T L A\

5.3.3 Three-phase input supply

WARNING — A three-phase mains supply such as the 415 or 380 VAC phase-to-phase
supplies commonly available in Europe must not be connected directly to the MDU as
severe damage will be caused, possibly causing violent ejection of particulate material.

WARNING - Connection to the MDU should be made by a competent electrician. If in
any doubt about connection of the mains power contact Cuesim before proceeding.

The MDU is factory configured for 240 VAC phase-to-phase, three-phase, 50/60Hz operation.

Connection of a suitable supply is usually via a transformer and a 3m steel braid screened 4-
core cable factory wired to the MDU via a 25mm metal gland. The free (transformer) end of
the cable is also fitted with a 25mm gland. The three black phase cores are numbered 1,2
and 3 and are each terminated with 6mm? ferrules. The green/yellow earth core is terminated
with @ 6mm ring terminal. All cores extend 400mm from the gland. Table 1 identifies the
individual power cable cores.

Refer to the ‘Maxcue 610 European Auto-transformer manual’ for instructions on connecting
to this unit.

Core id Colour Function

1 Black 240VAC phase
AC1

2 Black 240VAC phase
AC2

3 Black 240VAC phase
AC3

Green/Yellow Earth

Table 1 3-phase power cable
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5.3.4 Motor power and signal cables

The motor power cables are connected to the MDU via MIL-spec bayonet connectors GO to
G5. The motor signal cables are connected to the MDU using 25-way ‘D’-type connectors to
ports PO to P5. Should it become necessary to disconnect the MDU from the motion base, for
example to change an actuator, consult Cuesim before proceeding.

CAUTION - The screw locks of the 25-way connectors must not be over-tightened -
maximum torque is 1Nm.

5.3.5 Motion control card

Connect the MDU to the MCC via connectors P7 and P8 using the cables provided. Take
care to orientate the 100-way connector correctly into P7 and ensure that the screw locks for
both connectors are tightened to a torque of 1Nm maximum.

It is essential that the conditioned mains output from the UPS (if fitted) is also used as the
power supply to the host computer since the MCC controls the parking operation after failure
of the mains supply. Modern UPS units have multiple outlets so that both the MDU (via P12)
and the host computer can be directly connected to the UPS.

5.3.6 Interlock control box

Connect the ICB to the MDU via connector P9.

5.3.7 Uninterruptible power supply

When the installation does not use a UPS, ports P12 and P13 of the MDU (see - Figure 5)
should be connected by the link cable provided (part number 000595).

If a UPS is used it should be powered from the IEC outlet, P13, on the MDU front panel. This
optimises the earthing system between the MDU and the UPS and minimises EMC conducted
emission. The conditioned mains output from the UPS must be connected to connector P12
on the MDU front panel. It is recommended that the clips available on the IEC connectors P12
and P13 be used to provide positive retention of the UPS cables and thereby avoid
inadvertent loss of the UPS connections.

The output from the UPS must also be connected to the host PC (and its monitor if required).
The UPS should be turned off before the main supply of power is removed from the MDU
when the motion base is not required for an extended period e.g. over-night, to avoid the
battery supply of the UPS being exhausted. In the event that the motion base is not used at
all for a protracted period, e.g. a month, the system should be re-powered and the UPS
turned on to charge the batteries. The MDU fans will operate and low voltage supplies will be
present but there is no need to energise the motion base.

5.3.8 Customer digital I/0

User-configurable digital /0 may be connected via the 25-way ‘D’-type socket, P11, on the
front panel of the MDU. Refer to Figure 5 for location.

5.3.8.1  Outputs

There is one 24VDC digital output available. It is an NPN Darlington driver that may be used
to switch loads up to 50mA. One side of the load should be connected to the 24VDC supply
available from P11 pin 5; the other side of the load (load return) should be connected to the
output on P11 pin 4.

When the output is switched on, the load return is connected to the OV side of the 24VDC
supply. Refer to Table 2 for connection details.
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5.3.8.2 Inputs

There are eight NPN digital inputs available. The inputs are internally pulled up to the 24VDC
supply available from P11 pin 5 via 10KQ resistors. The input device should be connected
between the input and one of the input returns. All of the input returns are connected to the
0V side of the 24VDC supply. An input is ON when the input device connects the input to the
input return. Refer to Table 2 for connection details.

A slider box (part number 000491) may be connected to the MDU using cable (part number
000492) between the 25-way ‘D’-type connectors marked ‘P11'. This will enable the digital
inputs to be activated and output 6 monitored.

P11 Pin # | Function P11 Pin # Function
4 Output 6 16 Input return
5 24VDC 18 Input 22
7 Input 21 19 Input return
8 Input 17 21 Input 23
10 Input 18 22 Input return
11 Input 16 24 Input 20
15 Input 19 25 Input return

Table 2 : Digital inputs and output on connector P11

5.3.9 Customer analogue 1/0

User-analogue inputs may be connected via the 25-way ‘D’-type socket P10 on the front
panel of the MDU. Refer to Figure 5 for P10 location.

The +/-12VDC supplies available from P10 pin 1 and P10 pin 2 may be used to power, for
example, potentiometers. Note that the maximum current available is 70mA. The
potentiometer wiper should be connected to the analogue input. If an external supply is used
to power the input device, its 0V side should be connected to the analogue input reference.

CAUTION - Note that pins other than those shown in the table must not be used. |

P10 Pin # P10 Pin # | Function

1 +12VDC (70mA max.) 15 Analogue input 1 (-10V/+10V)

2 -12 VDC (70mA max.) 16 Analogue input 1 reference
Analogue input 5 (-118 Analogue input 2 (-10V/+10V)
10V/+10V)

8 Analogue input 5 reference 19 Analogue input 2 reference

10 Analogue  input 0 (-] 21 Analogue input 3 (-10V/+10V)
10V/+10V)

11 Analogue input O reference 22 Analogue input 3 reference

13 ov 24 Analogue input 4 (-10V/+10V)

25 Analogue input 4 reference

Table 3 : Analogue inputs on connector P10
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A Slider Box (part number 000491) may be connected to the MDU using cable (part number
000492) between the 25-way ‘D’-type connectors marked ‘P10’. This will enable the motion
base to be stimulated using the sliders via the MB_MOVE utility.
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6 Service and maintenance

6.1 Motion base

WARNING - There are no operator-serviceable parts. Tampering with nuts, bolts, etc
that have been factory set may result in failure of the actuator.

6.1.1  Maintenance

The following sections list the maintenance tasks that must be carried out at daily, weekly and
monthly intervals. Details of how to carry out the tasks are provided in later sections.

The attendant will become used to the normal operating sounds of the motion base. Any
deviation from normal should be reported to Cuesim Ltd.

MAIN PIVOT
LOCK NUTS

OQUTER TUBE PLATE
SCREWS

TOP SPIGOT
MOUNT

LOCK RING

LOWER-ATTACHMENT- TIE-ROD
PLATE SCREWS NUTS

PIVOT PIN
NUT

000413/00

Figure 6 : Critical fastenings

6.1.1.1  Daily maintenance

Visual inspection of the following:
e Check the actuators for oil leaks. If any oil is visible the actuator may have to be replaced.
Contact Cuesim Ltd for advice

e All critical fastenings (see Figure 6) have a paint or coloured varnish stripe marking the
fully-tightened position. If loosening has occurred, the motion base should be taken out of
service and Cuesim Ltd should be contacted immediately. The critical fastenings are:

e Upper and lower mount lock rings
e Upper and lower main pivot lock nuts
e Upper and lower pivot pin nuts
e Lower-attachment-plate screws
¢ Outer-tube-plate screws
e Outer tube top
e Top spigot
e Tie-rod nuts
e Check the actuator cables for splits, chafing and general condition. Contact Cuesim Ltd if
damage to the outer insulation material is apparent

e Check the complete system for abnormal noises during operation. Report any queries to
Cuesim Ltd.
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6.1.1.2 Weekly maintenance

Inspect the paint markings on the fifteen base-frame mounting bolts. If these markings
indicate that loosening has occurred, check the tightening torque. Refer to the motion base
installation details in section 5.2.4 for the tightening torque for these bolts. If frequent
loosening occurs, contact Cuesim Ltd for advice.

6.1.1.3 Monthly maintenance

e Inspect all welds and framework for signs of fatigue, deformation and damage. None is
acceptable. Contact Cuesim Ltd immediately if any failure or damage is suspected

e Depending on the type of use the motion base is subjected to, it may be necessary to
lubricate the actuator upper oil seal and dirt filter. Evidence of this necessity will be dark
marks on the silver sliding tube of the actuator. To perform the necessary lubrication,
apply a few drops of 90-grade low-Sulphur oil to the top of the actuator so that the oll
seeps into the gap between the silver sliding tube and the black outer tube. The oil will
distribute itself around the actuator seal and dirt filter. Normal oils are not detrimental to
the operation or appearance of the actuator and any excess may be wiped away using a
clean cloth. Avoid spillage of oil onto the motor cables.

6.2 MDU

WARNING — There are no operator-serviceable parts inside the MDU case. The main
cover should not be removed in normal service. Under unusual conditions the miniature
circuit breaker, MCB1 (see Figure 7), may trip out. The state of the MCB may be
checked by opening the small (user) cover of the MDU. Remove four bright-coloured
captive-washer screws and move the cover outwards from the MDU. It will not be
possible to remove the cover completely due to the earth bond lead. Check the
colour showing at the indicator windows of the MCB, see Figure 7 — if it has tripped
they will show green and the black setting bar will have moved away from the cable
gland. The MCB is re-set by pushing the black bar towards the cable gland to the
position shown in Figure 7, when the colour in the indicator windows will become red.
The small cover should then be re-fitted, taking care to avoid trapping the earth bond
lead between the metal work of the MDU. Power may then be re-applied. If the MCB is
heard to trip again immediately consult Cuesim Ltd before proceeding.

If it is considered that a fault may be present within the MDU it is strongly advised that
Cuesim Ltd should be consulted before starting any investigations. In such
circumstances only qualified personnel should remove the cover, as the MDU may still
contain hazardous voltages even when the motion base itself is not energised. If the
MOTION BASE ENERGISED output is inactive, this does not indicate that the MDU is safe to
work on. Remove both the 3-phase mains supply and the auxiliary supply (or UPS if
used) and wait 10 seconds before removing the main cover.

6.2.1 Maintenance

6.2.1.1  Monthly (more frequently for dusty atmospheres) maintenance

The only parts that need maintenance are the filters for the two air-circulator fans on the front

panel. The two filters are mounted in housings on the outside surface of the MDU. They may

be replaced without removing the MDU cover.

e Remove the plastic filter cover by pulling first one edge, then the complete cover, away
from its housing

e Remove the foam filter element and inspect for damage. If it is in an unserviceable
condition, replace it with the correct part (Cuesim part number 000155)

e Ifthe element is serviceable, clean it by washing in warm, soapy water then dry

e Replace the element into the filter housing and re-fit the filter cover by pushing it over the
housing until its snaps into place
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6.2.1.2 Half-yearly maintenance
Remove and clean the four filters for the air-circulation exhaust air on the rear panel. They
may be replaced without removing the MDU cover.

e Remove the plastic filter cover by pulling first one edge, then the complete cover, away
from its housing

e Remove the foam filter element and inspect for damage. If it is in an unserviceable
condition, replace it with the correct part (Cuesim part number 000155)
e Ifthe element is serviceable, clean it by washing in warm, soapy water then dry

¢ Replace the element into the filter housing and re-fit the filter cover by pushing it over the
housing until its snaps into place.

Figure 7 : MDU with the small (user) cover removed to show MCB1 in the ‘set’ position.

Document 00118001 Page 24 of 29



I3 waag | 57 g 0LZ000  joypeg | W P2 panssas oM Iy 2100 200 Uojsiay| rew
SIN Hoss MOVIE ey @Im 50U3pYUOY Ul [OIBWILIOD GG Y] (SBUIPIOH) 350quUORON J4BUAdOD 06/5/81 Snss 1suld| 0o
- ﬁoo<o N TTTE £86 LTT0 :Xed  069Z £06 LTT0 ‘PL 66/9/11 Q304¥IN3 % 031400 ¥00T8 FONVAIIOL ‘030a¥ SILON ONIXIS ANV NOWUVININO| 10

JAVE4 dOL IVSH3AINA pod oomemz = S9SequUONON 66/6/¢ Q3IG0N SIONVHITOL| 20
= 10/01/22 MOMY3 NI 18L) SYM WA 0611 €0

Maxcue 600-series operator's manual (EU models)

00° T+ 0°0T
00" ¢+ 0T

To/1/1E panowss main oLewos|| 40

S20UDJ3|0}
peljioadsun

(ssop|d x1s)
HONOYHL 3T0H 0S'9le 08

7 oA+

190

1

L ZAN"

Page 25 of 29

Figure 8 : Top frame dimensions

Document 00118001







Maxcue 600-series operator's manual (EU models)

Revision history

Issue &
date

CUSTOMER'S LOCAL INSTALLATION lssus 1
14/11/01

Remarks

First issue

[lsoLATOR swiTCH |

Y

UNINTERRUPTIBLE POWER SUPPLY

|THREE-PHASE MCB or FUSES (motorrated)|

APC SMART-UPS 2200
INPUT 220-240V/OUTPUT 230V

[THREE-PHASE SWiTcH |

5-CORE CABLE—»]
(3—PHASE, NEUTRAL, EARTH)

AUTO-TRANSFORMER (STEP-DOWN)

INPUT 415/380V 3-PHASE/OUTPUT 240V 3—PHASE e

TRANSFORMER

A

Y

SCREENED (STEEL) POWER CABLE
(4-CORE, 6MM)
{ A
< IEC(104) S S S CUSTOMER'S LOCAL INSTALLATION if UPS not used
—  AUXILIARY DC SUPPLY
| EMC FILTER | | | SINGLE-PHASE RECTIFIER
v B < IEC(10A)
| creur Breaker | Y [ isoLaTing TRANSFORMERJ
B Y ¥
=
2 | CONTACTOR H * 24V REGULATED DC
<= * - RELAY CONTROL
u | |THREE-PHASE RECTIFIER |
2 A /
<_.I> | — DC*SUPPLY | . ial;Vg . POWER CABLE (4-CORE. 2.5MM) . MOTOR MOTOR MOTOR MOTOR MOTOR MOTOR
g | "{ ; } (x 6) ACTUATOR | ACTUATOR | ACTUATOR | ACTUATOR | ACTUATOR | ACTUATOR
@ A i
! ENERGY DUMP CONTROLLER
PC A DUMP RESISTOR ] ia';"g " . -
MOTION 3 bt 1 2 ot 4 N
CONTROL - SIGNAL ROUTING T TS B POSITION | POSITION | POSITION | POSITION | POSITION | POSITION
A - > - (6) ~ ENCODER | ENCODER | ENCODER | ENCODER | ENCODER | ENCODER e
i 52'{,’{,’,:3';;5(?“‘,2.3;?.:,’,) Ltd.
i MOTOR DRIVE UNIT (MDU) A MOTION BASE
§‘ SIGNAL CABLE (B8-core) Tol (+44) o7 207 780
[}
',; Title Maxcue/MDU
: START/STOP Block Diagram for three—phase supply
3 CONTROLS < CUSTOMER'S EXTERNAL INTERLOCK CIRCUIT Date 11 November 2001
j Drawn by CAF
2 Checked by KEP
7] Sheet 1 of 1
Drawi
wmvee 000476 /04
Figure 9 : System block diagram
Document 00118001 Page 27 of 29




Maxcue 600-series operator's manual (EU models)

Revision history
L}
1
SRH/VEL 10 ' Issue & Remarks
l MPJO-D > dote
1
oCE 1D ] =D -
el 1 Lo lasue 1 Three—phase 240V phase to phose mox, system
' MPJ2-D > 20/02/02 | with UL transiormer ond FCADGO045,/001,
RED 10 ' PCA 000053/001 and 000092/001 revision.
1 WPJ3-D Integroted EMC metol work ond TeSys contoctor
] Voltage/fuse selection at DIN connectors
BRN L0 1 MPJ4-D Wire sizes (in square mm).
L}
: MPJ5-D
1 H L
! i EARTH STUDS —
H 1 B25A40 B254
L}
: 1
[} 1
! i CAP4 .
0nF 4
1 ' 1" qEﬂTE‘
1 — 4
CUSTOMER SUPPLY i supps . vz2 ! T cars L DMPO DuR1
240 VOLTS (MAXIMUM) ' 1 oy F PV LI s
PHASE TO PHASE H ' BX75/750 BX75/750
1 1 AUPO AUP2
Bt SCREENED_ENCLOSURE __ | L o] o ,
D 2.5
1 1 ) 10aF i
1BLack-3 11y [o13 g FEO ED i ! un“‘ I |
1 T ' h 44 5
: |: L . FL1 1 ni) RED 60 5y o O ) RED 2.3 BUSBARS J
! BLACK-2 :..% D12 Ia BED 6.0 1] 2 %0 el 1 Lao] ko 6o v YY) & e ]
T
i H L I 3 & %60 6ol o viap| o 6o .‘: B
g ' U Y I.LL'O 33000
:l_,'-BLACK_.I ::"' DTl BED £.0 5 g _FED ED |_1|": Lip| Fio B0 AAA 4 LK u:] DICI-A 0000457001
! ' L N2 N1 PEIN ' PEQY BLK B0 Bk 2.5 BUSBARS
i |1 DIN TERWINALS 50A T - ! CAPS )
| EARTH |1 BRAID- 614 -
= T T tonF
] 1
________ T .
1 GRM/YEL
| GRU/TEL 2.5 ! Y cars |
W /77 I MAIN COVER L____wer T | car7
1EARTH S5TUD SMALL COVER 1 ~
________________________________ 0nF
l___________________l
! P13 , 513
. E i FUSLITOW A
) | ] T 8ED 10 F5 RED 25
: 1 Lahsk | BED 10 2 o fh o1 FED 7.0
: ' Fus TTa0
1 1[EC DUTLET
1
| b———
' B A BAK 078 . 24V_EARTH . LMGJ1-1
! T L 4 WD 075
RN VEL
: ude B[ El
: | E—
1 [l RED 0.7% B '—1. RED 0.75 LMFJ1=1
[ )|
! HIN
[ A
! EIN ] _LMGJ1=2
: . BLK 0.75
! 8 A
i EXTERNAL UPS ] -
V. H -1 e— L LMFJ1-2
CICICECR N———i | '
By 08 -3 e — )
== wEEEEEEEE R S S S S e e e e e e O S e e O OO OO O OO O OO OO O OO OO
08 23— — 1 ' ol i
= 1K | ] 1H4002 H
] e [} o] w2 |
! i
[}
FAN ] L78524 L
FAN 1
FAY FA2 ' AR 12 24y I
d 1
B TERARALS 204 ! AN VIN  vout - ]
Y — Y 1 4RT 5% 1
GRNSYEL 078 I_L_wl_l : ] a Icl; < :
RED 0.5 : N — — '} ML o038 05 -H M €3 3 RS o
-  —)i B = y : 2KBPO2U 0.330F L %2 i
CRN/YEL 0.7% A 1 ] ] Fust SONW % 1o0v :
ﬂ_E e Vg 5 v A 'u—IB 05 LMENSY F J6ot 2 i
tore T 1 ¢ oz !
[}
F77 A ' ’k a| 24V supPLY i
EARTH STUD ON FILTER ' = —fo] s . b '
| 24VAC_L . '
1
wi . § U [—p '
e 2 7 | Mokl J ’ 2;:§f_litz‘runu !
kLD 1l 1
JZ4VAC_N '
] & — 1
e i COMMERCIAL IN CONFIDENCE
i | All rights reserved
¥ 1 Copyright (e} 2002
o B A g 0: N2, 1, J6-2 ! Motiondase (Holdings) Lid,
N | s i 178-180 Hotwel Road
il | ! Bistal, 858 48P
L
t PCB 000053/001 ] Tel. (+44) 0117 907 7690
H i Fax. (+44) 017 987 N2
230 volt UPS connections shown Titke WOTOR DRIVE UNIT, part ne 000512/000
Three phose application with UPS - 1000KG
Four—pole circuit brooker.
Date 20 February 2002
Drown by CAF
Checked by ----
Shaat 1 of 2
e 001126 /00
Nurmnber

Figure 10 : Partial schematic wiring diagram of MDU showing external power connections (three-phase operation)

Document 00118001

Page 28 of 29



Maxcue 600-series operator's manual (EU models)

Revision histor
NOTE: Y
NPN inputs — pull to Input return to activate e * e
NPN outputs — connect load between output teaye 0 o | First lomusd
ettt and 24V (max load 50mA)
1 Circuitry within this broken line can be supplied by Motionbase as a hand—held control box (ICB) | lasue 1 Altered to suit schedule A customisation
] H i |m e e e e e e e e, e e ——————- T 03/08/88 | (to document 000452/00), and to show
1 ] a 0 details of connections internal to the MDU.
: PSUCONTROL! — _ pgyq | . e ! 1 —<P1-1 ! -t &—— N/C
! b w1 o b ——— P-4 ! s3-14 <— Chassis ground e 7se Eg:‘::';,'1g=g},g§£;§>%';;é=:;:fwh
i PSUCONTROL 2 3 (pgy | i n-2 QO O : i i INPUT_19 e e N/c 80247 "
e P11 -15 <
I ! ] START BUTTON ! H P15 | 43-15 < Input .19 %s/uﬁ)/sm ICB connector changed to 9-way D—connector
: N/C —<P3-3 H : 3 —— N/C — 24 L1 vELLOW . . P13 | 43-3 <——— Chassis ground
: ' ' SN @ 24V, 50mA max ! . Pti=t6 |  43-16 <—— Input return lasge 4, | 198 circuit revised to inclyde Lamp test sviteh
OUTPUT_B - - or part numbers ani
1 PSUCONTROLS — g g b 1 oy 34 A MOTION BASE ENERGISED b = Pi-4 S Output 6 (NPN)
{ ' H LAMP=TEST L2 GREEN ] ' 1 Pu-17 1 0317 < Chassis ground
i 1 M| E "t < (DY) 24V, 50mA max 4 - ; i mpurzg - PII-5 i B35 —— 24V
H Pl INTERLOCKS HEALTHY s-8 ™ b -t Pii-18 | s-te & Input '22 (NPN)
1 N/C —<Ps-6 L P — N/C I t——<P1-6 ] 436 < - Chassis ground
: : : - : : P11-18 : 43-18 <—— Input return
2 INPUT _21 p L
: 24V PI—7 : ] -7 < 30V, 1A : ! (- P11-7 1437 %’ Input 21 (NPN)
! i ESTOP v t+—Pn-20 | 43-20 <—— Chassis ground
| [ . INPUT_17 P11-8 ! y3-8 <—— Input 17 (NPN
| ACCESS_CONTROL_OUTPUT — [ (I 1 W (NPN)
: Pa-8 | : n-8 <—— N/C 1 ! INPUT_23 — P21 ! u3-21 <—— nput 23 (NPN)
H [ E [ ) p— . .
! U I [ ———P11-9 { ¥3-39 <~ Chassis ground
: N/C —Ps-9 ! : -9 <—— N/C K1 . ! <Pr-22 | 322 <— Input return
] ! INPUT_18 Pl1- 10 & ——
i [ B Tortedalioner €3 Vutlonn. Geor teriock switches etc) || < RSO =t Input 18 (NPN)
‘ P! D—connector, 9—way, male Al contacts 30V, 1A ¢! t—— P23 | 43-23 <—— Chassis ground
: ! | . ! INPUT_16 PH-11 ! 431t <———— Input 16 (NPN)
! T S INPUT_20 ®ii-24 | y3-24 <—— Input 20 (NPN)
| ! ! +—<P11-12 143-12 <~ Chassis ground
| ' ! o P1-25 1 J43-25 <— Input return
! i ! —<P11-13 l3-13 <—— N/C
i = i i
: L L e L e et e L L L e e 77 ! D—connector, 25-way, male
! Circuitry within this broken line is internal to the MDU !
i i
1 1
: w2V — ISR +12V (80mA max)
: ————<Pw-14 | -1 < Chassis ground
] PSUL N G——————7——<Pi0-2 lu2-2 &——— 12V (80mA max)
: — Ha2v ANALOGUE_INPUT! (T} ————<p10-15 | u2-15 < Analogue input 1 (-10V/+10V)
: — -fav +——<P10-3 | 42-3 <—— Chassis ground
: Pl0-16 | J2-16 <—— Analogue input 1 reference
: 7-12V PSU —<P10-4 : J2-4 &<— N/C
! t——<Pw0-17 | 92-17 <— Chassis ground
] ——P10-5 V-5 «<—— N/C
i ANALOGUE_INPUT_2 — 1018 | u2-18 <—— Analogue input 2 (—10V/+10V)
i PSU2 s 2av +———<P10-6 | 42-8 <——— Chassis ground
! Pl0-19 | J2-19 <—— Analogue input 2 reference
i o ANALOGUE_INPUT_5 — p0-7 1 u2-7 <——— Analogue input 5 (—10V/+10V)
1 7V S0 t——<Pw0-20 | 12-20 <— Chassis ground
! <P10-8 | 42-8 <~ Analogue input 5 reference
i ANALOGUE_INPUT_3 — ®10-21 | w2-21 <—— Analogue input 3 (—10V/+10V)
! t+———<P10-9 | 92-9 <—— Chassis ground
: Pw0-22 | J2-22 < Analogue input 3 reference
: ANALOGUE_INPUT_0 — P10-10 142-10 <——— Analogue input 0 (—=10v/+10V)
: t——<Pw-23 | 42-23 <—— Chassis ground
| ov <P10-11 1 421t <—— Analogue input O reference
: ANALOGUE_INPUT_4 — P10-24 | J2-24 <—— Analogue input 4 (—10V/+10V)
! To OV rail of PC {— <Po-12 lu2-12 <——— Chassis ground B righia teservad o
i (vio 100-way cable) o P10-25 i 12725 < Andlogue input 4 reference SRt (62002
H = il RS ov 178-180 Hotwell Road
] 1 Bristol, BS8 4RP
| i To(444) o7 807 7890
: /77 : D—connector, 25-way, male Fax. (++44 0117 9B7 3112
T ! rite MDU connections (P9, P10, P11)
Circuitry outside the broken lines is supplied by the systems integrator for schedule A customisation
Signal Actuator Degree of freedom
Date 10 June 2002
Analogue 0 | Actuator 0 | Surge (x)
NOTE: Andlogue 1 | Actuator 1 | Sway (y) frawn by CAF
Andlogue signals may be used to control individual actuators or individual degrees of freedom. WO TOR S GG TR S LG T ) . b
i N . . Analogue 3 | Actuator 3 | Roll (about x axis)
The allocation of signals to actuators or to degrees of freedom is made in software. . H Sheat 1 of 1
o . . Analogue 4 | Actuator 4 | Pitch (about y axis)
The allocation in the adjacent table is suggested : — .
Analogue 5 | Actuator 5 | Yaw (about z axis) Drawing
w— 000273/04

Figure 11 : Pin designations for MDU connectors P9, P10, P11 & ICB
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