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ABOUT THIS MANUAL

The Technical Manual gives anintroduction to the R-net Control System.
Throughout the manual icons areused to drawthe reader’s attention.

The icons used are:

NOTE: A general point for best practice.
CAUTION: A point of safety which if ignored could result in damage to the Control System or the vehicle.
WARNING: A point of safety which if ignored could cause injury to the individual.

Curtiss-Wrightaccepts noliability for anylosses of any kind if the points are not followed.
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CHAPTER 1 - OPERATION

1 INTRODUCTION

The relevant contents of this chapter should be includedinthe wheelchair’s operating guide. Further copies areavailablefrom
Curtiss-Wrightin either written or disk (Word) format. Copies should not be made without the express permission of Curtiss-
Wright.

The operation of the R-net varies dependent on programming. This chapter covers all types of operation. It is the responsibility
of the wheelchair manufacturer to ensure that only the relevant sections of this chapter areincluded in the wheelchair’s
operating manual.

The operation of the R-net wheelchair control system is simpleand easyto understand. The control system incorporates state-
of-the-art electronics, the result of many years of research, to provideyou with ease of use and a very high level of safety. In
common with other electronic equipment, correcthandlingand operation of the unit will ensure maximum reliability.

Pleaseread this chapter carefully -itwill help you to keep your wheelchair reliableand safe.

2 GENERAL

An R-net control system comprises a minimum of two modules - Joystick Module and Power Module. Because of the modular
design, the depth of the control system can be greatly increased. The following diagram shows the basic set-up.

Joystick

Module
Power
Module
(N\\T\\@//—

L —
[_:' Communication

.:‘. Cable

mi .

2.1 HANDLING

Avoid knocking your control system and especially thejoystick. Be careful not to strike obstacles with the control system or
joystick when you drive. Never drop the control system.

When transporting your wheelchair, make sure that the control system is well protected. Avoid damage to cables.
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2.2 OPERATING CONDITIONS

Your control system uses industrial-grade components throughout, ensuringreliableoperationina wide range of conditions.
However, you will improvethe reliability of the control system if you keep exposure to extreme conditions toa minimum.

Do not expose your control system or its components to damp for prolonged periods. If the contro| system becomes
contaminated with food or drink cleanitoff as soonas possible.

2.3 CLEANING

Cleanthe control system and the joystick with a cloth dampened with diluted detergent. Be careful when cleaningthe joystick
andscreen.

Never useabrasiveor spirit-based cleaners.

3 MATING CONNECTORS

To connect the Communication Cables:

e Holding the connector housing, firmly push the connector info its mate until you can no longer see the yellow
plastic.

The connectors aresecured usinga friction system.

To disconnectthe Communication Cables:

e Holding the connector housing firmly, pull the connectors apart.

NOTE:
Do not hold or pull on the cable. Always grip the connector when connecting and disconnecting.

When the control system is first switched on after a connection, or system component change the Timer will be displayed
whilst the system checks itself and then the Re-start icon will be displayed. Switch the control system off and on again to
operate.
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4 CONTROLS

The R-net control system has two versions of Joystick Module — with and without lighting control. Most of the controls are
common to both however, the lighting buttons areonlyincluded on the Joystick Module with lighting control. Each of the
controls is explained within this section.

4.1 JOYSTICK

The primary function of the joystickis to control the speed and direction of the wheelchair. The further you push the joysti ck
from the center position the faster the wheelchair will move. When you releasethe joystick the brakes are automatically
applied.

If the wheelchair is fitted with actuators, the joystick canalso beused to move and select actuators, refer to section 5.5 for
more details.
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4.2 BUTTONS

C) =)

On/Off Button Y\ Horn Button
(=)
e —— ————————

3\ Speed Buttons <( )
(@) Decrease / Increase (\&ﬂ)
Mode Button Profile Button

=\ 7~
A O/Zx\\\

(@\) Ed)
Hazard Button & LED Lights Button & LED
—\\<§? C)////\\
=) 4

Left Indicator Button & LED Right Indicator Button & LED

4.2.1 ON/OFFBUTTON

The On/Off button applies power to the control system electronics, whichinturn supply power to the wheelchair’s motors. Do
not usethe On/Off button to stop the wheelchair unless there is an emergency. (If you do, you may shorten the life of the
wheelchair drive components).

4.2.2 HORNBUTTON

The Horn will sound whilethis button is depressed.

4.2.3 SPEED DECREASE BUTTON
This button decreases the maximum speed setting.

Depending on the way the control system has been programmed a momentary screen may be displayed when the button is
pressed.

Refer to section 5 for details of the momentary screen.

Refer to Chapter 3 - Programming for details.

4.2.4 SPEEDINCREASEBUTTON
This button increases the maximum speed setting.

Depending on the way the control system has been programmed a momentary screen may be displayed when the button is
pressed.

Refer to section 5 for details of the momentary screen.

Refer to Chapter 3 - Programming for details.
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4.2.5 MODEBUTTON

The Mode button allows the user to navigatethrough the available operating Modes for the control system. The available
modes aredependent on programmingand the range of auxiliary outputdevices connected to the control system.

Refer to Chapter 3 - Programming for details.

4.2.6 PROFILEBUTTON

The Profilebutton allows the user to navigatethrough the available Profiles for the control system. The number of available
Profiles is dependent on how the control system is programmed.

Depending on the way the control system has been programmed a momentary screen may be displayed when the button is
pressed.

Refer to section 5 for details of the momentary screen.

Refer to Chapter 3 - Programming for details.

4.2.7 HAZARD WARNING BUTTON AND LED

This button activates and de-activates the wheelchair’s hazard lights. Depress the button to turn the hazards onand depress the
button againto turn them off.

When activated the hazard LED andthe indicator LEDs will flash in sync with the wheelchair’s indicators.

4.2.8 LIGHTSBUTTON AND LED

This button activates and de-activates the wheelchair’s lights. Depress the button to turn the lights on and depress the button
againto turn them off.

When activated the lights LED will illuminate.

4.2.9 LEFTINDICATOR BUTTON AND LED

This button activates and de-activates the wheelchair’s leftindicator. Depress the button to turn the indicator onand depress
the button againto turn it off.

When activated the left indicator LED will flash in sync with the wheelchair’s indicator(s).

4.2. 10 RIGHT INDICATOR BUTTON AND LED

This button activates and de-activates the wheelchair’s rightindicator. Depress the button to turn the indicator onand depress
the button againto turn it off.

When activated the rightindicator LED will flashin sync with the wheelchair’s indicator(s).

4.2.11 EXTERNAL ON/OFF SWITCH JACK

This allows the user to turn the control system on and off usingan external device, such as a buddy button.
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4.2.12 EXTERNAL PROFILE SWITCH JACK

This allows the user to select Profiles using an external device, such as a buddy button.
To change the Profilewhilstdriving simply press the button.

Ifthe control system is setto latched drive or actuator control operation, then the polarity of the jackinputis reversed to effect
a fail-safe system; meaning this input will providean External Profile Switch functionand an Emergency Stop Switch function.

NOTE:

The Joystick Module is supplied with rubber bungs that must be inserted into the Jack Socket when no external device is
connected.

4.3 LCD SCREEN

The status of the control system can be understood by observingthe LCD screen. The control system is on when the screen is
backlit.

Refer to section 5 for details on screen symbols.

4.4 CHARGER SOCKET

This socket should only be used for charging or locking the wheelchair. Do not connect any type of programming cable into this
socket.

Refer to section 13 for more details on charging.

This socket should not be used as a power supply for any other electrical device. Connection of other electrical devices may
damage the control system or affect the E.M.C. performance of the wheelchair.

WARNING:

The control system’s warranty will be voided if any device other than a battery charger supplied, with the wheelchair, or the
lock key is connected into this socket.
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5 LCD SCREEN - MONOCHROME

The status of the control system can be understood by observingthe LCD screen.

5.1 SCREEN SYMBOLS

The Drive screen for the R-net has common components, which will alwaysappear,and components that will only appear under
certain conditions.Belowis a view of a typical Drivescreenin Profile1.

f - - w
IIII| B o +
Current Profile ——__ ——]

1 TR

S e Battery Indicator
Profile Name — e .llr ,

B R
S S

o . ——— Speed Indicator
_Indoor-Drive

5.1.1 BATTERYINDICATOR

This displaysthecharge availablein the battery and canbe used to alertthe user to the status of

II|:||:| the battery.

Steady This indicates thatall iswell.
Flashing Slowly The control system is functioningcorrectly, but you should chargethe battery as soonas possible.

Stepping Up The wheelchair batteries are being charged. You will notbe ableto drive the wheelchair until the chargeris
disconnected and you have switched the control system off and on again.

Refer to section 12 for a description of how to read the Battery Gauge.

5.1.2 SPEEDINDICATOR

This displays the current speed setting.

IIIDD The speed setting is adjusted using the Speed Buttons.

5.1.3 CURRENT PROFILE

The Profile Number describes which Profilethe control systemis currently operatingin.

1

Indoor-Drive

The ProfileText is the name or description of the Profilethe control system is currently
operatingin.
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5.1.4 INFOCUS

Ay

~\
= -
A~

5.1.5 SPEED LIMIT

e

5.1.6 LATCHED

P

5.1.7 RESTART

®

5.1.8 FAULT

’

When the control system contains more than one method of direct control,such as a secondary
Joystick Module or a Dual Attendant Module, then the Module that has control of the
wheelchair will display the In Focus symbol.

If the speed of the wheelchairis beinglimited, for example by a raised seat, then this symbol will
be displayed.

Ifthe wheelchairis beinginhibited fromdriving, then the symbol will flash.

When the control system is operatingina latched condition this symbol will bedisplayed.

When the control system requires a reboot; for example, after a module re-configuration, this
symbol will beflashed.

The control system can detect a wide variety of errors. When the system has detected anerror
thatis not severe enough to causethe system to trip, then this symbol will bedisplayed.

5.1.9 MOTORTEMPERATURE

O

This symbol is displayed when the control system has intentionally reduced the power to the
motors, in order to protect them againstheatdamage.

5.1.10 CONTROL SYSTEM TEMPERATURE

l

This symbol is displayed when the control system has intentionally reduced its own power, in
order to protectitselfagainstheatdamage.
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5.1.11 TIMER

This symbol is displayed when the control system is changing between different states.An
g example would be entering into Programming Mode. The symbol is animated to showthe sands

falling.

5.1.12 E-STOP
Ifthe control system is programmed for latched drive or actuator operation, then itis normal for
an Emergency Stop Switch to be connected into the External Profile Switch Jack.

E-stop

If the Emergency Stop Switch is operated or disconnected, this symbol will bedisplayed.

5.1.13 BLUETOOTH

i —
I

When Bluetooth Mode is entered the screen will display the followingicon.

5.2 MOMENTARY SCREENS

Ifthe momentary screens are programmed to be displayed then pressingthe Speed or Profile Buttons will display screens such
as below.

-~ IIIUD g 51!22)EE.I[$W3

Speed Momentary Screen Profile Momentary Screen

5.3 DIAGNOSTIC SCREEN

When the control system safety circuits have operated and the control system has been prevented from movi ng the wheelchair
adiagnostics screen will bedisplayed.

This indicates a systemtrip, i.e. the R-net has detected a problem somewhere inthe wheelchair’s electrical system.

- k- 2
Identified Module —— g' =
™ —m
TipText — ~ ZAIN
e PM _—— Trip Code
“[-Module Error =
L 0506

Ifthe errorisinanon-active module, for example inthe ISM but with a drive Profileis selected, then drive will still be possible,
however, the diagnosticscreen will appear intermittently.
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5.3.1 IDENTIFIED MODULE

This identifies which module of the control system has registered the problem, suchas:
PM Power Module
ISM Joystick Module
ISM Intelligent Seating/lighting Module

5.3.2 TRIP TEXT

The Trip Text gives a brief description of the trip type.

5.3.3 TRIP CODE

The 4 digitcode displayed gives the exact trip that has been recorded.

5.3.4 DIAGNOSTIC PROCEDURE
Pleasefollowthis procedure:
e Read and note the Trip Text displayed, the identified Module and the Trip Code.
e Switch off the control system.
e Make surethat all connectors on the listed Module and the wheelchairaremated securely.
e Check the condition of the battery.
e Note the Trip Text description,and take the required action.

e Switch on the control system againandtry to drive the wheelchair.Ifthe safety circuits operateagain, switch off and
do not try to use the wheelchair. Contact your serviceagent.

Example:
il ]
e \"': A
PM I
Low Battery
L ZCOOJ
Identified Module Power Module
Trip Text Low Battery
Trip Code 2C00

This means the battery needs chargingor there is a bad connection to the battery.

e Check the connections to the battery. If the connections aregood, try chargingthe battery.
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5.4 LOCKING THE CONTROL SYSTEM

The Control System can be locked in one of two ways. Either usinga button sequence on the keypad or with a physical Key. How
the Control System is locked depends on how the wheelchair manufacturer has programmed the system.

5.4.1 KEYPAD LOCKING

To lock the wheelchair usingthe keypad;
e  Whilethe control systemis switched on, depress and hold the On/Off button.
e After 1second the control system will beep. Now releasethe On/Off button
e Deflect the joystick forwards until the control system beeps.
e Deflect the joystickinreverseuntil the control system beeps.
e Release the joystick, there will be along beep.
e The wheelchairis now locked.

The following screen will be displayed, the next time the Control System is switched on.

4 3

[

L J

Ifan LED Joystick Module is fitted the Speed Indicator LEDs will ripple from left to right. Refer to Chapter 4.
To unlock the wheelchair:

e Ifthe control system has switched off, press the On/Off button.

o Deflect the joystick forwards until the control system beeps.

e Deflect the joystickinreverseuntil the control system beeps.

e Release the joystick, there will be along beep.

e The wheelchairis now unlocked.

5.4.2 KEY LOCKING

To lock the wheelchair with a key;

e  Withthe Control System switched on, insertand remove a Curtiss-Wrightsupplied key into the Charger Socket on the
Joystick Module. A shortbeep will beheard.

e The wheelchairis now locked.

The following screen will be displayed, the next time the Control System is switched on.

_____________________________________________________________________________________________________________________________________________________________|
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[

!

L J

To unlockthe wheelchair;
e Ifthe control system has switched off, press the On/Off button.

e Insertand remove a Curtiss-Wrightsupplied key into the Charger Socket on the Joystick Module. A shortbeep will be

heard.

e The wheelchairis now unlocked.

5.5 ACTUATOR SELECTION SCREEN

To adjustthe seat position the actuator screen must be visible.

Depress the Mode Button to scrollthrough the Mode screens until you reach the actuator screen, displayed b elow.

4 )

0

\ J

Actuator adjustmentis achieved as follows.

e Move the Joysticksideways to selectthe desired axis.
(This is indicated by the section of the wheelchair thatis highlighted)

e Move the joystick forwards and backwards to move the actuator.
s N

g J/

e Repeat these steps for each actuator that requires adjustment.

To driveagain depress the Mode button until the Drive screen is reached or, inthe caseof the LED joystick module, until the

Speed Indicator returns to its normal state.

_____________________________________________________________________________________________________________________________________________________________|
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6 LCD SCREEN - COLOR

This section covers those Joystick Modules that are fitted with a color LCD screen.

The color LCD screenis splitinto 3 areas ofinformation. The Top Bar, the BaseBar and the Main Screen Area.

Each areais covered separately within this section.

6.1 TOP BAR

6.1.1 BATTERYINDICATOR

This displaysthecharge availablein the battery and canbe used to alertthe user to the status of
the battery.

Steady: This indicates thatall iswell.
Flashing Slowly: The control system is functioningcorrectly, but you should chargethe battery as soonas possible.

Stepping Up: The wheelchair batteries are being charged. You will notbe ableto drive the wheelchair until the chargeris
disconnected and you have switched the control system off and on again.

Refer to section 12 for a description of how to read the Battery Gauge.

6.1.2 FOCUS
When the control system contains more than one method of direct control, such as a secondary
. Joystick Module or a Dual Attendant Module, then the Module that has control of the wheelchair
S will display the In Focus symbol.
6.2 BASE BAR

6.2.1 CURRENT PROFILE

1

The currently selected Profileis shownin numeric form.
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6.2.2 MOTORTEMPERATURE

This symbol is displayed when the control system has intentionally reduced the power to the
' motors, in order to protect them againstheatdamage.

6.2.3 CONTROL SYSTEM TEMPERATURE

This symbol is displayed when the control system has intentionally reduced its own power, in
& order to protect itselfagainstheatdamage.

6.3 MAIN SCREEN AREA

Drive Screen

6.3.1 PROFILE NAME

. This is a text string that displaysthe name of the currently selected Profile.The name is
|nd00r-Drlve programmable. Refer to the programmingsection for details.

6.3.2 CLOCK

This displaysthecurrent time ina numeric format.

1 4 = 35 The clockis user adjustable. Adjustable options are:

e Visibility, whether the clockis displayed onscreen.
e The displayformat,12 or 24 hour.
e The time, the user canadjustthe time.

These adjustments are made within the Settings Menu. Refer to section 8 for details.

6.3.3 SPEED DISPLAY

This gives a proportional display of the wheelchairs speed. The Arc begins at 0%
and has a programmable maximum. The programmable parameter is Max
Displayed Speed. Refer to the Programming Chapter.
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6.3.4 MAXIMUMSPEED INDICATOR

This displaysthecurrent maximum speed setting.

6.3.5 DIGITALSPEED DISPLAY

This displaystheactual speed of the wheelchair derived from the motors. The display can beset
to mph or km/h.

These adjustments can be made inthe OBP Menu.

6.3.6 LATCHED

When the control system is operatingina latched condition this symbol will bedisplayed.

6.3.7 INHIBIT

Ifthe speed of the wheelchairis beinglimited; for example, by a raised seat, then this orange

* symbol will bedisplayed.

Ifthe wheelchairis beinginhibited fromdriving, then this red symbol will beflashing.

Mode Screens

6.3.8 ACTUATOR MODE

Displaysthesections of the chair currently selected for movement, the name given
to the selectionanda direction arrow showing what sort of movement is available.

6.3.9 BLUETOOTH MODE

When Bluetooth Mode is entered the followingscreen will bedisplayed.
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6.4 MESSAGE WINDOW

The R-net displays warningicons and informational messages,ina dedicated
message window.

6.4.1 RESTART

When the control system requires a reboot; for example, after a module re-configuration, this
symbol will beflashed.

6.4.2 TIMER
This symbol is displayed when the control system is changing between different states.An
example would be entering into Programming Mode. The symbol is animated to showthe sands
falling.

6.4.3 SLEEP

This symbol will bedisplayed for a shorttime before the R-net enters into a sleep state.

6.4.4 CROSS & TICK

These symbols will bedisplayed during configuration procedures.

Process completed correctly.

Process not completed correctly.

_____________________________________________________________________________________________________________________________________________________________|
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6.4.5 E-STOP

Ifthe External ProfileSwitchis activated duringdrive, or actuator operation, this symbol will be
displayed.

6.4.6 JOYSTICKDISPLACED

If you operate the Joystick before or justafter you switch the control system on, the screen will
flashthe joystick displaced screen.

You must releaseand center the Joystick to resume normal operation. If you do not releasethe
Joystick within five seconds the wheelchair will notbe ableto move, even ifyou releasethe
Joystickand operate it again. The screen will display a diagnosticscreen atthis time. You can

reset this condition by switching the control system off and on again.

6.4.7 CONTROLSYSTEM LOCKED

The Control System can be locked in one of two ways. Either usinga sequence of deflections
and presses with a Joystick or with a physical Key. How the Control System is locked depends on

how the wheelchair manufacturer has programmed it.

Refer to Section 5 for a detailed description of the Locking and Unlocking procedures.

6.4.8 DIAGNOSTIC SCREEN

When the control system safety circuits have operated and the control system has been prevented from moving the wheelchair
adiagnostics screen will bedisplayed.

This indicates a systemtrip, i.e. the R-net has detected a problem somewhere inthe wheelchair’s electrical system.

Refer to section 5 for a detailed description of Diagnostic screen and procedure. Refer to Chapter 5 Diagnostics fora complete
description of the Trip Texts.
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7 GETTING READY TO DRIVE

e Operate the On/Off switch.The screen will gothrough aninitializing process then show the base screenas follows. In
the caseon an LED Joystick Module the battery gauge will illuminate.

~ ] - ~
BT
Current Profile —__ L=1_

ooy 7 ID[ | Battery Indicator
Profile Name e S ﬂ 'l . -

(-Profile 1

3 Speed Indicator

e Check that the Speed Setting is at a level that suits you.

e Pushthe joystickto control the speed and direction of the wheelchair.

NOTE:

If you push the joystick before or just after you switch the control system on, the screen will flash the joystick displaced
screen. You must release and center the joystick to resume normal operation. If you do not release the joystick within five
seconds the wheelchair will not be able to move, even if you release the joystick and push it again. The screen will display the
diagnostic screen at this time. You can reset this condition by switching the control system off and on again.

If you do not pushthe joystickas you switch the wheelchair on and the diagnostic screenis displayed, as inthe following
diagram, then the R-net has detected a problem somewhere inthe wheelchair’s electrical system.
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8 SETTINGS MENU

The Settings Menu allows theuser to adjustthe CJSM displayinterms of clockadjustment and display format, the brightness of
the backlight, the background color and the behavior of the odometer. The menu is accessed by depressingthe Speed Down
and Speed Up buttons simultaneously. Atypical Settings Menu display would be as below.

Each of the menu items are described in the followingsections.

8.1 SET TIME

A rightjoystick deflection will enter a clockadjustment screenin which further joystick deflections areused to set the time.

8.2 DISPLAY TIME

This sets the format of the time display or turns it off.

The options are 12hr, 24hr or Off. Left and rightjoystick deflections areused to change between the options.

8.3 DISTANCE

This sets the functionality of the odometer and a screen as below will appear.

Total Distance Thisis avalueheldinthe Power Module andrelates to the total distancedriven usingthat Power
Module.

Trip Distance Thisisavalueheldinthe CISM andrelates to the total distancedrivensincethe lastreset.

Display Distance Sets whether Total Distanceor Trip Distanceappears as the odometer display onthe CISM.
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Clear Trip Distance A rightjoystick deflection will clear the Trip Distancevalue.

Exit A rightjoystick deflection will return to the Settings Menu.

8.4 BACKLIGHT

This sets the intensity of the LCD backlight.

The adjustablerangeis 0%to 100% in steps of 10%. Adjustments are made with left and rightjoystick deflections.

8.5 BACKGROUND

This sets the color of the screen background.Blueis the standard, but in very bright sunlightthen a white background will make
the display morevisible.

The options are Blue, White and Auto. Left andrightjoystick deflections areused to change between the options.
Blue means the background will be blueinall Profiles.
White means the background will be white in all Profiles.

Auto means the color will beset by the programmable parameter, Background, which can be set to be different across the
Profiles. For example, blue for the slower Profiles thatare for indoor useand white for the faster Profiles intended for ou tdoor
use. For more details of the parameter, Background, refer to the relevant sectionin the Programming chapter.

8.6 IR SETUP

IR Set up allows the user access the Omni IR (Infra Red) menus. For full details on how to learn, delete and use the IR functions
available pleaserefer to the R-net Omni Technical Manual SK78813.

8.7 EXIT

Exits the Settings Menu backto normal operation.

9 TIPS FOR USING YOUR CONTROL SYSTEM

9.1 DRIVING - GENERAL

Make surethat the control system is mounted securely and that the joystick position is correct. The hand or limb you use to
operate the joystick should besupported, for example by the wheelchair arm pad. Do not use the joystick as the solesupport
for your hand or limb - wheelchair movements and bumps could upset your control.

9.2 DRIVING TECHNIQUE

The control system interprets your joystick movements and produces appropriate movements of your wheelchair. You will need
very littleconcentration to control the wheelchair, whichis especially useful if youareinexperienced. One popular techniqueis
to simply pointthe joystickinthe direction you want to go. The wheelchair will “home-in” on the direction you push the
joystick.

The further you push the joystickaway from the rest position, the faster the wheelchair will go. Releasingthe joystick will stop
the wheelchair.

30 | R-net Technical Manual | Chapter 1 - Operation SK77981-14



Curtiss-Wright | PG Drives Technology
_________________________________________________________________________________________________________________________________________________________|

The intelligent speed control system minimizes the effects of slopes and different types of terrain.
WARNING:

The wheelchair user must be capable of driving a wheelchair safely. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.

9.3 SLOW OR SLUGGISH MOVEMENT

Ifthe wheelchair does not travel at full speed or does not respond quickly enough, and the battery conditionis good, check the
maximum speed setting. If adjustingthe speed setting does not remedy the problem then there may be a non-hazardous fault.
Contact your serviceagent.

10 PRECAUTIONS FOR USE

NOTE:

In the event of the wheelchair moving in an unexpected way RELEASE THE JOYSTICK. This action will stop the wheelchair
under any circumstances.

10.1 HAZARDS

Do not drivethe wheelchair:
e Beyond restrictions indicated in your wheelchair user manual, for example maximum inclines, curb heightetc.
e Inplaces oron surfaces where a loss of wheel grip could be hazardous, for example on wet grassyslopes.
e Ifyou know that the control system or other crucial components requirerepair.

WARNING:

Although the R-net control system is designed to be extremelyreliable and each unit is rigorously tested during manufacture,
the possibility of a system malfunction always exists (however small the probability). Under some conditions of system
malfunction the control system must (for safety reasons) stop the chair instantaneously. If there is any possibility of the user
falling out of the chair as a result of a sudden braking action, it is imperative that a restraining device such as a seat belt is
supplied with the wheelchair and that it is in use at all times when the wheelchair is in motion. Curtiss-Wright accepts no
liability for losses of any kind arising from the unexpected stopping of the wheelchair, or arising from the improper use of the
wheelchair or control system.

Do not operate the control system if the chair behaves erratically, or shows abnormal signs of heating, sparks or smoke. Turn
the control system off at once and consult your service agent. Curtiss-Wright accepts no liability for losses of any kind arising
from failure to comply with this condition.

Electronic equipment can be affected by Electro Magnetic Interference (EMI). Such interference may be generated by radio
stations, TV stations, other radio transmitters and cellular phones. If the chair exhibits erratic behavior due to EMI, turn the
control system off immediately and consult your service agent. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.
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It is the responsibility of the chair manufacturer to ensure that the wheelchair complies with appropriate National and
International EMC legislation. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this
condition.

The wheelchair user must comply with all wheelchair safety warnings. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

11 SAFETY CHECKS

The electronic circuits inyour control systemhave been designed to be extremely safeand reliable. The on-board
microcomputer carries outsafety checks at up to 100 times per second. To supplement this safety monitoringyou should carry
out the following periodic checks.

Ifthe control system fails any of these checks, do not use the wheelchair and contact your serviceagent.

11.1  DAILY CHECKS

Joystick: With the control system switched off, check that the joystickis notbent or damaged and that it
returns to the center when you pushandreleaseit. Ifthere is a problem do not continue with the
safety checks and contact your serviceagent.

11.2 WEEKLY CHECKS

Parkingbrake: This test should be carried outon a level floor with atleastone meter clear spacearoundthe
wheelchair.

Switch on the control system.

Check that the screen remains on after initialization and thatthe battery gaugeis displayinga
reasonableamount of charge.

Pushthe joystick slowly forwards until you hear the parking brakes operate. The chair maystartto
move.

Immediately releasethe joystick. You must be ableto hear each parkingbrakeoperate withina few
seconds.

Repeat the test a further three times, pushingthe joystick slowly backwards, leftand right.
Connectors: Make surethat all connectors aresecurely mated.
Cables: Check the condition of all cables and connectors for damage.

Joystickgaiter: Check the thinrubber gaiter or boot, around the base of the joystick s haft, for damage or splitting,
check visually only, do not handlethe gaiter.

Mounting: Make surethatall the components of the control system are securely mounted. Do not overtighten any
securingscrews.

11.3 SERVICING

To ensure continued satisfactory service, we suggest you have your wheelchair and control system inspected by your service
agent after a period of 1 year from commencement of service.Contact your serviceagent for details when the inspectionis due.
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12 BATTERY GAUGE

The battery gaugeisincludedto let you know how much chargeis left inyour batteries. The best way for you to use the gauge s
to learn how itbehaves as you drivethe wheelchair. Like the fuel gauge ina car,itis notcompletel y accurate, but it will help
you avoid running out of “fuel”.

The battery gauge works in the following way:

When you switch on the control system, the battery gauge shows an estimate of the remainingbattery charge.
The battery gauge gives you a more accuratereadingabout a minute after you startdriving the wheelchair.
NOTE:

When you replace worn out batteries, fit the type recommended by the wheelchair manufacturer. If you use another type
the battery gauge may be inaccurate.

The amount of chargein your batteries depends on a number of factors,includingthe way you use your wheelchair, the
temperature of the batteries, their age and the way they are made. These factors will affectthe distanceyoucantravel inyour
wheelchair. All wheelchair batteries will gradually losetheir capacity as they age.

The most importantfactor that reduces the life of your batteries is the amount of charge you take from the batteries before you
recharge them. Battery lifeis alsoreduced by the number of times you charge and dischargethe batteries.

To make your batteries lastlonger, do not allowthem to become completely flat. Always recharge your batteries promptly after
they are discharged.

If your battery gauge reading seems to fall more quickly than usual, your batteries may be worn out.

12.1 HOW TO READ A BATTERY GAUGE

Ifthe battery gauge shows red, yellowand green, the batteries arecharged. (Bars 1 —10)
If the battery gauge shows justred and yellow, then you should chargethe batteries as soonas you can.(Bars 1-7)

Ifthe battery gauge shows justred, either steady or flashingslowly, then you should chargethe batteries immediately. (Bars 1—
3)

WARNING:

Do not operate the control system if the battery is nearly discharged. Failure to comply with this condition may leave the
user stranded in an unsafe position, such as in the middle of a road. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.
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13 BATTERY CHARGING

To chargethe wheelchair batteries connect the charger plug into the battery charger socket on the R-net JSM. You will notbe
ableto drivethe wheelchair when the chargeris connected.

To connect the charger plug, ensure the singlepinis atthe bottom, as shown inthe followingillustration, then offer the c harger
plugto the R-net in a horizontal orientation. The molded guide on the R-net will help you to locatethe plug. Ensure the plugis
pushed fullyin position.

ol — Charger
Plug

IH:HB:

f
f
/

/

Ch Socket —/
Hoeres Single Pin

to bottom

WARNING:

Do not exceed the maximum charging current of 12Arms. Always use an off-board charger fitted with a Neutrik NC3MX plug.
Failure to observe these conditions could result in poor contact resistance in the charger connector resulting in overheating
of the charger plugs. This presents a potential burn hazard for the user. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

Ensure that the charger plug pins are of the correct polarity to be compatible with the pin polarity shown on the control
system’s specific data sheet. Failure to observe this condition could result in a burn hazard or fire hazard. Curtiss-Wright
accepts no liability for losses of any kind arising from failure to comply with this condition.

Do not disconnect batteries or open-circuit the circuit breaker while charging is in progress. Failure to observe this condition
could result in a burns hazard or fire hazard. Curtiss-Wright accepts no liability for losses of any kind arising from failure to
comply with this condition.

Only use the battery charger that has been supplied with your wheelchair. The use of incorrect chargers could damage the
batteries, wheelchair, control system or charger itself, or may result in parts overheating creating the potential for burns or
even fire. Curtiss-Wright accepts no liability for losses of any kind if the charger is incompatible with the control system (see
Chapter 2, section 7) or any other part of the wheelchair system.

_____________________________________________________________________________________________________________________________________________________________|
34 | R-net Technical Manual | Chapter 1 - Operation SK77981-14



Curtiss-Wright | PG Drives Technology
_________________________________________________________________________________________________________________________________________________________|

14 PROGRAMMING
The control system can be programmed to meet your needs. Programmingcan be performed usingthe OBP (On-board
Programming) feature or the specialistR-net software and Dongle or the Diagnostic Test Tool (DTT).

If you re-program your control system, make surethat you observe anyrestrictions given in your wheelchair user manual. Note
any changes you make for future reference.

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. Incorrect programming could result in an unsafe set-up of a wheelchair for a user. Curtiss-Wright accepts no
liability for losses of any kind if the programming of the control system is altered from factory preset values.

15 SERVICING

All repairs and servicing mustbe carried outby authorized service personnel. Opening or makingany unauthorized adjustments
or modificationsto the control system or its components will invalidateany warranty and may resultin hazards to yourselfor
other people, andis strictly forbidden.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind arising from unauthorized opening, adjustment or modifications to
the R-net control system.

If the control system is damaged in any way, or if internal damage may have occurred through impact or dropping, have the
product checked by qualified personnel before operating. Curtiss-Wright accepts no liability for losses of any kind arising
from failure to comply with this condition.

16 WARRANTY

The R-net control system is covered by a warranty period defined by the wheelchair manufacturer. For details of the warranty
period, pleasecontactyour serviceagent.

The warranty will be voidifthe R-net control system has:
e Not been used inaccordancewith the R-net control system Technical Manual, SK77981.
e Been subjectto misuseor abuse.
e Been modified or repaired by non-authorized persons.

WARNING:

The warranty will be void if the R-net has not been used in accordance with Technical Manual SK77981, the R-net has been
subject to misuse or abuse, or if the R-net has been modified or repaired by unauthorized persons.
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17 JOYSTICK KNOBS

The knob fitted to yourjoystickis suitablefor mostapplications.fyou would prefer another type, there is a range of
alternatives available. Please contactyour wheelchair distributor or manufacturer for advice. Do not replacethe joystick knob

with any unauthorized item - it may cause hazardous operation.

WARNING:

Do not replace the joystick knob with any unauthorized item It may cause hazardous operation. Curtiss-Wright accepts no

liability for losses of any kind arising from failure to comply with this condition.
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CHAPTER 2 - INSTALLATION

1 DOCUMENTATION

1.1 R-NET OPERATION

Study Chapter 1. Itisimportantthat the operation informationin Chapter 1is supplied with the wheelchair, either as part of the
wheelchair user handbook or as a separate document.

This Chapter sets out the installation conditions that must be complied with in order to meet the safety requirements of TUV
(Germany), 1SO7176-14 and EN12184.

1.2 PROGRAM SETTINGS

The R-net control system is supplied with preset settings that arechosen with the wheelchair manufacturerto ensure safe
operationand compliancewith relevant legal requirements, over the whole of the operating range of the wheelchair.

WARNING:

It is the manufacturer’s responsibility to program the control system to suit the vehicle model and ensure safe operation in
compliance with relevant legal requirements over the whole of the operating range. Curtiss-Wright accepts no liability for
losses of any kind due to failure to, or incorrect programming of the R-net Control System. Refer to Chapter 3 for
programming details.

The wheelchair must stop within the maximum distancespecified for the country in which the wheelchair will be used. TUV
Product Service (Germany) specify the distanceto be as stated in EN12184.

If users with particular disabilities need very low brakingrates and this results in a longer stoppingdistance, the maximum
speed must be re-programmed so that the stoppingdistancerequirement is satisfied.

State inthe wheelchair user handbook thatitis the responsibility of the person programmingthe control system to make sure
that the stopping distancerequirement is satisfied. If the brakingrate is low, the forward and reverse maximum speed settings
may need to be re-programmed. To assistthe personinthis task,includea graph inthe wheelchair user handbook showingthe
relationship between the maximum forward/reverse speed settings and the forward/reverse brakingrate whichis required to

ensure the correct stoppingdistance.

It may be possibleto program settings which compromisethe stability of the wheelchair. Perform suitabletests to establish
which programming restrictions areneeded to prevent instability. State any programmingrestrictions in the wheelchair user
handbook.

State inthe wheelchair user handbook thatitis the responsibility of the person programmingthe control system to make sure
that the settings are safeand to note any programming changes that they make.

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. Incorrect programming could result in an unsafe setup of a wheelchair for the user. Curtiss-Wright accepts
no liability for losses of any kind if the programming of the control system is altered from factory pre-set values. Curtiss-
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Wright accepts no liability for losses of any kind if the drive or stability characteristics of the chair are altered without prior
notification and discussion with Curtiss-Wright.

NOTE:

It is possible for wheelchair manufacturers to limit the values of speeds and accelerations that can be programmed in the
field. This facility ensures a safe-operating envelope for the wheelchair can be maintained.

1.3 SOFT-STOP

The R-net has a programmablevaluecalled Soft Stop Rate that sets the emergency stopping distance. You must ensure that the
emergency stoppingdistanceis withinthe distancespecified for the country in which the wheelchair will beused. TUV Product
Services (Germany) specify the distanceto be as stated in EN12184.

1.4 OTHER INFORMATION

You must providea diagramin the wheelchair user handbook showingthe user controls and the main features of the control

system.

Inaddition, you shouldincludea brief specification of operating supply voltagerange and operating temperature range.

2 IMMOBILIZING THE WHEELCHAIR

2.1 PREVENTION OF UNAUTHORIZED USE

TUV requires that the wheelchair must have a means of preventing unauthorized use. This can be implemented as detailedin
Chapter 1 section5.4.

2.2 CHARGER INTERLOCK

ISO 7176-14 requires you to providea means of preventing the use of the wheelchair whilethe batteries are being charged. The
charger socket and on-board charger connection fitted to Curtiss-WrightR-net control systems includean inhibitfacility. Refer
to section 6.5.

Contact Curtiss-Wrightifyou need advice.
WARNING:

The chair manufacturer is responsible for providing a means of preventing the use of the wheelchair while the batteries are
being charged. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

2.3 POWER DOWN

The control system can be programmed to power down ifthe joystickis notoperated over a set period of time. Refer to
Chapter 3 for programming details.

To restart, switch the control system on.
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3 CONNECTIONS

The followingis a selection of the most common configurations.

3.1 CONTROL CONFIGURATIONS

3.1.1 BASICCONFIGURATION

Consists of a Power Module, a Communication Cableand a Joystick Module.

Joystick pr—
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312 JOYSTICK & ISM CONFIGURATION

Consists of a Power Module, an Intelligent Seating/Lighting Module (ISM), 2 Communication Cables and a Joystick Module.
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MOUNTING

4.1 JOYSTICK MODULE MOUNTING

40.0mm
(HOLE CTS)

14.1.1 GENERAL
The Joystick Module should be secured usingtwo M5 screws with a maximum penetration of 12mm. Be careful not to

overtighten the screws. See data sheet for further information.

24.1.2 ORIENTATION
The Joystick Module must be mounted with the joystick shaft pointingvertically upwards.If youwant to use any other

mounting alternatives then contact Curtiss-Wright.

4.2 POWER MODULE MOUNTING

L
SK77981-14
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4.2.1 GENERAL

Fix the Power Module to the wheelchair chassis usingsuitable M5 or equivalent hardware.

4.2.2 ORIENTATION

The function of the Power Module is notsensitiveto mounting orientation; however, it should be mounted insucha way that
water cannotenter andremain inthe connector recesses. Itis recommended thatthe unitis not mounted with the connectors

uppermost. The Power Module has anIPX4 moisture resistancerating.

4.2.3 POSITION

The Power Module must be mounted ina position where itis not exposed to conditions of water or dust above those specified
in15S07176/9.The Power Module is designed to withstand levels of shock and vibration experienced when mounted to the
chassisof a wheelchair. Directimpacts onto the unit should be avoided.

4.3 ISM MOUNTING
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4.3.1 GENERAL

The ISM should be secured using four M5 screws with a maximum penetration of 7mm. Be careful not to over tighten the
screws. See data sheet for further information.

4.3.2 ORIENTATION

The function of the ISM is notsensitiveto mounting orientation; however, it should be mounted insuch a way that water
cannot enter and remain inthe connector recesses. |t is recommended that the unitis not mounted with the connectors
uppermost. The ISM has an IPX4 moisture resistancerating.

4.3.3 POSITION

The ISM must be mounted ina position where itis not exposed to conditions of water or dust above those specifiedin
1ISO7176/9.The ISM is designed to withstand levels of shock and vibration experienced when mounted to the chassis ofa
wheelchair. Direct impacts onto the unitshould be avoided.

4.4 CABLES

The cables to the ISM must be routed and secured insuch a way as to prevent damage to them, for example by cutting or
crushing. Contact Curtiss-Wrightifyou need further advice.

5 JOYSTICK MODULE WIRING

The Joystick Module is connected to the Power Module with a Communication Cable.
To connect the Communication Cables:
e Holdingthe connector housing, firmly push the connector into its mate until you canno longer see the yellowplastic.

The connectors aresecured usinga friction system.

To disconnectthe Communication Cables:
e Holdingthe connector housingfirmly, pull the connectors apart.
NOTE:

Do not hold or pull on the cable. Always grip the connector when connecting and disconnecting.
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CAUTION:

When the control system is first switched on after a connection, or system component change the Timer will be displayed
whilst the system checks itself and then the Re-start icon will be displayed. Switch the control system off and on again to
operate.

Route and secure the cableinsuch a way as to prevent damage, for example by crushingor cutting.

5.1 CHARGER CONNECTOR

An Off-Board Charger can be connected to the Joystick Module’s charger connector. The charger connector is Neutrik 3 pin
type NC3FPP or equivalent, and the maximum chargingcurrentis 12A rms. Only chargers fitted with Neutrik NC3MX plugs
should be connected into the Joystick Module. The pin connections of the chargingsocket are as below.

Pin Connection
1 Battery Positive Pin 2 Pin 1
2 Battery Negative
3 Inhibit Pin 3
NOTE:

The maximum permissible charging current is 12Arms.

6 POWER MODULE & ISM WIRING

6.1 GENERAL

Study the data sheets for the Power Module and the ISM to identify:

e The output current, ratings and restrictions.
e The connector pinassignments.

Recommendations for the cross-sectionalarea, ratings and materials for wiringaregiven inthe tableinsection 6.2. These
depend on the application.You areresponsiblefor establishing thesuitability of the particular wiringarrangement used on the
wheelchair. Curtiss-Wright can make general recommendations for wiringto R-net control systems, but Curtiss-Wrightaccepts
no responsibility for the wiringarrangement used.

Make surethat the connectors you use are reliableunder all operating conditions and correctly wired with no short circuits. Do

not use unsuitablecomponents - it may resultin poor wheelchair reliability.
WARNING:

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair, for both normal use and stalled conditions. Curtiss-Wright can make general recommendations for wiring for R-
net control systems, but Curtiss-Wright accepts no responsibility for, and accepts no liability for losses of any kind arising
from, the actual wiring arrangement used.
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The chair manufacturer is responsible for ensuring that only the mating connectors specified by Curtiss-Wright on the control
system’s specific data sheet are used to connect to the control system. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

The chair manufacturer is responsible for ensuring that suitable connectors are used and securely mated throughout the
chair wiring system and that the workmanship associated with the wiring system is of a good enough quality. Failure to meet
this condition could result in intermittent operation, sudden stopping or veering, or even create a burn or fire hazard. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

The power connectors for the R-net Power Module arespecially designed by Curtiss-Wright for wheelchair applications. The
crimps arestandard AMP Timer parts but the plastic housings arecustom. These connectors can be purchased from Curtiss-
Wrightor from Greenstock directly. Greenstock will also providea pre-assembled cableservice. Contact details for Greenstock
are as follows: Greenstock Tel: +44 (0) 0845 2570444 www.greenstock.co.uk

The connector part numbers are as showninthe followingtable:

Connector Curtiss-Wright Reference: Greenstock Reference:
Battery (Up to 6mm?2) D49712 PG80-B IPG-5202

Motor/Brake (Up to 4mm?) D49713 PG80-M IPG-5401

Battery (Up to 10mm?) D50287 PG80-B-HP IPG-5205-PS
Motor/Brake (Up to 10mm?2) D50947 PG80-M-HP IPG-5405-PS

OBC D50752 PG-OBC IPG-7301-PS

Inhibit D50753 PG-Inhibit IPG-8201-PS

Actuator D50754 PG-Actuator IPG-8202-PS

Lighting (both sides) D50784 PG-Lights IPG-9401-PS

6.1.1 POWER MODULE WIRING

The followingdiagramgives details of the Power Module connections.
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6.1.2 ISMWIRING

The followingdiagramgives details of the ISM connections.

. ____________________________________________________________________________________________________________________________________________________________________________________|
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16.1.3 CRIMPING
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Good quality crimpingisessentialinensuringthelongterm reliability of the wheelchair’s electrical system. Poor quality crimps

may initially appear to be satisfactory but, over time, they may cause problems.Itis recommended that crimp qualityis

maintained by implementing the procedures detailed in I[EC-60352-2 1990.

WARNING:

Defective or poor quality crimps may affect the warranty of the control system. Curtiss-Wright accepts no liability for losses

of any kind arising from failure to comply with this condition.

Hand tools for crimpingand extraction are available from Greenstock. The references areas below.

Battery, Motor and Brake wiring
Small crimp tool handle (up to 6.0mm?):

Large crimp tool handle(up to 6.0mmz2):

Die set for 0.5-1.5mm? wire:

Die set for 2.5-4.0mm? wire:

Die set for 4.0-6.0mm2 wire:

Crimp tool including dieset(8-10.0mmz2):
Extraction tool for 0.5-1.5mmz:
Extraction tool for 2.5-10.0mm2:

OBC, Inhibit, Actuator and Lighting wiring

Small crimp tool handle (up to 6.0mm?):

Die set for 0.5-1.5mm2 wire:

Extraction tool for 0.5-1.5mma2:

NOTE:

Only use the exact tools as specified.

For details of automatic crimp tools contact Greenstock.

6.2 WIRE GAUGE AND TYPES

The table below gives the minimum recommended wire sizes for various R-net Power Module and ISM specifications.

ICT-29020

ICT-29030

ICD-29468

ICD-29465

ICD-29467

AMP PartNo. 734533-1

IET-503

IET-552

ICT-29020

ICD-29468

IET-503

Power Module Battery Motor Brakes Actuators * Lighting Inhibit

60A 6.0mm? 4.0mm? 0.5mm? 1.5mm? 0.5mm? 0.5mm?
80/90A 6.0mm? 4.0mm? 0.5mm? 1.5mm? 0.5mm? 0.5mm?
120A 8.0mm? 8.0mm? 0.5mm? 1.5mm? 0.5mm? 0.5mm?

These recommendations are for cablelengths of less than 1000mm. They are derived from well proven field experience of

various international wheelchairmanufacturers.
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NOTE:

If 0.22mm2 wire gauge is used for the Inhibit connections, the correct crimp is Tyco part 928990-1.

o *Iflower current limits are programmed for a paricular ISM channel(s), it is possible to use smaller gauge wire. The
following recommendations are made.

Maximum Up/Down Current Limit | Minimum Wire Size
3A 0.5mm?
5A 0.8mm?
10A 1.0mm?
NOTE:

Battery and motor wires should have 1052Crated PVC insulation.
WARNING:

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair. Curtiss-Wright can make general recommendations for wiring for R-net control systems, but Curtiss-Wright
accepts no responsibility for, and accepts no liability for losses of any kind arising from, the actual wiring arrangement used.

6.3 BATTERY CONNECTIONS

The control system incorporates sophisticated currentlimiting circuitry as protection for the circuits in the control system.

ISO 7176-14 requires you to provide protection againstshortcircuits in the battery wiringand the power loom or the extremely
unlikely event of a short circuitin the control system.

Placea suitablecircuitbreakerinseries with the battery supply, for example inthe link between two 12V batteries. Ifyour

batteries areheld in separateenclosures, you must provide a circuit breaker with each of them.

The rating of the circuitbreaker must match the capacity of the wiringspecifiedinsection 6.2. The followingtablegives some
recommendations for circuitbreaker selection. These recommendations arederived from well proven field experience of
various international wheelchairmanufacturers. Nevertheless, manufacturers must confirmthese recommendations by carrying

out suitabletests.

Power Module Circuit Breaker Value
60A S50A
80/90A 90A
120A 90A

ISO 7176-14 states that the minimum operating time for the circuitbreaker when the wheelchairis stalledis 15 seconds.

_____________________________________________________________________________________________________________________________________________________________|
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WARNING:

The chair manufacturer must install a suitable circuit breaker to provide protection against short circuits in the battery
wiring, power loom or the control system. Failure to comply with this could result in a fire hazard. Curtiss-Wright accepts no
liability for losses of any kind arising from failure to comply with this condition.

6.4 MOTOR CONNECTIONS

Ifa circuitbreakeris fitted in series with a motor, itis essential thatthe wheelchairassumea safeconditionthe moment the
circuitbreaker operates. You must therefore fita circuitbreaker with an auxiliary switch thatdisconnects the solenoid bra ke
from the Power Module.

6.5 INHIBIT CONNECTIONS

The Power Module contains the Inhibit2 and 3 connections, and the ISM contains the Inhibit4 and 5 connections. These
connections can be used to limitspeed, inhibitdriveand /orinhibitactuator channels. Refer to Chapter 3 — Programming for full

details.

6.6 LIGHTING CONNECTIONS

Each lighting outputis rated at 21W maximum. Use suitablyrated wireto each bulb. The output is self-protectingagainstwiring
and bulb faults and will shut-off if the maximum power ratingis exceeded. Likewise, if the output becomes too hot it will shut-
off to prevent permanent damage to itself.

6.7 INDICATOR CONNECTIONS

Each indicator outputis rated at 42W maximum. Use suitably rated wireto each bulb. The outputs are self-protectingagainst
wiringand bulb faults and will shut-off if the maximum power ratingis exceeded. Likewise, if either output becomes too hotit
will shut-off to prevent permanent damage to itself.

Ifan indicator bulb fails, the ISM will detect this and flash the remaining bulb for that sideat 3Hz as well as sendinginformation
to the Joystick Module so that the relevant indicator LED flashes likewise.

6.8 ACTUATOR CONNECTIONS

Each actuator channel is rated at 15A maximum, although only 12Ais available when the channel is programmed to 100%
speed. Ifcurrents of greater than 12A arerequired, the programmed speeds for that channel must be reduced. The level of
reduction is dependent upon the electrical characteristics of the actuator motor, so anempirical process to establish thelevel of
the reduction is required.

Ifthe wheelchairis fitted with solid mechanical end-stops atthe end of the actuator travel, itis not necessary to fitlimit

switches as the ISM can detect when the actuator motor has stopped and will cut off the power to it.

6.9 ON-BOARD CHARGER CONNECTIONS

The Battery +ve and OV connections arerated at 12Arms. Use suitably rated wire for these connections.
NOTE:

The maximum permissible charging current is 12Arms.
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7 BATTERIES

The control system is designed for operation with 24V lead acid batteries. The batteries may be wet or gel electrolyte types.

Contact the manufacturers for adviceon battery selection.

7.1 BATTERY CHARGING

The R-net system can supporttwo methods of charging, Off-Board and On-Board.

An On-Board Charger should be connected to the Power Module via the OBC connector, refer to the wiringdiagram of the
Power Module for pindetails and to the section On-Board Charger Connections for details of maximum current.

An Off-Board Charger can be connected through a Charger Socket found on either a Joystick Module or the Omni. The charging
socket is Neutrik 3 pintype NC3FPP or equivalent, and the maximum chargingcurrentis 12Arms. Only chargers fitted with
Neutrik NC3MX plugs should be connected into the Joystick Module.

CAUTION:

The maximum permissible charging current for both methods is 12Arms.

To prevent the wheelchair from driving whilstthe chargeris connected, pin 3 must be linked to pin 2 insidethe charger’s plug.

WARNING:

Do not exceed the maximum charging current of 12A rms. Always use an Off-Board Charger fitted with a Neutrik NC3MX
plug. Failure to observe these conditions could result in poor contact resistance in the charger connector resulting in
overheating of the charger plugs. This presents a potential burn hazard for the user. Curtiss-Wright accepts no liability for
losses of any kind arising from failure to comply with this condition.

Ensure that the charger plug pins are of the correct polarity to be compatible with the pin polarity shown on the control
system’s specific data sheet. Failure to observe this condition could result in a burn hazard or fire hazard. Curtiss-Wright
accepts no liability for losses of any kind arising from failure to comply with this condition.

Do not disconnect batteries or open-circuit the circuit breaker while charging is in progress. Failure to observe this condition
could result in a burns hazard or fire hazard. Curtiss-Wright accepts no liability for losses of any kind arising from failure to
comply with this condition.

Examine all electrical appliances intended for use with the wheelchair, including the battery charger, regularly for damage,
especially the cord, plug and enclosure. If the appliance is damaged, it must not be used until it has been repaired. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

8 DRIVE MOTORS

The control system is designed to be connected to permanent magnet DC motors, fitted with suitablegearboxes and solenoid
brakes.

In order to optimize the performance of the wheelchair, the control system must be matched to the motor terminal impedance.
This matchingis implemented by programmingthe control system. The parameter for adjustmentis Compensation. Refer to
Chapter 3.
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The Compensation valueshould be setinaccordancewith the armature resistance of the motor and all cables and connectors
between the R-net and the motor.

WARNING:

The chair manufacturer is responsible for ensuring that the control system is matched to the motor resistance. Failure to do
this may result in poor control characteristics, which in extreme instances can make a chair uncontrollable and potentially
unsafe. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

The chair manufacturer is responsible for always ensuring that any replacement motors or gearboxes are fully compatible
with the originals that the control system was designed to match. Failure to do this may result in poor control characteristics,
which in extreme instances can make a chair uncontrollable and potentially unsafe. Curtiss-Wright accepts no liability for
losses of any kind arising from failure to comply with this condition.

Users must not move a control system from one chair type toinstall it on a different chair type. Control systems with
different part numbers may have both hardware and software differences to ensure that they are compatible with the
electrical and dynamic characteristics of their specific target vehicles. The characteristics of one type of control system may
not be compatible with a different, unauthorized chair. Failure to observe this warning could result in an unsafe setup for the
wheelchair user and may create a fire hazard depending on the motors, wiring, connectors and circuit breakers installed on
the unauthorized chair. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this
condition.

9 SOLENOID BRAKES

The solenoid brakes can be either 12V or 24V. However, the control system must be programmed for the correct voltage. Refer
to data sheet for the programmingdetails of the control system. Refer to chapter 3 for information on programming.

Ifthe current to either brakeis less than 200uA or greater than 1A, a brakefaultwill be detected.
WARNING:

It is essential that the control system is programmed for the correct brake voltage. If it is not, damage may occur to the
brakes or the drive performance of the wheelchair may be affected.

10 PROGRAMMER CONNECTION

10.1 OBP PROGRAMMING
On-Board Programming (OBP) allows thewheelchair to be programmed, via the Joystick Module, to suitanindividual user.

OBP can be entered via two methods — connection of a hardwaredongle or a keycode. The actual method required is set by the
factory programming of the control system.

NOTE:

OBP is not possible using an LED Joystick Module.
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If the hardwaredongle method is set, then a Curtiss-Wright OBP Dongle needs to be connected to allowaccess to OBP. To use
the dongle, followthe sequence below:

e  Turn off the control system.
e Insertthe R-net Dongle alongthe communication cables inthe system configuration.

Power Joystick
Module Module TJ

Communication Programming
Cable Dongle

oo

e  Turn on the control system

e  After initialization press the Mode key until the OBP screen is reached. See followingdiagram.

( OBP MENU ]
Drive >
Controls >
Latched >
Actuators >

\ J

e  After initialization OBP will beautomatically entered.

Ifthe keycode method is set, then the followingbutton sequence will allow entry to OBP. Note, a dongle will alsoallow OBP
access ifthis method is set.

e Holddown the Horn button and then hold down the On/Off button until there is a shortbleep. Note, the normal
power-up sound will occur prior to this bleep.

e Releasethe Horn button, but continue to hold down the On/Off button until there are two further short bleeps.
e Release the On/Off button, there will nowbe alonger bleep and OBP mode will beentered. See previous diagram.

WARNING:

If the keycode method is set, then it may be possible for a wheelchair user to gain entryto the OBP function. Curtiss-Wright
accepts no liability for losses of any kind if this method of OBP is set. Curtiss-Wright also accepts no liability for losses of any
kind if OBP access is gained by unauthorised personnel obtaining a dongle.
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10.1.1 NAVIGATING THE OBP SCREENS

Whilstin OBP deflecting the joystick to the left, whilstthe parameter titleis highlighted, will display an elongated version of the
parameter name.

There are two basicforms of display screen —one which shows global parameters and one which shows parameters which are
profiledependent, i.e. can have different values in each of the driveprofiles.

Example of a global parameter screen:

Forward joystick deflections will selectthe parameter above.

( Global Controls 1
Steer Corrsct ) Reverse joystick deflections will selectthe parameter below.
Sounder Volume S Left joystick deflections will take you to the previous screen.
Endstop Bleep no
Act. Entry Axis 1 Right joystick deflections will have no effect.
Chge Prfin Drv yes

\ J

Example of a profiled parameter screen:

Forward joystick deflections will selectthe parameter above.

(FWD | P P2 Pr3  Pr4 |
Acc A 30 35 40 45 Reverse joystick deflections will select the parameter below.
A 20 20 20 20
D:ZI 40 40 45 50 The firstleft joystick deflection will display the parameter name in full.

Decw 30 30 30 30
Spda 70 80 90 100

\_Spdv 20 25 30 20 ) Right joystick deflections will selectthe parameter to the right, ifavailable.

The second left joystick deflection will takeyou to the previous screen.

10.1.2 MAKING AN ADJUSTMENT
Once the parameter for adjustment has been selected, the Speed buttons can be used to make adjustments.
To ensure all newvalues are stored correctly, exit OBP mode with a series of left hand joystick deflections

10.2 PC PROGRAMMING

To utilizethe R-net PC Programming Suite the R-net Dongle must firstbe connected inthe communications systemas shown in
section 10.1. A USB cablecanthen be connected between the Dongle anda PC with the R-Net PC Programmer installed. For
further details on programmingrefer to Chapter 3.

Programming

Dongle
Communication e — Communication
Cable Cable
USB Cable
ToPC =~
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10.3 DTT PROGRAMMING

The Curtiss-Wright Diagnostic Test Tool may be used to program the Control System. To utilizea DTT:
e  Switch off the Control System.
e InsertDTT intothe communications systemusingthe R-net Cablesupplied.
e  Switch on the Control System.

For detailed information about the DTT refer to the Diagnostic Test Tool Technical Manual SK79393.

11 PRODUCTION TESTS

e Perform the followingtests, in order, on each wheelchair before dispatch.

These tests should be conducted inanopen spaceandarestrainingdevicesuchas a seat belt should always beused. Curtiss-
Wrightaccepts no liability for losses of any kind arising fromfailure to comply with this condition.

11.1 MOUNTING

e Make surethatall the control system is securely mounted. Do not over-tighten anysecuringscrews.

11.2 CABLES AND CONNECTORS

e Check all cables and connectors for damage. Make surethat all connectors aresecurely mated.

11.3 JOYSTICK AND GAITER

e Check that the joystickis notbent or damaged.

e Check the thinrubber gaiter or boot, around the base of the joystick shaft, for damage or splitting. Check visually only,
do not handlethe gaiter.

e Check that the joystick returns to the center position when you push andreleaseit.

11.4 PRESET SETTINGS
e Make surethat the control systemis usingthe correctsettings. Refer to the Chapter 3 for detailed instructions.

Control Systems arealways supplied with the settings shown on the relevant data sheet.

11.5 OPERATIONALTEST
This test should be carried out on a level floor with at leastone meter clear spacearound the wheelchair.
e Switch on the control system.
e Check that the battery gauge remains on, or flashes slowly, after one second.
e Pushthe joystickslowly forwards until you hear the parkingbrakes operate. The chair maystartto move.

e Immediately releasethe joystick. You must be ableto hear each parking brake operate withina few seconds.
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e Repeat the test a further three times, pushingthe joystick slowly backwards, leftand right.

11.6 TEST DRIVE

e Drivethe wheelchairand make surethat it operates correctly for all positions of the user controls.

11.7 SOFT-STOP TEST
e Drivethe wheelchairatfull forward speed and switch the control system off.
e The wheelchair must not stop suddenly, but should decelerate to standstill.

Inaddition, ensure that the requirements insection 1.3 of this chapter are satisfied.

11.8 LIGHTS, INDICATORS AND HAZARD LAMPS TEST
If lights arefitted:

e Visuallycheckeach bulb for correctillumination.

e  Check each bulb for correctillumination and thatthe flashrateis 1.5Hz+ 0.5Hz.

e Disconnecteach bulbinturn andcheck that the remainingbulb for that sideflashes at3Hz + 0.5Hz.
If hazard lamps arefitted:

e Check each bulbfor correctillumination and thatthe flashrateis 1.5Hz+ 0.5Hz.

11.9 ACTUATOR TEST

Ifactuators arefitted:
e  Check each motor for correct direction of movement.

e Ensurethe mechanical end-stops aresecure and that they stall theactuator motors, thus operating the ISM’s

automatic end-stop detection.

11.10 INHIBITINPUT TEST

Insertan appropriatebattery charger, or equivalentinhibitconnection, into the Charger Connector on the JSM and ensure that

driveisinhibited.

If Inhibits 2,3, 4 and 5 are used for inhibitor speed limiting purposes, suitabletests should be devised to ensure correct
operation.

12 ELECTROMAGNETIC COMPATIBILITY (E.M.C.)

The R-net family has been tested for compliancewith EC directive 89/336/EEC, and the E.M.C. requirements of EN12184, the
FDA andthe FCC. The guidelines inthis section will help you to make sure that your wheelchairinstallation will easily meet
these requirements. You should consider E.M.C. and perform relevant tests as early as possiblein the design phase.

_____________________________________________________________________________________________________________________________________________________________|
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12.1  EMISSIONS

A typical wheelchair and R-net installation havebeen type tested and have passed the requirements of CISPR 22 and FCC CFR47
part 15.

Observe the following recommendations to minimizeradio frequency emissions:

12.1.1 MOTOR SUPPRESSION

For the drive motors solder a suitablesuppression capacitor between the brush holders, insidethe motor cases. Keep the
capacitor’s lead length as shortas possible. Werecommend a valueof 4n7F 250V AC ceramic. The maximum valueyou should
useis 10nF. A typical type is Roderstein WY0472MCMCFOK.

The above should also beapplied to actuator motors, if fitted. If itis not possibletofit these capacitorsinsidetheactuator
motors, then contactthe motor manufacturers for further advice. Alternatively, placingthe capacitor externally, butas clos eas
possibletothe motor, may have the same effect.

Some actuators have their own EMC suppression components fitted internally.Inthese instances,itmay not be appropriateto
introduce further capacitance.lfyouare uncertain, contact the actuator manufacturers for further advice.

12.1.2 CABLES

You do not need to use screened battery and motor looms, but:
o Keep the length of all wiringtoa minimum.

e Make surethe loop area of the wiringis minimized. Route the positiveand negative wires to each motor together.
Route the battery positiveand negative wires together. Where possible, route the battery and motor looms together.
If fitted, route the lighting,indicator and actuator wires together.

e Secure all looms tothe wheelchair’s chassis over as much of their length as is practical.

e Do not use the control system connectors as junction points for the battery connections. Separate junction points away
from the Power Module should be provided for the other wheelchair electrical functions.

12.2  IMMUNITY

The R-net control system family has been stringently tested for susceptibility to electromagnetic radiation over the frequency
range 26MHz to 1GHz. The installations passed the FDA requirements and the proposed requirements of EN12184.

Follow the recommendations insection 12.1.2 to ensure maximum immunity to electromagnetic radiation.

12.3 ELECTRO-STATIC DISCHARGE (E.S.D.)

There are various international standards currently under development for this aspectof the system’s performance. At present,
most of the standards arespecifyingthe system to be tested to requirements of IEC1000-4-2.Tests are carried out at8kV air
discharge (to nonconductive surfaces) and 6kV contactdischarge (to conductive s urfaces). The R-net family has been tested to

these levels.

If you need advicepleasecontact Curtiss-Wright.
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13 BATTERY GAUGE

Refer to Chapter 1 for how to read the battery gauge.

The battery gauge typically starts to flash slowly when the battery voltage falls below 23.3Vwhilstthe wheelchairis drivingona
level surface.

For optimum accuracy of the battery gauge andlow battery indicator, the control system should be programmed with the
approximate nominal capacity of the wheelchair battery. However, accuracyis notgreatly affected if the programmed type and
capacity do not closely match the battery.

The most importantfactor affectingthe accuracy of the battery gauge is the resistance of the cableand connections between
the battery and the control system. The control system must be matched approximately to the cableresistance of your
wheelchair to make the battery gauge accurate. The parameter for adjustment is CableRResistance, refer to Chapter 3.

As a guide, 2.5mm2 cablehas aresistanceof about 8 milliohms per meter; 4.0mm2 cablehas about 5 milliohms per meter and
6.0mmz2 has about3.3 milliohms per meter. Circuitbreakers and connectors usually accountforabout15 milliohms.

These values will bechosen at the time the control system is being specified by the wheelchair manufacturer. Like the preset
accelerationrates, once the values for the battery aredecided, they are programmed into control systems during manufacture

andshould never need changing. If you need advice, contact Curtiss-Wright.
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CHAPTER 3 — PROGRAMMING

1 INTRODUCTION

This chapter gives an overview of the programmable parameters withinthe R-Net control system. The R-Net can be
programmed usingeither the On-board Programming (OBP) facility, the Diagnostic TestTool (DTT) or a Curtiss-Wright R-Net PC
Programmer.

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright control
systems. Incorrect programming could resultin an unsafe set-up of a wheelchair for a user. Curtiss-Wright accepts no
responsibility for losses of any kind if the programming of the control system is altered from the factory pre-set values.

2 ON-BOARD PROGRAMMING

On-Board Programming (OBP) allows the wheelchair to be programmed, via the Joystick Module, to suitanindividual user.
There is no need for any additional programminghardware. Whilein OBP mode, the joystickand the speed control buttons are
used to navigate the menus and make parameter adjustments.

Ifa parameter is availablein OBP mode the title used on the LCD will belisted, in brackets, next to the Parameter Titlein this
chapter.

Example: 6.9 Maximum Forward Deceleration - (Fwd Decel Max)

2.1 HOW TO ENTER OBP MODE

OBP inthe field can be entered via two methods — connection of a hardwaredongle or a keycode. The actual method required
is set by the factory programming of the control system.

NOTE:

OBP is not possible using an LED Joystick Module.

Ifthe hardware dongle method is set, then a Curtiss-Wright OBP Dongle needs to be connected to allowaccess to OBP. To use
the dongle, followthe sequence below:

e  Turn off the control system.
e Insertthe R-net Dongle alongthe communication cables in the system configuration.
e Turn on the control system.

e  After initialization press the Mode key until the OBP screen is reached. See followingdiagram.
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( OBP MENU i
Drive >
Controls >
Latched >
ISM Actuators >

\ Y,

Ifthe keycode method is set, then the following button sequence will allow entry to OBP. Note, a dongl e will alsoallow OBP
access ifthis method is set.

e Holddown the Horn button and then hold down the On/Off button until there is a shortbleep. Note, the normal
power-up sound will occur prior to this bleep.

e Releasethe Horn button, but continue to hold down the On/Off button until there are two further short bleeps.
e Releasethe On/Off button, there will nowbe alonger bleep and OBP mode will beentered. See previous diagram.

WARNING:

If the keycode method is set, thenit may be possible for a wheelchair user to gain entryto the OBP function. Curtiss-Wright
accepts no liability for losses of any kind if this method of OBP is set. Curtiss-Wright also accepts no liability for losses of any
kind if OBP access is gained by unauthorised personnel obtaining a dongle.

2.2 NAVIGATING THE OBP SCREENS

Whilstin OBP deflecting the joystick to the left, whilstthe parameter titleis highlighted, will display an elongated version of the
parameter name.

There are two basicforms of display screen —one which shows global parameters and one which shows parameters which are
profiledependent, i.e. can have different values in each of the driveprofiles.

Example of a global parameter screen:

( Glokal Controls h Forward joystick deflections will selectthe parameter above.
--------------------------- Reverse joystick deflections will selectthe parameter below.
Steer Correct 0] . . . . .

Left joystick deflections will take you to the previous screen.
Sounder Volume 5 . . . . .
Endstop Bleep fio Right joystick deflections will have no effect.
Act. Entry Axis 1
Chge Prfin Drv yes
e J

Example of a profiled parameter screen:

( FWD Pri P2 Pr3 Pr4 ) Forward joystick deflections will select the parameter above.
Acc A 30 35 40 45 Reverse joystick deflections will selectthe parameter below.
Accw 20 20 20 20 The firstleft joystick deflection will display the parameter name in full.
Deca 40 40 45 80 The second left joystick deflection will take you to the previous screen.
Decv 30 30 30 30 Right joystick deflections will select the parameter to the right, ifavailable.
Spda 70 80 90 100

\_ Spdv 20 25 30 20
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2.3 MAKING AN ADJUSTMENT
Once the parameter for adjustment has been selected, the Speed buttons can be used to make adjustments.

NOTE:

To ensure all new values are stored correctly, exit OBP mode with a series of left hand joystick deflections.

3 PC PROGRAMMER - OEM PARAMETER LIST (* DENOTES PRESENT IN OBP)

Profile Management

Profile Name Sets the Profile Name

*Profile Enable Sets if a Profile is available

*Mode Enable Sets which Modes are available in specific Profiles
*Input Device Type Sets which Input Device is active within a Profile

Input Device Subtype Sets which Input Device Subtype is active within a Profile
Seat Reversal Profile Sets which Profiles relate to each configuration

Allow Grab Sets which Input Device can grab focus.

Configuration

Mode Name Sets the Mode Name

Input Sets the data the Input Device transmits to the Output Device

Output Sets which Output Device is active for a specific Mode
Speeds

*Maximum Forward Speed Sets maximum forward speed

*Minimum Forward Speed Sets minimum forward speed

*Maximum Reverse Speed Sets maximum reverse speed

*Minimum Reverse Speed Sets minimum reverse speed

*Maximum Turn Speed Sets maximum turning speed

*Minimum Turn Speed Sets minimum turning speed

*Maximum Forward Acceleration Sets maximum forward acceleration

*Minimum Forward Acceleration Sets minimum forward acceleration

*Maximum Forward Deceleration Sets maximum forward deceleration

*Minimum Forward Deceleration Sets minimum forward deceleration

*Maximum Reverse Acceleration Sets maximum reverse acceleration

*Minimum Reverse Acceleration Sets minimum reverse acceleration

*Maximum Reverse Deceleration Sets maximum reverse deceleration

*Minimum Reverse Deceleration Sets minimum reverse deceleration

*Maximum Turn Acceleration Sets maximum turning acceleration

*Minimum Turn Acceleration Sets minimum turning acceleration

*Maximum Turn Deceleration Sets maximum turning deceleration

*Minimum Turn Deceleration Sets minimum turning deceleration

*Power Reduces power to minimize risk of indoor fittings damage

*Torque Torque boost to overcome obstacles at low speed settings

*Tremor Damping Adjustable damping to reduce the effect of hand tremor

Fast Brake Rate Sets the Fast Brake Rate
Controls

Global Controls

*Momentary Screens Enabled Sets whether the momentary screens are enabled

*Change Profile while Driving Sets if it is possible to change between profiles whilst driving
*Change Speed while Driving Sets if the speed buttons are active whilst driving

*Speed Adjust Sets if the Joystick speed buttons are active

Profile Button Sets the functionality of the profile button

_____________________________________________________________________________________________________________________________________________________________|
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Joystick

Profiled

*Actuator Endstop Bleep
*Sounder Volume

*Lock Function Enabled
*Reverse Driving Alarm
*Emergency Stop Switch
OBP Keycode Entry

*Power-up Mode

External Profile Jack Function

Actuator Switches while Driving

Start Up Beep
Profile/Mode Jack Detect
On/Off Jack Detect

*Joystick Forward Throw
*Joystick Reverse Throw
*Joystick Left Throw
*Joystick Right Throw
*Joystick Deadband
*Invert Left Right JS Axis
*Invert Fwd Rev JS Axis
*Swap Joystick Axis

*Change Mode while Driving

*Sleep Timer
*Standby Time
*Switch to Standby

*Mode Selection in Standby

Standby in Modes
Standby Forward
Standby Reverse
Standby Left
Standby Right
*Remote Selection

*Background

Speed Paddles

Speed Paddle Operation
Speed Step Size

Speed Step Rate

Speed Wrap Time
Speed Wrap Delay
Speed Wrap Beep

Latched
*Latched Drive
*Latched Actuators
*Latched Timeout
*Latched Timeout Bleep
Seating
Seating module Enabled
ISM8/CxSM
Global
Actuator Endstop Beep
Actuator Mode Entry Axis
Axis Setup

Axis Channels

Sets
Sets
Sets
Sets

whether there is a bleep when a seat axis reaches endstop
volume of audible feedback from JSM
how the lock function is activated

if the reverse driving alarm is active

Allows latched operation without the use of an Emergency Stop switch

Sets
Sets
Sets
Sets
Sets
Sets
Sets

Sets
Sets
Sets
Sets
Sets
Sets
Sets

the method of entry of OBP

the Mode that will be active when the system is powered-up

which type of external input is to be connected to the system

whether seating adjustment is permitted while the wheelchair is driving
whether a short beep occurs when the control system is powered-up
whether the CISM2 performs error checking on the connected switch

whether the CISM2 performs error checking on the connected switch

the amount of joystick movement required to reach full speed in this direction
the amount of joystick movement required to reach full speed in this direction
the amount of joystick movement required to reach full speed in this direction
the amount of joystick movement required to reach full speed in this direction
the joystick deadband (size of neutral position)

if the joystick Left/Right axis is inverted

if the joystick Fwd/Rev axis is inverted

Swaps the joystick’s Fwd/Rev and Left/Right axes

Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets

Sets
Sets
Sets
Sets
Sets
Sets

if itis possible to change between Modes whilst driving

the period of inactivity before the Control System powers down
the period of inactivity before Standby Mode is entered.

if an external input switch can be used to enter Standby Mode

if the joystick can be used to select Modes when in Standby Mode
the Modes that Standby will operate in

which Mode is entered with a forward command

which Mode is entered with a reverse command

which Mode is entered with a left command

which Mode is entered with a right command

whether Profiles and Mode can be selected and entered with joystick deflections

the default background for each profile

whether speed adjustment is via a momentary or continuous operation of the CISM2’s Speed Paddle
by how much the speed setting will change when the CISM2’s Speed Paddle is operated

the rate at which speed setting changes occur when the Speed Paddle is deflected

a time delay between the speed setting wrapping from maximum to minimum.

a time delay after a wrap before the speed setting increases from the minimum level

whether there is an audible beep when the CISM2’s speed setting wraps from maximum to minimum

Selects latched drive operation

Selects latched actuator operation

Sets

Sets

Sets

the timeout period for latched operation

whether a bleep occurs as the timeout period approaches

which Module is active —SM or ISM

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8
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Axis Display
Invert Channel Direction
Channels
*Acceleration
*Deceleration
*Up Speed
*Down Speed
Up Current Limit
Down Current Limit
Endstop Autodetect
Actuator Endstop Timeout
Intelligent Seating Module
Global
*Actuator Mode Entry Axis
Axis Setup
Axis Channels
Axis Display
Invert Axis Direction
Axis Name
Channels
*Acceleration
*Deceleration
*Up Speed
*Down Speed
Up Current Limit
Down Current Limit
Endstop Autodetect
Actuator Endstop Timeout
Seating Module
Global
Actuator Mode Entry Axis
Axis Setup
Axis Enabled
Up Speed
Down Speed
Axis End force
Actuator Endstop Timeout
Axis Display
Axes Inhibits
Up Assign
Up: Inhibit in bands
Down Assign

Down: Assign in bands

Battery
Low Battery Alarm
Low Battery Flash Level
Cable Resistance
Calibration Factor
Low Voltage Cut-out

Low Voltage Time

General
Brake Disconnected Alarm
Brake Fault Detect
Brake Voltage
Soft Stop Rate

Curtiss-Wright | PG Drives Technology
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For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

Sets the default axis when Seating Mode is entered

Sets which actuator motor channels on the ISM will operate for a particular axis
Sets the user display for a particular axis
Sets whether a channel direction is inverted for a particular axis

Sets the text that will be displayed when an actuator is selected

Sets the acceleration for each actuator channel

Sets the deceleration for each actuator channel

Sets the speed in the up direction for each actuator channel

Sets the speed in the down direction for each actuator channel

Sets the maximum current output in the up direction for each actuator channel
Sets the maximum current output in the down direction for each actuator channel
Sets if the automatic endstop function for a particular actuator channel operates

Sets the period of time before the drive is cut at an endstop position

For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM

For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM

For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM

For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM
For parameter information - Refer to the Chapter —ELPM 90, JSM-LED & SM

Sets whether there will be an audible alarm to signal a low battery condition

Sets the point at which the battery gauge on the LCD screen starts to flash

Calibrates the system to compensate for the electrical resistance of the battery cables
Allows further fine calibration of the battery gauge

Sets the voltage level at which the low voltage timer will start

Sets the period of time that the voltage must be below the above parameter before drive is cut

Sets whether there is an audible alarm when a brake(s) is disconnected
Sets whether the Power Module will detect electrical faults in the wheelchair’s brakes
Sets the voltage output from the Power Module to the wheelchair’s electrical brakes

Sets the deceleration rate that is used while the wheelchair is “soft-stopping”
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Seat Reversal

Charger Inhibit 3 Enable
Charger Inhibit 3 Latching
Charger Inhibit 1 Latching
Charger Inhibit 1 Alarm
Charger Inhibit 3 Alarm

Front Wheel Drive

Front Wheel Drive Type
Front Wheel Drive
FWD Acceleration

Advanced Electronic Stability (AES)

Motor
Global

Profiled

Inhibits
Global

Inputs -

Inputs -

Advanced Electronic Stability
AES Rate

Maximum Current Limit
Boost Drive Current

Boost Drive Time

Current Foldback Threshold
Current Foldback Time
Current Foldback Level
Compensation

Invert M1 Direction

Invert M2 Direction

Motor Swap

*Steer Correct

*Display Speed

Displays

Maximum Rated Speed
*Maximum Displayed Speed
Joystick Stationary Time
Joystick Stationary Range

Compensation Factor

Disable Inhibit 2 in Drive
Disable Inhibit 3 in Drive
Disable Inhibit 8 in Drive
Disable Inhibit 9 in Drive
PM

Lower Level Threshold
Middle Level Threshold
Upper Level Threshold
Debounce Time

ISM

Lower Level Threshold
Middle Level Threshold
Upper Level Threshold

Debounce Time

Inputs — ISM8/CxSM

Lower Level Threshold
Middle Level Threshold
Upper Level Threshold

Debounce Time

Sets the various options for wheelchairs that have a reversing seat

Dedicates the Inhibit 3 input on the Power Module to operate with an On-Board Charger
Sets whether the OBC inhibit (PM Inhibit 3) as described above is latching or non-latching
Sets whether Inhibit 1 (JSM Charger Socket) is latching or non-latching

Sets whether an alarm sounds if there is an inhibit present on the JSSM Charger Socket

Sets whether an alarm sounds if there is an inhibit present on the PM Inbibit 3

Sets specific specialist software to support Front Wheel Drive Wheelchairs
Selects specialist software for front wheel driven wheelchairs

Sets the limit of forward acceleration when exiting a turn

Sets whether the specialist stability software is turned on

Sets the rate of adjustment of Advanced Electronic Stability

Sets the long term maximum current output of the Power Module

Sets the short term maximum current output of the Power Module

Sets the period of time that the level of current set by Boost Drive Current is available

Sets the level of current which, if exceeded, will start the current foldback timer

Sets the period of time that the current must exceed the above parameter before the current is reduced
Sets the level of current output reduction

Matches the PM to the motors

Inverts the direction of rotation of motor channel M1 on the Power Module

Inverts the direction of rotation of motor channel M2 on the Power Module

Swaps the motor output channels, M1 and M2, of the Power Module

Adjusts the PM outputs to compensate for mis-matched motors

Sets whether the speed and odometer is displayed in miles per hour or kilometers per hour
Sets the format of the digital speed display to be Speed, Odometer or Both

This calibrates the speedometer function

This sets the operation of the graphical speed display

Sets the period of time that the joystick must be deflected before drive is removed

Sets the ‘window’ within which the joystick is considered to be stationary

Allows different values of Compensation to be used across different profiles.

Sets whether the PM Inhibit 2 input is interrogated constantly or just at entry into Drive Mode
Sets whether the PM Inhibit 3 input is interrogated constantly or just at entry into Drive Mode
For parameter information - Refer to the Specialist Chapter — ASM/TM
For parameter information - Refer to the Specialist Chapter — ASM/TM

Sets the threshold between Band 0 and Band 1 for a particular Inhibit Input on the PM
Sets the threshold between Band 1 and Band 2 for a particular Inhibit Input on the PM
Sets the threshold between Band 2 and Band 3 for a particular Inhibit Input on the PM

Sets a debounce time for the inhibit input.

Sets the threshold between Band 0 and Band 1 for a particular Inhibit Input on the ISM
Sets the threshold between Band 1 and Band 2 for a particular Inhibit Input on the ISM
Sets the threshold between Band 2 and Band 3 for a particular Inhibit Input on the ISM

Sets a debounce time for the inhibit input

For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8
For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8
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Inhibit Type

Inputs — ASM/TM

Lower Level Threshold
Middle Level Threshold
Upper Level Threshold

Debounce Time Inh

Drive Inhibits

Assign

Speed Limitin Band O
Speed Limitin Band 1
Speed Limitin Band 2
Speed Limitin Band 3
Operation

Inhibit Alarm

Actuator Channel X" Inhibits

Up: Assign

Up: Inhibit in Bands
Up: Alarm

Down: Assign

Down: Inhibit in Bands

Down: Alarm

Actuator Channel X’ Inhibits ISM8/CxSM

Lights
Global

Up: Assign

Up: Inhibit in Bands
Up: Alarm

Down: Assign

Down: Inhibit in Bands

Down: Alarm

Indicator Fault Detection

Swap Indicators Seat Reversal

Intelligent Seating Module

Lamp Voltage

Brake Lights or Horn

Indicator Fault Detection 15V
Indicator Fault Detection 20V
Indicator Fault Detection 25V
Indicator Fault Detection 30V
Indicator Fault Detection 35V

Lighting Module

Lamp Voltage
Light Power
Indicator Power

Indicator Fault Power

OEM Factory

Absolute Max Torque

Absolute Minimum Power

Absolute Maximum Forward Speed
Absolute Minimum Forward Speed
Absolute Maximum Reverse Speed
Absolute Minimum Reverse Speed

Absolute Maximum Turning Speed

Absolute Minimum Turning Speed

Absolute Maximum Forward Acceleration

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter — ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

Links the software inhibits to an actual hardware inhibit

Sets
Sets
Sets
Sets
Sets
Sets

the max speed when the Inhibit Input, which is assigned to the Drive Inhibit, is in Band 0
the max speed when the Inhibit Input, which is assigned to the Drive Inhibit, is in Band 1
the max speed when the Inhibit Input, which is assigned to the Drive Inhibit, is in Band 2
the max speed when the Inhibit Input, which is assigned to the Drive Inhibit, is in Band 3
whether a full drive inhibit is a latching or non-latching function

whether an audible alarm will sound in a full drive inhibit condition

Links the software inhibits to an actual hardware inhibit

Sets
Sets

the condition of the input that will result in an inhibit of an actuator channel in the up direction

whether an audible alarm will sound when an actuator channel is inhibited in the up direction

Links the software inhibits to an actual hardware inhibit

Sets
Sets

the condition of the input that will result in an inhibit of an actuator channel in the down direction

whether an audible alarm will sound when an actuator channel is inhibited in the down direction

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

For parameter information - Refer to the Chapter —ISM8

Sets
Sets

Sets
Sets
Sets
Sets
Sets
Sets
Sets

whether defective turn indicator lamps can be detected

whether the indicator channels are exchanged when the seat is reversed

the operating voltage for the wheelchair’s lighting system

whether the spare outputs on the ISM are assigned as Brake Lights or Horn
whether defective LED turn indicator lamps can be detected at 15V
whether defective LED turn indicator lamps can be detected at 20V
whether defective LED turn indicator lamps can be detected at 25V
whether defective LED turn indicator lamps can be detected at 30V

whether defective LED turn indicator lamps can be detected at 35VDigitmal

For parameter information - Refer to the Chapter —Lighting Module

For parameter information - Refer to the Chapter —Lighting Module

For parameter information - Refer to the Chapter —Lighting Module

For parameter information - Refer to the Chapter —Lighting Module

Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets

the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value

the maximum programmable value
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Absolute Minimum Forward Acceleration
Absolute Maximum Forward Deceleration

Absolute Minimum Forward Deceleration

Absolute Maximum Turn Acceleration
Absolute Minimum Turn Acceleration
Absolute Maximum Turn Deceleration

Absolute Minimum Turn Deceleration

Absolute Maximum Reverse Acceleration
Absolute Minimum Reverse Acceleration
Absolute Maximum Reverse Deceleration

Absolute Minimum Reverse Deceleration

Latched Drive Enabled

Encoders
Encoder Module Fitted
Encoder Error Speed Limit
Invert M1
Invert M2
Encoder Resolution
Motor Rated Speed
Stability
Advanced Stability Module
Global
Function
Orientation

Null Calibration
Accelerometer
Accelerometer Module Fitted
Accelerometer Error Speed Limit
Maximum Acceleration Threshold
Minimum Acceleration Threshold
Minimum Forward Speed Scaler
Anti-Spin
Tilt
Forward Tilt Input
Tilt Module
Orientation
Forward Tilt Input
Gyro

Global
Gyro Module Fitted
Orientation
Gyro Error Speed Limit
Angular Speed Scalar
Proportional gain
Integral Gain
Dynamic Gain
Low Speed Proportional Gain
Low Speed Integral Gain

Profiles

Gyro Profile Select

Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets
Sets

the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value
the minimum programmable value
the maximum programmable value

the minimum programmable value

Disables latched drive

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —Encoder

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter — ASM/TM

For parameter information - Refer to the Chapter — ASM/TM

For parameter information - Refer to the Chapter — ASM/TM

For parameter information - Refer to the Chapter — ASM/TM

For parameter information - Refer to the Chapter —ASM/TM

For parameter information - Refer to the Chapter —ASM/TM.

For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.
For parameter information - Refer to the Chapter —Gyro Module.

For parameter information - Refer to the Chapter —Gyro Module.

For parameter information - Refer to the Chapter —Gyro Module.
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4 PROFILE MANAGEMENT

PROFILES AND MODES EXPLAINED

The operation of the R-net system is based around the concept of Profiles and Modes.

A Profileis a collection of programmable parameters that affect the operation and performance of the wheelchair.Itis typical
to have 5 Profiles, each set-up to give a different driving performance. For example, Profile 1 may have very slow settings for
speeds and accelerations, while Profiles 2 through to 5 would have progressively faster settings. In this way, the user can
change the performance of the wheelchair by selecting the appropriate Profile with the Profile Button on the JSM. Although
Profiles are used mainly to change driving performance, they canalso contain parameters for other functions,such as seating
control.

A Mode reflects the actual operation that occurs as a resultofa joystick command. Typical examples are Drive Mode, Seating
Control Mode and Bluetooth Mode. The user canselect the required Mode with the Mode Button on the JSM. Note, itwill only
be possibletoselect a Mode ifthere is a Module that will supportthat Mode connected into the system. For example, ifthere is
no Mouse Module connected, then the user will notbe ableto select that Mode.

PROFILE MANAGEMENT

The R-net system can have up to 8 Profiles. Conventionally, Profile 8 is reserved for Dual Attendant Control (but can be re-
assigned), meaningthere are7 possibleuser Profiles;butnormallyjust5areused. The parameter, Profile Enable, sets whether
a particular Profileisavailable to the user.

Operations of the Profile Button on the JSM simply selectthe next available Profile. When the highestavailableProfileis
reached, the next Profile Button operation will simply selectthe lowest available Profile.

The LCD on the JSM displaysthecurrently selected Profileas a text string of up to 20 characters. The number of the Profile is
alsodisplayed.

3 0o )
Current Profile

]

Profile Name T~ 1 .ll[

i [ Indoor-Drive

The Profile namingtext is programmable, meaning you can chooseyour own descriptionand language. The parameter, Profile
Name, sets the text. Below is an example of programming for both Profileavailability and naming.

Profiles 1to 5 areavailableto the user and have been given meaningful names. Profiles 6 and 7 arenot available,and Profi le 8
has been assigned to Dual Attendant operation.
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MODE MANAGEMENT

Within each availableProfile,itis possibleto select 7 different operating Modes. There are actually 8 Modes, however, Mod e 8
is always reserved for On-Board Programming (OBP). A standard wheelchairis likely to have just2 operating Modes — Drive
(Mode 1) and Seating Control (Mode 2) — however, itis normal toset all Modes to be available, so that they will automatically
be accessiblewhen an additional Output Module is connected. If they arenot programmed to be available, then ifanadditional
Output Module, such as a Bluetooth Mouse Module is connected, the system would have to be programmed to recognize this
new Module.

The parameter that sets whether a Mode is availableis Mode Enable. Below is an example of programming to satisfy this
requirement.

However, this programming is notappropriateifitmay be required to use justone button or switch to select Profiles and
Modes. For this reason,itis recommended that programming as described in the followingsectionis used.

SELECTING PROFILEAND MODES WITHJUST ONE BUTTON

It may sometimes be required to use justone button or switch to select Profiles and Modes. A typical examplewould be the us e
of a Buddy Button connected into the External Profile Switch jack socket. The R-net system has been designed to allowthis by
applyingthe followingrule.

Each operation of the External Profile Switch will selectthe next available Profile. Upon reachingthe highestavailable Profile,
the next operation of the switch will selectthe next available Mode, regardless of whether the Mode is availablein the current
Profile. Curtiss-Wright therefore recommend a programming set-up as below.

In this set-up the External Profile Switch would step through Drive Profiles 1 to 5, then to Mode 2 (Seating Control) and then to
other Modes ifappropriate Output Modules are connected.

Note, ifthe programming set-up inthe previous section was used, then the External Profile Switch would step through Drive
Profiles 1to 5, then it would step through 5 Seating Control Modes, each effectively the same. If more Output Modules were
connected, it would be necessary to step through 5 times for each, before getting backto DriveProfilel. Likewise, 5 steps
through OBP would be needed to exit that function.

Note, the programming in this section will also workin the correct fashion when separate Profileand Mode buttons are used.
The basicrules are:

The Profile Button will selectthe next available Profilein the current Mode.

The Mode Button will selectthe next available Mode in the lastProfilein which that Mode was used.

The External ProfileJack will selectthe same Mode inthe next available Profile. When the highestavailable Profilefor the

current Mode is reached, then the next Mode inthe next available Profilewill beselected.
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4.1 PROFILE NAME

Thisis a 20 character text stringthat will appear onthe JSM LCD screen to indicatethe Profilethatis selected. More information

is giveninthe above text.

4.2 PROFILE ENABLE - (PRFEN)

This sets whether a particular Profileis availablefor selection by the wheelchair user. More informationis giveninthe above

text.
NOTE:

A Control System utilizing an LED JSM should only be programmed with a maximum of 5 Profiles enabled.

4.3 MODE ENABLE (MODES)
This sets which operating Modes areavailablein each of the Profiles. More informationis givenin the above text.

Ifthis parameter is selected, a drop down menu as below will appear.

To set whether a Mode is enabled, simply highlightthe appropriate menu item. Any combination of Modes can be selected.

When the drop down menu is closed the selected Modes are expressed as numbers and the parameter appears on the screen

as below. The numbers 1to 8 refer to the Modes listed in the menu.

INPUT DEVICES EXPLAINED

Itis possibleto connect two Input Devices of different types, for example, a conventional JSM and a Head Control into the same
system. Alternatively,itis sometimes (but rarely) required, to connect two Input Devices of the same type.

The parameters Input Device Type, InputDevice Subtype and Allow Grab, allowyou to manage the priorities of control of the
two connected Input Devices.

_____________________________________________________________________________________________________________________________________________________________|
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Iftwo InputDevices are connected, the Profile buttons on those Input Devices can selectonly the Profiles relevantto
themselves. For example, if Input Device 1is set for Profiles 1,2 and 3, and Input Device 2 is set for Profiles 4,5 and 6; then the
Profile button on Input Device 1 will be ableto select justProfiles 1,2 and 3, and the Profile Button on Input Device 2 wi |l be
ableto selectjustProfiles 4,5 and 6.

4.4 INPUT DEVICETYPE - (ID TYPE)

Each Profilecan be set to work with any type of Input Device, or only with a specific type of Input Device. The parameter, | nput
Device Type, is used to set this function and there arecurrently twelve settings — Universal, JSM, Attendant, Omni, Switch-it,
IOM 1,I0M2, I0M 3, Compact JS, Compact JS Advanced, Easy Rider and Magic Drive.

If set to Universal, then any Input Device can control the Profile,and it will bethe Input Device that was used to power -up the
system that will bein control.

If set to anything other than Universal, then only the programmed type of Input Device can control the Profile.

4.5 INPUT DEVICE SUBTYPE

Inthe rareevent of itbeing required to have two identical InputDevices connected into the same system, for example, a left
andright hand JSM, then the parameter, Input Device Subtype, can be used to manage this situation. There are three settings —
All,1 and 2. Note, this parameter is onlyrelevantifthe InputDevices are identical.Inallotherinstances,itshould beignored.

If set to All, then either Input Device can control the Profile,andit will bethe InputDevice used to power-up the system that
will bein control.

Ifset to 1, then onlythe older of the two InputDevices will beableto control the Profile.
If set to 2, then onlythe younger of the two Input Devices will be ableto control the Profile.

The relativeages of the two Input Devices will be determined automatically by the R-net system. However, itwill alsobe
necessary for the Input Devices to be manually aged, inorder to identify whichis actually which.The relativeages are
determined by the serial numbers, which have a format as below.

AXYYMM1234

YY and MM relate to year and month of manufacture. If there is no differentiation using this method, then the lastfourseries
digits will beused.

4.6 SEAT REVERSAL PROFILE

This parameter is only relevant to wheelchair models that have a reversing seat, i.e. wheelchairs thatcan be operated in both
rear wheel drive and front wheel drive configuration.The purpose of the parameter is to set which Profiles relateto each
configuration,asitis normal to have different drivecharacteristics for the two set-ups.

There are two programmable options yes and no.

If set to yes, then the Profilewill only beavailable when the seatis reversed. The seatis consideredto be reversed when the
Inhibit2 inputon the Power Module is at OV. For more details onseat reversal, pleaserefer to section, Seat Reversal.

If set to no, then the Profilewill only beavailable when the seatis not reversed.
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4.7 ALLOW GRAB

This parameter can be used to prevent one type of Input Device conceding control to another.
Allow Grab determines ifthe Input Device can concede focus or not.

Ifthis parameter is selected a dialoghbox as below will appear.

Example 1: To prevent a user gaining control from the Attendant.

The systemis set up as below.

Profiles 1to 5 areset for any type of user Input Device

Profile8is set for Attendant control

Allow Grab is set to Yes for Profiles 1to 5 meaning the Attendant cangrab focus from any InputDevice connected.
Allow Grab is set to No for Profile 8 meaning that other Input Devices cannot grab focus from the Attendant.
Example 2:1n a playground environment a user must have the ability to take focus from the Attendant Module.

The systemis set up as below.

Profiles 1to 5 areset for any type of user Input Device

Profile8is set for Attendant control

Allow Grab is set to Yes for Profiles 1to 5 meaning the Attendant cangrab focus from any Input Device connected.
Allow Grab is set to Yes for Profile 8 meaning that other InputDevices cangrab focus from the Attendant.

NOTE:

It is not possible to set Allow Grab if the Input Device Type is Universal or IOM 1 - 3.
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It is not possible to set Allow Grab to No on more than one Input Device Type.

CONFIGURATION EXPLAINED

The R-net system supports 8 Modes of operation. A Mode is the output action that the system is undertaking, for example,
driving, seatadjustment or Mouse control. In other words, each Mode requires a piece of output hardware. For Drive itwould
be the Power Module, for Seat adjustment itwould be the Seating Module and for Mouse control it would be a Bluetooth
Mouse Module. Note, On-board Programming (OBP) will take over a Mode and by convention this will be Mode 8.

The system can be programmed to set which output function is activefor each mode. In general, Mode 1 will always beDrive,
Mode 2 will always be Seating Control and Mode 8 will always be OBP. However, it may be desirableto change the output
assignation of some of the more specialist Modes. This can achieved with the parameter, Output. See below for more details.

A Mode will only beavailableifthe output hardwareis actually connected in the system. The parameter, Output, is therefore
essential in ensuringthe full “Plug & Play” capabilities of R-net are utilized.

Example: A wheelchair model is launched with Driveand Seating functions, butitis intended to allow optional features such as
environmental control or PC mouse control to be fitted inthe field. To ensure this means no more than simply connecting
appropriate pieces of hardware, then the system should be programmed as below.

This means that when the wheelchairis initially shipped, with a Power Module and Seating Module fitted, then Modes 1 and 2
will be Drive and Seating Control respectively and that Mode 8 would be used for OBP.

If, at some pointinthe future an Environmental Control Module is required, then Mode 4 would automatically become
availableto the user. I.e. the Mode button would step through Drive, Seating and Environmental Modes. The other Modes - PC
Mouse, Output 5, Output 6 and Output 7 - would also become availableif relevant modules were connected.

Within each Mode itis necessarytoensure the appropriatedata is transmitted from the Input Device to the Output Device. A
good example of this is the Speed Up and Speed Down button. In Drive Mode they change the speed setting in the Joystick
Module and itis that setting, rather than the actual state of the buttons, thatis transmitted to the Power Module. However, in
Mouse Mode it is desirablefor the state of the Speed Up and Speed Down buttons to be transmitted on the Output Device. This
means the buttons canbe used to control other functions, such as mouse left/right clicks. The parameter, Input, sets the data
for each mode. See section, Input, for more details.

: USER DISPLAYS:

There is some flexibility as to what is displayed to the user to indicatethe operating Mode of the system. The Drive, Seating and
OBP modes areindicated by the standard screens and cannotbe changed. However, the Mouse Mode displays animageofa PC
with an associated text string, whereas the other Modes simply havean associated text string. An example of a Mode screen is
shown below. The text stringis programmablevia the parameter, Mode Name.

o —
_______Fm}

Bluetooth Mode
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5.1 MODE NAME

Thisis a 20 character text stringthat will appear onthe JSM LCD screen to indicatethe active Mode. See Configuration
Explained for more details.

NOTE:

Although there are options to change the Mode Names for Drive and Seating Modes, these text strings will not appear on the
standard JSM screens. These text options are reserved for future Input Devices.

5.2 INPUT

This sets the data that the Input Device transmits to the Output Device for each mode. See Configuration Explained for more

details.

The programmable options arein the form of a drop-down menu, as shown inthe followingdiagram.

Drive provides data that is appropriate for driving the wheelchair and should always be used for Drive mode, i.e. when the
Power Module is the active Output Device.

Seating provides data thatis appropriatefor controlling the seating of the wheelchairand should always beused for Seating

Control mode, i.e. when anISM, or equivalent, is the active Output Device.

Raw provides basicjoystickxandydata, but scaled for deadband, throw and orientation. Additionally, 'raw' button operatio ns

are alsotransmitted. This setting can be used for any other Output Module types.

Programming sets which Mode is reserved for OBP. This is usually Mode 8.

5.3 OUTPUT

This sets the Output Device thatis activefor the Mode. See Configuration Explained for more details.

The programmable options arein the form of a drop-down menu, as shown in the followingdiagram

_____________________________________________________________________________________________________________________________________________________________|
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Drive means that the Power Module is the active Output Device and Seating means that the Seating Module is the active Output
Device.

Because OBP assumes a Mode, then if OBP is required one of the Modes, normally Mode 8, should be set to Programming.

There are some other Output Device identifiers thata currently defined, such as Environmental, these arefor use with future
planned Output Modules.

The settings Output 3 to Output 7 are unique identifiers thatcan be assigned to Input/Output Modules (IOMs).
NOTE:

The number of unique identifiers is unlimited meaning any number of specialist modules can be supported.

6 SPEEDS

6.1 MAXIMUM FORWARD SPEED - (FWD SPEED MAX)

Sets the forward driving speed of the wheelchair when the joystickis deflected full ahead and the speed setting is atmaximum
(all 5 bars illuminated).

Programmablerangeis Oto 100% in steps of 1%.

6.2 MINIMUM FORWARD SPEED - (FWD SPEED MIN)

Sets the forward driving speed of the wheelchair when the joystickis deflected full ahead and the speed setting is atminimum

(justl1 barilluminated).
Programmablerangeis 0 to Maximum Forward Speed in steps of 1%.
NOTE:

It is not possible to set the value of Minimum Forward Speed higher than the value of Max. Forward Speed.

6.3 MAXIMUM REVERSE SPEED - (REV SPEED MAX)

Sets the reverse driving speed of the wheelchair when the joystickis deflected to full reverseand the speed setting is at
maximum (all 5 bars illuminated).

Programmablerangeis 0to 100% in steps of 1%.

6.4 MINIMUM REVERSE SPEED - (REV SPEED MIN)

Sets the reverse driving speed of the wheelchair when the joystickis deflected to full reverseand the speed setting is at

minimum (just1 barilluminated).
Programmablerangeis 0 to Maximum Reverse Speed in steps of 1%.
NOTE:

It is not possible to set the value of Minimum Reverse Speed higher than the value of Max. Reverse Speed.
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6.5 MAXIMUM TURNING SPEED - (TURN SPEED MAX)

Sets the turningspeed of the wheelchair when the joystickis deflected fully left or right and the speed setting is atmaximum
(all 5 bars illuminated).

Programmablerangeis 0to 100% in steps of 1%.

6.6 MINIMUM TURNING SPEED - (TURN SPEED MIN)

Sets the turningspeed of the wheelchair when the joystickis deflected full left or right and the speed setting is atminimum (just
1 barilluminated).

Programmablerangeis 0to Maximum TurningSpeed insteps of 1%.
NOTE:

It is not possible to set the value of Minimum Turning Speed higher than the value of Max. Turning Speed.

6.7 MAXIMUM FORWARD ACCELERATION - (FWD ACCEL MAX)

Sets the accelerationrate of the wheelchairin the forward direction when the speed settingis at maximum (all 5 bars
illuminated).

Programmablerangeis Oto 100% in steps of 1%.

6.8 MINIMUM FORWARD ACCELERATION - (FWD ACCEL MIN)

Sets the acceleration rate of the wheelchairinthe forward direction when the speed setting is at minimum (just1 bar
illuminated).

Programmablerangeis 0 to Maximum Forward Accelerationin steps of 1%.
NOTE:

It is not possible to set the value of Minimum Forward Acceleration higher than the value of Max. Forward Acceleration.

6.9 MAXIMUM FORWARD DECELERATION - (FWD DECEL MAX)

Sets the decelerationrate of the wheelchairinthe forward direction when the speed setting is atmaximum (all 5 bars
illuminated).

Programmablerangeis 0to 100% in steps of 1%.

6.10 MINIMUM FORWARD DECELERATION - (FWD DECEL MIN)
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Sets the deceleration rate of the wheelchairinthe forward direction when the speed setting is atminimum (just1 bar
illuminated).

Programmablerangeis 0to Maximum Forward Deceleration in steps of 1%.

NOTE:
It is not possible to set the value of Minimum Forward Deceleration higher than the value of Max. Forward Deceleration.

6.11 MAXIMUM REVERSE ACCELERATION - (REV ACCEL MAX)

Sets the acceleration rate of the wheelchairinthe reverse direction when the speed setting is atmaximum (all 5 bars
illuminated).

Programmablerangeis 0to 100% in steps of 1%.

6.12 MINIMUM REVERSE ACCELERATION - (REV ACCEL MIN)

Sets the acceleration rateof the wheelchairinthe reverse direction when the speed setting is atminimum (just1 bar
illuminated).

Programmablerangeis 0 to Maximum Reverse Accelerationin steps of 1%.

NOTE:
It is not possible to set the value of Minimum Reverse Acceleration higher than the value of Max. Reverse Acceleration.

6.13 MAXIMUM REVERSE DECELERATION - (REV DECEL MAX)

Sets the deceleration rate of the wheelchairinthe reverse direction when the speed setting is atmaximum (all 5 bars
illuminated).

Programmablerangeis Oto 100% in steps of 1%.

6.14 MINIMUM REVERSE DECELERATION - (REV DECEL MIN)

Sets the deceleration rate of the wheelchairinthe reverse direction when the speed setting is atminimum (just1 bar
illuminated).

Programmablerange is 0 to Maximum Reverse Decelerationin steps of 1%.

NOTE:
It is not possible to set the value of Minimum Reverse Deceleration higher than the value of Max. Reverse Deceleration.

6.15 MAXIMUM TURN ACCELERATION - (TURN ACCEL MAX)

Sets the acceleration rate of the wheelchairintoa turn when the speed setting is at maximum (all 5 bars illuminated).

Programmablerangeis 0to 100% in steps of 1%.
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6.16 MINIMUM TURN ACCELERATION - (TURN ACCEL MIN)
Sets the acceleration rate of the wheelchairintoa turn when the speed settingis at minimum (just1 bar illuminated).
Programmablerangeis 0to Maximum Turn Accelerationin steps of 1%.

NOTE:
It is not possible to set the value of Minimum Turn Acceleration higher than the value of Max. Turn Acceleration.

6.17 MAXIMUM TURN DECELERATION - (TURN DECEL MAX)

Sets the deceleration rate of the wheelchair whileturning when the speed setting is atmaximum (all 5 bars illuminated).

Programmablerangeis 0to 100% in steps of 1%.

6.18 MINIMUM TURN DECELERATION - (TURN DECEL MIN)

Sets the deceleration rate of the wheelchair whileturning when the speed setting is atminimum (just1 barilluminated).
Programmablerangeis 0 to Maximum Turn Decelerationin steps of 1%.

NOTE:
It is not possible to set the value of Minimum Turn Deceleration higher than the value of Max. Turn Deceleration.

6.19 POWER - (POWER)

This reduces the power of the wheelchair.Power is the ability of a wheelchair to climb a hill or overcome anobstacle. If itis set
to 100%then the wheelchair will provide full power.Values below 100% will resultin reduced power.

A typical useis minimizingdamageto doorways or furniture ifthe wheelchairis being used indoors. The values can be set
independently between drive profiles, meaningseparate indoor and outdoor profiles can be defined.

Programmablerangeis 25% to 100% in steps of 1%.

Ifthe valueis setto less than 100%, then the Boost Current functionis automatically disabled.i.e.the reductionis appliedto the
Current Limit Max. value.

Example: R-net is programmed to: Maximum Current Limit= 80 Amps Boost Drive Current = 120 Amps
Boost Drive Time = 5 Seconds Power (Profilel)=100%
Power (Profile2)=50%

This means thatin Profile 1 the system will beableto output 120A for 5 seconds before reducing to 80A, butin Profile2 wi ll
output 50% of 80A = 40A with no boost.

6.20 TORQUE - (TORQ)

This parameter can be used to boost the power to the motors at lowdrive speeds. This is useful for overcoming obstacles such
as door thresholds or thick pilecarpets and for countering Rollback.

Programmablerangeis 0% to 100% in steps of 1%.
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At 0% the parameter has no effect. The recommended valueis 80%, however, ifthe wheelchair drive is considered to be jerky,
then reduce this value.

6.21 TREMOR DAMPING - (TRMOR)

This parameter can be used to reduce the effects of a user’s hand tremor.
The programmable range is 0%to 100%. The higher the value, the greater the damping thatis applied

WARNING:
If using high values of Tremor Damping, pay particular attention to the stopping distance of the wheelchair, as it will be

increased.

6.22 FAST BRAKE RATE

This parameter sets the decelerationrate that is used whilefastbraking. Fastbrakingis when the joystickis pulled to the
reverse position to make a faster stop.

The programmable rangeis 0to 200.

Ifthe valueis setlower than the Forward Deceleration value, then the latter valuewill beused.

7 CONTROLS

CONTROLS-GLOBAL

7.1 MOMENTARY SCREENS ENABLED - (MOMENTARY SCREENS)
This sets whether the large, momentary screens appear in between Profileand Speed setting changes.

The programmable options areYes and No.

7.2 CHANGE PROFILE WHILE DRIVING - (CHGE PRF IN DRV)
This sets whether Profilechanges are permitted while the wheelchairis driving.

The programmable options areYes and No.

7.3 CHANGE SPEED WHILE DRIVING - (SPD ADJ IN DRV)
This sets whether the Speed Down and Speed Up buttons are active while the wheelchairis driving.

The programmable options areYes and No.
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7.4 SPEED ADJUST - (SPEED ADJUST)

This sets whether the Speed Down and Speed Up buttons on the Joystick Module areactive.

The programmable options areYes and No.

7.5 PROFILE BUTTON

This sets whether the Profile button on the JSM will selectjustProfiles, or Profiles and Modes .
The programmable options are Profiles and Profiles/Modes.

If set to Profiles, then the Profilebutton will selectjustthe available Profiles.

If set to Profiles/Modes, then the Profile button on the JSM will selectthe available Profiles, then the available Modes.i.e. the
operationisidentical to a button connected into the External Profile Switch Jack.

7.6 ACTUATOR ENDSTOP BEEP - (ENDSTOP BEEP)

This sets whether a shortbeep occurs when anactuator mechanism reaches anend position.

The programmable options are Yes and No.
NOTE:

The beep will only occur on actuator mechanisms that use automatic endstop detection, i.e. over-current measurement.

7.7 SOUNDER VOLUME - (SOUNDER VOLUME)

This sets the volume of the audible feedback given whenever a button or switch on the Joystick Module is operated.
The programmable rangeis 0to 10 insteps of 1.

Ifset to 0, there will beno sound given. Higher values will give progressively louder sounds.

7.8 LOCK FUNCTION ENABLED — (LOCK FN ENABLE)
This sets if and how the R-net may be locked to prevent the wheelchair being used by unauthorised persons.
The programmable options areas follows:
None  Means the R-net cannot be locked
Seq Means the keypad locking sequence canlock/unlock the R-net.
(Refer to Chapter 1 — Operation for sequence details).
Key Means a Curtiss-Wrightsupplied key can lock/unlock the R-net.

Both Means either the keypad or a key can be used to lock/unlock the R-net.

7.9 REVERSE DRIVING ALARM - (REV DRIVING ALARM)
This sets whether a warningalarmis sounded whilethe wheelchairis drivingin reverse.

The programmable options are Yes and No.
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7.10 EMERGENCY STOP SWITCH - (EMERGENCY STOP)
This sets whether an Emergency Stop Switch must be used when latched operationis programmed.
The programmable options are Yes and No.

If set to Yes, then a normally closed Emergency Stop Switch must be connected into the External ProfileSwitchJack on the
Joystick Module, whenever latched driveor latched actuator operationis programmed. If sucha switchis not fitted, then
operation of the wheelchair will beinhibited.

If set to No, then an Emergency Stop Switchis not required. This setting should only be used after a full assessment of the risks
involved,i.e. there is no way of effecting an emergency stop from latched drive or actuator operation.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with no normally closed Emergency Stop Switch fitted.

7.11 OBP KEYCODE ENTRY

This sets the method of entry into On-Board Programming (OBP).

The programmable options areYes and No.

If set to Yes, then a sequence of button presses can be used to enter OBP. The sequence is as detailed atthe end of this section.
If set to No, then a hardware Dongle must be connected into the system in order to enter OBP.

OBP keycode entry is as follows:

e  Withthe system switched off, hold down the Horn button and then hold down the On/Off button until there is a short
bleep. Note, the normal power-up sound will occur prior to this bleep.

e Release the Horn button, but continue to hold down the On/Off button until there are two further short bleeps.
e Releasethe On/Off button, there will nowbe alonger bleep and OBP mode will be entered.

WARNING:

If this parameter is set to Yes, then it may be possible for a wheelchair user to gain entry to the OBP function. Curtiss-Wright
accepts no liability for losses of any kind if this method of OBP is set. Curtiss-Wright also accept no liability for losses of any
kind if OBP access is gained by unauthorised personnel obtaining a dongle.

7.12 POWER-UP MODE - (POWER UP MODE)

This sets the Mode thatis selected when the system is powered-up.

The programmable options arein the form of a drop down, as showninthe followingdiagram.
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Simply select the required Mode. If Last Used is selected, then the Mode that was selected at the last power-down will be
selected at the next power-up.

Ifa Mode is selected but the appropriate Output Module is notpresent, then the system will defaultto Drive Mode at power -
up.
NOTE:

This parameter is not applicable to IOMs

7.13 EXTERNAL PROFILEJACK FUNCTION

This sets whether singleswitch ora switch/resistor array (for multipleactuator control) can beconnected to the External Profile
Switch Jack.

The programmable options areStandard and Actuator Switches.
If set to Standard, a singleswitch can be connected.

If set to Actuator Switches, the External Profile Switch Jack will assumeanalogue operation. Dependent on the value of
resistance connected to this input, then an actuator command will be issued.Intotal, 16 commands Axis 1to 8, Up and Down,
are supported, as well as an Emergency Stop function.

This functionalityisonly available on specific C/SMs. Details of the external inputcircuitis as follows.
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NOTE:

It is the responsibility of the wheelchair OEM to undertake a risk assessment to determine if hazardous conditions can result
from defects in the switch/resistor array or its wiring. Curtiss-Wright accept no liability for losses of any kind arising from the

control of actuators from a switch/resistor array.
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7.14 ACTUATOR SWITCHES WHILE DRIVING

This sets whether seatingadjustment, via a switch pad connected to the External Profile Switch Jack socket, is permitted while
the wheelchairis driving.

This parameter is only active when parameter External ProfileJack Functionis set to Actuator Switches.

The programmable options areYes and No.

7.15 START UP BEEP
This sets whether a shortbeep occurs when the control system is powered-up.

The programmable options areYes and No.

7.16  EXTERNAL PROFILEJACK DETECT
This sets the type of switch the CJSM2 expects to be connected to the External Profile Switch Jack.
The programmable options are On and Off.

If set to On, the CISM2 will expect a switch with a 2200hm resistor connected inseries with its contacts anda 2700hm resistor
connected across its contacts to be connected to the External Profile Switch Jack,so will beableto detect both open- andshort-
circuits intheswitchor its wiring. If such conditions are detected, the function associated with the External Profile SwitchJack
will bedisabled and a warningdisplayed on the screen.

NOTE:

To maximise the error-checking capability, the resistors must be fitted as physically close as possible to the switch contacts.

If set to Off, the CISM2 will not check for errors inthe external circuitry connected to the External ProfileSwitchlJackand a
standard external switch can be used.

WARNING:

Curtiss-Wright recommend that if seat actuators are driven using this input and a single switch, then the switch must be
fitted with a resistor as described above. Curtiss-Wright accept no liability for losses of any kind arising from the use of any
other switch.

7.17 EXTERNAL ON/OFF JACK DETECT

This sets the type of switch the CISM2 expects to be connected to the External On/Off Switch Jack, and the subsequent
behaviour of the system.

The programmable options are On, Off and Limp.

If set to On, the CISM2 will expect a switch with a 2200hm resistor connected inseries with its contacts anda 2700hm resistor
connected across its contacts to be connected to the External On/Off Switch Jack, sowill be ableto detect both open-and
short-circuitsintheswitch or its wiring. If such conditions aredetected, a trip will occur.

NOTE:
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To maximise the error-checking capability, the resistor must be fitted as physically close as possible tothe switch contacts.

If set to Off, the CISM2 will not check for errors in the external circuitry connected to the External On/Off Switch Jackand a
standard external switch can be used.

If set to Limp, the CJSM2 will expect a switch with a 2200hmresistor connected in series with its contacts anda 2700hm
resistor connected across its contacts to be connected to the External On/Off Switch Jack, sowill be ableto detect both open-
andshort-circuitinthe switch orits wiring. If such conditions aredetected, the system will stillallowdrivebutat a reduced
speed and will issuevisualand audiblewarning.

NOTE:
To maximise the error-checking capability, the resistor must be fitted as physically close as possible tothe switch contacts.

WARNING:

Curtiss-Wright recommend the switch must be fitted with a resistor as described above. Curtiss-Wright accept no liability for
losses of any kind arising from the use of any other switch.

CONTROLS—-JOYSTICK

7.18 JOYSTICK FORWARD THROW - (FORWARD THROW)

This sets the amount of forward movement of the joystickthatis requiredto reach full forward speed. This is particularly useful
for users with limited hand movement.

The programmable range is 25%to 100% in steps of 1%.

The percentage valuecorresponds to the amount of joystick deflection required to reach full forward speed. For example, ifset
to 50%, then only halfjoystick movement is need to reach full speed.

The Forward Throw canalsobe set interactively with the user actually deflecting the joystick. See Interactive Setting Explained .

7.19 JOYSTICK REVERSE THROW - (REVERSE THROW)

This sets the amount of reverse movement of the joystick thatis required to reach full reverse speed. This is particularly useful

for users with limited hand movement.
The programmable rangeis 25%to 100% in steps of 1%.

The percentage valuecorresponds to the amount of joystick deflection required to reach full reverse speed. For example, ifset
to 50%, then only halfjoystick movement is need to reach full speed.

The Reverse Throw canalsobeset interactively with the user actually deflectingthe joystick. See Interactive Setting Explained .

7.20 JOYSTICK LEFT THROW - (LEFT THROW)

This sets the amount of left movement of the joystick thatis required to reach full leftturning speed. This is particularly useful

for users with limited hand movement.
The programmable range is 25%to 100% in steps of 1%.

The percentage valuecorresponds to the amount of joystick deflection required to reach full left turning speed. For example, if

set to 50%, then only halfjoystick movement is need to reach full speed.
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The Left Throw canalsobesetinteractively with the user actually deflecting the joystick. See Interactive Setting Explained .

7.21 JOYSTICK RIGHT THROW - (RIGHT THROW)

This sets the amount of right movement of the joystickthatis requiredto reach full rightturningspeed. Thisis particularly
useful for users with limited hand movement.

The programmable rangeis 25%to 100% in steps of 1%.

The percentage valuecorresponds to the amount of joystick deflection required to reach full rightturning speed. For example, if
set to 50%, then only halfjoystick movement is need to reach full speed.

The Right Throw canalso beset interactively with the user actually deflectingthe joystick. See Interactive Setting Explained .

INTERACTIVESETTING EXPLAINED

Setting the joystick throw interactively can only be achieved using OBP or a DTT.

To navigateand make selections in OBP use the joystick, deflectingit left, right, up and down as required. When a menu item is
highlighted deflect the joystick to the rightto enter.

Ifan item name is abbreviated then deflecting the joystick to the left will displayits full name. A second deflection to the left
will exitthe current screen.

Once a parameter has been selected usingthe Speed Up and Speed Down buttons on the JSM’s keypad will effect changes,
unless anon screen message details otherwise.

To set Throw Interactively using OBP use the following procedure:

e Enter OBP and select Controls.

From the Controls Menu select Joystick.
e From the Joystick Menu select Active Throw.

e Fromthe Throw Menu set which Profiles will be affected by the interactivesetting. This is achieved by placinga tick
next to the Profiles required and a cross by the Profiles notrequired. Use the Speed Up and Down buttons to change
the setting.

e Oncethisis complete deflect the joystick to the right whileany of the Profiles are Highlighted. This will enter the

Interactive Throw programming procedure.
e Followthe on-screen instructions

e After the Right direction has been set the R-net will go through a configuration process,an hourglasswill be displayed
duringthis time.

e Oncethe configurationis completea largetick will be displayed on the screen for a short time and then the Joystick
Menu will bedisplayed.

7.22 JOYSTICK DEADBAND - (DEADBAND)

This sets the size of the joystick’s neutral area. In other words, how far the joystick has to be deflected before the brakes are
released and drive commences.

The programmable rangeis 10%to 50% in steps of 1%. A normal setting is 10%.
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7.23 INVERT FWD REV JS AXIS, INVERT LEFT RIGHT JS AXIS & SWAP JOYSTICK AXIS - (INVERT F/R,
INVERT L/R & SWAP AXES)

These three parameters are closelyrelated,soare covered in one section. The parameters allow eight different joystick
direction configurations, or orientations. For exampl e, it may be required that the joystick has to be pulledinreverse to effect
forwarddrive. In this instance,itwould simply be a case of setting Invert Fwd Rev JS Axis to Yes, however, there are many other
combinations and these are best explainedinthe form of a table.

Required Orientation Required Programming

Forward Reverse Left Right Invert F/R Invert L/R Swap Axis
Forward Reverse Left Right No No No
Reverse Forward Left Right Yes No No
Forward Reverse Right Left No Yes No
Reverse Forward Right Left Yes Yes No

Left Right Reverse Forward No No Yes

Left Right Forward Reverse Yes No Yes

Right Left Reverse Forward No Yes Yes

Right Left Forward Reverse Yes Yes Yes

CONTROLS —PROFILED

7.24 CHANGE MODE WHILE DRIVING - (CMID)

This sets whether Mode changes are permitted whilethe wheelchairis driving.

The programmable options areYes and No.

7.25 SLEEP TIMER - (SLEEP)

This sets the period of joystick (or other type of InputDevice) inactivity before the system will automatically power down.

The programmable range is 0 minutes to 30 minutes in steps of 1 minute. Ifset to a valueof 0, then the system will never
automatically power-down.

STANDBY OPERATION EXPLAINED

Standby Mode provides a means for the user to select Profileand Modes without using switches or buttons. This is achieved by
usingjoystick deflections to selectand enter Profiles and/or Modes.

There are two ways to enter Standby Mode. These are set by the parameters, Standby Time and Switch to Standby, and are
explained below.

Whilein Standby Mode, the operation of the joystickis setby the parameters, Mode Selection in Standby, Standby Forward,
Standby Reverse, Standby Left, Standby Right and Remote Selection. Each is explained below.
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7.26 STANDBY TIME - (SBYTM)

This sets a period of time of joystick inactivity before Standby Mode is entered.

The programmable rangeis 0to 200 seconds. A value of 0 means that Standby Mode will never be entered.

7.27 SWITCH TO STANDBY - (SWSBY)

This sets whether a switch connected into the External ProfileSwitch Jack can be used to enter Standby Mode.
The programmable options areYes and No.
If set to Yes, an external switch can be used to enter Standby Mode.

If set to No, Standby Mode cannot be entered with anexternal switch.

7.28 MODE SELECTION IN STANDBY - (MDESL)

This sets whether the joystick can be used to enter different operating Modes while the system is in Standby Mode, or whether
Standby Mode is effectively a power-down condition.

The programmable options areYes or No.

If set to Yes, then STANDBY will bedisplayed onthe screen and joystick deflections can be used to select different operating
Modes. Each of the four joystick directions can be programmed to enter a different Mode. This is setby Standby Forward,
Standby Reverse, Standby Left and Standby Right.

If set to No, then STANDBY ON will bedisplayed onthe screen and joystick deflections haveno effect. To resume normal
operation the Profile Button or an External Profile Switch, if fitted, should be operated.

7.29 STANDBYIN MODES

This allows the Standby function to be disabled in particular operating Modes. A typical exampleisifthe R-net is beingused to
control a PC mouse. In this instance Standby would be undesirableas the joystickis likely to be frequently left inthe center
position for a period longer than that set by Standby Time.

The programmable options arein the form of a drop-down menu, as shown inthe followingdiagram.

To set whether Standby is enabledina particular Mode or Modes, simply highlightthe appropriate menu item. Any
combination of Modes can be selected.

When the drop down menu is closed the selected Modes are expressed as numbers and the parameter appears on the screen
as below. The numbers 1to 8 refer to the Modes listed in the menu.
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Example, if Standby is required in Driveand Seating Modes, the followingselections should apply.

When the drop down menu is closed, itwould appearas below.

NOTE:

If a Mode is disabled using Standby in Modes and Standby Time is used to reach a Standby condition, the user must be able
to operate either the JSM Mode button or a switch connected to the External Profile Switch Jack to returnto Standby.
7.30 STANDBY FORWARD

This sets which Mode is entered when the joystickis deflected forwards whilethe systemis in Standby Mode. Note, Mode
Select in Standby must be set to Yes for this function to be active.

The programmable options area listof Modes ina drop-down menu. Only one Mode can be selected from the menu.

7.31 STANDBY REVERSE

This sets which Mode is entered when the joystickis deflected in reverse while the systemis in Standby Mode. Note, Mode
Select in Standby must be set to Yes for this function to be active.

The programmable options area listof Modes ina drop-down menu. Only one Mode can be selected from the menu.

7.32 STANDBY LEFT

This sets which Mode is entered when the joystickis deflected to the left whilethe systemis in Standby Mode. Note, Mode

Select in Standby must be set to Yes for this function to be active.

The programmable options area listof Modes ina drop-down menu. Only one Mode can be selected from the menu.

7.33 STANDBY RIGHT

This sets which Mode is entered when the joystickis deflected to the right whilethe system is in Standby Mode. Note, Mode
Select in Standby must be set to Yes for this function to be active.

The programmable options area listof Modes ina drop-down menu. Only one Mode can be selected from the menu.
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7.34 REMOTE SELECTION - (REMSL)
This sets whether Profiles and Modes can be selected and entered with joystick deflections.

The programmable options areYes or No.

4 )

PROFILE SELECT

2

DRIVE

. o

If set to Yes, then Remote Selection Mode can be entered from the Profile. Entry to Remote Selection Mode is via
Standby Mode, the Profile Button or an External Profile Switch. The Profilewill also beselectable from Remote Selection Mode.

If set to No, then Remote Selection Mode cannotbe entered from the Profile, nor can the Profilebe selected from Remote
Selection Mode.

In Remote Selection Mode, any other Profilethat has Remote Selectsetto Yes canbe selected and entered. The screen display
will beas above.

Profiles can beselected with left and right joystick deflections. When the desired Profileor Mode is selected, it can be entered

with a forward deflection of the joystick.

Ifthe standby timer expires while the system is in Remote Selection Mode, the Standby Mode will be re-entered and the
original Profilewill stillapply.

7.35 BACKGROUND

This sets the LCD screen background color for each Profile.

The programmable options are Blue and White. Blue is the conventional setting, while White sets a high-contrastscreenthat
may be more easilyviewableinvery brightconditions. The diagrambelow shows examples of the two screen types.

Blue White

Inputs Devices that have color LCD screens have their own local programmingfor background, which can be set to Blue, White
and Auto. Ifset to Blue or White, then those settings will always occur, butifset to Auto then the setting as determined by this
parameter will occur.
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CONTROLS—SPEED PADDLES

7.36  SPEED PADDLE OPERATION

This sets whether speed adjustmentis viaa momentary or continuous operation of the CJSM2’s Speed Paddle.
The programmable options are Momentary and Continuous.

If set to Momentary, the speed setting change occurs uponthe initial deflection, rather than on the release) the Speed Paddle
will adjustthespeed setting by the programmed value of parameter Speed Step Size.

If set to Continuous, whilethe Speed Paddleis held deflected the speed setting will change by the programmed value of
parameter Speed Step Size at a rate defined by the programmed value of parameter Speed Step Rate.

7.37 SPEED STEP SIZE

This sets by how much the speed setting will change when the CJSM2’s Speed Paddleis operated.

The programmable rangeis 1%to 80% in steps of 1%.

The term operationis defined by the programmed setting of parameter Speed Paddle Operation.

Ifthat parameter is set to Momentary, then an operationis a singledeflection of the Speed Paddle.

Ifthat parameter is set to Continuous, then anoperation is a continuous deflection of the Speed Paddlefor the programmed

value of parameter Speed Step Rate, and will auto-repeat.

7.38 SPEED STEP RATE

This sets the rate at which speed setting changes occur when the Speed Paddleis deflected.
The programmable rangeis 0.02 to 5.00 seconds in steps of 0.02 seconds.

This parameter is only effective when parameter Speed Paddle Operationis set to Continuous.

7.39 SPEED WRAP TIME

This sets a time delay between the speed setting wrapping from maximum to minimum. The purpose is to prevent inadvertent

wraps,i.e. the user accidentally ‘overshooting’ the maximum speed setting.

The programmable rangeis 0to 30 seconds in steps of 1 second. :If setto 0, then no wrappingwill occur.

7.40 SPEED WRAP DELAY

This sets a time delay after a wrap before the speed setting increases fromthe minimum level.

The programmable rangeis 1to 10 seconds in steps of 0.5 seconds.

7.41 SPEED WRAP BEEP

This sets whether there is anaudiblebeep when the CISM2’s speed setting wraps from maximum to minimum.

The programmable options areYes and No.

90 | R-net Technical Manual | Chapter 3 — Programming SK77981-14



Curtiss-Wright | PG Drives Technology
_________________________________________________________________________________________________________________________________________________________|

8 LATCHED

8.1 LATCHED DRIVE - (DRIVE)

This sets the type of latched drive of the wheelchair.

The programmable options arein the form of a drop-down menu as shownin the followingdiagram.

If set to Off, there will beno latched drive.

If set to Step, the latched drive will bestep type, butinthe forwards direction only.

If set to Step reverse, the latched drivewill be step type in both forwards and reverse.

Stepped driveis when shortdeflections of the joystick step up or down the latched drive speed of the wheelchair.
If set to Cruise, the latched drivewill becruisetype, but inthe forwards direction only.

If set to Cruisereverse, the latched drive will becruisetype in both forwards and reverse.

Cruisedriveis when the wheelchair accelerates while the joystickis deflected, then, when the joystickis released the drive
continues at the achieved speed.

NOTE:

If any Profile has latched drive set, then an Emergency Stop Switch must be fitted to the system via the Profile jack socket on
the Joystick Module. If it is required for the system to operate without an Emergency Stop switch, this can be achieved via
the parameter, Emergency Stop Switch.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with no normally closed Emergency Stop Switch fitted.

8.2 LATCHED ACTUATORS - (ACTS)

This sets whether the seating functions arelatched in operation.

The programmable options areYes and No.

If set to Yes, then seating control will be latched in operation. i.e. a short joystick deflection will start seat movement.
If set to No, then the seatingcontrol will notbe latched in operation.

NOTE:

_____________________________________________________________________________________________________________________________________________________________|
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If any Profile has latched actuators set, then an Emergency Stop Switch must be fitted to the system via the Profile jack
socket on the Joystick Module. If it is required for the system to operate without an Emergency Stop switch, this can be
achieved via the parameter, Emergency Stop Switch.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with no normally closed Emergency Stop Switch fitted.

8.3 LATCHED TIMEOUT - (TIME)
This sets the time-out period for latched drive and actuator control.
The programmable rangeis 0to 250 Seconds in steps of 1 Second.

The time-out periodis the maximum length of time the joystick can be inthe neutral position before latched movement ceases.
Ifthe periodis exceeded, the latched movement will stop. Time-out is therefore animportant safety feature that will stop drive
or actuator movement should the user be unableto stop the functions inthe usual way.Itis importantthatan appropriate
time-out period is set.

Ifa valueof 2 or less is set, then the time-out function is disabled. This valueshould only be used in exceptional circumstances
and after all therisks havebeen fully assessed.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with a Latched Timeout value of less than 2.

8.4 LATCHED TIMEOUT BEEP - (BLEEP)

This sets whether a beep occurs as the end of the time-out period approaches. The beep is a reminder to the user to give a
joystickcommand to maintain the latched drive or actuator movement.

The programmable options areYes and No.
If set to Yes, there will be a beep as the timeout period approaches.

If set to No, there will beno beep.

9 SEATING

9.0.1 SEATING MODULE ENABLED

This parameter sets whether a Power Module is compatiblewith anISM or with a Seating Module.

The parameter options areYes or No.
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If set to Yes, the Power Module will becompatiblewith a Seating Module. This setting should alsobeused ifitisintended to use
anEL PM90 to drivea singleactuator.

If set to No, the Power Module will be compatiblewith anISM.

ACTUATOR AXES EXPLAINED

An actuator axis means a particular function of seatcontrol. An axis mayinvolvejustone actuator motor, for example, asimple
seat lift; or an axis mayinvolve multiple motors, for example, adjustment of both footrests simultaneously or an anti-shear
reclinesystem. There are6 actuator motor channels onthe ISM and anaxis can combineany number of these channels.

The R-net system cansupportup to 12 actuator axes. Eachis programmableto define which actuator motors move and also
how the user display appears. The relevant parameters are Axis Channels and Axis Display.

INTELLIGENT SEATING MODULE — GLOBAL

9.1 ACTUATOR MODE ENTRY AXIS - (ACT. ENTRY AXIS)

This sets the actuator axis thatis selected when Seating Mode is entered.

The programmable options arein the form of a drop-down menu, as shown inthe followingdiagram.

Simply select the required axis.|f Lastused is selected, this means the axis thatwas selected on the lastoccasion Seating Mode
was used will bethe selected axis when Seating Mode is re-entered.

INTELLIGENT SEATING MODULE - AXES SETUP

9.2 AXIS CHANNELS, AXIS DISPLAY, INVERT AXIS DIRECTION
These set:
e whichactuator motor channels onthe ISM will operate for a particularaxis.
e the user displayfora particular axis.
e whether achannel directionisinverted for a particular axis.

These options are inthe form of a dialogue box, as shown in the following examplediagram.
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Inthis example, Axis 6is the axis thatis beingset-up. With the programming as shown, Channels 4 and 5 will operate in this axis

andthe user displayonthe Joystick Module will highlightthoseareas coloredinred.
NOTE:

The outline of the whole wheelchair symbol is always present on the user display, but with the elements highlighted as
defined in red. However, if the arrow symbols are not defined in red, they will not appear on the display.

In this example, the axis directionisnotinverted, i.e. when the joystickis deflected forwards, the channel outputs will havepin
2 positivewithrespect to pin1.

When the dialogueboxis closed, the programming is expressed as follows:

9.3 AXIS NAME

This parameter sets what text will bedisplayed onthe LCD when the associated Actuator Axis is selected.
NOTE:

This is only applicable on Color Joystick Modules and the Omni.

_____________________________________________________________________________________________________________________________________________________________|
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INTELLIGENT SEATING MODULE — CHANNELS

9.4 ACCELERATION - (ACC)

This sets the accelerationratefor a particular ISM channel.
Programmablerangeis 1to 100insteps of 1.
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur.

9.5 DECELERATION - (DEC)

This sets the deceleration rate for a particularISM channel.
Programmablerangeis 1to 100insteps of 1.
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur.

9.6 UP SPEED - (UPSPD)
This sets the speed of a particular ISM channel inthe Up direction.

Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward and Invert Axis Directionis not set.

Programmablerangeis 25% to 100% in steps of 1%.

9.7 DOWN SPEED - (DNSPD)

This sets the speed of a particular ISM channel inthe Down direction.

Down is defined as pin 1 positive with respect to pin 2 when the joystickis displacedinreverseand Invert Axis Directionis not
set.

Programmablerangeis 25% to 100% in steps of 1%.

9.8 UP CURRENT LIMIT
This sets the maximum current output for a particularISMchannel inthe Up direction.
Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward and Invert Axis Directionis not set.

The maximum current the ISM can deliveris 15A. However, this canonlybe achieved ifthe channel’s Up Speed is less than
100%. At a setting of 100% speed, the maximum currentis 12A. The actual speed setting thatis requiredis dependent on the
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electrical characteristics of the actuator motor being driven. Therefore, if currents of greater than 12A are required, the s peed
settings should be gradually reduced until reliableactuator movement is attained.

Programmablerangeis 1Ato 15Ainsteps of 0.1A.

This parameter can be important ifautomatic endstop detection is employed. Automatic endstoppingrelies on the actuator
mechanismbeing held againsta firmmechanical stop atthe end of travel. However, some mechanisms may distortover time
due to the high endstop force. This force can be effectively reduced by reducingthe value of this parameter.

NOTE:

The value must not be set so low that it cannot move the maximum rated load for the actuator mechanism, or does not
account for wear and increased friction in the mechanism.

9.9 DOWN CURRENT LIMIT

This sets the maximum current output for a particularISM channel in the Down direction.

Down is defined as pin 1 positive with respect to pin 2 when the joystickis displacedinreverseand Invert Axis Directionis not
set.

The maximum current the ISM can deliveris 15A. However, this canonly be achieved ifthe channel’s Down Speed is less than
100%. At a setting of 100% speed, the maximum currentis 12A. The actual speed setting thatis requiredis dependent on the
electrical characteristics of the actuator motor being driven. Therefore, if currents of greater than 12A are required, the speed
settings should be gradually reduced until reliable actuator movement is attained.

Programmablerangeis 1Ato 15Ainsteps of 0.1A.

This parameter can be importantif automatic endstop detection is employed. Automatic endstoppingrelies on the actuator
mechanismbeing held againsta firmmechanical stop atthe end of travel. However, some mechanisms may distortover time
due to the high endstop force. This forcecan be effectively reduced by reducingthe value of this parameter.

NOTE:

The value must not be set so low that it cannot move the maximum rated load for the actuator mechanism, or does not
account for wear and increased friction in the mechanism.

9.10 ENDSTOP AUTODETECT

This enables or disables theautomatic endstop function for a particular actuator channel. Automatic endstop detection is a
technique that uses actuator motor current to detect ifan endstop has been reached. Upon detection, driveto the actuator
motor is automatically cut. This technique removes the need for micro-switches atend limits.

The programmable options areYes and No.

NOTE:
Automatic endstop can only be used with actuator Acceleration and Deceleration values of 100%.

Automatic endstop may not work well if the actuator takes a very low current.
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9.11 ACTUATOR ENDSTOP TIMEOUT

This sets the amount of time the actuator motor current has to be above the ends top detection level (or actuator current limitif
Endstop Autodetect is set to No) before the driveis cut. Itis actually veryrareto have to adjustthis parameter, butitcanbe
useful to prevent nuisancestopping,i.e. falsedetections of endstop.

The programmable range is 0 milliseconds to 500 milliseconds in steps of 10 milliseconds.

10 BATTERY

10.1 LOW BATTERY ALARM

This sets whether there will bean audiblealarmtosignal a lowbattery condition. The point at which the alarmwill sound
corresponds to the Low Battery Flash Level setting.

The programmable options areYes and No.

10.2 LOW BATTERY FLASH LEVEL

This sets the point at which the battery gauge on the LCD screen starts to flash slowly to warn of a low battery condition.

The programmable rangeis 1to 10 insteps of 1, and corresponds to the number of bars shown on the battery gauge. For
example, ifthis valueis setto 2, then the flashingwill occur when the gauge drops to 2 bars.

10.3 CABLE RESISTANCE

This calibrates thesystem to compensate for the electrical resistance of the battery cableand connectors to the Power Modul e.
This is necessarytoensure an accurateestimation of battery charge.

The programmable range is 0OmOhms to 500mOhms in steps of 1ImOhm.

The valueshould take into accountthe electrical resistancein both the positiveand negative paths,including connectors.

10.4 CALIBRATION FACTOR

This allows further fine calibration of the battery gauge. This is normally setatthe factory and should not need further
adjustment.

10.5 LOW VOLTAGE CUT-OUT, LOW VOLTAGE TIME

These two parameters allowa low battery voltage cut-out function to be programmed. Such a function can be used to prevent
over-dischargeofthe batteries.

Ifthe battery voltage is below the valueset by Low Voltage Cut-out for a period of time longer than that set by Low Voltage
Time, then drive will be prevented. This will berecorded inthe Power Module’s error log.

Drive will then be permitted to resume when the battery voltage rises abovethe value of Low Voltage Cut-out.

The programmable range for Low Voltage Cut-out is 16V to 22V in steps of 0.5V.
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The programmable range for Low Voltage Time is 1s to 255s in steps of 1s.

11 GENERAL

11.1 BRAKE DISCONNECTED ALARM

This sets whether there is anaudiblealarmwhen one or both of the brakes are disconnected from the Power Module.

The programmable options areYes and No.

11.2 BRAKE FAULT DETECT

This sets whether the Power Module will detect electrical faults in the wheelchair’s brakes or the connection to them.
The programmable options areYes and No.

WARNING:
This parameter should only ever be set to No if there are no electrical brakes fitted to the wheelchair.

11.3 BRAKE VOLTAGE

This sets the voltage output from the Power Module to the wheelchair’s electrical brakes.
The programmable options are12V and 24V.
WARNING:

It is essential the correct value for the brakes’ operating voltage is set. An incorrect value could resultin damage to the
brakes or motors. Curtiss-Wright accepts no liability for losses of any kind resulting from incorrect programming of this
parameter.

11.4 SOFT STOP RATE

This sets the deceleration rate thatis used while the wheelchairis “soft-stopping”. “Soft-stopping” is if the system is powered-
down whilethe wheelchairis beingdriven.

The programmable rangeis 0to 200in steps of 1.
Ifthis valueis the same or lower than the Forward Deceleration value, then the latter valuewill beused for “soft-stopping”.
WARNING:

It is the wheelchair manufacturer’s responsibility to ensure that the wheelchair complies with the correct legislation for
braking distances for the country in which the wheelchair is to be sold. Curtiss-Wright accepts no liability for losses of any
kind resulting from incorrect programming of this parameter.

11.5 SEAT REVERSAL
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This can be used to set the R-net to function with wheelchairs thathave a seat reversal function,i.e. the seatcan be rotated to
exchange the wheelchair configuration between front wheel driveand rear wheel drive. Itis typical onsuch wheelchairsto have
a micro-switch that signals which configuration the wheelchairis actuallyin. This micro-switch should be connected to the
Inhibit2 inputon the Power Module.

There are three programmableoptions — Never, Inhibit2at 0V and Inh 2 at 0V - Profilemaskactive.

If set to Never, then the Inhibit2 inputis not related to the seat reversal function.
If set to Inhibit2 at 0V and the Inhibit2 inputis connected to 0V, then the wheelchair will beconsideredto be ina rear wheel
drive configuration and the following conditions willapply.

The valueof Front Wheel Drive Rate will be forced to 0 within the Power Module’s software.

The Invert M1 Direction, the Invert M2 Direction and the Motor Swap parameters will betoggled within the Power Module’s
software

If set to Inhibit2 at 0V and the Inhibit2 inputis not connected to 0V, then the wheelchair will beconsidered to be ina front
wheel driveconfiguration and the following conditions willapply.

The programmed value of Front Wheel Drive Rate will apply.
The programmed settings of Invert M1 Direction, the Invert M2 Direction and the Motor Swap parameters will apply.

Ifset to Inh 2at 0V - Profilemaskactiveand the Inhibit2 inputis connected to 0V, then the wheelchair will beconsidered to be
inarear wheel driveconfiguration and the followingconditions willapply.

The value of Front Wheel Drive Rate will be forced to 0 within the Power Module’s software.

The Invert M1 Direction, the Invert M2 Direction and the Motor Swap parameters will betoggled within the Power Module’s
software.

Onlythe Profiles thathave Seat Reversal Profile setto Yes will be available.

If set to Inhibit2 at 0V and the Inhibit2 inputis not connected to 0V, then the wheelchair will beconsideredto be ina front
wheel driveconfiguration and the following conditions willapply.

The programmed value of Front Wheel Drive Rate will apply.
The programmed settings of Invert M1 Direction, the Invert M2 Direction and the Motor Swap parameters will apply.

Onlythe Profiles thathave Seat Reversal Profilesetto No will beavailable.

11.6 CHARGER INHIBIT 3 ENABLE

This should be setifitisintended to usethe Inhibit3 inputon the Power Module as an On-Board Charger (OBC) connection.
The programmable options are Off, High to Driveand Low to Drive.

If set to Off, then inhibit3is notused as a Charger inhibit.

If set to High to Drive, Drive is inhibited when in Band 0.

If set to Low to Drive, Driveis inhibited when in Band 3.

NOTE:

Regardless of the setting of this parameter, the Inhibit 3 input can still be used as a multi-state input to provide speed limits
and/or actuator inhibits. See section 13, Inhibits, for more details.
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11.7 CHARGER INHIBIT 3 LATCHING

This sets whether the On-Board Chargerinhibit, whichislocatedinthe 3-waycharger socket on the Power Module is latchingor

non-latching.

Latching means that power must be cycled after the inhibitis removed, in order to resume normal operation.
Non-latching means that normal operation will resume immediately the inhibitis removed.

The programmable options areYes and No.

If set to Yes, the operationis latching.

If set to No, the operation is non-latching.

NOTE:

Regardless of the setting of this parameter, the Inhibit 3 input can still be used as a multi-state input to provide speed limits
and/or actuator inhibits. See section 13, Inhibits, for more details.

11.8 CHARGER INHIBIT 1 LATCHING

This sets whether the Off-Board Charger inhibit, whichis located inthe 3-way charger socket on the Joystick Module is latching
or non-latching.

Latching means that power must be cycled after the inhibitis removed, in order to resume normal operation.
Non-latching means that normal operation will resume immediately the inhibitis removed.

The programmable options areYes and No.

If set to Yes, the operationis latching.

If set to No, the operation is non-latching.

11.9 CHARGER INHIBIT 1 ALARM
This sets whether an alarmsounds ifthereis a chargeinhibitpresent on Inhibit1.
A chargeinhibitis invoked if an Off-Board Charger is connected into the 3-way charger socket on the Joystick Module.

The programmable options are On and Off.

11.10 CHARGER INHIBIT 3 ALARM

This sets whether an alarmsounds ifthereis a chargeinhibitpresent on Inhibit3.

A chargeinhibitis invoked if an On-Board Charger is connected to the OBC connector on the Power Module and Charger Inhibit
3 Enableis set to Yes.
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The programmable options are On and Off.

GENERAL-FRONT WHEEL DRIVE

11.11 FRONT WHEEL DRIVE TYPE

Front Wheel Drive Type selects specific specialistsoftware for front wheel drive wheelchairs

If Front Wheel Drive Type A, this parameter electronically alters theshapeof the joystick gate. This has the effect of damping
the turning rate of the wheelchair between the 9 o clockand 3 o clockjoystick positions.

If Front Wheel Drive Type is setto B, this parameter sets threshold which, if exceeded, then both forward andturn speeds are
reduced, but the turningradius of the wheelchair remains unchanged. Type B canbe usedto increasethe steerability of the
wheelchair at speed.

11.12 FRONT WHEEL DRIVE

Front Wheel Driveadjusts the operation of the specialistsoftwarefor Front Wheel Drive Wheelchairs.
This selects specialistsoftware for front wheel driven wheelchairs.

The programmable rangeis 0%to 100% in steps of 1%.

If set to 0%, then “normal” software for rear wheel driven wheelchairs is employed.

If set to any other valuethen front wheel drivesoftware is employed. A higher value makes the software more suitablefor
faster wheelchairs.

11.13 FWD ACCELERATION LIMIT

FWD Acceleration Limit sets the limitof forward acceleration when exiting a turn.
This limits theforward acceleration of the wheelchair when straightening out of a turn and helps prevent loss of traction.

The programmable rangeis 0%to 100%.

GENERAL—-ADVANCED ELECTRONICSTABILITY (AES)

11.14 ADVANCED ELECTRONIC STABILITY

Advanced Electronic Stability sets whether the specialiststability softwareis turned on.

If set to On, AES detects if one wheel is runningata higher loadandhence is running more slowly. If so, the speed of the other

wheel is reduced accordingly to compensate for any steering offset.

AES can be used to minimizefront wheel drivespins, fish-tailingand veering, both on the level and on a camber. The overall
effect is to compensate for the wheelchair’s centre-of-gravity being shifted from the axis of the drive wheels, as is the caseon

front wheel drive chairs.

If set Off, then the function is disabled.
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11.15 AES RATE

AES Rate sets the rate of adjustment of Advanced Electronic Stability.

This sets the rate of adjustment between the wheels under uneven loads. The recommended valueis 55%and should not be

adjusted without consulting Curtiss-Wright.
A lower valuewill increasethe strength of AES, which couldresultinthe wheelchair feeling “twitchy” on turns.

The overall programmablerangeis 40% to 100%.

12 MOTOR

MOTOR - GLOBAL

12.1  MAXIMUM CURRENT LIMIT, BOOST DRIVE CURRENT, BOOST DRIVE TIME

These three parameters set the maximum current output from the Power Module. They are closelyrelated,soare detailedin

one section.
Maximum Current Limitsets the long-term maximum current output of the Power Module.

The programmable range is from 50A to 60A on a PM60, 50A to 80A on a PM80 or ELPM90 and 50A to 100A on a PM120, in
steps of 1A.

Boost Drive Current sets the short-term maximum current output of the Power Module.

The programmable range is fromthe setting of Maximum Current Limit to: 60A on a PM60, 80A on a PM80, 90A on an ELPM90
and 120A on a PM120, in steps of 1A.

Boost Drive Time sets the period of time that the level of current set by Boost Drive Currentis available.
The programmable range is from0 Seconds to 10 Seconds in steps of 1 Second.

The following graph shows the relationship between the parameters.

Current

Boost Drive Current

Maximum Current Limit |— - — - — - — - =5 s

Time
Boost Drive Time
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There are maximum permissiblevalues, which mustnot be exceeded, for each of these parameters. These values areshown in
the table below.

PM60 PM80 PM90 PM120
Maximum Current Limit 60 Amps 80 Amps 80 Amps 100 Amps
Boost Drive Current 60 Amps 80 Amps 90 Amps 120 Amps
Boost Drive Time == == 10 Secs 10 Secs

WARNING:

The values in the table above should never be exceeded. Doing so will invalidate the warranty and affect the long-term

reliability of the Power Module.

12.2 CURRENT FOLDBACK THRESHOLD, CURRENT FOLDBACK TIME, CURRENT FOLDBACK LEVEL

These three parameters can be used to protect the wheelchair motors from overheating. The parameters are closelyrelated,so
are dealtwith inone section.

Current Foldback Time sets a period of time, which if exceeded by the software timer will initiatea reduction in the Power

Module’s maximum current output.

The programmable range is 0 Seconds to 250 Seconds in steps of 1 Second.

Current Foldback Level sets the level of current output reduction, as a percentage of Maximum Current Limit, that will result.
The programmable rangeis 25%to 100% in steps of 1%.

Current Foldback Threshold sets a level of current, which, if exceeded, will starta softwaretimer running.

Ifthe current drops below the level set by current foldback threshold, then the software timer will decrement each second.
The programmable rangeis 10Ato Maximum Current Limit (see previous section)in steps of 1A.

After the reduction has occurred, the maximum current output will remain atthe reduced level for a period of 5 times Current
Foldback Time. This is a typical period thatis sufficientto allow motors to cool.

The graph following shows the relationship between the parameters.
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Current

Current
Foldback |— - — - —« . o
Threshold

Current
Foldback —-—~—=—p=r—rr——
Level

|
|

‘ —Time
Current x5 Foldback
Foldback Time
Time
Example: Maximum Current Limitis set to 80A Current Foldback Thresholdis setto 50A
Current Foldback Timeis setto 20 Seconds Current Foldback Level is set to 50%

If the motor current is above 50A for a period of 20 Seconds, then itwill reduceto 50% of 80A = 40A. It will thenremain at this
reduced level for 5 x 20 Seconds =100 Seconds.

12.3 COMPENSATION

This matches the Power Module to the motors used on the wheelchair. This is necessary to achieve optimal performance and
control, especially on a gradient.

The programmable range is OmOhms to 500mOhms in steps of 5mOhms.

Curtiss-Wrightrecommend this valueis initially setto 70% of the total resistance of the motor’s armature, and all the
connectors and cables between the motor and the Power Module motor output. Motor manufacturers should be ableto supply

a figure for the motor’s armature resistanceand typical connector and cables may be around 40mOhm.

Example: The motor has a specified armatureresistanceof 100mOhms, and cables and connectors between the motor
andthe Power Module are estimated to be 40mOhm. This gives a total value of 140mQOhm. The value of
Compensation should therefore be set to 70% of 140mOhm = 100mOhm.

Once this valuehas been programmed, some drivetesting should be carried out.

Firstof all,check that the wheelchairis controllableand comfortableto driveon a smooth, level surface.Ifitis not, then the
value of Compensation may be too high and should be reduced.

Then drive the wheelchair towards a gradient ata very low speed, perhaps 10%. There should be no reductionin speed as the
wheelchair climbs thegradient. If the speed drops or the wheelchair stops, then the value of Compensation may be too lowand
should be increased.

As a final check, drive the wheelchair up a gradientat full speed and release the joystick. The wheelchair should come to a
smooth, complete stop and should not rollback beforethe brakes are applied.fthe wheelchair does roll -back, then try
increasingthevalueof Compensation slightly. If the wheelchair appears to driveslightly up the gradient before the brakes are
applied, then the value of Compensation should be reduced slightly.

All these tests should be conducted when the motors arecold and hot.
WARNING:

These testsshould be conducted in an open space and a restraining device such as a seat belt should always be used.
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The wheelchair manufacturer is responsible for ensuring that the value of Compensation is correctly set for the motors being
used on the wheelchair. This is particularly important if replacement motors are being sent out to upgrade a wheelchair
already in the field. Failure to comply with this requirement may result in poor control characteristics, which in extreme
instances can make a wheelchair uncontrollable and potentially unsafe.

The wheelchair manufacturer is responsible for always ensuring that any replacement motors supplied as spare parts are
fully compatible with the originals that the system was programmed to match. Failure to comply with this re quirement may
result in poor control characteristics, which in extreme instances can make a wheelchair uncontrollable and potentially
unsafe.

A control system must not be moved from one wheelchair type to another without first ensuring that the system is correctly
programmed for the wheelchair it is intended tofit it to. Even if control systems have the same Curtiss-Wright part number,
they may not be programmed the same. Failure to ensure the system is correctly programmed for the wheelchair may result
in a hazardous condition.

Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with any of these conditions.

12.4 INVERT M1 DIRECTION

This inverts the direction of rotation of motor channel M1 on the Power Module. If the parameter, Motor Swap, is setto No,
then channel M1 drives the left motor.

The programmable options areYes or No.
If set to Yes, then when the joystickis deflected forwards, M1+ pin will be positive with respect to M1- pin.

If set to No, then when the joystickis deflected forwards, M1+ pin will be negative with respect to M1- pin.

12.5 INVERT M2 DIRECTION

This inverts the direction of rotation of motor channel M2 on the Power Module. If the parameter, Motor Swap, is setto No,
then channel M2 drives the right motor.

The programmable options areYes or No.
If set to Yes, then when the joystickis deflected forwards, M2+ pin will be positive with respect to M2- pin.

If set to No, then when the joystickis deflected forwards, M2+ pin will be negative with respect to M2 - pin.

12.6 MOTOR SWAP

This swaps the motor output channels, M1 and M2, of the Power Module.
The programmable options areYes or No.
If set to Yes, then channel M1 drives the right motor and channel M2 drives the |eft motor.

If set to No, then channel M1 drives the left motor and channel M2 drives the right motor.

12.7 STEER CORRECT

This parameter compensates for any mis-match in motor speeds, thereby ensuringthe wheelchair drives ina straightlinewhen
the joystickis being pushed directly forward. This is particularly useful for switch type Input Devices.

The programmable rangeis—9to 9 insteps of 1.
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Ifthe wheelchairis veeringto the left, then the valueshould be increased. Conversely, if the wheelchairis veeringto the right,
then the valueshould be decreased.

NOTE:

This logic may be affected by the setting of parameter, Motor Swap, which, if set to Yes, will reverse the logic.

12.8 DISPLAY SPEED - (DISPLAY SPEED)

This sets whether the speedometer is displayedin miles per hour or kilometers per hour. Note, the Power Module always
calculates and transmits speed informationin miles per hour.

The programmable options are Off, mph or km/h.
If set to Off, there will beno speed or odometer is displayed onthe LCD screen.

If set to mph, then the speed and distancewill bedisplayed as the valuetransmitted by the Power Module (which always sends
the informationin miles per hour) and the text ‘mph’ will appear onthe LCD screen.

If set to km/h, then the module with the speed and odometer display will convertthe Power Module valueinto kilometers per

hour and the text ‘km/h’ will appear onthe LCD screen.
NOTE:

Only certain Input Devices, e.g. CJSM or Omni, have the speedometer and Odometer functions.

12.9 DISPLAYS

Displays defines the format of the digital speed display. Displays can be programmed to Both, Speed or Odometer. Ifsetto
Both, the speed andtrip distanceare displayed on the screen. If set to either Speed or Odometer onlythe speed or trip distance
will bedisplayed.

12.10 MAXIMUM RATED SPEED

This calibrates the speedometer and odometer functions.The valuechosenshould correspond to the speed of the wheelchair

thatis expected at a setting of Maximum Forward Speed = 100%. This valueis always setin miles per hour.
The programmable range is 0.0mph to 20.0mph.
NOTE:

Only certain Input Devices, e.g. CJSM or Omni, have the speedometer and odometer functions. If the parameter is set to zero
the Speed and Odometer display will not be visible.

12.11 MAXIMUM DISPLAYED SPEED (MAX DISPLAY SPEED)

This sets the operation of the graphical speed display, i.e.the blue semi-circleonthe CJSM and Omni.
Ordinarily, the powerchair will bedispatched sothat the graphical speed display reaches its maximum pointat the maximum

rated speed of the powerchair. This means that, if the powerchairis later programmed to a lower speed, to suita particular user
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for example, the graphical speed display would never reach its maximum. However, this can be compensated for by setting the
value of Maximum Displayed Speed. This is bestexplainedinanexample.

A powerchair with a rated speed of 4mph requires the Maximum Forward Speed to be re-programmed from 100% to 80%, in
order to suita particular user. This would mean the powerchair now has a top speed of 3.2mph and that the graphical speed

display will never fill’ beyond a pointof 80%. Ifitis requiredfor the graphicalspeeddisplayto fill’to 100%, then the value of
Maximum Displayed Speed should be set to 3.2mph

The programmable rangeis 0.0mphto 20.0mph.
NOTE:

Only certain Input Devices, e.g. CJSM or Omni, have the speedometer and Odometer functions.

12.12 JOYSTICK STATIONARY TIME

Ifthe joystickis heldina deflected position,i.e. awayfrom center, for a period of time exceeding this value, then itis assumed
the deflection is accidental and drive to the motors will be cut. This functionis useful inavoiding motor damage in these
situations.

The programmable range is 0 minutes to 60 minutes in steps of 1 minute. Asetting of zero disables this function.
Itis not normally necessarytoadjust this parameter.
WARNING:

The values of both Joystick Stationary Time and Joystick Stationary Range have been selected by the wheelchair
manufacturer in order to minimize the risk of motor damage. Do not adjust these values with consulting the wheelchair
manufacturer.

Curtiss-Wright accept no liability for losses of any kind resulting from the adjustment of the Joystick Stationary Time and
Joystick Stationary Range parameters.

12.13 JOYSTICK STATIONARY RANGE

This sets the ‘window’ within which the joystickis considered to be stationary. Ifthe joystick moves by more than thisvalue,
then the associated timer is reset.

The programmable rangeis 1to 50 insteps of 1.
Itis not normally necessarytoadjustthis parameter.
WARNING:

The values of both Joystick Stationary Time and Joystick Stationary Range have been selected by the wheelchair
manufacturer in order to minimize the risk of motor damage. Do not adjust these values with consulting the wheelchair
manufacturer.

Curtiss-Wright accept no liability for losses of any kind resulting from the adjustment of the Joystick Stationary Time and

Joystick Stationary Range parameters.
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MOTOR —PROFILED

12.14 COMPENSATION FACTOR

This allows differentvalues of Compensation to be used across different profiles.
The programmable rangeis 0%to 200% in steps of 1%.
The programmed valueadjusts the actual value of the parameter, Compensation.

For example, if Compensation was set to 100mOhms and Compensation Factor for a particular Profilewas setto 150%, then an
effective value of 150mOhms would be used for that Profile. Likewise, if inanother Profile, Compensation Factor was set to
80%, then an effective value of 80mOhms would result.

See section, Compensation for details of how to set that parameter. Compensation must be set accurately before making
adjustments to Compensation Factor.

WARNING:

Inappropriate values of Compensation and Compensation Factor could make the wheelchair uncontrollable and potentially
unsafe. Curtiss-Wright accepts no liability for losses of any kind resulting from inappropriate setting of either or both of these
parameters.

13 INHIBITS

INHIBITS EXPLAINED

Both the Power Module and the Intelligent Seating/light Module (ISM) each have two InhibitInputs. On the Power Module,
these are referred to as Inhibit2 and Inhibit3;and on the ISM, these are referred to as Inhibit4 and Inhibit5. For connection
details of these inputs, pleaserefer to the Installation Chapter.

Each of these inputs can recognize four different input conditions (or states). This means that four different events can ori ginate
from a singleinput. See the followingSpeed Inhibitand Actuator Inhibit Examples.

The state of an Inhibitinputis defined as a percentage andis set by the resistanceconnected to the input.
Ifthe inputis connected directly to OV, then it is considered to be at 0%.
Ifthe inputis connected to OV via a 10KOhm resistor or greater, then itis consideredtobe at 100%.

Each of the 99 steps between corresponds to 1000hm. As an example, ifthe inputis connected to OV via a 4.7KOhm resistor,
then the inputis considered to be at 47%.

Dependent on the state of an input,itisinone of four bands.The size of these bands is programmablevia the parameters
Lower Level Threshold, Middle Level Threshold and Upper Level Threshold.These are shown in the following diagram.

Each of the Threshold Level parameters can be set between 0% and 100% in steps of 1%.

After the inputbands have been defined, then each inputcan be linked to a speed limitor full driveinhibitvia the parameters:
Assign, Speed LimitinBand 0, Speed LimitinBand 1, Speed LimitinBand 2 and Speed LimitinBand 3.
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Assign, Speed LimitinBands 0, 1, 2 and 3 as Operation.

210KOhm to 0V = 100%
T
“—wmmmmm Upper Threshold Level
|

Middle Threshold Level

Lower Threshold Level

oV =0%

Each inputcanalso be linked to an actuator function via the parameters: Assign, Channel x Up: Inhibitin Bands and Channel x
Down: Inhibitin Bands.

SPEED INHIBIT EXAMPLE

Application: A wheelchairwith an elevating seat, whereby, when the seatis lowered, full speed drive is permitted. Then as the
seatraises, 3 switches areoperated, thereby changingthe resistance connected to the inputand giving,say, 50% speed limitto
25% speed limitto full driveinhibit.

In this example the Inhibitis connected to Inhibit2 input thatis sited on the Power Module.

A circuitsuch as follows isused.

Inhibit +ve
SW. 3
2K2 SW. 2
2K2 SW. 1

Inhibit -ve

The Inhibitinputmust be assigned to a specific software Inhibit. As this is a speed inhibit, the parameter DriveInhibits Assign
should be used. Inhibit2 input is therefore assigned to Drive InhibitA.

When the seatis inthe fully lowered position, all switches areclosed and the electrical resistanceis a short-circuitor 0 Ohms.
As the seat raises, SW1 opens giving 2.2KOhms, then SW2 opens giving4.4KOhms and at full height SW3 opens givinga
complete open-circuit.

Programming would be as follows:

Inputs PM - Threshold Levels:
Upper Level Threshold 54%
Middle Level Threshold 34%
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Lower Level Threshold 12%

This gives a band arrangement as follows.

)

-4K4 = 44%
34%

- 2K2 = 22%
12%

As good practice, the threshold limits have been chosen sothe actual resistancevalues that trigger a change are in the
approximate center of the bands, thereby eliminatingthe risk of a system erroneously switching between bands.

The 4 Speed Limits for Drive Inhibit A would need to be set as below:

Inhibit A:
Speed LimitinBand O 100%
Speed LimitinBand 1 50%
Speed LimitinBand 2 25%
Speed LimitinBand 3 0%

ACTUATOR INHIBIT EXAMPLES

Application 1: A wheelchairis fitted with a reclining backrestthathas endstop switches connected to the R-net’s Inhibitinputs 4

and 5 on the ISM. In this example the switches are installed to be normally closed and the Backrest has been programmed to
use Actuator Channel 2.

A circuitsuch as follows isused.

ISM
 Input 4

—® Input 5
SW1 SW2;

The Inhibitinput must be assigned to a specific software Inhibit. As this is an Actuator Inhibit, the parameters Actuator Inhibits
Channel X - Up: Assign & Down: Assign should be used.

The inputs are therefore assigned to Actuator Inhibits Channel 2 as follows:

Up: Assign - Input 4
Down: Assign - Input 5

As these inputs areconnected to the ISM the Threshold levels must be setinthe parameter Inputs - ISM.
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100%

50%
Upper Threshold Level
Middle Threshold Level
Lower Threshold Level

0%

When Actuator Inhibits Channel 2 is programmed in the following way the inhibitwill effectively stop the backrestactuator
being moved inthe Up direction when Switch 1 is open andinthe Down direction when Switch 2 is open.

Up: Assign 4 Down: Assign 5
InhibitinBand0 no InhibitinBand0 no
InhibitinBand1 no InhibitinBand1 no
InhibitinBand2 no InhibitinBand2 no
Inhibitin Band 3 yes Inhibitin Band 3 yes

Application 2: A wheelchairis fitted with a recliningseat. Itis required to offer a programmable angle of reclineto suitdifferent
users. A potentiometer of maximum value 10KOhm is fitted to the recline mechanismandis connected to the R-net’s Inhibit4
input sited on the ISM. In this example the Backresthas been programmed to use Actuator Channel 3.

The Inhibitinputmust be assigned to a specific softwareInhibit. As this is an Actuator Inhibit, the parameters Actuator Inhibits
Channel 3 - Up: Assign & Down: Assign should be used.

The inputs are therefore assigned to Actuator Inhibits Channel 3 as follows:

Up: Assign - Input 4
Down: Assign - Input 4

As these inputs areconnected to the ISM the Threshold levels must be set inthe parameter Inputs - ISM.

210KOhm to 0V = 100%
T
e Upper Threshold Level
|
— — Middle Threshold Level

Lower Threshold Level

ovV=0%

By programming the Actuator Channel 3 Up Inhibitand Actuator Channel 3 Down Inhibitparameters as below, itis possible to

program the maximum angle of travel of the recline mechanismyvia the Inhibit4.

Actuator Channel 3

Up: Assign 4 Down: Assign 4
InhibitinBand 0 yes InhibitinBand0 no
InhibitinBand1 no InhibitinBand1 no
InhibitinBand2 no InhibitinBand2 no
InhibitinBand3 no Inhibitin Band 3 yes

|
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This programming means that the Up movement will beinhibited when the Inhibit4 inputisinBandO, i.e. one end of recline
travel, and that the Down movement will be inhibited when the Inhibit4inputisinBand 3, i.e. the other end of the recline
travel. Referring the Band diagramabove, itcan be seen that by programmingInhibit4 Upper Level Threshold and Inhibit4
Lower Level Threshold, then the actual angular range of the recline mechanismis adjusted.

INHIBITS— GLOBAL

13.1 DISABLE INHIBIT 2 IN DRIVE
This sets whether the PM Inhibit2 inputis interrogated justatentry into Drive Mode or constantly during Drive Mode.
The programmable options areYes and No.

Ifset to Yes, the input will only beinterrogated at entry into Drive Mode. An example of when this function may be useful is ifa
tilt-sensoris used thatcould be inadvertently operated when driving over rough terrain. By employing this function, aninhibit
will only be appliedif Drive Mode is entered with the seatina genuinely tilted position.

If set to No, the input will beinterrogated constantly during Drive Mode, i.e. normal inhibitoperation.

13.2 DISABLE INHIBIT 3 IN DRIVE
This sets whether the PM Inhibit3 inputis interrogated justatentry into Drive Mode or constantly during Drive Mode.

The programmable options areYes and No.

If set to Yes, the input will only beinterrogated atentry into Drive Mode. An example of when this function may be usefulisifa
tilt-sensor is used thatcould be inadvertently operated when drivingover rough terrain. By employing this function, aninhibit
will only be appliedif Drive Mode is entered with the seatina genuinely tilted position.

If set to No, the input will beinterrogated constantly during Drive Mode, i.e. normal inhibitoperation.

INHIBITS - INPUTS-PM

13.13 LOWER LEVEL THRESHOLD

This sets the level of the threshold between Band 0 and Band 1 for a particular InhibitInput(Inhibit2 or Inhibit3) onthe Power
Module. See Inhibits Explained for more details on Power Module inhibitsand Bands.

The programmable range is 0%to 100% in steps of 1%.

13.4 MIDDLE LEVEL THRESHOLD

This sets the level of the threshold between Band 1 and band 2 for a particular InhibitInput(Inhibit2 or Inhibit3) on the Power
Module. See Inhibits Explained for more details on Power Module inhibitsand bands.

The programmable rangeis 0%to 100% in steps of 1%.

13.5 UPPER LEVEL THRESHOLD

This sets the level of the threshold between Band 2 and band 3 for a particular Inhibit Input(Inhibit2 or Inhibit3) on the Power
Module. See Inhibits Explained for more details on Power Module inhibitsand bands.
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The programmable rangeis 0%to 100% in steps of 1%.

13.6 DEBOUNCE TIME

This sets a debounce time for the Inhibitinput. Debounce is the amount of time the input must be stablebefore a new
conditionis registered. This is particularly useful if mercury switches arebeing employed and eliminates the effect of
“splashing” across thecontacts.

The programmable range is OmS to 400mS in steps of 50mS.

INHIBITS - INPUTS-ISM

13.7 LOWER LEVEL THRESHOLD

This sets the level of the threshold between Band 0 and Band 1 for a particular InhibitInput (Inhibit4 or Inhibi t5) on the ISM.
See Inhibits Explained for more details on ISM inhibits and bands.

The programmable range is 0%to 100% in steps of 1%.

13.8 MIDDLE LEVEL THRESHOLD

This sets the level of the threshold between Band 1 and band 2 for a particular InhibitInput (Inhibit4 or Inhibit5) on the ISM.
See Inhibits Explained for more details on ISM inhibits and bands.

The programmable range is 0%to 100% in steps of 1%.

13.9 UPPER LEVEL THRESHOLD

This sets the level of the threshold between Band 2 and band 3 for a particular InhibitInput(Inhibit4 or Inhibit5) on the ISM.
See Inhibits Explained for more details on ISM inhibits and bands.

The programmable range is 0%to 100% in steps of 1%.

13.10 DEBOUNCE TIME

This sets a debounce time for the Inhibitinput. Debounce is the amount of time the input must be stable before a new
conditionis registered. This is particularly useful if mercury switches arebeing employed and eliminates the effect of
“splashing” across the contacts.

The programmable rangeis OmSto 400mS in steps of 50mS.

INHIBITS - DRIVE INHIBITS

13.11 ASSIGN

The R-net Power Module has fivedriveseparate software Drive Inhibits. These are referred to as A, B, C, D and E; and each of
these canbe initiated by anyactual hardwareinhibitinputinthe system. This functionality means that speed limits or drive
inhibits can betriggered from 5 individual sources.
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The parameter, Assign, links thesoftware inhibits toanactual hardwareinhibit. For example, if Assign:A is set to 2, then the
operation of Drive Inhibit A will becontrolled via InhibitInput2, which is located on the Power Module. Alternatively, if Assign:
Aissetto 4, then the operation of Drivelnhibit A will becontrolled via InhibitInput4, whichis located onthe Intelligent
Seating/Lighting Module.

The programmable options are Off and 2 to 33.
If set to Off, then the relevant Drivelnhibitcan never be active.

If set to a numericvalue, then the relevant Drive Inhibitwill be under the control of the InhibitInputthat corresponds to that
number. InhibitInputs 2 and 3 are on the Power Module, Inhibits 4 and 5 areon the Intelligent Seating/Lighting Module, and
Inhibits 6 to 33 will beon other Curtiss-Wrightor third party modules.

13.12 SPEED LIMIT IN BANDO

This sets the maximum speed of the wheelchair when the Inhibitinput, which is assigned tothe Drive Inhibit,isinBand 0. See
Inhibits Explained for more details on Power Module inhibits and bands.

The programmable rangeis 0%to 100% in steps of 1%.

If set to 0%, then a full driveinhibitwill be effected and the wheelchair’s brakes will not release. See also sections, Operation
and InhibitAlarm, below.

If set to between 1% and 100%, the valuewill correspond to the maximum possiblespeed the wheelchair candrive.

13.13 SPEED LIMIT IN BAND 1

This sets the maximum speed of the wheelchair when the Inhibitinput, which is assigned to the Drive Inhibit,isinBand 1. See

Inhibits Explained for more details on Power Module inhibits and bands.
The programmable range is 0%to 100% in steps of 1%.

If set to 0%, then a full driveinhibitwill be effected and the wheelchair’s brakes will notrelease. See alsosections, Operation
and InhibitAlarm, below.

If set to between 1% and 100%, the valuewill correspond to the maximum possiblespeed the wheelchair candrive.

13.14 SPEED LIMIT IN BAND 2

This sets the maximum speed of the wheelchair when the Inhibitinput, which is assigned to the Drive Inhibit,isinBand 2. See
Inhibits Explained for more details on Power Module inhibits and bands.

The programmable range is 0%to 100% in steps of 1%.

Ifset to 0%, then a full driveinhibitwill be effected and the wheelchair’s brakes will notrelease.See alsosections, Operation
and InhibitAlarm, below.

If set to between 1% and 100%, the valuewill correspond to the maximum possiblespeed the wheelchair candrive.

13.15 SPEED LIMIT IN BAND 3

This sets the maximum speed of the wheelchair when the Inhibitinput, which is assigned to the Drive Inhibit,isinBand 3. See
Inhibits Explained for more details on Power Module inhibits and bands. The programmable range is 0%to 100%in steps of 1%.
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If set to 0%, then a full driveinhibitwill be effected and the wheelchair’s brakes will notrelease.See alsosections, Operation
and InhibitAlarm, below.

If set to between 1% and 100%, the valuewill correspond to the maximum possiblespeed the wheelchair candrive.

13.16 OPERATION

This sets whether a full driveinhibit,i.e.0% speed limitsetting,is a latching or non-latchingfunction.

The programmable options are Non-latchingand Latching.

If set to Non-latching, then as soon as the signal thatinitiated the driveinhibitis removed, then drive canresume.

If set to Latching, then to resume driveafter the signal thatinitiated the driveinhibitis removed, then the system power must

firstbe cycled.

13.17 INHIBIT ALARM

This sets whether an audiblealarmwill soundina full driveinhibitcondition,i.e.speed limitsettingof 0% is active.
The programmable options areYes and No.
If set to Yes, then an alarmwill sound whilethe full driveinhibitis present.

Ifset to No, then no alarmwill sound.

INHIBITS - ACTUATOR INHIBITS

13.18 CHANNELX — UP: ASSIGN (X=1TO 6)

The R-net Intelligent Seating/Lighting Module has three separatesoftware inhibits for the up direction of each of its output
channels,1to 6. Up is defined as pin 2 positivewith respect to pin 1 when the joystickis displaced forward and Invert Axi s
Directionis not set. These inhibits arereferred to as A, Band C; and each canbe initiated by any actual hardwareinputinthe
system. This functionality means that anyactuator channel direction can be inhibited from 3 individual sources.

The parameter, Assign, links thesoftware inhibits toanactual hardwareinhibit. For example, if Assign: A is set to 4, then the
operation of Channel x Up Inhibitwill becontrolled via InhibitInput4, whichis located on the IntelligentSeating Module.

The programmable options are Off and 2 to 33.
If set to Off, then the relevant Channel x Up Inhibitcan never be active.

If set to a numeric value, then the relevant Channel x Up Inhibitwill beunder the control of the InhibitInputthat corresp onds
to that number. InhibitInputs 2 and 3 are on the Power Module, Inhibits 4 and 5 areon the Intelligent Seati ng/Lighting Module,
and Inhibits 6 to 33 will be on other Curtiss-Wrightor third party modules.

13.19 CHANNELX — UP: INHIBITIN BANDS (X=1TO 6)

This sets the condition of the input (assigned to Channel x Up Inhibit) thatwill resultinaninhibitofthe actuator drive inthe up
direction. Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward and Invert Axis Directionis
not set. The inhibitcan be setto occurinanycombination of bands.See 13 Inhibits Explained for more details on Bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.
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Ifthe parameter is selected, then a drop down menu as below will appear and the bands required to invoke the inhibitshould
be selected. For example, ifthe inhibitis required for Band 3 only, then that option should be selected, as shown.

When the drop down menu is closed, itwould appear as below.

13.20 CHANNELX — UP: ALARM

This sets whether an audiblealarmwill sound when a channel’s up directionininhibited. Up is defined as pin 2 positivewith
respect to pin 1 when the joystickis displaced forward and Invert Axis Directionis notset.

The programmable options are On and Off.
If set to On, then analarmwill sound whileaninhibitis present.

If set to Off, then no alarmwill sound.

13.21 CHANNELX — DOWN: ASSIGN (X =1 TO 6)

The R-net Intelligent Seating/Lighting Module has three separatesoftware inhibits for the down direction of each of its output
channels,1to 6. Down is defined as pin 1 positive with respect to pin 2 when the joystickis displacedinreverseand Invert Axis
Directionis not set. These inhibits arereferred to as A, Band C; and each canbe initiated by any actual hardwareinputin the
system. This functionality means that anyactuator channel direction can be inhibited from 3 individual sources.

The parameter, Assign, links the software inhibits toan actual hardwareinhibit. For example, if Assign: A is set to 4, then the
operation of Channel x Down Inhibitwill be controlled via InhibitInput4, whichis located on the Intelligent Seating Modul e.

The programmable options are Off and 2 to 33.
The programmable options are Off and 2 to 33.
If set to Off, then the relevant Channel x Down Inhibitcan never be active.

If set to a numeric value, then the relevant Channel x Down Inhibitwill be under the control of the InhibitInputthat
corresponds to that number. InhibitInputs 2 and 3 are on the Power Module, Inhibits 4 and 5 areon the Intelligent
Seating/Lighting Module, and Inhibits 6 to 33 will beon other Curtiss-Wrightor third party modules.

13.22 CHANNELX — DOWN: INHIBITIN BANDS (X =1 TO 6)
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This sets the condition of the input (assigned to Channel x Down Inhibit) thatwill resultinaninhibitofthe actuator driveinthe
down direction. Down is defined as pin 1 positive with respect to pin 2 when the joystickis displaced inreverseand Invert Axis
Directionis not set. The inhibitcanbe setto occurinanycombination of bands.See 13 Inhibits Explained for more details on
bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.

Ifthe parameter is selected, then a drop down menu as below will appear and the bands required to invoke the inhibitshould
be selected. For example, ifthe inhibitis required for Band 3 only, then that option should be selected, as shown.

When the drop down menu is closed, itwould appear as follows.

13.23 CHANNELX — DOWN: ALARM

This sets whether an audiblealarmwill sound when a channel’s down directionininhibited. Down is defined as pin 1 positive

with respect to pin 2 when the joystickis displacedinreverseand Invert Axis Directionis not set.
The programmable options are On and Off.
If set to On, then analarmwill sound whileaninhibitis present.

If set to Off, then no alarmwill sound.

14 LIGHTS

14.1 LAMP VOLTAGE

This sets the operating voltage for the wheelchair’s lighting system.

The programmable options are 12V and 24V. The wheelchair’s lightand indicatorsshould befitted with lamps of the
correspondingvalue.

Ifset to 12V, then the lights and indicators willremaina constantbrightness, whilstthe battery voltage is above this level.
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If set to 24V, then the brightness of the lamps and indicators will vary with fluctuations in the battery voltage.

NOTE:
TUV Germany requires the 12V constant brightness condition.

14.2 INDICATOR FAULT DETECTION

This sets whether defective turn indicator lamps can bedetected. The detection circuitryis looking for the presence of 2x 21W

lamps per side.
The programmable options areYes and No.

If set to Yes, then if2 x 21W lamps (per side) in working order are not connected to the Seating/lighting Module, a turn
indicator faultwill be detected and indicated to the user (via a rapid flash of the relevant turn indicator on the Joystick Module).

If set to No, then the indicator faultdetection circuitry will beturned off. This option should be used if2 x 21W lamps (per side)
are not being used for the turn indicators.

NOTE:
TUV Germany requires that 2 x 21W lamps per side are used for the turn indicators.

14.3 SWAP INDICATORS SEAT REVERSAL

This sets whether the left and right turn indicator channelsareexchanged when the seatis reversed. The seatis considered to
be reversed when the Inhibit2 input on the Power Moduleis at0OV. For more details onseatreversal, pleaserefer to section,
Seat Reversal.

The programmable options areYes and No.

If set to Yes, then ifthe seatis reversed, the turn indicator leftand rightchannels on the Seating/Lighting Module will be
exchanged. This option should be used ifthe turn indicatorsare mounted on the wheelchair frame.

If set to No, then if the seatis reversed, the turn indicator leftand rightchannels will be unaffected. This option should be used
ifthe turn indicators are mounted on the wheelchair seat.

14.4 BRAKE LIGHTS OR HORN

This sets whether the brake light output on the Seating/Lighting Module is to be used for Brake lights or a Horn function.
The programmable options are Brake Light and Horn.

If set to Brake Light then the brake lightfunction will be enabled.

Ifset to Horn, then the Horn function will be enabled.

LED INDICATORFAULT DETECTION EXPLAINED

LED’s operate on current and their power usageis notconstant orlinear acrossthebattery voltage range. The failurecurrent
will often vary non-linearly with battery voltage depending on the type of cluster.

To accurately detect led indicator failures for a particular led cluster the failure threshold across the complete voltage ra nge
should be defined. This is done by setting five faultcurrent thresholds
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14.5 INDICATOR FAULT CURRENT 15V, INDICATOR FAULT CURRENT 20V, INDICATOR FAULT
CURRENT 25V, INDICATOR FAULT CURRENT 30V & INDICATOR FAULT CURRENT 35V.

Because the currentin LED clusters does not vary linearly with voltage, then in order to ensure reliableerror detection of one
cluster becoming disconnected error current thresholds must be defined for the entire operating range of the battery voltage.
This is achieved with five programmable parameters —Indicator FaultCurrent XV — each with a programmable range of 0.00A to
1.00Ainsteps of 0.005A. These parameters set anerror current threshold for a defined battery voltage with threshold at
interim voltages being extrapolated between the programmed values. Examples of how to set the values for each parameter

are given below.

INDICATOR FAULT CURRENT EXAMPLES
e Determine the current taken by the front LED cluster atsupply voltages of 15V, 20V, 25V, 30V and 35V,

e Now repeat for the rear LED cluster.

e Thissecondstep is not necessaryiffrontand rear clusters are of the same type.

e Establishingthe

Parameter Programmable Range current levels can be achieved

Indicator FaultCurrent 15V 0 to 1A steps 0.005A by; readingthe LED’s data

Indicator FaultCurrent20V 0 to 1A steps 0.005A sheet, the PC programmer

) status ISM window or by

Indicator FaultCurrent 25V 0 to 1A steps 0.005A . .
measurement usinga variable

Indicator FaultCurrent30V 0 to 1A steps 0.005A voltage power supply.

Indicator Fault Current35V 0 to 1A steps 0.005A

Ifthe front and rear LED

clusters aredifferent, then the error current threshold should be set to:
Higher LED current + (Lower LED current/ 2)

Ifthe front and rear LED clusters are of the same model, then the error current threshold should be set to:
LED current + (LED current / 2)

Example 1:

The front and rear LED clusters are of different types and have voltage/current relationshipsasshowninthe table below. The
values of Indicator XV Fault Current are calculated using:

Higher LED current + (Lower LED current/2)
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Voltage Front Rear Indicator XV Fault Current
15V 0.065A 0.180A 0.210A
20V 0.045A 0.155A 0.180A
25V 0.040A 0.125A 0.145A
30V 0.030A 0.115A 0.130A
35V 0.035A 0.100A 0.120A
Example 2:

The front and rear LED clusters are of the same types and have voltage/current relationshipsas shown in the table below. The
values of Indicator XV FaultCurrent are calculated using:

Higher LED current + (Lower LED current/2)

Voltage Front Rear Indicator XV Fault Current
15V 0.180A 0.180A 0.270A
20V 0.150A 0.150A 0.225A
25V 0.120A 0.120A 0.180A
30V 0.110A 0.110A 0.165A
35V 0.100A 0.100A 0.150A
NOTE:

Any temperature or production tolerance in the LED cluster current draw must also be taken into account when determining
the fault current thresholds.

15 OEM FACTORY

The parameters withinthe OEM Factory group allow the manufacturer to set a maximum and minimum programming area for a
set of parameters. The set values create the new programmable range for the vehicles parameters which cannotbe adjusted
without the R-net PC Programmer OEM level.

Example: A standard rangefor parameter X is 1% to 100%

The Absolute X parameter is setat 15% min to 75% max
This means that anyone wishingto change parameter X from now on has onlygot anavailablerangeof 15to 75%.
WARNING:

It is the responsibility of the vehicle manufacturer, to ensure that adequate testing of the vehicle is carried out, to ensure
that the values set will maintain vehicle stability and user safety. Curtiss-Wright accepts no liability for losses of any kind
resulting from this parameter being incorrectly programmed.
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CHAPTER 4 — ELPM 90, JSM-LED & SM

1 INTRODUCTION

This section describes the differences between the previous sections if any of the following modules areused. Itis therefore
important that all the previous sections havebeen read and understood.

JSM-LED LED Joystick Module

JSM-LED-L LED Joystick Module with lighting control buttons
EL PM90 EL 90A Power Module

SM Seating Module

NOTE:

The EL PM90 can actually be used with any R-net JSM, including LCD based versions, as well as an Omni or any other Input
Device.

The LED JSMs can actually be used with any R-net PM, ISM or any other Output Device.
The SM can only be used with the EL PM90.

The JSM-Led should not be used for Latched drive operation, there is no facility to fit an E-stop switch to the LED Joystick
Module.
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2 CONTROLS — JSM-LED AND JSM-LED-L

There are common controls between the R-net and R-net LED control systems that operate as previously described in Chapter
1. Where a control has been moved this will be noted, however where a control has changed, a description ofits new

functionalityand usewill begiven.

All information regarding handlingadvice, cleaningrequirements and overall control described in Chapter 1 should be followed.
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2.1 BUTTONS

2.1.1 BATTERY GAUGE

The battery gauge shows you that the wheelchairis switched on. It alsoindicates the operating status of the wheelchair. Details
aregiveninsection 3.

Ifthe battery gauge shows red, yellowand green, the batteries arecharged. (LEDs 1 —10)
If the battery gauge shows justred and yellow, then you should charge the batteries as soonas you can.(LEDs 1 —7)

Ifthe battery gauge shows justred, either steady or flashingslowly, then you should chargethe batteries immediately. (LEDs 1 —
3)

WARNING:

Do not operate the control system if the battery is nearly discharged. Failure to comply with this condition may leave the
user stranded in an unsafe position, such as in the middle of a road. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.

2.1.2 MAXIMUMSPEED / PROFILE INDICATOR

This is a gauge which shows the maximum speed setting for the wheelchair or, if the control system is programmed for drive
profileoperation, the selected drive profile.

This gauge alsoindicates if the speed of the wheelchairis beinglimited or if the control system is locked, refer to section 3.
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2.1.2.1 MAXIMUM SPEED INDICATOR

This is a gauge that shows the maximum speed setting of the wheelchair.There are five speed settings —step 1is the lowest
speed andstep 5 is the highest speed. For details of how to change the maximum speed setting, see sections 2.1.3and 2.1.4.

2.1.2.2 PROFILE INDICATOR

Thisisanindicator thatshows the selected drive profile. There may be up to 5 drive profiles available, this depends on the
programming of the control system. For details of how to select drive profiles, see sections 2.1.3and 2.1.4.

NOTE:

A Control System utilizing an LED JSM should only be programmed with a maximum of 5 Profiles enabled.

2.1.3 SPEED/PROFILE DECREASE BUTTON

This button decreases the maximum speed setting or, if the control system is programmed for drive profile operation, selects a
lower drive profile.

Itis possibleto program the control system so this button has no effect while the wheelchairis beingdriven.

Refer to Chapter 3 - Programming for details.

2.1.4 SPEED/PROFILE INCREASE BUTTON

This button increases the maximum speed setting or, if the control system is programmed for drive profile operation, selects a
higher drive profile.

Itis possibleto program the control system so this button has no effect while the wheelchairis beingdriven.

Refer to Chapter 3 - Programming for details.

2.1.5 MODEBUTTON

The Mode button allows the user to navigatethrough the available operating Modes for the control system. The available
modes aredependent on programmingand the range of auxiliary output devices connected to the control system.

Refer to Chapter 3 - Programming for details.
NOTE:

When in any Mode other than Drive and Seating the Speed and Actuator LEDs are all extinguished.

2.2 ACTUATOR INDICATOR

This LED set displays which Actuator channel is currently being controlled when the Control System is in Actua tor Mode. The
actuators can be programmed to work in multiple ways, refer to Chapter 3 Programmingfor details.

Actuator selection and operationis achieved usingthe Joystick.
Motions to the Left or Right select different actuator channels.

Motions Forward and Backwards move the actuator(s) selected.

124 | R-net Technical Manual | Chapter 4— ELPM 90, JSM-LED & SK77981-14



Curtiss-Wright | PG Drives Technology
_________________________________________________________________________________________________________________________________________________________|

3 CONTROL SYSTEM STATUS INDICATION

The battery gauge and maximum speed /profileindicator show the status of the control system.

A number of supposedly defective control systems returned to us aresubsequently found to operate correctly. This indicates
that many reported faults aredue to wheelchair problems rather than the control system.

3.1 BATTERY GAUGE IS STEADY

This indicates thatall is well.

3.2 BATTERY GAUGE FLASHES SLOWLY

The control system is functioning correctly, but you should chargethe battery as soonas possible.

3.3 BATTERY GAUGE STEPS UP

The wheelchair batteries are being charged. You will notbe ableto drive the wheelchair until the chargeris disconnected and
you have switched the control system off and on again.

3.4 BATTERY GAUGE FLASHES RAPIDLY (EVEN WITH THE JOYSTICK RELEASED)

The control system safety circuits have operated and the control system has been prevented from moving the wheelchair.

This indicates a systemtrip, i.e. the R-net has detected a problem somewhere inthe wheelchair’s electrical system.Please

follow this procedure:
e Switch off the control system.
e Make surethatall connectors on the wheelchair and the control system are mated securely.
e Check the condition of the battery.
e Ifyou can’tfind the problem, try usingthe self-help guide given insection 3.7.

e Switch on the control system againandtry to drive the wheelchair. Ifthe safety circuits operateagain, switch off and

do not try to use the wheelchair.

Contact your serviceagent.

3.5 SPEED INDICATOR RIPPLES OUTWARDS

Inthis instancethe LEDs make a ripple motion starting with the middle LED and then stepping outwards on both sides. The
Control System has detected that a new module has been added and is reconfiguring.

3.6 SPEED INDICATOR LEDS 2 & 4 FLASH

When the control system requires a reboot; for example, after a module re-configuration, the second and
fourth speed indicator LEDs will flash.
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3.7 SELF-HELP GUIDE

Ifa system trip occurs, you can find out what has happened by countingthe number of LEDs on the battery gauge that are
flashing.

Below is a listofself-help actions. Tryto use this listbeforeyou contactyour serviceagent. Go to the number inthe listwhich
matches the number of flashing LEDs and follow the instructions.

Ifthe problem persists after you have made the checks described below contactyour serviceagent.

The battery needs charging or thereis a bad connection to the battery. Check the connections to the
battery. If the connections are good, try charging the battery.

The left hand motor* has a bad connection. Check the connections to the left hand motor.

The left hand motor* has a short circuit toa battery connection. Contact your service agent.

The right hand motor* has a bad connection. Check the connections to the right hand motor.

The right hand motor* has a short circuit to a battery connection. Contact your service agent.

The wheelchair is being prevented from driving by an external signal. The exact cause will depend on
the type of wheelchair you have.

A joystick fault is indicated. Make sure that the joystick is in the center position before switching on the
control system.

A possible control system fault is indicated. Make sure that all connections are secure.

The parking brakes have a bad connection. Check the parking brake and motor connections. Make sure
the control system connections are secure.

An excessive voltage has been applied tothe control system. This is usually caused by a poor battery
connection. Check the battery connections.

A communication fault is indicated. Make sure that the joystick cable is securely connected and not
damaged.
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An Actuator trip is indicated. If more than one actuator is fitted, check which actuator is not working
correctly. Check the actuator wiring.

* |fthe programmable parameter, Motor Swap has been enabled, then left and right hand references inthis tablewill
need transposing.

3.8 SLOW OR SLUGGISH MOVEMENT

Ifthe wheelchair does not travel at full speed or does not respond quickly enough, and the battery conditionis good, check the
maximum speed setting. If adjustingthe speed setting does not remedy the problem then there may be a non-hazardous fault.

Contact your serviceagent.

3.9 MAXIMUM SPEED / PROFILE INDICATOR IS STEADY

The displaywill vary slightly depending on whether the control system is programmed to operate with drive profiles. For more

information on drive profiles, refer to Chapter 3.

3.10.1 SPEED INDICATION

The number of LEDs illuminated shows the maximum speed setting. For example, if the setting is speed level 4, then the four
left hand LEDs will be illuminated.

3.10.2 PROFILE INDICATION

The LED illuminated shows the selected drive profile. For example, ifdrive profile4 is selected, then the fourth LEDs from the

left will be illuminated.

3.11 MAXIMUM SPEED / PROFILE INDICATOR RIPPLES UP AND DOWN

This indicates the control system is locked, refer to Chapter 1 section 5.4 for details of how to unlock the control system.

3.12 MAXIMUM SPEED / PROFILE INDICATOR FLASHES

This indicates thespeed of the wheelchairis beinglimited for safety reasons. The exact reason will depend on the type of
wheelchair, however, the most common causeis that the seatis inthe elevated position.
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4 GETTING READY TO DRIVE

e Operate the On/Off switch. The battery gauge will blink then remain on after a few seconds.
e Check that the maximum speed control is setto a level that suits you.
WARNING:

If you push the joystick before or just after you switch the control system on, the battery gauge will ripple up and down. You
must release and center the joystick to resume normal operation. If you do not release the joystick within five seconds the
wheelchair will not be able to move, even if you release the joystick and push it again. The battery gauge will flash 7 LEDs at
this time. You can reset this condition by switching the control system off and on again. Refer to section 3.

Ifthe battery gauge flashes rapidly, then the R-net has detected a problem somewhere in the wheelchair’s electrical system.
Refer to section 3 for details.

5 MOUNTING AND INSTALLATION

The modules that make up the LED range should be mounted as per the instructions in Chapter 2. Although the overall
dimensions aredifferent, inthe caseof the power module and the joystick module, the mounting hole sizeand positioningis
the same.

Connecting the modules together is possibleusingthe standard R-net Communication Cables, except inthe caseof the Seating
Module that utilizes a specific cablethatis supplied with the module.

NOTE:

The Seating Module is connected to the EL Power Module using the Seating Module Cable, which connects to the Inhibit 2
and Actuator Channel 1 connections on the Power Module.
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6 POWER MODULE & SM WIRING

6.1 GENERAL

Study the data sheets for the EL Power Module and the Seating Module to identify:
e The output current, ratings and restrictions.
e The connector pinassignments.

Recommendations for the cross-sectionalarea, ratings and materials for wiringaregiven inthe tablein Chapter 2. These
depend on the application.Youareresponsiblefor establishingthesuitability of the particular wiringarrangement used on the
wheelchair. Curtiss-Wright can make general recommendations for wiringto R-net control systems, but Curtiss-Wrightaccepts
no responsibility for the wiringarrangement used.

Make surethat the connectors you use are reliableunder all operating conditions and correctly wired with no short circuits. Do

not useunsuitablecomponents - it may resultin poor wheelchair reliability.
WARNING:

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair, for both normal use and stalled conditions. Curtiss-Wright can make general recommendations for wiring for R-
net control systems, but Curtiss-Wright accepts no responsibility for, and accepts no liability for losses of any kind arising
from, the actual wiring arrangement used.

The chair manufacturer is responsible for ensuring that only the mating connectors specified by Curtiss-Wright on the control
systems’ specific data sheet are used to connect to the control system. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

The chair manufacturer is responsible for ensuring that suitable connectors are used and securely mated throughout the
chair wiring system and that the workmanship associated with the wiring system is of a good enough quality. Failure to meet
this condition could result in intermittent operation, sudden stopping or veering, or even create a burn or fire hazard. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

The information pertainingto connectors, crimps and crimp tool partnumbers can be found in Chapter 2.
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6.1.1 POWER MODULE WIRING

The followingdiagramgives details of the LED Power Module connections
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6.1.2 SEATING MODULE WIRING

The following diagramgives details of the Seating Module connections.

6.1.3 CRIMPING

Refer to Chapter 2- Installation.

6.2 WIRE GAUGE AND TYPES

Refer to Chapter 2- Installation.

6.3 BATTERY AND MOTOR CONNECTIONS

Refer to Chapter 2- Installation.

6.4 EL PM TO SEATING MODULE CONNECTIONS

Use only a Curtiss-Wrightsupplied Seating Module Cable to connect between the EL PM and the Seating Module. The 4-way
connector on this cablecarries Actuator and Inhibit2 connections, while the two 2-way connectors on the other end should be
connected to the EL PM’s Actuator and Inhibit2 connections.

NOTE:

If it is required to connect a switch directly to the Inhibit 2 connector on the EL PM, thenthe 2-way connector for Inhibit 2 on
the Seating Module Cable should not be connected.
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6.5 INHIBITCONNECTIONS

As with standard PMs, the EL PM90 contains the Inhibit2 and 3 connections. However, if the EL PM90 is used in conjunction
with a Seating Module, then Inhibit2 can be routed through to that module via the Seating Module Cable.

The Inhibitconnections can be used to limitspeed, inhibitdriveand /or inhibitactuator channels. Refer to Chapter 3 —

Programming for full details.

6.6 ACTUATOR CONNECTIONS

The EL PM90 has one actuator channel, which can be used insingleactuator applications. However, the connection of a Seating
Module consumes this channel, but effectively splits itintoa maximum of 5. All actuator channels havea maximum rating of
12A.

NOTE:
The Seating Module does not support automatic end-stop detection. It is therefore recommended that actuators with series

end-stop switches are used.

7 PROGRAMMING

This section describes the programming functions that areassociated with the Seating Module.

NOTE:
For any of the following programming to be effective, the parameter Seating Module Enabled must be set to Yes.

ACTUATOR AXES EXPLAINED

An actuator axis means a particular function of seat control. An axis mayinvolvejustone actuator motor, for example, a simple
seat lift; or anaxis mayinvolve multiple motors, for example, adjustment of both footrests simultaneously or an anti-shear
reclinesystem. There are5 actuator motor channels onthe SM and a maximum of 12 axes areavailable. Unlike the ISM, the
SM’s 12 axes are pre-defined in terms of which channels aredriven. This is shownin the table below.

Channels | Axis

1 2 3 4 5 6 7 8 9 10 11 12
1 X X X X X
2 X X X
3 X X X X
4 X X
5 X X

For example: when Axis 1is selected, then Channel 1 will be driven; and when Axis 6 is selected, then both Channels 4 and 5 will

be driven.
For anaxis to be availableto the user,it must be enabled. The relevant programmable parameter is Axis Enabled.
The R-net SM can support up to 12 actuator axes with a maximum current of 12A across any combination of actuator channels.

The user display for a particular axisis programmable. The relevant parameter is Axis Display.

|
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7.1 SEATING MODULE ENABLED
This parameter sets whether a Power Module is compatiblewith anISM or with a Seating Module.
The parameter options areYes or No.

If set to Yes, the Power Module will becompatiblewith a Seating Module. This setting should also beused ifitis
intended to use an EL PM90 to drive a singleactuator.

If set to No, the Power Module will be compatiblewith anISM.

SEATING MODULE - GLOBAL

7.2 ACTUATOR MODE ENTRY AXIS - (ACT. ENTRY AXIS)

This sets the actuator axis thatis selected when Seating Mode is entered.

The programmable options arein the form of a drop-down menu, as shown inthe followingdiagram.

Simply select the required axis.|f Lastused is selected, this means the axis thatwas selected on the last occasion Seating Mode
was used will bethe selected axis when Seating Mode is re-entered.

SEATING MODULE - AXES SETUP

7.3 AXIS ENABLED
This parameter sets ifanaxisis availabletoa user.
The parameter options areYes or No.

If set to Yes, the axis is available.

If set to No, the axisis notavailable.

7.4 UP SPEED - (UPSPD)
This sets the speed of the SM channel(s)ina given axis inthe Up direction.
Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward.

Programmablerangeis 25% to 100% in steps of 1%.
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7.5 DOWN SPEED - (DNSPD)
This sets the speed of the SM channel(s)in a given axis inthe Down direction.
Down is defined as pin 1 positivewith respect to pin 2 when the joystickis displacedinreverse.

Programmablerangeis 25% to 100% in steps of 1%.

7.5.1 AXISEND FORCE

This parameter sets the maximum force for a particular actuator Axis. The parameter is programmable between 2-12 in steps of
1. The PG defaultvalueis 12. The value of Endforce roughly equates to Amps.

7.7 ACTUATOR CURRENT LIMIT TIMEOUT

This parameter sets the time after which Endforce will notbe appliedto the actuator.Itis programmable between 0 (OFF) and
5000ms in steps of 10ms.The PG default valueis 0 (OFF).

7.6 AXIS DISPLAY

This parameter sets which Actuator Indicator LED(s) on a JSM-LED areilluminated when a particular axisisselected.

Ifthe Seating Moduleis beingused in conjunction withan LCD based Module, then this parameter will setwhich elements in
the wheelchair symbol on the displayareilluminated.

The programmable options areinthe form of a drop down menu, as shown inthe followingdiagram.

Inthe caseof the JSM-LED, the programmable options relateto the wheelchair symbol as below.

Inthe caseof an LCD based Joystick Module, the programmableoptions relate to the wheelchair symbol as below.
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Example

To configurethe R-net to control actuator motors connected to the left and rightfootrests simultaneously, the previously

described parameters should be set as follows.

Axis 6 Enabled — Yes

Axis 6 Display—4,5 (Left Footrest, Right Footrest)

Inthis instance, selecting Axis 6 on the Joystick Module will illuminate both Footrest LEDs, and movement of the joystick either

forward or backwards will activatethe actuator motors connected to channels 4 and 5.

SEATING MODULE - AXES INHIBITS

7.7 AXIS X —UP ASSIGN (X=1TO 12)

Each actuator axis has a softwareinhibitforits up direction. Up is defined as pin 2 positive with respect to pin1when the
joystickis displaced forward.The inhibitcan beinitiated by any actual hardwareinhibitinthesystem.

The parameter, Assign, links thesoftware inhibitto anactual hardwareinhibit. For example, if Assign:is set to 2, then the axis
canbe inhibited by InhibitInput2.

. ____________________________________________________________________________________________________________________________________________________________________________________|
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The programmable options are Off and 2 to 33.
If set to Off, then the relevant Axis x Up Inhibitcannever be active.

If set to a numeric value, then the relevant Axis x Up Inhibitwill be under the control of the InhibitInputthat
corresponds to that number.

7.8 AXIS X — UP INHIBITIN BANDS (X =1 TO 6)

This sets the condition of the input (assigned to Axis x Up Inhibit) that will resultinaninhibitof the actuator drivein the up
direction. Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward.The inhibitcanbe set to
occurinany combination of bands. See Inhibits Explained in Chapter 3 Programming for more details on bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.

Ifthe parameter is selected, then a drop down menu as bel ow will appear and the bands required to invoke the inhibitshould
be selected. For example, if the inhibitis required for Band 3 only, then that option should be selected, as shown.

When the drop down menu is closed,a 3 will beshown inthe cell.

7.9 AXIS X — DOWN ASSIGN (X=1TO 12)

Each actuator axis has a softwareinhibitfor its down direction. Down is defined as pin 1 positive with respect to pin 2 when the
joystickis displacedinreverse. The inhibitcan beinitiated by anyactual hardwareinhibitin thesystem.

The parameter, Assign, links thesoftware inhibitto anactual hardwareinhibit. For example, if Assign:is set to 2, then the axis
canbe inhibited by InhibitInput2.

The programmable options are Off and 2 to 33.
If set to Off, then the relevant Axis x Down Inhibitcan never be active.
If set to a numeric value, then the relevant Axis x Down Inhibitwill be under the control of the InhibitInputthat

corresponds to that number.

7.10 AXISX —DOWN: INHIBITIN BANDS (X =1TO 6)

This sets the condition of the input (assigned to Axis x Down Inhibit) that will resultinaninhibitofthe actuator drive inthe
down direction. Down is defined as pin 1 positive with respect to pin 2 when the joystickis displaced backwards. The inhibit can
be set to occurinanycombination of bands. See Inhibits Explained in Chapter 3 Programming for more details on bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.

Ifthe parameter is selected, then a drop down menu as below will appear and the bands required to invoke the inhibitshould
be selected. For example, ifthe inhibitis required for Band 3 only, then that option should be selected, as shown.

When the drop down menu is closed, a 3 will beshown inthe cell.
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CHAPTER 5 - ENCODER MODULE

1 INTRODUCTION

The Encoder Module is used on wheelchair with encoders fitted to the motors.

An encoder is a device that monitors the speed and direction of the wheelchair motors. The encoder converts information such
as position and direction of rotation of the motor into a digital signal which can beused by the R-net system to accurately
control the speed and direction of the wheelchair.

NOTE:

The Curtiss-Wright Encoder Module should only be used with 24V Encoders, with a current rating of 75mA per channel.

2 INSTALLATION

The Encoder Module can connect info the R-net serial bus at any convenient point.

Power
Module

<X

Mo
/

Encoder
Module

—— O\ —) Communication Communication
Cable Cable
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3 MOUNTING

3.1 ORIENTATION

The Encoder Module should be mounted sothat water cannot enter and remain inthe connector recesses. The recommended
mounting orientationis such thatthe Moduleis lyingflat. The function of the Encoder Module is not sensitiveto mounting
orientation. The electronics compartment of the controller has anIPX4 dustand water rating.

5.4mm Fixing Hole

; 27mm

74mm

3.2 POSITION

The Encoder Module must be mounted ina position where itis not exposed to levels of water, dust, shockor vibrationabove
those expected on a mobility application. The Encoder Module has been tested inaccordancewith 1IS07176/14 with respect to
these conditions. Contact Curtiss-Wrightifyou need further advice.

3.3 CONNECTIONS

There are two 4-way connectors, one for each encoder. The pin-out for these connectors is as below.

Encoder Module connector kitis D51261 or the parts can be sourced directly from Molex

Housing- 43025-0400
Crimp- 43030-0007
M2 Pin | Function
Supply +24V 1

Encoder Ground | 2

Encoder A 3

Encoder B 4

M1 and M2 pin-outare viewing rear of mating connector.

For Encoder A and Encoder B signal details, refer to the sections Invert M1 and Invert M2.
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4 PROGRAMMING

Within the Encoders branch of the PC Programmer, there arethe following parameters.

=1 6@ Encoders
Encoder Module Fitted Mo
Encoder Emor Speed Limit A0 %
It b1 Mo
Ireert b2 Mo
Encoder Rezolution 32 pprey
Mator A ated Speed 1000 rpr

Additionally, to ensure system safety should an encoder become defective or disconnected, itis also necessarytoset the
standard R-net parameter, Compensation.

Each of the parameters aredescribed below.

4.1 ENCODER MODULE FITTED

This sets whether the Power Module checks for the presence of an Encoder Module, whichinturn checks for correctly
functioningencoders.

The programmable options areYes and No.
If set to Yes and functioningencoders arenot connected, then an error condition will occur.

If set to No and functioning encoder arenot connected, then conventional drive control will occur.

4.2 ENCODER ERROR SPEED LIMIT

This sets the maximum speed of the wheelchair should an encoder error be detected.

The programmable range is 0% to 100% in steps of 1%.

4.3 INVERT M1

This reverses the way the speed and directionsignals areread fromthe encoder fitted to the motor that is connected to the
Power Module’s M1 connector.

The programmable options areYes and No. The table below shows the effect of each option.

Motor Direction Invert M1 Polarity of Encoder B on a rising edge of Encoder A
Forward No Low
Reverse No High
Forward Yes High
Reverse Yes Low
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4.4 INVERT M2

This reverses the way the speed and direction signals areread fromthe encoder fitted to the motor that is connected to the
Power Module’s M1 connector.

The programmable options are Yes and No. The table below shows the effect of each option.

Motor Direction Invert M2 Polarity of Encoder B on a rising edge of Encoder A
Forward No Low
Reverse No High
Forward Yes High
Reverse Yes Low

4.5 ENCODER RESOLUTION

This must be set to the number of pulses per revolution that the encoders output.

The programmable range is 1pprev to 128pprev insteps of 1pprev.

4.6 MOTOR RATED SPEED

This should be set to the motor manufacturer’s stated speed for the motor at 24V. The R-net’s speed control loop will then give
a full forward motor speed as expressed below, assumingthe parameter, Forward Speed, is setto 100% and no speed limits
are active.

Full forward motor speed = (21.6 / 24) x Motor Rated Speed
The programmable range is 150rpm to 9775rpm insteps of 1rpm
NOTE:

If a slower full forward motor speed is required, then the parameter, Forward Speed, should be set accordingly.

4.7 COMPENSATION

Even though this parameter is not used for speed control, to ensure safety, particularlyifanencoder becomes defective or
disconnected, then itis still essential this valueis setcorrectly.

The programmable range is OmOhms to 500mOhms in steps of 5mOhms.

Curtiss-Wrightrecommend this valueis initially setto 70% of the total resistance of the motor’s armature, and all the connector
and cables between the motor and the Power Module motor output. Motor manufacturers should be ableto supply a figure the
motor’s armature resistance,and typical connector and cables may be around 40mOhm.

Example: The motor has a specified armatureresistance of 100mOhms, and cables and connectors between the motor and the
Power Module are estimated to be 40mOhm. This gives a total values of 140mOhm. The value of Compensation should
therefore be set to 70% of 140mOhm = 100mOhm.
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CHAPTER 6 — ADVANCED STABILITY & TILT MODULE

1 INTRODUCTION

The R-net Advanced Stability Module (ASM) uses accelerometer technology to help maintain the turningstability of
wheelchairs, in particular fastfrontwheel drive models. In the event that the wheelchair does approachanunstablesituation
the ASM will control the wheelchair turning speed whilstthe is joystick deflected. Itis recommended that for front wheel drive
chairs bothan ASM is fitted and the Enhanced Front Wheel Drive (eFWD) software algorithmis employed. Contact the Curtiss-
Wrightapplications department for a detailed set up procedure for front wheel drivechairs.Inaddition,the ASM canalso be
used as a TiltModule (TM)

—atypical application beingto measure the angleof reclineof a wheelchair’s adjustableseat.To allowbothan ASM and a TM
to be used on the same wheelchair, there aretwo different partnumbers

D51508.xx = ASM and TM — selected by programming
D51557.xx=TM only

NOTE:
D51508.01 = ASM only

It is not possible for two Modules of the same type to be connected into an R-net system. However, if two tilt related
functions are required, then an ASM (programmed to Tilt) and a TM can be used.

2 INSTALLATION

The ASM can connect into the R-net serial bus atany convenient point.

Joystick Module

Power Module

Advanced Stability
Module

WU

[ O
=
BN B j K
L b Communication Communication
Cable Cable
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2.1 ASM MOUNTING

The R-net ASM must be mounted:

Ina position where impactis unlikely.

On a surfaceeither perpendicular or parallel to the Ground. Note: small forward tiltoffsets (<10°) can be corrected for
usingthe programmable parameters, but transverse offsets cannot be corrected for.

Inone of the eight supported orientations. Refer to see section 3.2.

Firmly to the chassis.

As near to the back of the wheelchair as possibleto providea good signal strength.

At a vertical heightlevel with the center of the drivewheels. To help prevent largetransverseaccelerations when going
over bumpy ground.

N -

o kW

2.2 TM MOUNTING

The R-net TM must be mounted:

1. Ina positionwhereimpactis unlikely.
2. To asurfaceof the item from which the angleis to be measured.
3. Inone of the eight supported orientations. Refer to see section 3.9.

2.2 ORIENTATION

The ASM/TM should be mounted so that water cannotenter and remainin the connector recesses. The recommended
mounting orientationis such thatthe Module is standing uprightwith the connectors pointing down. The function of the
ASM/TM is sensitiveto mounting orientation, therefore once mounted refer to the Programming section of the Chapter. The

module has an IPX4 dust and water rating.
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| ]
/ 5.4mm Fixing Hole
Ny
oy

The ASM/TM must be mounted in a position where itis not exposed to levels of water, dust, shock or vibration abovethose
expected on a mobility application.The ASM/ TM has been tested inaccordancewith1S07176/14 with respect to these

27mm

2.3 POSITION

conditions. ContactCurtiss-Wrightifyou need further advice.

2.4 CONNECTIONS

There are two ReBus connectors withinthe ASM/ TM used for connection to the R-net system.

3 PROGRAMMING

The ASM and TM parameters are held within their own programminggroup and the main Inhibts Group.

Stability/
Advanced Stability Module (ASM)
Global
Function Sets what function the Module will perform
Orientation Sets the expected mounting orientation for the module on the chair
Null Calibration Sets a tilt angle offset to allow for the modules mounting position
Accelerometer
Accelerometer Module Fitted Sets whether the Power Module checks for the presence of an ASM
Accelerometer Error Speed Limit Sets the maximum speed of the wheelchair should an ASM error be detected
Maximum Acceleration Threshold Sets the acceleration above which the forward speed will start to be scaled
Minimum Acceleration Threshold Sets the acceleration at which the scaled forward speed is applied
Minimum Forward Speed Scaler Sets the scaling ratio applied to the forward speed of the wheelchair when the value of Maximum Acceleration Threshold is
reached
Anti-Spin Sets the effectiveness of the ASM in preventing spin-out when there is a loss of traction
TilT
Forward Tilt Input Sets if the Forward Tilt Input is interrogated
TiIT Module
Orientation Sets the expected mounting orientation for the module on the chair
Forward Tilt Input Sets if the Forward Tilt Input is interrogated
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Sets whether Inhibit 8 input is interrogated constantly or just at entry into Drive Mode

Sets whether Inhibit 9 input is interrogated constantly or just at entry into Drive Mode

Sets the threshold between Band 0 and Band 1 for Inhibit Input 8 or 9
Sets the threshold between Band 1 and Band 2 for Inhibit Input 8 or 9
Sets the threshold between Band 2 and Band 3 for Inhibit Input 8 or 9

Sets a debounce time for the inhibit input.

STABILITY - ADVANCED STABILITY MODULE — GLOBAL

3.1 FUNCTION

This parameter sets the function of the ASM.

The programmable options are Accelerometer, Tiltand Both.

If set to Accelerometer the ASM will operateas a drive stability module.

If set to Tilt, the ASM will operate as a tiltmodule.

If set to Both, the ASM will operateas both a drivestabilityanda tilt module.

3.2 ORIENTATION

Orientation sets the expected mounting of the ASM with respect to the forward driving direction of the wheelchair.There are

eight programmable options. If this parameter is not programmed to the correct setting an orientation error will bereported.

3.3 NULL CALIBRATION

The ASM canbe programmed to remove a small forward/reversetilt offset when the module is mounted on a surfacewhichis

not perpendicular or parallel to the ground (in the forward-reverse plane). The offset can be read inthe ASM status window of

the PC programmer. A minus readinginthe status window can be offset by entering the opposite valuefor his parameter. E.g.
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the status window reads -5°, then null offset should be programmed to a value of 5°. The parameter can be programmed
between -10°to +10° and should be factory set by the OEM as part the chair design. Itis not possibletoremove a transversetilt
offset.

STABILITY - ADVANCED STABILITY MODULE — ACCELEROMETER

3.4 ACCELEROMETER MODULE FITTED

This sets whether the Power Module checks for the presence of an ASM.
The programmable options areYes and No.

If set to Yes and the ASM is not connected, then the wheelchair forward speed will belimited to the valueset by
Accelerometer Error Speed Limit.

If set to No andthe ASM is not fitted then no speed limitwill be present.

3.5 ACCELEROMETER ERROR SPEED LIMIT

This sets the maximum speed of the wheelchair should an ASM error be detected.

The programmable rangeis 0%to 100% in steps of 1%.

3.6 MAXIMUM ACCELERATION THRESHOLD, MINIMUM ACCELERATION THRESHOLD, FORWARD
SPIN SCALAR

The effect of parameters Maximum Acceleration Threshold, Minimum Acceleration Threshold and Minimum Forward Speed
Scaleris bestshown inthe diagrambelow.

These three parameters set a relationship between the acceleration of the wheelchairand it’s permitted forward speed in order
to maintain stability. Note, inthe diagram, the y-axis is scaled forward speed.

Minimum Acceleration Threshold:
Sets the acceleration abovewhich the forward speed will startto be scaled (reduced).
This parameter is programmable between 0.0m/s2and 10m/s2insteps of 0.1m/s2.
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Maximum Acceleration Threshold:
Sets the accelerationatwhichthe scaled forwardspeedis applied.
This parameter is programmable between 1.0 m/s2and 10 m/s? insteps of 0.1 m/s2.
Minimum Forward Speed Scaler:

Sets the scalingratioapplied to the forward speed of the wheelchair when the value of Maximum Acceleration Thresholdis
reached.

This parameter is programmablebetween 0% and 100%.

3.7 ANTI-SPIN

Anti-Spin sets the effectiveness of the ASM in preventing spin-outwhen there is aloss oftraction. The higher the value of Anti-
Spin, the more effect the ASM is in preventing the wheelchair spinningout.

Ifthe valueis settoo highthen normal turning may be affected. l.e. the wheelchair may decelerate rapidly duringa turn.

This parameter is programmable between 0 and 100% where 0 disables thefunction.

STABILITY - ADVANCED STABILITY MODULE = TILT

3.8 FORWARD TILT INPUT

The R-net ASM measures the real angle of tiltusingthe forward TiltInput. This information is transferred onto the R-net bus as
standardinhibitmessages, which can be interpreted by other modules to effect seat movement inhibits or drivespeed limits.

The programmable options are None, Inhibit8 and Inhibit9.
If set to none, the Forward TiltInputisignored.

Ifset to Inhibit8 or 9 the Forward TiltInputis used as the input for the programmed inhibit. Refer to ASM/TM Inhibits
Explained at the end of this section for more information

STABILITY - TILT MODULE

3.9 ORIENTATION

Orientation sets the expected mounting of the TM with respect to the forward driving direction of the wheelchair. There are8
programmableoptions. If this parameter is not programmed to the correct setting an orientation error will bereported.
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3.10 FORWARDTILT INPUT

The R-net TM measures the real angleof tiltusingthe forward TiltInput. This information is transferred onto the R-net bus as
standardinhibitmessages, which can be interpreted by other modules to effect seat movement inhibits or drivespeed limits.

The programmable options are None, Inhibit8 and Inhibit9.
If set to none, the Forward TiltInputisignored.

Ifset to Inhibit8 or 9 the Forward TiltInputis used as the input for the programmed i nhibit. Refer to ASM/TM Inhibits
Explained at the end of this section for more information.

INHIBITS — GLOBAL

13.1 DISABLE INHIBIT 8 IN DRIVE
This sets whether Inhibit8inputisinterrogated justat entry into Drive Mode or constantly during Drive Mode.
The programmable options areYes and No.

If set to Yes, the input will only beinterrogated atentry into Drive Mode. An example of when this function may be
useful isifatilt-sensoris used thatcould be inadvertently operated when drivingover rough terrain. By employing this
function, aninhibitwillonly beappliedif Drive Mode is entered with the seatina genuinely tilted position.

If set to No, the input will beinterrogated constantly during Drive Mode, i.e. normal inhibitoperation.

13.2 DISABLE INHIBIT9 IN DRIVE

This sets whether the Inhibit9inputisinterrogated justat entry into Drive Mode or constantly during Drive Mode.

The programmable options areYes and No.
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If set to Yes, the input will only beinterrogated atentry into Drive Mode. An example of when this function may be
useful isifatilt-sensoris used thatcould be inadvertently operated when drivingover rough terrain. By employing this
function, aninhibitwillonly beappliedif Drive Mode is entered with the seatina genuinely tilted position.

If set to No, the input will beinterrogated constantly during Drive Mode, i.e. normal inhibitoperation.

INHIBITS - INPUT ASM/TILT

3.11 LOWER LEVEL THRESHOLD

This sets the level of the threshold between Band 0 and Band 1 for Inhibit8 or 9 Input. See ASM/TM Inhibits Explained for more
details oninhibits and Bands.

The programmable rangeis -90 degrees to +90 degrees insteps of 1 degree.

3.12 MIDDLE LEVEL THRESHOLD

This sets the level of the threshold between Band 1 and band 2 for Inhibit8 or 9 Input. See ASM/TM Inhibits Explained for more
details oninhibits and bands.

The programmable rangeis -90 degrees to +90 degrees insteps of 1 degree.

3.13 UPPER LEVEL THRESHOLD

This sets the level of the threshold between Band 2 and band 3 for Inhibit8 or 9 Input. See ASM/TM Inhibits Explained for more
details oninhibits and bands.

The programmable rangeis -90 degrees to +90 degrees insteps of 1 degree.

3.14 DEBOUNCE TIME

This sets a debounce time for the Inhibitinput. Debounce is the amount of time the input must be stable before a new
conditionis registered. This is particularly useful if mercury switches are being employed and eliminates the effect of

“splashing” across the contacts.

The programmable range is OmSto 400mS in steps of 50mS.

ASM/TM INHIBITS EXPLAINED

The ASM and TM have programmable software inhibits, Inhibit8 and 9. Each of these inputs can recognize four different input
conditions (or states). This means that four different events can originatefrom a singleinput. See the followingTiltInhibit
Example.

The state of an Inhibitinputis defined as measurement of angleset by the Forward TiltInput.

Dependent on the state of an input,itisinone of four bands. The size of these bands is programmablevia the parameters
Lower Level Threshold, Middle Level Threshold and Upper Level Threshold.These are shown inthe following diagram.

Each of the Threshold Level parameters can be set between -90 degrees to +90 degrees insteps of 1 degree.

After the inputbands have been defined, then each inputcan be linked to a speed limitor full driveinhibitvia the parameters:
Assign, Speed LimitinBand 0, Speed LimitinBand 1, Speed LimitinBand2 and Speed LimitinBand 3.
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Assign, Speed LimitinBands 0, 1, 2 and 3 as Operation.

Each inputcanalso be linked to an actuator function via the parameters: Assign, Channel x Up: Inhibitin Bands and Channel x
Down: Inhibitin Bands.

TILT EXAMPLE

Application: A wheelchairis fitted with a recliningseat. Itis required to offer a programmableangle of reclineto suitdifferent
users.A TM is fitted to the recline mechanism and the forward tiltinput has been assigned to Inhibit8 used by the TM.

In this example the TM is programmed to Orientation 8 and the Recline motor has been connected to Actuator Channel 1.

The Inhibitinput must be assigned to a specific software Inhi bit. As this is an Actuator Inhibit, the parameters Actuator Inhibits
Channel 1 - Up: Assign & Down: Assign should be used.

The inputs are therefore assigned to Actuator Inhibits Channel 1 as follows:
Down: Assign - Input 8
As these inputs areconnected to the TM the threshold levels must be set in the parameter Inputs — ASM/TM.

The Inhibit8 thresholds aresetin degrees as follows

This gives a band arrangement as follows
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By programming the Actuator Channel 1 Down Inhibit parameters as below, itis possibleto program the maximum angle of
travel of the recline mechanismvia Inhibit8.

D Down: Assign 8
D Down: Inhibit in Bands [ 3

This programming means that the Down movement will beinhibited when the Inhibit8 inputisinBand 3, i.e. the reclineangle
is greater than 78°.

=@ AL
D Assign 2
[7] speed Limitin Band 0 100 %
[] speed Limit in Band 1 50%
[ speed Limt in Band 2 5%
[7] Speed Limitin Band 3 0%

The inhibit8 messages can be used by other modules to evoke drivespeed limits. Inthis casea full drivelock out when tilted

greater than 78°in band 3, a reduced speed inbands 2 and 1 when the seatis tilted between 77°and 20° and no speed
restrictionin band O when the angleis less than 19°.
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CHAPTER 7 — GYRO MODULE

1 INTRODUCTION

The Gyro Module works by combininginputdemand from a joystick or switch control with gyroscopicinformationaboutthe
directionthat the wheelchairis tracking. When the system detects that the wheelchairis deviating from the intended course of
directionitautomatically corrects the path of travel.

WARNING:

The Gyro cannot be used on moving vehicles, such as buses or trains. For this reason, there should always be at least one
drive profile that does not have the Gyro control enabled so that the chair is always safe and stable to drive without Gyro.
Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

2 INSTALLATION

The Gyro Module can connect into the R-net serial bus atany convenient point.

2.1 GYRO MODULE MOUNTING

For best performance the Gyro Module should be mounted accordingto the followingguidelines.
1. The Gyro Module must be mounted ina position onthe chassis whereimpactis unlikely.

2. The Gyro Module must be mounted on a surface either perpendicular or parallel to the ground. In one of the 4
supported orientations (see programming - Orientation).

3. The Gyro Module must be bolted firmly to the chassis with the spigotlocatedina matchinghole.
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2.2 POSITION

The Gyro Module must be mounted ina position where it is not exposed to levels of water, dust, shock or vibration abovethose
expected on a mobility application. The Gyro Module has been tested inaccordancewith 1S07176/14 with respect to these
conditions. Contact Curtiss-Wrightif you need further advice.

2.23 ORIENTATION

The Gyro Module should be mounted so that water cannotenter and remainin the connector recesses. The recommended
mounting orientationis such thatthe Module is standinguprightwith the connectors pointingdown. The function of the Gyro
Module is sensitiveto mounting orientation, therefore once mounted refer to the Programming section of this Chapter. The
module has an IPX4 dust and water rating.

2.4 CONNECTIONS

There is one ReBus connector withinthe Gyro Module used for connection to the R-net system.

3 PROGRAMMING

The Gyro module gives the most comfortable results on a wheelchair that has already been set up to provide optimal
performance and steering stability without Gyro control. The parameters that most affect general drive control are;

Motor Compensation
Maximum and Minimum Speed
Acceleration

Deceleration

Front Wheel DriveType

Front Wheel Drive (%)

See the programmingchapter on how to set these parameters.

The inclusion of a closed loop gyro control system cansignificantly increasethe steering responsiveness of the wheelchair.
Therefore, itis usually necessaryto use lower Turn Acceleration and Turn Deceleration rates.

Further parameters that can help to keep the chairstraighton Front Wheel Drive chairs are:
*FWD Acceleration Limit

*Advanced Electronic Stability

*AES Rate
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*Not normally required with a Gyro Module installation and should be disabled during Gyro Module set up

See the programmingchapter for details onthese parameters.

3.01 PARAMETER LIST

The Gyro Module parameters are held within their own programming group.

Gyro Module Fitted Sets whether the Gyro algorithms are active in the Power Module and enables checking for a Gyro signal
Orientation Sets the expected mounting orientation for the module on the chair

Gyro Error Speed Limit Sets the maximum speed of the wheelchair should a Gyro error be detected

Angular Speed Scalar Calibrates the Gyro to a particular wheelchair configuration

Proportional gain Sets the rate at which the Gyro will respond to fast changes in wheelchair direction

Integral Gain Influences the straight tracking of a wheelchair to provide directional stability

Dynamic Gain Sets whether the system uses 2 or all 4 Gain parameters to affect drive stability

Low Speed Proportional Gain Sets the rate at which the Gyro will respond to fast changes in wheelchair direction at low speed

Low Speed Integral Gain Influences the straight tracking of a wheelchair to provide directional stability at low speed

Gyro Profile Select Sets the drive profiles in which closed loop Gyro control is active

3.1 GYRO MODULE FITTED
This parameter sets sets whether the Gyro algorithms areactiveinthe Power Module and enables checkingfor a Gyr Signal.
The programmable options areYes and No.

If set to Yes and the Gyro Module is notconnected, then the wheelchair forward speed will belimited to the valueset
by Gyro Error Speed Limit.

If set to No andthe Gyro Module is not fitted then no speed limitwill be present

3.2 ORIENTATION

Orientation sets the expected mounting of the Gyro Module viewed from above the wheelchair. There are 4 programmable
options.

153 | R-net Technical Manual | Chapter 7— GYRO Module SK77981-14



Curtiss-Wright | PG Drives Technology
_________________________________________________________________________________________________________________________________________________________|

3.3 GYRO ERROR SPEED LIMIT

This parameter sets the maximum speed of the wheelchair should a Gyro error be detected. The programmablerangeis 0% to
100% in steps of 1%.

3.4 ANGULAR SPEED SCALAR

This calibrates the Gyro Module to a particular wheelchair configuration. This mustbe set up before any other Gyro Module
parameters areadjusted.

The programmable rangeis 5-250.

3.5 PROPORTIONAL GAIN

This parameter affects the rate at which the gyro will respond to fastchanges in wheelchair direction to provide stability. If the
proportional gainistolow the steering responsewill be unresponsiveand difficultto control.Ifthe proportional gainis too
high, steering control may be too aggressiveandintroducesteering overshoot.

The programmable rangeis 0to 255 where 0 is a very slowresponseand 250is a very fastresponse.

3.6 INTEGRAL GAIN

This parameter processes gyro information over a longer period of time and this valueinfluences the straighttrackingofa
wheelchair to provide directional stability. The higher the valuethe stiffer the control, ifthe valueis to high it will introduce
steering overshoot and canintroduceoscillation into the control loop.

The programmable rangeis 0to 255 where 0 is a very slowresponserate and 255 is a very fastresponse rate.

3.7 DYNAMIC GAIN

This parameter sets whether the system uses the parameters Proportional Gainand Integral Gainsolely or a combination of
Proportional Gain, Integral Gain, Low Speed Proportional Gainand Low Speed Integral Gainto control the wheelchairs drive
stability. Ifthis is setto No the Proportional Gainand Integral Gainareactiveacross theentire speed range.

If set to Yes, Low Speed Proportional Gainand Low Speed Integral Gainareactive justafter entering drive. In this caseall four
Gain parameters areto achievethe best possibledrivestability throughoutthe entire speed range.

3.8 LOW SPEED PROPORTIONAL GAIN

This parameter affects the rate at which the gyro will respond to fastchanges in wheelchair direction when being driven atlow
speed.

The programmable rangeis 0 to 255 where 0 is a very slowresponserate and 255is a very fastresponse rate.

3.9 LOW SPEED INTEGRAL GAIN

This parameter processes gyro information over a longer period of time and this valueinfluences the straighttrackingofa
wheelchair being driven at low speed. The programmablerangeis 0to 255 where 0 is a very slowresponse rate and 255is a
very fast responserate.

Example:
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It may be useful to use the low speed gains ifa satisfactory drivefeel cannot be achieved usingthe proportional andintegral
gains. For example if the wheelchairis overly responsiveto joystick movements atlow speeds or loses straightline performa nce
at high speeds.

CAUTION:

The gain settings are subjective and will be influenced by the application in which the gyro system is used. For example, high
gains will give faster steering corrections and good straight line tracking. Lower gains give a slower and smoother response
and a more comfortable drive feel while still providing complete stability control to the wheelchair. However, straight line
tracking may not be so good due to a slower gyro control response.

3.10 GYRO PROFILE SELECT

This sets whether gyro control is enabled within each of the Profiles.
The programmable options areYes and No.

If set to Yes, then gyro control is enabled within that Profile.

If set to No, then gyro control is not enabled within that Profile.
CAUTION:

At least one Profile should be set to No, in order to allow the wheelchair to be used in a moving environments such as trains,
busses or ships.

5 SET-UP OF THE GYRO MODULE

The set-up should be carried outby personnel with experience inthe driveset-up of wheelchairs. With many of the parameters,
the chosen valuewill depend on preference for the drive feel. itis recommended that an Emergency Stop button be fitted to
the system and that drive testing commences at slowspeeds.

CAUTION:

A standalone Gyro set up procedure for gyro set up is available from Curtiss-Wright applications department on request.

Name Range Default Value
Gyro Module Fitted Yes/No Yes

Gyro Error Speed Limit 0% to 100% 50%
Proportional Gain 0 - 255 70

Integral Gain 0-255 60

Dynamic Gains Yes/No No

Low Speed Proportional Gain 0-255 70

Low Speed Integral Gain 0-255 60

Gyro ProfileSelect Yes/No Yes
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1. Set Gyro Module Fitted to No.

2. Select the correct Orientation number.

3. Set the Turn Speed relatively fast(e.g. 30-50 %).

4. Set the Forward and Reverse speeds to 5% max, 1% min.

5. Attach the wheelchairto a PC programmer via the R-net dongle.

6. Runthe R-net Programmer applicationandviewthe Angular Speed Scalar reference inthe Gyro Status window.
Gyro Status qx

Communications Ok

Turn Speed 02%s

Angular Speed Scalar Reference 0 °/s

Sitinthe wheelchairand apply full turn demand for at least5s,then remove the demand to stop the turn.

CAUTION:

During this process traction must be maintained otherwise an erroneous value for the Angular Speed Scalar Reference value

will be obtained. Either reduce the turn speed if necessary or carry out the test on a suitable non slip surface.

7.

8.
9.

10.

11.

12.

13.

14.

5.1

Record the Angular Speed Scalar Reference valuefrom the Gyro Status window.

Repeat steps 6 and 7 above for the oppositeturn direction,and average the 2 results.

Program the Angular Speed Scalar parameter with the calculated result.

Now the Gyro Module Fitted option may be set to Yes and the Proportional and Integral gains can be programmed.
Tune the Proportional and Integral Gains as required.

Enable the dynamic gains and tune (optional)

Select an appropriate Gyro Error Speed Limit value.

Select a non gyro drive profileusingthe Gyro Profile Select parameter.

VERIFICATION OF SET-UP

Once the Gyro Module has been set-up as described above, itis important to thoroughly test the settings in different

environments to ensure optimum gyro performance.

a. Testdrivingoverlooseor slipperysurfaces toensuredirectionis maintained.
b. Test drivingonuneven pavements.

c. Test drivingwith one drivewheel on and one off of a grass surface.

d. Test drivingbypushingthe wheelchairsideways, chair should maintain course.

e. Testdrivingacrosspavements with drop curbs chair should maintain course
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CHAPTER 8 — ISM-8

1 INTRODUCTION

The R-net Intelligent Seating Module-8 (ISM-8) is an actuator module that offers advancements over the existing R-net ISM. The
ISM-8 allows simultaneous channel operation with independent direction control.

2 INSTALLATION

An ISM-8 can be fitted at any point within a R-net Control System. See followingdiagram.

CAUTION:

It is possible to set up a Control System so that it is unsuitable for some users or even some vehicles. For all of the above
reasons it is important that you contact Curtiss-Wright if you have the slightest doubts or if you need any advice on
programming.

WARNING:

Programming and diagnostics should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-
Wright electronic Control Systems. Incorrect programming could result in an unsafe setup of a vehicle for a user. Curtiss-
Wright accept no liability for any losses of any kind if the programming of the Control System is altered from the factory-
preset values.
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3 MOUNTING

3.1 ORIENTATION

The function of the ISM-8 is not sensitive to mounting orientation; however, it should be mounted insuch a way that water
cannot enter and remain inthe connector recesses. It is recommended that the unitis not mounted with the connectors
uppermost. The ISM-8 has an IPX4 moisture resistancerating.

3.2 POSITION

The ISM-8 must be mounted ina position where itis not exposed to conditions of water or dust above thos e specifiedin
ISO7176/9.The LM is designed to withstand levels of shock and vibration experienced when mounted to the chassisofa
wheelchair. Direct impacts onto the unitshould be avoided.
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4 CONNECTIONS

4.1 R-NET REBUS
WARNING:

The Bus connections can only be used to connect the ISM-8 to an R-net Control System using Curtiss-Wright supplied R-net
Communication Cables. Curtiss-Wright accept no liability for any losses of any kind if an incorrect cable is used.

4.2 INHIBITS

The ISM-8 contains Inhibit 18 to 33 connections. These connections can be used to limitspeed, inhibitdriveand /orinhibit
actuator channels. Refer to Section 5 — Programming for full details.

Signals to the Inhibitconnector can be passive,i.e. A resistor varyingfrom0Q to 10kQ, or active, i.e. a voltage source varying
from OV to 3.3V.

159 | R-net Technical Manual | Chapter 8 — ISM-8 SK77981-14



Curtiss-Wright | PG Drives Technology

The Inhibitconnections areaccommodated in 8 4-way connectors with each connector also containing 5Vand OV supply
connections for activesensors. The maximum current output the ISM-8 cansupply fromits voltage sourceis 300mA, spreadin
any combination across the 8 pins.

4.3 ACTUATORS

Each actuator channel is rated at 15A maximum, althoughonly 12Ais available when the channel is programmed to 100%
speed. Ifcurrents of greater than 12A arerequired, the programmed speeds for that channel must be reduced. The level of
reduction is dependent upon the electrical characteristics of the actuator motor, so an empirical process to establish thelevel
of the reduction is required.

Ifthe wheelchairis fitted with solid mechanical end-stops atthe end of the actuator travel, itis not necessaryto fitlimit
switches as the ISM-8 can detect when the actuator motor has stopped and will cut off the power to it.

5 PROGRAMMING

5.1 PARAMETERS

The ISM-8 parameters are held within the programming groups of Seating and Inhibits. Within thetwo groups there are
individual branches called ISM-8/CxSM which hold all of the relevant parameters.

Seating/
Global
Actuator End Stop Bleep  Sets whether a bleep occurs when an actuator channel is automatically end-stopped

Actuator Mode Entry Axis Sets the default axis when Seating Mode is entered

Axes Setup
Axis Channels Sets which actuator motor channels on the ISM will operate for a particular axis
Axis Display Sets the user display for a particular axis

Invert Channel Direction
Channels
Acceleration
Deceleration
Up Speed
Down Speed
Up Current Limit
Down Current Limit
Endstop Autodetect
Actuator Endstop Timeout
Inputs
Inputs - ISM-8
Lower Level Threshold
Middle Level Threshold
Upper Level Threshold
Debounce Time
Inhibit Type
Actuator Inhibits Channel X’
Up: Assign
Up: Inhibit in Bands
Up: Alarm
Up: Inhibit Active in Axis

Down: Assign

Inverts the direction of a Channel within an Axis

Sets the acceleration for each actuator channel

Sets the deceleration for each actuator channel

Sets the speed in the up direction for each actuator channel

Sets the speed in the down direction for each actuator channel

Sets the maximum current output in the up direction for each actuator channel
Sets the maximum current output in the down direction for each actuator channel
Sets if the automatic endstop function for a particular actuator channel operates

Sets the period of time before the drive is cut at an endstop position

Sets the threshold between Band 0 and Band 1 for a particular Inhibit Input on the ISM
Sets the threshold between Band 1 and Band 2 for a particular Inhibit Input on the ISM
Sets the threshold between Band 2 and Band 3 for a particular Inhibit Input on the ISM
Sets a debounce time for the inhibit input

Sets the Inhibit input to accept asignal from either an active or passive sensor.

Links the software inhibits to an actual hardware inhibit

Sets the condition of the input that will result in an inhibit of an actuator channel in the up direction
Sets whether an audible alarm will sound when an actuator channel is inhibited in the up direction
Sets the Axes in which the Inhibit is active

Links the software inhibits to an actual hardware inhibit
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Down: Inhibit in Bands Sets the condition of the input that will result in an inhibit of an actuator channel in the down direction
Down: Alarm Sets whether an audible alarm will sound when an actuator channel is inhibited in the down direction
Down: Inhibit Active in Axis Sets the Axes in which the Inhibit is active

5.2 SEATING

ISM-8 —STANDARD - GLOBAL

ACTUATOR AXES EXPLAINED

An actuator axis means a particular function of seatcontrol. An axis mayinvolvejustone actuator motor, for example, asimple
seat lift; or anaxis mayinvolve multiple motors, for example, adjustment of both footrests simultaneously or an anti -shear
reclinesystem. There are 8 actuator motor channels onthe ISM-8 and an axis can combineany number of these channels.

The default ISM-8 application can supportup to 12 actuator axes. Each is programmableto define which actuator motors move
andalsohow the user displayappears. Therelevant parameters are Axis Channels and Axis Display.

5.2.1 ACTUATOREND STOP BLEEP
This allows theuse of an Audiblebleep to tell you when the Actuator is stalled atits end stop.

This parameter can be set to On or Off.

5.2.2 ACTUATOR MODE ENTRY AXIS
This sets the actuator axis thatis selected when Seating Mode is entered.

The programmable options arein the form of a drop-down menu, as shown inthe followingdiagram.

Simply select the required axis.|f Lastused is selected, this means the axis thatwas selected on the lastoccasion Seating Mode
was used will bethe selected axis when Seating Mode is re-entered.
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ISM-8 — AXIS SETUP

5.2.3 AXIS CHANNELS, AXIS DISPLAY, INVERT AXIS DIRECTION AND AXIS NAME

These parameters set:

Which actuator motor channels onthe ISM-8 will operate for a particular axis.

The user display for a particular axis.

Whether a channel directionis inverted for a particularaxis.

Sets the text to be displayed on the LCD when the associated Actuator Axis is selected.

These options are inthe form of a dialogue box, as shown in the following examplediagram.

Inthis example, Axis 6is the Axis thatis beingset-up. With the programming as shown: Channels 2, 3,4 and 5 will operatein
this Axis;the direction of Channel 2 is inverted, i.e. when the joystickis deflected forwards, the channel outputs will havepin2
negative with respect to pin 1; and the Joystick Module will highlight thoseareas coloredinred.

NOTE:

The outline of the whole wheelchair symbol is always present on the user display, but with the elements highlighted as
defined in red. However, if the arrow symbols are not defined in red, they will not appear on the display.

When the dialogueboxis closed, the programming is expressed as follows:

_____________________________________________________________________________________________________________________________________________________________|
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B0 1SM-8/CxsM
E'@ Standard
& Global
EQ@ Pxes Setup
D Fods Channels [
D Pz Display n 1 [12345] [13456] [ 51 [ 41 [12345]
D Invert Channel Direction | [ ] [ 1 [ 1 [ 1 [ 1 [ 1

5.2.4 AXIS NAME
This parameter sets what text will bedisplayed onthe LCD when the associated Actuator Axis is selected.

This is onlyapplicableon Color Joystick Modules and the Omni.

ISM-8 -CHANNELS

5.2.4 ACCELERATION

This sets the accelerationratefor a particular ISM-8 channel.
Programmablerangeis 1to 100insteps of 1.
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur.

5.2.5 DECELERATION

This sets the deceleration rate for a particular ISM-8 channel.
Programmablerangeis 1to 100insteps of 1.
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur.

5.2.6 UP SPEED
This sets the speed of a particular ISM-8 channel in the Up direction.
Up is defined as pin 2 positivewith respect to pin 1 when the joystickis displaced forward and Invert Axis Directionis not set.

Programmablerangeis 25% to 100% in steps of 1%.
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5.2.7 DOWN SPEED

This sets the speed of a particular ISM-8 channel inthe Down direction.

Down is defined as pin 1 positivewith respect to pin 2 when the joystickis displacedinreverseand Invert Axis Directionis not
set.

Programmablerangeis 25% to 100% in steps of 1%.

5.2.8 UP CURRENTLIMIT

This sets the maximum current output for a particular ISM-8 channel inthe Up direction.
Up is defined as pin 2 positivewith respect to pin 1 when the joystickis displaced forward and Invert Axis Di rectionis not set.

The maximum current the ISM-8 candeliver is 15A. However, this canonlybe achieved ifthe channel’s Up Speed is less than
100%. At a setting of 100% speed, the maximum currentis 12A. The actual speed setting thatis required is dependent on the
electrical characteristics of the actuator motor being driven. Therefore, if currents of greater than 12A are required, the s peed
settings should be gradually reduced until reliableactuator movement is attained.

Programmablerangeis 0.5Ato 15Ainsteps of 0.1A.

This parameter can be important ifautomatic endstop detection is employed. Automatic endstoppingrelies on the actuator
mechanismbeing held againsta firmmechanical stop atthe end of travel. However, some mechanisms may distortover time
due to the high endstop force. This force can be effectively reduced by reducingthe value of this parameter.

NOTE:

The value must not be set so low that it cannot move the maximum rated load for the actuator mechanism, or does not
account for wear and increased friction in the mechanism.

5.2.9 DOWN CURRENT LIMIT

This sets the maximum current output for a particular ISM-8 channel inthe Down direction.

Down is defined as pin 1 positivewith respect to pin 2 when the joystickis displaced inreverseand Invert Axis Directionis not
set.

The maximum current the ISM-8 candeliver is 15A. However, this canonlybe achieved ifthe channel’s Down Speed is less than
100%. At a setting of 100% speed, the maximum currentis 12A. The actual speed setting thatis requiredis dependent on the
electrical characteristics of the actuator motor being driven. Therefore, if currents of greater than 12A are required, the s peed
settings should be gradually reduced until reliableactuator movement is attained.

Programmablerangeis 0.5Ato 15Ainsteps of 0.1A.

This parameter can be important ifautomatic endstop detection is employed. Automatic endstoppingrelies on the actuator
mechanismbeing held againsta firmmechanical stop atthe end of travel. However, some mechanisms may distortover time
due to the high endstop force. This force can be effectively reduced by reducingthe value of this parameter.

NOTE:

The value must not be set so low that it cannot move the maximum rated load for the actuator mechanism, or does not
account for wear and increased friction in the mechanism.
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5.2.10 ENDSTOP AUTODETECT

This enables or disables theautomatic endstop function for a particular actuator channel. Automatic endstop detection is a
technique that uses actuator motor current to detect ifan endstop has been reached. Upon detection, driveto the actuator
motor is automatically cut. This technique removes the need for micro-switches atend limits.

The programmable options areYes and No.
NOTE:

Automatic endstop can only be used with actuator Acceleration and Deceleration values of 100%. Automatic endstop may
not work well if the actuator takes a very low current.

5.2.11 ACTUATOR ENDSTOP TIMEOUT

This sets the amount of time the actuator motor current has to be above the endstop detection level (or actuator current limitif
Endstop Autodetect is set to No) before the driveis cut. Itis actually veryrareto have to adjustthis parameter, butitcan be
useful to prevent nuisancestopping,i.e. falsedetections of endstop.

The programmable range is 0 millisecondsto 500 milliseconds in steps of 10 milliseconds.

5.2.12 COMPLEX SEATING MODULE-CUSTOM

This is the branch designated for customer specific programming parameters. This branch will be used where the ISM-8 has
been customized by a wheelchair OEM to offer specific functionality thatis different to whatis delivered as standard by PG.
These parameters will need to be defined in conjunction with Curtiss-Wright.

5.3 INHIBITS

INHIBITS EXPLAINED

The ISM-8 as 16 InhibitInputs, these are number 18-33. For connection details of these inputs, pleaserefer to the Section 4 -
Connections.

Each of these inputs can recognize four different input conditions (or states). This means that four different events can originate
from a singleinput. The input can either be a resistive (passive) or a voltage source (active).

Ifthe Inhibit Type parameter is set to Passive, then the associatedinhibitinputwill bescaled toananaloguerange of 0-100
where 0 represents 00hm to Gnd and 100 represents 10KOhms to Gnd.

Ifthe Inhibit Type parameter is set to Active, then the associated inhibitinputwill bescaled toananaloguerange of 0-100
where 0 represents 0OV at the inputand 100 represents 3.3V at the input.

See the following Speed Inhibitand Actuator Inhibit Examples assumea resistiveinput.
The state of an Inhibitinputis defined as a percentage andis set by the resistance connected to the input.
Ifthe inputis connected directlyto OV, then itis considered to be at 0%.

Ifthe inputis connected to OV via a 10KOhms resistor or greater, then itis considered to be at 100%.
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Each of the 99 steps between corresponds to 1000hm. As an example, ifthe inputis connected to OV via a 4.7KOhm resistor,
then the inputis considered to be at 47%.

Dependent on the state of an input,itisinone of four bands.The size of these bands is programmablevia the parameters
Lower Level Threshold, MiddleLevel Threshold and Upper Level Threshold.These are shown in the following diagram.

Each of the Threshold Level parameters can be set between 0% and 100% in steps of 1%.

After the inputbands have been defined, then each inputcan be linked to a speed limitor full driveinhibitvia the parameters:
Assign, Speed LimitinBand 0, Speed LimitinBand 1, Speed LimitinBand 2 and Speed LimitinBand 3.

Assign, Speed LimitinBands 0, 1, 2 and 3 as Operation.

210KOhm to 0V = 100%
T
“wmmmmmanmmn Upper Threshold Level
|

Middle Threshold Level

Lower Threshold Level

oV =0%

Each inputcanalso be linked to an actuator function via the parameters: Assign, Channel x Up: Inhibitin Bands and Channel x
Down: Inhibitin Bands.

SPEED INHIBIT EXAMPLE

Application: A wheelchair with an elevating seat, whereby, when the seatis lowered, full speed drive is permitted. Then as the
seatraises, 3 switches are operated, thereby changingthe resistanceconnected to the inputand giving,say, 50% speed limit to
25% speed limitto full driveinhibit.

In this example the Inhibitis connected to Inhibit 18 inputthat is sited on the ISM-8.

A circuitsuch as follows isused.

Inhibit +ve
SW. 3
2K2 SW. 2
2K2 SW. 1

Inhibit -ve

The Inhibitinput must be assigned to a specific softwareInhibit. As this is a speed inhibit, the parameter Drive Inhibi ts Assign
should be used. Inhibit 18 inputis therefore assigned to DriveInhibitA.

When the seatis inthe fully lowered position, all switches areclosed and the electrical resistanceis a short-circuitor 0 Ohms.
As the seat raises, SW1 opens giving 2.2KOhms, then SW2 opens giving4.4KOhms and at full height SW3 opens givinga
complete open-circuit
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Programming would be as follows:

Inputs ISM-8 - Threshold Levels:

Upper Level Threshold 54%
MiddleLevel Threshold 34%
Lower Level Threshold 12%

This gives a band arrangement as follows.

e e — 04%
34%
12%

As good practice, the threshold limits have been chosen so the actual resistancevalues thattrigger a change are inthe
approximate center of the bands, thereby eliminatingthe risk of a system erroneously switchi ng between bands.

The 4 Speed Limits for Drive Inhibit A would need to be set as below:

InhibitA:
Speed LimitinBand O 100% Speed LimitinBand 1 50%
Speed LimitinBand 2 25% Speed LimitinBand 3 0%

Actuator Inhibit Examples

Application 1: A wheelchairis fitted with a reclining backrestthathas endstop switches connected to the R-net’s Inhibitinputs
20 and 21 on the ISM-8. In this example the switches are installed to be normally closed and the Backresthas been
programmed to useActuator Channel 2.

A circuitsuch as follows isused.

ISM-8
e Input 20

e Input 21

SW 1 ssz

The Inhibitinput must be assigned to a specific software Inhibit. As this is an Actuator Inhibit, the parameters Actuator In hibits
Channel X - Up: Assign & Down: Assign should be used.

The inputs are therefore assigned to Actuator Inhibits Channel 2 as follows:

Up: Assign - Input 20
Down: Assign - Input 21

As these inputs areconnected to the ISM-8 the Threshold levels must be setinthe parameter Inputs - ISM-8.
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100%

50%

Upper Threshold Level
Middle Threshold Level
Lower Threshold Level

0%

When Actuator Inhibits Channel 2 is programmed in the following way the inhibitwill effectively stop the backrestactuator
being moved inthe Up direction when Switch 1 is open andinthe Down direction when Switch 2 is open.

Up: Assign 20 Down: Assign21
InhibitinBand0 no InhibitinBand0 no
InhibitinBand1 no InhibitinBand1 no
InhibitinBand2 no InhibitinBand2 no
Inhibitin Band 3 yes Inhibitin Band 3 yes

Application 2: A wheelchairis fitted with a reclining seat. Itis required to offer a programmable angle of reclineto suitdifferent
users. A potentiometer of maximum value 10KOhm is fitted to the recline mechanismandis connected to the R-net’s Inhibit20
input sited on the ISM-8. In this example the Backresthas been programmed to use Actuator Channel 3.

The Inhibitinput must be assigned to a specific software Inhibit. As this is an Actuator Inhibit, the parameters Actuator Inhibits
Channel 3 - Up: Assign & Down: Assign should be used.

The inputs are therefore assigned to Actuator Inhibits Channel 3 as follows:

Up: Assign - Input 20
Down: Assign - Input 20

As these inputs areconnected to the ISM-8 the Threshold levels must be setinthe parameter Inputs - ISM-8.

210KOhm to 0V = 100%
T
“wmmmnmn Upper Threshold Level
|

Middle Threshold Level

Lower Threshold Level
oV =0%
By programming the Actuator Channel 3 Up Inhibitand Actuator Channel 3 Down Inhibit parameters as below, itis possibleto
program the maximum angle of travel of the recline mechanismvia the Inhibit 20.

Actuator Channel 3

Up: Assign 20 Down: Assign 20
InhibitinBand 0 yes InhibitinBand0 no
InhibitinBand1 no InhibitinBand1 no
InhibitinBand2 no InhibitinBand2 no
InhibitinBand3 no InhibitinBand 3 yes
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This programming means that the Up movement will beinhibited when the Inhibit20inputisinBandO0, i.e. one end of recline
travel, and that the Down movement will be inhibited when the Inhibit4 inputisinBand3, i.e.the other end of the recline
travel. Referring the Band diagramabove, itcan be seen that by programming ISM-8 Upper Level Threshold and ISM-8 Lower
Level Threshold, then the actual angular range of the recline mechanismis adjusted.

ISM-8 —INPUTS

5.3.1 LOWERLEVELTHRESHOLD

This sets the level of the threshold between Band 0 and Band 1 for a particular InhibitInputonthe ISM-8. See Inhibits Explained
for more details on ISM-8 inhibits and bands.

The programmable range is 0%to 100% in steps of 1%.

5.3.2 MIDDLE LEVELTHRESHOLD

This sets the level of the threshold between Band 1 and band 2 for a particular InhibitInputon the ISM-8. See Inhibits Explained
for more details on ISM-8 inhibits and bands.

The programmable rangeis 0%to 100% in steps of 1%.

5.3.3 UPPERLEVELTHRESHOLD

This sets the level of the threshold between Band 2 and band 3 for a particular InhibitInputon the ISM-8. See Inhibits Explained
for more details on ISM-8 inhibits and bands.

The programmable rangeis 0%to 100% in steps of 1%.

5.3.4 DEBOUNCETIME

This sets a debounce time for the Inhibitinput. Debounce is the amount of time the input must be stable before a new
conditionis registered. This is particularly useful if mercury switches are being employed and eliminates the effect of
“splashing” across thecontacts.

The programmable range is Oms to 4000ms in steps of 50ms.

5.3.5 INHIBITTYPE

The ISM-8 has 16 inhibitinputs assigned number 18 to 33. Each Inhibitinputcan be set to accept a signal fromeither an active
or passivesensor.

If set to Active, then a voltage signal intherange 0-3.3V will be expected, where 0V equates to 0% and 3.3V equates to 100%.

If set to Passivethen a 10kOhm variableresistor will be expected, where 00hm equates to 0% and 10kOhm equates to 100%.
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ISM-8 —ACTUATOR INHIBITS - CHANNEL ‘X’ (X=1TO 8)

5.3.6  CHANNELX —-UP: ASSIGN

The R-net ISM-8 has 3 separatesoftware inhibits for the up direction of each of its output channels,1to 8. Up is defined as pin
2 positivewith respect to pin 1 when the joystickis displaced forward and Invert Channel Directionis notset. These inhibits are
referred to as A, Band C; and each canbeinitiated by anyactual hardwareinputinthe system. This functionality means tha t
any actuator channel direction can be inhibited from 3 individual sources.

The parameter, Assign, links thesoftware inhibits toanactual hardwareinhibit. For example, if Assign: A is set to 18, then the
operation of Channel x Up Inhibitwill be controlled via InhibitInput 18, which areon the ISM-8.

The programmable options are Off 2, 3 and 18 to 33.
If set to Off, then the relevant Channel x Up Inhibitcan never be active.

If set to a numeric value, then the relevant Channel x Up Inhibitwill be under the control of the InhibitInputthat
corresponds to that number. Inhibit Inputs 2 and 3 are on the Power Module and Inhibits 18 to 33 will be on the ISM-8.

5.3.7 CHANNELX—-UP:INHIBITIN BANDS

This sets the condition of the input (assigned to Channel x Up Inhibit) thatwill resultinaninhibitofthe actuator drive inthe up
direction. Up is defined as pin 2 positive with respect to pin 1 when the joystickis displaced forward and Invert Channel
Directionis not set. The inhibitcan be set to occurinanycombination of bands. See Inhibits Explained for more details on
Bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.

Ifthe parameter is selected, then a drop down menu as below will appear and the bands required to invoke the inhibit should
be selected. For example, ifthe inhibitis required for Band 3 only, then that option should be selected, as shown.

When the drop down menu is closed, itwould appear as below.
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5.3.8 CHANNELX —-UP: ALARM

This sets whether an audiblealarmwill sound when a channel’s up directionininhibited. Up is defined as pin 2 positivewith
respect to pin 1 when the joystickis displaced forward and Invert Channel Directionis not set.

The programmable options are On and Off.
Ifset to On, then analarmwill sound whileaninhibitis present.

If set to Off, then no alarmwill sound.

5.3.9 CHANNELX—-UP:INHIBIT ACTIVE IN AXIS

The ISM-8 has three separate software Inhibits for each direction of each of its output Channels, 1 to 8. These inhibits are
referred to as A, Band C; and each canbe initiated by anyactual hardwareinputinthe system. This functionality means tha t
anyactuator Channel direction can be inhibited from three individual sources.

Channel X, Up: InhibitActivein Axis sets whether the software Inhibitis activeina particular Axis.
Ifall twelve Axes areselected the software Inhibitwill beactiveinall available Axes.

If Up: Inhibit:Inhibit Activein Axis is programmed to a subsetof Axes 1-12, the software Inhibitwillonly beactivein
the selected Axes.

Inthe example below, Channel 1 Up directionis inhibited (using softwareInhibitA) when Inhibit18 inputisinBand 3. However,
this Inhibitfunctionis onlyrequiredin Axes 1and 2, so Channel 1 Up: InhibitActive in Axis (A) is setto 1,2.

@ Actuator Inhibits 1SM-B/CxSM

[ Channel 1 E :
[] Up: Assign 18 Off Off
D Up: Inhibit in Bands [ 3] [1] [1
[ up: Mam Off Off Off
D Up: Inhibit Active in fds 12 1 [123456789101112] 1234567891011 12)

5.3.10 CHANNELX —DOWN: ASSIGN

The R-net ISM-8 has 3 separatesoftware inhibits for the up direction of each of its output channels, 1to 8. Up is defined as pin
2 positivewith respect to pin 1 when the joystickis displaced forward and Invert Channel Directionis notset. These inhibits are
referred to as A, Band C; and each canbeinitiated by anyactual hardwareinputinthe system. This functionality means that
any actuator channel direction can be inhibited from 3 individual sources.

171 | R-net Technical Manual | Chapter 8 — ISM-8 SK77981-14



Curtiss-Wright | PG Drives Technology

The parameter, Assign, links thesoftware inhibits toanactual hardwareinhibit. For example, if Assign: A is set to 18, then the
operation of Channel x Up Inhibitwill becontrolled via Inhibit Input 18, which is located on the ISM-8.

The programmable options are Off 2, 3 and 18 to 33.
If set to Off, then the relevant Channel x Up Inhibitcan never be active.

If set to a numericvalue, then the relevant Channel x Up Inhibitwill be under the control of the InhibitInputthat
corresponds to that number. InhibitInputs 2 and 3 are on the Power Module and Inhibits 18 to 33 are on the ISM-8.

5.3.11 CHANNELX —DOWN: INHIBITIN BANDS

This sets the condition of the input (assigned to Channel x Down Inhibit) thatwill resultinaninhibitofthe actuator driveinthe
down direction.Down is defined as pin 1 positivewith respect to pin 2 when the joystickis displacedinreverseand Invert

Channel Directionis not set. The inhibitcanbesetto occurinany combination of bands. Inhibits Explained for more details on
bands.

The programmable options areBand 0, Band 1, Band 2 and Band 3.

Ifthe parameter is selected, then a drop down menu as below will appear and the bands required to invoke the inhibitshould
be selected. For example, ifthe inhibitis required for Band 3 only, then that option shoul d be selected, as shown.

When the drop down menu is closed, itwould appear as follows.

5.3.12 CHANNELX -DOWN: ALARM

This sets whether an audiblealarmwill sound when a channel’s down directionininhibited. Down is defined as pin 1 positive
with respect to pin 2 when the joystickis displacedinreverseand Invert Channel Directionis notset.

The programmable options are On and Off.
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Ifset to On, then analarmwill sound whileaninhibitis present.

If set to Off, then no alarmwill sound.

5.3.13 CHANNELX —DOWN?: INHIBIT ACTIVE IN AXIS

The ISM-8 has three separatesoftware Inhibits for each direction of each of its output Channels, 1 to 8. These inhibits are
referred to as A, Band C; and each canbe initiated by anyactual hardwareinputinthe system. This functionality means tha t
any actuator Channel direction can be inhibited from three individual sources.

Channel X, Down: InhibitActivein Axis sets whether the software Inhibitis activeina particularAxis.
Ifall twelve Axes areselected the software Inhibitwill beactivein all available Axes.

If Down: Inhibit: InhibitActivein Axis is programmed to a subset of Axes 1-12, the software Inhibitwill only beactive
inthe selected Axes.

Inthe example below, Channel 1 Down directionis inhibited (usingsoftwarelnhibitA) when Inhibit18 inputisinBand 3.
However, this Inhibitfunctionis onlyrequiredin Axes 1 and 2, so Channel 1 Up: InhibitActivein Axis (A) is setto 1,2.

EI&B Channel 2 C
D Up: Assign Off Off Off
-] Up: Inhibit in Bands [1 [ 1 [1
-] Up: Alam Off Off Off
D Up: Inhibit Active in Axis 12345678910 1112] 12345678910 M112) [123456785101113]
] Down: Assign 19 Off Off
-] Down: Inhibit in Bands [ 3] [1 [1]
-] Down: Alam Off Off Off
D Down: Inhibit Active in fuds [34 1 (12345678510 1112) [123456785101113)
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CHAPTER 9 — LIGHTING MODULE (LM)

1 INTRODUCTION

The R-net Lighting Module (LM) provides control of lights, turn indicators and hazard lamps.

2 INSTALLATION

An LM can be fitted at any pointwithin the R-net Control System. See following diagramfor a typical example.

CAUTION:

It is possible to set up a Control System so that it is unsuitable for some users or even some vehicles. For all of the above
reasons it is important that you contact Curtiss-Wright if you have the slightest doubts or if you need any advice on
programming.

WARNING:

Programming and diagnostics should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-
Wright electronic Control Systems. Incorrect programming could result in an unsafe setup of a vehicle for a user. Curtiss-
Wright accept no liability for any losses of any kind if the programming of the Control System is altered from the factory-
preset values.
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3 MOUNTING

3.1 GENERAL

The LM should be secured using four M5 screws with a maximum penetration of 7mm. Be careful not to over tighten the
screws.

3.1 ORIENTATION

The function of the LM is not sensitiveto mounting orientation; however, it should be mounted insucha way that water cannot
enter and remaininthe connector recesses. |t is recommended that the unitis notmounted with the connectors uppermost.
The LM has anIPX4 moisture resistancerating.

3.2 POSITION

The LM must be mounted ina position where itis not exposed to conditions of water or dust above thos e specifiedin
ISO7176/9.The LM is designed to withstand levels of shock and vibration experienced when mounted to the chassisofa
wheelchair. Direct impacts onto the unitshould be avoided.
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4 CONNECTIONS

Use only CW D51643 lighting module connector kit.

R-NET REBUS

WARNING:
The Bus connections can only be used to connect the LM to an R-net Control System using Curtiss-Wright supplied R-net
Communication Cables. Curtiss-Wright accept no liability for any losses of any kind if an incorrect cable is used.

5.0 PROGRAMMING

POWER MANAGEMENT EXPLAINED

Because the module will be used in conjunction with other R-net system modules such as the ISM-8 or CxSM itis required to
ensure that a total maximum R-net bus currentis never exceeded. Itis necessarytoannounce the current consumption of the
lighting functions on the R-net bus. This is done by setting the Lights Power and Indicator Power parameters (see below).

5.1 LAMP VOLTAGE

This sets the operating voltage for the wheelchair’s lighting system.

The programmable options are 12V and 24V. The wheelchair’s lightandindicatorsshould befitted with lamps of the
correspondingvalue.

If set to 12V, then the lights and indicatorswill remain a constantbrightness, whilstthe battery voltage is abovethis level.
If set to 24V, then the brightness of the lamps andindicators will vary with fluctuations in the battery voltage.

NOTE:
TUV Germany requires the 12V constant brightness condition.
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5.2 LIGHT POWER

This should be programmed to match the total power of all the bulbs inthe lighting circuits.

The programmable rangeis 1Wto 42Win steps of 1W.

5.3 INDICATOR POWER

This should be programmed to match halfthe total power of all bulbsinthe turn-indicatorscircuits. Note: the valueshould
correspond to halfbecause the turn indicatorsalwaysflash ata duty cycle of 50%

The programmable rangesis 1W to 42W in steps of 1W.

5.4 INDICATOR FAULT POWER

This sets the power threshold for singleindicator bulb failure detection.
NOTE:

TUV Germany requires that 2 x 21W lamps per side are used for the turn indicators.

With Indicator Fault Detection set to Yes, If the total power drawn from the indicator outputis less than the value programmed,
the indicator shall beconsidered to be faulty. The parameter Indicator Fault Power is programmable from 0.5W to 50W in steps
of 0.25W. For example, if 2x 21W bulbs are fitted to each channel itis recommended to set this power threshold at

approximately 30W.
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CHAPTER 10 — DIAGNOSTICS

1 INTRODUCTION

The primary objective of this chapter is to assistservicepersonnel infindingthelikely area of a detected trip withinthe whole
wheelchair electrical system. Itis importantto realizethat even though the control systemis signallinga trip,itmay not be the
control system itselfthat is defective. This is becausethe control systemis ableto detect problems in other electrical
components (motors, batteries, solenoid brakes, etc.) or, more importantly, the wiring to them. When a control system has
detected atrip,a system tripis indicated.

This chapter covers the diagnostic process when working with an LCD based JSM or a DTT. Ifjusta JSM-LED is beingused, refer
to section Control System Status Indicationin Chapter 4.

WARNING:

Diagnostics should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. An incorrect or badly effected repair could result in an unsafe set-up of a wheelchair. Curtiss-Wright accepts
no liability for losses of any kind arising from an incorrect or badly effected repair.

1.1 DIAGNOSTIC PROCEDURE
To diagnosea trip pleasefollowthis procedure:
e Read and note the Trip Text displayed, the Identified Module and the Trip Code. Refer to section 2.
e Switch off the control system.
e Make surethatall connectors onthe listed Module and the wheelchairaremated securely.
e Check the condition of the battery.
e Findthe definition of the Trip Text, and take the required action. Refer to section 3.

e Switch on the control system again andtry to drive the wheelchair. If the safety circuits operateagain, switch off and
do not try to use the wheelchair.

e Contactyour serviceagent.

2 DIAGNOSTIC SCREENS

2.1 CURRENT DIAGNOSTIC SCREEN

When the control system safety circuits have operated and the control system has been prevented from moving the wheelchair
adiagnostics screen will bedisplayed.

This indicates a systemtrip, i.e. the R-net has detected a problem somewhere inthe wheelchair’s electrical system.

Ifthe errorisinanon-activemodule, for example inthe ISM but with a Drive Mode selected, then drivewill still be possible,
however, the diagnostic screen will appear intermittently.
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2.1.1 IDENTIFIED MODULE

This identifies which module of the control system has registered the problem, such:
PM Power Module
ISM Joystick Module

ISM Intelligent Seating/lighting Module

2.1.2 TRIP TEXT

The Trip Text gives a brief description of the trip type.

2.1.3 TRIP CODE

The 4 digitcode displayed gives the exact trip that has been recorded.

2.1.4 EXAMPLE

The example screen shown insection 2.1 shows the followinginformation

Identified Module Power Module
Trip Text Low Battery
Trip Code 2C00

This means the battery needs chargingor there is a bad connection to the battery.

e Check the connections to the battery. If the connections aregood, try chargingthe battery.

2.2 SYSTEM LOG SCREEN

All trips arestored inthe system log, whether they have been resolved or arestill active. The system log stores the Trip Text and
the number of occurrences. The trips arestored in their respective Modules within the system. The system log can be accessed
using OBP, a Diagnostic Test Tool or the R-net PC Programmer.

Entering the System Log using OBP.
e Select System from the menu.
o Select Diagnostics from the menu.

e Thisdisplaysthe Diagnostic screen that shows the connected modules and the version history. See diagram
below.
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2.3

il Diagnostics §

JSM 1.9

PM 1.9

ISM 1.9

CONNECTIONS

If a Module has had no trips then the message No Entries will be displayed, otherwise something similarto the
following screen will be displayed.

r

PM 1.9

M1 Brake Error
System Error

The R-net has various connectionsthatarereferred to by the diagnostic text. These connections can be on the Power Modules
(PM + ELPM), Joystick Modules(JSM + JSM LED) and the Seating Modules(LM, SM +ISM). The following diagramshows the

connections on these Modules.
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WARNING:

The R-net has 5 Inhibit connections within these 3 Modules, but programming allows for multiple inhibit connections to be

added in further Curtiss-Wright and 3rd party Modules. For details of these inhibit connections refer to the Wheelchair
Manufacturers documentation.
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3 DIAGNOSTIC TEXT DEFINITIONS

Once a trip text and module have been established use the following definitions to ascertain thepossiblecauseand required

correctiveprocedure.

Trip Text

Referral Point

Center Joystick
Joystick Error

Low Battery

High Battery

M1 Brake Error
M2 Brake Error
M1 Motor Error
M2 Motor Error
InhibitActive
Jstick Cal Error
Brake Lamp Short
Left Lamp Short
Right Lamp Short
L Ind Lamp Short
R Ind Lamp Short
L Ind Lamp Failed
R Ind Lamp Failed
Over-current
Overtemp. (Acts)
Overtemp. (Lamps)
DIME Error
Memory Error

PM Memory Error
Bad Cable

Bad Settings
Module Error
System Error

SID Detached
Switch Detached
Gone to Sleep
Charging

M1 Sensor Error
M2 Sensor Error
EM disconnected
JS Static Timeout
Orientation Error
ASM Disconnected
Gyro Disconnected
Gyro Prf Active
Switch Short

Refer to section 3.1
Refer to section 3.1
Refer to section 3.2
Refer to section 3.3
Refer to section 3.4
Refer to section 3.4
Refer to section 3.5
Refer to section 3.5
Refer to section 3.6
Refer to section 3.7
Refer to section 3.8
Refer to section 3.9
Refer to section 3.9
Refer to section 3.10
Refer to section 3.10
Refer to section 3.11
Refer to section 3.11
Refer to section 3.12
Refer to section3.13
Refer to section 3.14
Refer to section3.15
Refer to section3.16
Refer to section3.17
Refer to section 3.18
Refer to section 3.19
Refer to section 3.20
Refer to section 3.21
Refer to section 3.22
Refer to section 3.23
Refer to section 3.24
Refer to section 3.25
Refer to section 3.26
Refer to section 3.26
Refer to section 3.26
Refer to section3.27
Refer to section 3.28
Refer to section 3.29
Refer to section 3.30
Refer to section3.31
Refer to section 3.33
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3.1 CENTER JOYSTICK

The most common causeof this tripis ifthe joystickis deflected away from center before and duringthe time the control
systemis switched on. The joystick displaced screen will bedisplayed for 5 seconds, if the joystickis notreleased within that
time then atrip is registered.

e Ensurethatthe joystickis centered and power-up the control system.
Ifthe tripis still presentthen the joystick or Joystick Module may be defective.
CAUTION:

Depending on the Wheelchair Manufacturer’s service agreement, the joystick may be replaced as a separate part. Otherwise
refer to section 5.

3.2 LOW BATTERY

This occurs when the control system detects that the battery voltage has fallen below 16V.
e Check the condition of the batteries and the connections to the control system.

Ifthe tripis still presentafter the batteries and connections have been checked, then the Power Module may be defective.
Refer to section 5.

3.3 HIGH BATTERY VOLTAGE

This occurs when the control system detects that the battery voltage has risen above 35V. The most common reasons for this
are overcharging of the battery or bad connections between the control system and the batteries.

e Check the condition of the batteries and the connections to the control system.

Ifthe tripis still presentafter the batteries and connections have been checked, then the Power Module may be defective.
Refer to Section 5.

3.4 BRAKE ERROR

This occurs when the control system detects a problem inthe solenoid brakes or the connections to them.

1505- M1 Brake Error - Refer to section 2.3 for connection details
1506- M2 Brake Error - Refer to section 2.3 for connection details

e Check the solenoid brakes, cables and connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the Power Module may be defective. Refer to Section 5.

3.5 MOTOR ERROR

This occurs when the control system detects that a motor has become disconnected.

3B00 - M1 Motor Error - Refer to section 2.3 for connection details
3C00- M2 Motor Error - Refer to section 2.3 for connection details

e Check the motors, cables and connections to the control system.
Ifthe tripis still presentafter the above checks have been made, then the Power Module may be defective. Refer to Section 6.
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3.6 INHIBIT ACTIVE
This occurs when any of the Inhibitinputs areactiveandina latched state.

The actual inhibitthatis activeis indicated by the last2 digits inthe Trip Code. The code is in Hex.

1E01 - For Inhibit1l - Off-Board Charger is connected. Refer to section 2.3 for connection details.
1E20 - For Inhibit2 - Refer to section 2.3 for connection details
1E21 - For Inhibit3 - Refer to section 2.3 for connection details
1E22 - For Inhibit4 - Refer to section 2.3 for connection details
1E23 - For Inhibit5 - Refer to section 2.3 for connection details

e Cyclethe power. This will drop out of Latched Mode that might clear the trip.
e Check all wiringand switches connected to the indicated Inhibits.

Ifthe tripis still presentafter the above checks have been made, then the PM or ISM may be defective. Refer to Section 5.

3.7 JOYSTICK CALIBRATION ERROR
This occurs when the Joystick Calibration process has notbeen successful.
e Enter OBP and attempt calibration.

Ifthe tripis still presentafter the above has been attempted, then the Joystick Module may be defective. Refer to Section 5.

3.8 BRAKE LAMP SHORT

This occurs when the control system detects a shortinthe Brake Lamp Circuit. Refer to section 2.3 for connection details.
e Check the brakelamps, cables and connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the ISM may be defective. Refer to Section 5.

3.9 LAMP SHORT

This occurs when the control system detects a shortin either of the Lamp Circuits. Refer to section 2.3 for connection details.

7205- Left Lamp Short
7209- Right Lamp Short

e Check the lamps, cables and connections to the control system.

If the trip is still present after the above checks have been made, then the ISM may be defective. Refer to Section 5.

3.10 INDICATOR LAMP SHORT
This occurs when the control system detects a shortin either of the Indicator Circuits. Refer to section 2.3 for connection details

7206- Left Indicator Short
720A- RightIndicator Short

e Check the indicators,cablesand connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the ISM may be defective. Refer to Section 5.
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3.11 INDICATOR LAMP FAILED

This occurs when the control system detects a failurein either of the Indicator Circuits. This is mostlikely to be anindicator bulb
failure.Refer to section 2.3 for connection details

7207 - Left Indicator Failed
7208- RightIndicator Failed

e Check the indicator bulbs, cables and connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the ISM may be defective. Refer to Section 5.

3.12 OVER-CURRENT

This occurs when the control system detects an excessiveamount of currentinan Actuator Channel.
This may be due to a faulty endstop switch, actuator motor, cables or connections.

e Check the movement of the actuatoris not obstructed.

e Check the endstop switches (if fitted) areterminating the power to the actuator motor.

Ifthe tripis still presentafter the above checks have been made, then the SM or ISM may be defective. Refer to Section 5.

3.13 OVERTEMP (ACTS)

This occurs when the control system detects that the SM or ISM's actuator circuitry has become too hot. The control system will
cease drive to the actuator mofor in question.

e Allowthe SM or ISM to cool.
o Ifthe SMor ISMis frequently overheating check the condition of the actuator motors and the connections to them.

e Ifthe trip persists contactyour serviceagent.

3.14 OVERTEMP (LAMPS)

This occurs when the control system detects that the ISM’s lighting circuitry has becometoo hot. The control system will cease
supplyingcurrentto the lamp in question.

e Allowthe ISMto cool.
e Ifthe ISMis frequently overheating check the condition of all the connected bulbs and lamps.

e |Ifthe trip persists contactyourserviceagent.

3.15 DIME ERROR
This occurs when the control system detects anidentification conflict between two modules inthe system.
Ifa new module has been introduced:

e Disconnectthe new module and cyclethe power.

e Ifno tripis present connect the new module to the system and cyclethe power.

e Ifthe tripreappears then the new module must be the cause of the problem.
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Ifthere have been no additions:

e Disconnectone module at atime and cyclethe power.

Ifthe tripis still presentafter the above checks have been made, contactyour serviceagent.

3.16 MEMORY ERROR

This is a non-specific memory error that could be caused by any of the modules within the system.
e Checkall cables and connections.
e Cyclethe power.
Ifthe tripis still presentand the system contains 3rd Party Modules:
e Disconnectall the non-Curtiss-Wright modules and cyclethe power.
Ifthis has cleared the trip:
e Connect each 3rd Party Moduleinturn, cyclingthe power each time.

e Ifthe tripreappears after one of the power cycles then the lastmodule to have been added to the system must be
defective.

Ifthe tripis still presentafter the above checks have been made, then the PM may be defective. Refer to Section 5.

3.17 PM MEMORY ERROR

This is a specific Power Module based trip.
e Checkall cables and connections.
e Usingthe R-net PC Programmer, re-program the control system.

This should be done with either the most current specific programfilefor the wheelchair or the manufacturer’s original

programming file.
WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright control
systems. Incorrect programming could resultin an unsafe set-up of a wheelchair for a user. Curtiss-Wright accepts no
responsibility for losses of any kind if the programming of the control system is altered from the factory pre-set values.

Ifthe tripis still presentafter the above checks have been made, then the PM may be defective. Refer to Section 5.

3.18 BAD CABLE

This occurs when the control system detects a faultinthe wiringinthe communication cables between any of the modules.
e Check all cables and connections for continuity.
e Ifthere isanyvisibledamageto cables, replaceand cycle power.
e Disconnectone cablefrom the system at a time cyclingthe power after each disconnection.

Ifthe tripis still presentafter the above checks have been made, then the PM may be defective. Refer to Section 5.
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3.19 BAD SETTINGS

This occurs when the control system detects incorrectorinvalid programsettings.

e Check all parameter settings and re-program the control system usingthe R-net PC Programmer.

e Make a note of the current parameter settings and then reset the control system to default settings.

e Re-program the required settings insmall groups, cyclingthe power after each group to see if the trip occurs.
Ifthe tripis still presentafter the above checks have been made, then the PM may be defective. Refer to Section 5.
WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright control
systems. Incorrect programming could result in an unsafe set-up of a wheelchair for a user. Curtiss-Wright accepts no
responsibility for losses of any kind if the programming of the control system is altered from the factory pre-set values.

3.20 MODULE ERROR

This occurs when the control system detects a trip within a specific module. The module will beidentified on the diagnostics
screen as describedinsection 2.

e Check all cables and connections.
e Cyclethe power.

Ifthe tripis still presentafter the above checks have been made, then the module identified may be defective. Refer to Section
5.

3.21 SYSTEM ERROR

This occurs when the system detects a trip that cannotbe attributed to a specific module.
e Check all cables and connections.
e Cyclethe power.
Ifthe tripis still presentand the system contains 3rd Party Modules:
e Disconnectall the none-Curtiss-Wright modules and cyclethe power.
If this has cleared the trip:
e Connect each 3rd Party Moduleinturn, cyclingthe power each time.

e |fthe tripreappears after one of the power cycles then the lastmodule to have been added to the system must be
defective.

Ifthe tripis still presentafter the above checks have been made, then the Curtiss-Wright control system may be defective.
Refer to Section 5.
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3.22 SID DISCONNECTED

The Omni has detected that the Specialty Input Device (SID) has become disconnected.
e Check all cables and connectors between the Omni and the SID.
Ifthe error persists:

e Check that the setting of the parameter, 9-Way Detect, is appropriatefor the SID thatis being used. For example, if the
SID has no detect-link, then this parameter should be set to Off.

Ifthe tripis still presentafter the above checks have been made, then the Input Device may be defective. Contact yourservice

agent.

3.23 SWITCH DETACHED

This occurs when the CJSM2 or Omni has detected that either of the External Switch Jack Sockets has become disconnected.
The actual Switch that has become disconnected is indicated by the Trip Code. The code is in Hex.

1E07 - External Profile/Mode Switch jack socket
1E08 - External On/Off Switch jack socket.

e Check the operation of the switch and all cables and connectors between the CISM2 and the switch.

Ifthe tripis still presentafter the above checks have been made, then the switch or the CJSM2 may be defective. Refer to
Section 5.

WARNING:

Because adisconnected User Switch means there is no emergency stop function, Curtiss-Wright recommend that Switch
Detect for this option is always set to On. Curtiss-Wright will accept no liability for any losses resulting from any other setting
of this parameter.

3.24 GONE TO SLEEP

This occurs when the control system has been left inactivefor a time greater than the parameter Sleep Ti mer.

An entry is made inthe system logeach time this occurs.

3.25 CHARGING

This occurs when the control system detects that a charger is connected to either Inhibit1 or Inhibit3.Refer to section 2.3 for
connection details

The Battery chargingscreen will be displayed during charger connection.
An entry is made inthe system logeach time this occurs.
Ifan On-Board Charger is used:
e Disconnectthe charger from the AC supply.
If an Off-Board Charger is used:
e Disconnectthe charger from the Wheelchair.

Ifthe tripis still presentafter the charger has been disconnected then the Joystick Module may be defective. Refer to Section 5.
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3.26 ENCODER ERROR

This occurs when the control system detects an error with the Encoder Module or the Encoder Module has become

disconnected

2001- M1 Sensor Error— The power module cannotdetect an Encoder module connection to Ml

3C00- M2 Sensor Error - The power module cannot detect an Encoder module connection to M2

7B01 - EM disconnected-The power module cannotdetect an encoder module fitted when the parameter Encoder
Module Fitted set to Yes

e Check the motors, cables and connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the Module may be defective. Refer to Section 5.

3.27 JOYSTICK STATIONARY TIME EXCEEDED

This occurs when the joystickis deemed to have been held stationary for an excessive period of time. The controller will stop
driveto prevent possible damagethe wheelchair’s motors.

Turning the control system Off and On again will clearthis error message.
Ifthe tripis still presentafter the power has been cycled, then the Curtiss-Wright control system may be defective. Refer to

Section 5.

3.28 ORIENTATION ERROR
This error occurs when the programmed orientation of the ASM does not match the actual mounted orientation.
Check the programming of the parameter Orientation againstthe actual mounting of the ASM.

Ifthe tripis still presentafter the above checks have been made, then the ASM may be defective. Refer to Section 5.

3.29 ASM DISCONNECTED
This error occurs when the control system detects an error with the ASM or the ASM becomes disconnected.

Check the motors, cables and connections to the control system.

Ifthe tripis still presentafter the above checks have been made, then the ASM may be defective. Refer to Section 5.

3.30 GYRO DISCONNECTED
This error occurs when the control system detects an error with the Gyro Module becomes disconnected.
Check all cables and connections between the Power Module connector and the Gyro Module and then cyclethe power.

Ifthe tripis still presentafter the above checks have been made, then the Gyro Module may be defective. Refer to Section 5.

3.31 GYRO PRF ACTIVE
This occurs when the controller detects a Gyro signal in standby on a moving vehiclesuch as a boator a train.

Turn the controller off or select a non-gyro drive profile when usingthis type of transportation.

Ifthe tripis still presentafter the above checks have been made, then the Gyro Module may be defective. Refer to Section 5.
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3.32 SWITCH SHORT
This occurs when the CJSM2 has detected that either of the External Switch Jack Sockets has a s hort-circuit.

The actual Switch that has the short-curcuitis indicated by the Trip Code. The code is in Hex.

1EOD - External On/Off Switch jack socket.
1EOC - External Profile/Mode Switch jack socket

e Check the operation of the switchand all cables and connectors between the CISM2 and the identified switch.

Ifthe tripis still presentafter the above checks have been made, then the switch or the CJSM2 may be defective. Refer to
Section 5.

4 BASICTESTS

After arepair has been completed, the followingtests should be carried out. These are minimum recommendations, depending
on the nature of the originaltrip then additional tests may be required.

WARNING:

These testsare a minimum recommendation only. It is the responsibility of the service person(s) to perform other tests
relevant to the original trip and wheelchair type. Refer tothe wheelchair’s Technical Manual for exact information of other
tests. Curtiss-Wright accepts no liability for losses of any kind arising from the carrying out of the described tests, or from not
carrying out additional relevant tests.

These testsshould be conducted in an open space and a restraining device such as a seat belt should always be used. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

4.1 GENERAL INSPECTION
Make sureall connectors aresecurely mated.

e Check the condition ofall cables and connectors for damage.

e Check the rubber gaiter or boot around the baseof the joystick shaftfor damage. Check visually only, do not handle

the gaiter.

e Make surethatall components of the control system are securely mounted.

e Do not overtighten any securingscrews.

4.2 BRAKE TEST
These tests should be carried out on a level floor with atleastone meter clear spacearound the wheelchair.
e Switch on the control system.
e Check the screenremains on after initialization.
e Pushthe joystickslowlyforwards until you hear the parking brakes operate. The wheelchair may startto move.
e Immediately releasethe joystick. You must be ableto hear each parkingbrake operate within 2 seconds.

e Repeat the test a further three times, pushingthe joystick slowly backwards, left and right.
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4.3 DRIVE TEST

With the maximum speed control inthe minimum position, drivethe wheelchairinall directions, ensuringthe driveis
comfortable and easy to control for the user.

Repeat the above but with the speed control set to maximum.

4.4 GRADIENT TEST

NOTE:
Before carrying out this test ensure another person is present to prevent the wheelchair from tipping backwards.

Drive the wheelchair forwards up its maximum rated gradient. While on the gradientrelease the joystickand ensurethe
wheelchair comes to rest and the brakes are applied withoutthe front wheels lifting of the ground.

Deflect the joystick forwards and continuedriving up the slope. Ensure the pick up is smooth and positive.
Stop the wheelchair and reverse down the gradient. Whileon the gradientrelease the joystickand ensurethe wheelchair
comes to rest andthe brakes are applied without the front wheels lifting off the ground.
4.5 LIGHTS, INDICATORS AND HAZARD LAMPS TEST
Iflights arefitted:
e Visuallycheckeachbulb for correctillumination.
e Check each indicator bulb for correctillumination and thatthe flashrateis 1.5Hz + 0.5Hz.
e Disconnecteach bulbinturn and check that the remainingbulb for that sideflashes at3Hz + 0.5Hz.
If hazard lamps arefitted:

e Check each bulbfor correctillumination and thatthe flashrateis 1.5Hz+ 0.5Hz.

4.6 ACTUATOR TEST
If actuators arefitted:
e Check each motor for correct direction of movement.
e Ensurethe mechanical end-stops aresecure and that they stall theactuator motors, thus operating the ISM’s
automatic end-stop detection.
4.7 INHIBITINPUT TEST

Insertan appropriatebattery charger, or equivalentinhibitconnection, into the Charger Connector on the JSM and ensure that
driveisinhibited.

IfInhibits 2,3, 4 and 5 are used for inhibitor speed limiting purposes, suitabletests should be devised to ensure correct
operation.
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5 SERVICING OF DEFECTIVE UNITS

Excluding specific OEM approved replacement parts (for details of these contactthe wheelchair manufacturer), there are no
serviceableparts in the R-net control system. Consequently, any defective units must be returned to Curtiss-Wrightor a Curtiss-

Wrightapproved serviceorganization for repair.
WARNING:

Any replacement work carried out without the wheelchair manufacturer’s permission will invalidate the control system’s
warranty.

Opening or makingany unauthorized adjustments or modifications to the R-net control system or its components will invalidate
anywarranty and may resultin hazards to the vehicleuser, andis strictly forbidden.

WARNING:

Curtiss-Wright accepts no liability for losses of any kind arising from unauthorized opening, adjustments or modifications to
any component of the R-net control system.
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CHAPTER 11 — WARNING SUMMARY

1 INTRODUCTION

This section summarizes all of the very important warnings thatappear throughout the text of this manual.Do notinstall,
maintain or operate the machinewithout reading, understandingand observing the following warnings. Failureto observe
these warnings could resultin UNSAFE CONDITIONS for the user of a machine or affect the reliability of the control system.
Curtiss-Wrightaccepts noliability for losses of any kind arising fromfailure to comply with any of the conditions in the warnings
listed below. Failureto observe these warnings will invalidatethe R-Net warranty.

The machine manufacturer may wish to use this sectionas a checklist, to ensure the riskareas identified below have been
addressed within their own machine designs and associated documentation.

2 WARNINGS

2.1 CHARGER SOCKET

WARNING:

The control system’s warranty will be voided if any device other than a Curtiss-Wright. Programmer, or the battery charger
supplied with the wheelchair, is connected into this socket. Chapter 1 Section 4.4.

2.2 DRIVING TECHNIQUE
WARNING:

The wheelchair user must be capable of driving a wheelchair safely. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition. Chapter 1 Section 8.2.

2.3 HAZARDS
WARNING:

Although the R-Net control system is designed to be extremelyreliable and each unit is rigorously tested during

manufacture, the possibility of a system malfunction always exists (however small the probability). Under some conditions of
system malfunction the control system must (for safety reasons) stop the chair instantaneously. If thereis any possibility of
the user falling out of the chair as a result of a sudden braking action, it is imperative that a restraining device such as aseat
belt is supplied with the wheelchair and that it is in use at all times when the wheelchair is in motion. Curtiss-Wright accept
no liability for losses of any kind arising from the unexpected stopping of the wheelchair, or arising from the improper use of
the wheelchair or control system.

Do not operate the control system if the chair behaves erratically, or shows abnormal signs of heating, sparks or smoke. Turn
the control system off at once and consult your service agent. Curtiss-Wright accepts no liability for losses of any kind arising
from failure to comply with this condition.

Electronic equipment can be affected by Electro Magnetic Interference (EMI). Such interference may be generated by radio
stations, TV stations, other radio transmitters and cellular phones. If the chair exhibits erratic behavior due to EMI, turn the
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control system off immediately and consult your service agent. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.

It is the responsibility of the chair manufacturer to ensure that the wheelchair complies with appropriate National and
International EMC legislation. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this
condition.

The wheelchair user must comply with all wheelchair safety warnings. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition. Chapter 1 Section 9.1.

2.4 BATTERY CHARGING
WARNING:

Do not operate the control system if the battery is nearly discharged. Failure to comply with this condition may leave the
user stranded in an unsafe position, such as in the middle of a road. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition. Chapter 1 Section 11.

2.5 BATTERY CHARGING

WARNING:

Do not exceed the maximum charging current of 12 A rms. Always use an off-board charger fitted with a Neutrik NC3MX
plug. Failure to observe these conditions could result in poor contact resistance in the charger connector resulting in
overheating of the charger plugs. This presents a potential burn hazard for the user. Curtiss-Wright accepts no liability for
losses of any kind arising from failure to comply with this condition.

Ensure that the charger plug pins are of the correct polarity to be compatible with the pin polarity shown on the control
system’s specific data sheet. Failure to observe this condition could result in a burn hazard or fire hazard. Curtiss-Wright
accepts no liability for losses of any kind arising from failure to comply with this condition.

Do not disconnect batteries or open-circuit the circuit breaker while charging is in progress. Failure to observe this condition
could result in a burns hazard or fire hazard. Curtiss-Wright accepts no liability for losses of any kind arising from failure to
comply with this condition.

Only use the battery charger that has been supplied with your wheelchair. The use of incorrect chargers could damage the
batteries, wheelchair, control system or charger itself, or may result in parts overheating creating the potential for burns or
even fire. Curtiss-Wright accepts no liability for losses of any kind if the charger is incompatible with the control system (see
Chapter 2, section 7) or any other part of the wheelchair system. Chapter 1 Section 12.

2.6 PROGRAMMING

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. Incorrect programming could result in an unsafe set-up of a wheelchair for a user. Curtiss-Wright accepts no
liability for losses of any kind if the programming of the control system is altered from factory pre-set values. Chapter 1
Section 14.
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2.7 JOYSTICK KNOBS
WARNING:

Do not replace the joystick knob with any unauthorized item It may cause hazardous operation. Curtiss-Wright accepts no
liability for losses of any kind arising from failure to comply with this condition. Chapter 1 Section 15.

2.8 SERVICING

WARNING:

Curtiss-Wright accept no liability for losses of any kind arising from unauthorized opening, adjustment or modifications to
the R-Net control system.

If the control system is damaged in any way, or if internal damage may have occurred through impact or dropping, have the
product checked by qualified personnel before operating. Curtiss-Wright accepts no liability for losses of any kind arising
from failure to comply with this condition. Chapter 1 section 16.

2.9 WARRANTY

WARNING:

The warranty will be void if the R-Net has not been used in accordance with R-Net Technical Manual SK77981, the R-Net has
been subject to misuse or abuse, or if the R-Net has been modified or repaired by unauthorized persons. Chapter 1 Section
17.

2.10 PROGRAM SETTINGS
WARNING:

It is the manufacturer’s responsibility to program the control system to suit the vehicle model and ensure safe operation in
compliance with relevant legal requirementsover the whole of the operating range. Curtiss-Wright accepts no liability for
losses of any kind due to failure to, or incorrect programming or the R-net Control System. Refer to Chapter 3 for
programming details.

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. Incorrect programming could result in an unsafe setup of a wheelchair for the user. Curtiss-Wright accepts
no liability for losses of any kind if the programming of the control system is altered from factory pre-set values. Curtiss-
Wright accepts no liability for losses of any kind if the drive or stability characteristics of the chair are altered without prior
notification and discussion with Curtiss-Wright. Chapter 2 section 1.2.

2.11 CHARGER INTERLOCK
WARNING:

The chair manufacturer is responsible for providing a means of preventing the use of the wheelchair while the batteries are
being charged. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.
Chapter 2 Section 2.2.
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2.12 POWER MODULE WIRING - GENERAL
WARNING:

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair, for both normal use and stalled conditions. Curtiss-Wright can make general recommendations for wiring for R-
Net control systems, but Curtiss-Wright accepts no responsibility for, and accepts no liability for losses of any kind arising
from, the actual wiring arrangement used.

The chair manufacturer is responsible for ensuring that only the mating connectors specified by Curtiss-Wright on the control
system’s specific data sheet are used to connect to the control system. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

The chair manufacturer is responsible for ensuring that suitable connectors are used and securely mated throughout the
chair wiring system and that the workmanship associated with the wiring system is of a good enough quality. Failure to meet
this condition could result in intermittent operation, sudden stopping or veering, or even create a burn or fire hazard.
Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition. Chapter 2 Section
6.1.

2.13 CRIMPING

WARNING:

Defective or poor quality crimps may affect the warranty of the control system. Curtiss-Wright accepts no liability for losses
of any kind arising from failure to comply with this condition. Chapter 2 Section 6.1.3.

2.14 WIRE GAUGE AND TYPES
WARNING:
Battery and motor wires should have 1052Crated PVC insulation.

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair. Curtiss-Wright can make general recommendations for wiring for R-net control systems, but Curtiss-Wright
accepts no responsibility for, and accepts no liability for losses of any kind arising from, the actual wiring arrangement used.
Chapter 2 Section 6.2.

2.15 BATTERY CONNECTIONS

WARNING:

The chair manufacturer must install a suitable circuit breaker to provide protection against short circuits in the battery
wiring, power loom or the control system. Failure to comply with this could result in a fire hazard. Curtiss-Wright accepts no
liability for losses of any kind arising from failure to comply with this condition. Chapter 2 Section 6.3.

2.16 BATTERY CHARGING

WARNING:

Do not exceed the maximum charging current of 12A rms. Always use a charger fitted with a Neutrik NC3MX plug. Failure to
observe these conditions could result in poor contact resistance in the charger connector resulting in overheating of the
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charger plugs. This presents a potential burn hazard for the user. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition.

Ensure that the charger plug pins are of the correct polarity to be compatible with the pin polarity shown on the control
system’s specific data sheet. Failure to observe this condition could result in a burn hazard or fire hazard. Curtiss-Wright
accepts no liability for losses of any kind arising from failure to comply with this condition.

Do not disconnect batteries or open-circuit the circuit breaker while charging is in progress. Failure to observe this condition
could result in a burns hazard or fire hazard. Curtiss-Wright accepts no liability for losses of any kind arising from failure to
comply with this condition.

Examine all electrical appliances intended for use with the wheelchair, including the battery charger, regularly for damage,
especially the cord, plug and enclosure. If the appliance is damaged, it must not be used until it has been repaired. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition. Chapter 2 Section 7.1.

2.17 DRIVE MOTORS

WARNING:

The chair manufacturer is responsible for ensuring that the control system is matched to the motor resistance. Failure to do
this may result in poor control characteristics, which in extreme instances can make a chair uncontrollable and potentially
unsafe. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

The chair manufacturer is responsible for always ensuring that any replacement motors or gearboxes are fully compatible
with the originals that the control system was designed to match. Failure to do this may result in poor control characteristics,
which in extreme instances can make a chair uncontrollable and potentially unsafe. Curtiss-Wright accepts no liability for
losses of any kind arising from failure to comply with this condition.

Users must not move a control system from one chair type toinstall it on a different chair type. Control systems with
different part numbers may have both hardware and software differences to ensure that they are compatible with the
electrical and dynamic characteristics of their specific target vehicles. The characteristics of one type of control system may
not be the compatible with a different, unauthorized chair. Failure to observe this warning could result in an unsafe setup for
the wheelchair user and may create a fire hazard depending on the motors, wiring, connectors and circuit breakers installed
on the unauthorized chair. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this
condition. Chapter 2 section 8.

2.18 SOLENOID BRAKES

WARNING:

It is essential that the control system is programmed for the correct brake voltage. If it is not, damage may occur to the
brakes or the drive performance of the wheelchair may be affected. Chapter 2 section 9.

2.19 INTRODUCTION

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright control
systems. Incorrect programming could resultin an unsafe set-up of a wheelchair for a user. Curtiss-Wright accept no
responsibility for losses of any kind if the programming of the control system is altered from the factory pre-set values.
Chapter 3 Section 1.
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2.20  HOW TO ENTER OBP MODE

WARNING:

If the keycode method is set, thenit may be possible for a wheelchair user to gain entryto the OBP function. Curtiss-Wright
accept no liability for losses of any kind if this method of OBP is set. Curtiss-Wright also accept no liability for losses of any
kind if OBP access is gained by unauthorised personnel obtaining a dongle. Chapter 3 Section 2.1.

2.21 TREMOR DAMPING

WARNING:

If using high values of Tremor Damping, pay particular attention tothe stopping distance of the wheelchair, as it will be
increased. Chapter 3 Section 6.21.

2.22 EMERGENCY STOP SWITCH
WARNING:

Curtiss-Wright accept no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with no normally closed Emergency Stop Switch fitted. Chapter 3 Section 7.10.

7.23 EXTERNAL PROFILEJACK DETECT

WARNING:

Curtiss-Wright recommend that if seat actuators are driven using this input and a single switch, then the switch must be
fitted with a resistor as described above. Curtiss-Wright accept no liability for losses of any kind arising from the use of any
other switch. Chapter 3 Section 7.16.

7.24 ON/OFFJACK DETECT

WARNING:

Curtiss-Wright recommend the switch must be fitted with a resistor as described above. Curtiss-Wright accept no liability for
losses of any kind arising from the use of any other switch. Chapter 3 Section 7.17.

2.25 OBP KEYCODE ENTRY

WARNING:

If this parameter is set to Yes, then it may be possible for a wheelchair user to gain entry to the OBP function. Curtiss-Wright
accept no liability for losses of any kind if this method of OBP is set. Curtiss-Wright also accept no liability for losses of any
kind if OBP access is gained by unauthorised personnel obtaining a dongle. Chapter 3 Section 7.11.

2.26 LATCHED DRIVE

WARNING:

Curtiss-Wright accept no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with no normally closed Emergency Stop Switch fitted. Chapter 3 Section 8.1 & 8.2.
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2.27 LATCHED TIMEOUT
WARNING:

Curtiss-Wright accept no liability for losses of any kind resulting from the use of a wheelchair with latched drive or actuator
operation and with a Latched Timeout value of less than 2. Chapter 3 Section 8.3.

2.28 ACTUATOR ACCELERATION
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur. Chapter 3 Section 9.4.

2.29 ACTUATOR DECELERATION
WARNING:

This parameter must be set to 100% on systems that use automatic endstops, i.e. those that do not use micro-switches at the
end of actuator travel. If the value is not set to 100%, then the automatic endstop function will not operate and damage to
the actuator motor or the wheelchair frame may occur. Chapter 3 Section 9.5.

2.30 BRAKE FAULT DETECT
WARNING:

This parameter should only ever be set to No if there are no electrical brakes fitted to the wheelchair. Chapter 3 Section 11.2.

2.31 BRAKE VOLTAGE
WARNING:

It is essential the correct value for the brakes’ operating voltage is set. An incorrect value could resultin damage to the
brakes or motors. Curtiss-Wright accept no liability for losses of any kind resulting from incorrect programming of this
parameter. Chapter 3 Section 11.3.

2.32 SOFT STOP RATE

WARNING:

It is the wheelchair manufacturer’s responsibility to ensure that the wheelchair complies with the correct legislation for
braking distances for the country in which the wheelchair is to be sold. Curtiss-Wright accept no liability for losses of any kind
resulting from incorrect programming of this parameter. Chapter 3 Section 11.4.

2.33  MAXIMUM CURRENT LIMIT, BOOST DRIVE CURRENT & BOOST DRIVE TIME

WARNING:

The values in the table above should never be exceeded. Doing so will invalidate the warranty and affect the long term
reliability of the Power Module. Chapter 3 Section 12.1.
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2.34 COMPENSATION
WARNING:

These testsshould be conducted in an open space and a restraining device such as a set belt should always be used. Curtiss-
Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

The wheelchair manufacturer is responsible for ensuring that the value of Compensation is correctly set for the motors being
used on the wheelchair. This is particularly important if replacement motors are being sent out to upgrade a wheelchair
already in the field. Failure to comply with this requirement may result in poor control characteristics, which in extreme
instances can make a wheelchair uncontrollable and potentially unsafe. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

The wheelchair manufacturer is responsible for always ensuring that any replacement motors supplied as spare parts are
fully compatible with the originals that the system was programmed to match. Failure to comply with this requirement may
result in poor control characteristics, which in extreme instances can make a wheelchair uncontrollable and potentially
unsafe. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition.

A control system must not be moved from one wheelchair type to another without first ensuring that the system is correctly
programmed for the wheelchair it is intended tofit it to. Even if control systems have the same Curtiss-Wright part number,
they may not be programmed the same. Failure to ensure the system is correctly programmed for the wheelchair may result
in a hazardous condition. Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this
condition. Chapter 3 Section 12.5.

2.35 JOYSTICK STATIONARY TIME & RANGE

WARNING:

The values of both Joystick Stationary Time and Joystick Stationary Range have been selected by the wheelchair
manufacturer in order to minimize the risk of motor damage. Do not adjust these values with consulting the wheelchair
manufacturer.

Curtiss-Wright accept no liability for losses of any kind resulting from the adjustment of the Joystick Stationary Time and
Joystick Stationary Range parameters. Chapter 3 Section 12.11.
2.36  COMPENSATION FACTOR

WARNING:

Inappropriate values of Compensation and Compensation Factor could make the wheelchair uncontrollable and potentially
unsafe. Curtiss-Wright accepts no liability for losses of any kind resulting from inappropriate setting of either or both of these
parameters. Chapter 3 Section 12.13.

2.37 OEM FACTORY

WARNING:

It is the responsibility of the vehicle manufacturer, to ensure that adequate testing of the vehicle is carried out, to ensure
that the values set will maintain vehicle stability and user safety. Curtiss-Wright accepts no liability for losses of any kind
resulting from this parameter being incorrectly programmed. Chapter 3 Section 15.
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2.38 BATTERY GAUGE
WARNING:

Do not operate the control system if the battery is nearly discharged. Failure to comply with this condition may leave the
user stranded in an unsafe position, such as in the middle of a road. Curtiss-Wright accepts no liability for losses of any kind
arising from failure to comply with this condition. Chapter 4 Section 2.1.1.

2.39 GETTING READY TO DRIVE
WARNING:

If you push the joystick before or just after you switch the control system on, the battery gauge will ripple up and down. You
must release and center the joystick to resume normal operation. If you do not release the joystick within five seconds the
wheelchair will not be able to move, even if you release the joystick and push it again. The battery gauge will flash 7 LEDs at
this time. You can reset this condition by switching the control system off and on again. Refer to section 3. Chapter 4 se ction
4.

2.40 GENERAL

WARNING:

The chair manufacturer is responsible for establishing the suitability of the particular wiring arrangements used on the
wheelchair, for both normal use and stalled conditions. Curtiss-Wright can make general recommendations for wiring for R-
net control systems, but Curtiss-Wright accepts no responsibility for, and accepts no liability for losses of any kind arising
from, the actual wiring arrangement used.

The chair manufacturer is responsible for ensuring that only the mating connectors specified by Curtiss-Wright on the control
systems specific data sheet are used to connect to the control system. Curtiss-Wright accepts no liability for losses of any
kind arising from failure to comply with this condition.

The chair manufacturer is responsible for ensuring that suitable connectors are used and securely mated throughout the
chair wiring system and that the workmanship associated with the wiring system is of a good enough quality. Failure to meet
this condition could result in intermittent operation, sudden stopping or veering, or even create a burn or fire hazard.
Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition. Chapter 4 section
6.

2.41 INTRODUCTION

WARNING:

Diagnostics should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright electronic
control systems. An incorrect or badly effected repair could result in an unsafe set-up of a wheelchair. Curtiss-Wright accept
no liability for losses of any kind arising from an incorrect or badly effected repair. Chapter 5 Section 1.

2.42 PM MEMORY ERROR

WARNING:

Programming should only be conducted by healthcare professionals with in-depth knowledge of Curtiss-Wright control
systems. Incorrect programming could result in an unsafe set-up of a wheelchair for a user. Curtiss-Wright accept no
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responsibility for losses of any kind if the programming of the control system is altered from the factory preset values.
Chapter 5 Section 3.17.

2.43 BASICTESTS

WARNING:

These testsare a minimum recommendation only. It is the responsibility of the service person(s) to perform other tests
relevant to the original trip and wheelchair type.. Refer to the wheelchair’s Technical Manual for exact information of other
tests. Curtiss-Wright accept no liability for losses of any kind arising from the carrying out of the described tests, or from not
carrying out additional relevant tests.

These testsshould be conducted in an open space and a restraining device such as a seat belt should always be used. Curtiss-

Wright accepts no liability for losses of any kind arising from failure to comply with this condition. Chapter 5 Section 4.

2.44 SERVICING OF DEFECTIVE UNITS

WARNING:

Any replacement work carried out without the wheelchair manufacturer’s permission will invalidate the control system’s
warranty.

Curtiss-Wright accept no liability for losses of any kind arising from unauthorized opening, adjustments or modifications to a
any component of the R-net control system. Chapter 5 Section 5.

2.45 INTRODUCTION

WARNING:

The Gyro cannot be used on moving vehicles, such as buses or trains. For this reason, there should always be at least one
drive profile that does not have the Gyro control enabled so that the chair is always safe and stable to drive without Gyro.
Curtiss-Wright accepts no liability for losses of any kind arising from failure to comply with this condition. Chapter 7 Section
1.
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CHAPTER 12 — SPECIFICATIONS

1 ELECTRICAL SPECIFICATIONS
Supply Voltage: 24Vdc
Operating Voltage: 16Vdc to 35Vdc
Peak Voltage: 35Vdc
Reverse Battery Protection: -40Vdc
PWM Frequency: 20kHz + 0.5%
Brake Voltage: 12/24vdc
Brake Current: 200pA min.

1A max.
Charger Connector: Use only Neutrik NC3MX
Battery Charging Current: 12Arms max.

Maximum Drive Current:

R-Net 80 80A
R-Net 90 90A
R-Net 120 120A
Indicator Outputs 42W per side
Lighting Outputs 21W per side
Brake Light Output 42W total
Actuator Current:
-ISM 15A max atreduced speed. 12A max atfull speed.
-SM 12A max.
MoistureResistance: Electronics to IPX4
Non LCD Modules Modules with LCD Screens
Operating Temperature: -25°Cto +50°C -10°C to +50°C
Storage Temperature: -40°C to +65°C -20°C to +65°C

EMC tested on samplewheelchair:

Susceptibility: Tested at 30V/m to EN12184 and ANSI/ RESNA requirements
Emissions: To EN55022 Class B
ESD: IEC801 part 2
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