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I Read, keep, and follow these instructions.

1 Heedall warnings:

\ A 4
\ 4 4

>

This D-BOX haptic system may be harmful to
women who are pregnant, persons with heart
conditions, the elderly, or those with other pre-
existing medical conditions. All such persons
should consult their physicians before using this
D-BOX haptic system.

Use of this D-BOX haptic system is a risk to hands
and feet. Do not put hands or feet underneath the
seat or near the haptic system. This may lead to
serious injury.

Use of hot liquids in the vicinity of this D-
BOX haptic system should always be avoided to
prevent spillage which could cause serious
injuries to the user.

Do not use this device near water.

- Only clean the device with a dry cloth.

- Do not block any ventilation openings. Install in
accordance with the manufacturer’s
instructions.

- Protect all the cables (USB, network, power,
etc.) from being walked on or pinched,
particularly at the ends.

- Use only attachments/accessories specified by
the manufacturer.

Use of this D-BOX haptic system is not
recommended for children under the age of ten
years old without adult supervision. Owners
and/or users of this D-BOX haptic system should
consult and comply with the user guide enclosed.

Unplug this device during electrical storms or
when unused for long periods of time.

Do notinstall near any heat sources such as
radiators, heat registers, stoves or any other
appliances (including amplifiers).

Refer all servicing to qualified personnel.
Servicing is required when the device has
been damaged in any way. For example: if
liquid has been spilled or objects have fallen
onto it, if it has been exposed to rain or
moisture, if it does not operate normally or, it
has been dropped.

Owners and/or users of this D-BOX haptic system are responsible for the dissemination of this information to all
such persons named herein. Each owner and/or user of this D-BOX haptic system agrees to evaluate and bear all
risks associated with the use of this D-BOX haptic system for themselves and for any subsequent users of this D-
BOX haptic system and any subsequent users of this D-BOX haptic system shall be deemed to be using this D-
BOX haptic system under the direct supervision of such owner/user and such owner/user will be deemed to have
communicated this advisory to all persons described herein.

D-BOX Technologies Inc. is in no way responsible for any damages of any kind arising from the use of this D-
BOX haptic system and the owners and/or users of this D-BOX haptic system hereby agree not to hold D-
BOX Technologies Inc. responsible for any and all damages of any kind arising from the use of this D-BOX haptic
system including, but not limited to direct or indirect, punitive, incidental, special or consequential damages
arising out of or in any way connected with the use of this D-BOX haptic system.
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Thank you for purchasing a D-BOX haptic system, the most immersive experience for the simulation and game
markets. We strongly advise that you read these guidelines before assembling and using your haptic system.

This user guide details the information for the G3 haptic systems, which include the newest
ACM technology (ACM G3 FLEX). Most of the information included also applies to G3
systems using a previous ACM G3. Refer to section 11 for specific connection information
using ACM G3.

Please make sure to provide the serial numbers of your haptic system (ACM & actuators) when contacting your
reseller support team (or the D-BOX Technical Support team if you are an integrator and your system was bought
directly from D-BOX).

NOTE: For 3 and 4-actuator systems, there may be more than one sequence of serial numbers.

The serial numbers (in yellow) are located on the haptic components and available (in its shortened form) under
Diagnostics in the Haptic Output tab of D-BOX HaptiSync Center.

ACM G3 FLEX Actuator
DBOX XXX-XX-XXXXX
S/N: [ TIMIECT R
( DBOX 246-XX-XXXXX ’ I
S/N: [N -

If you have questions:

=

Contact your official D-BOX reseller.
Contact D-BOX Technical Support if you purchased directly from D-BOX.

1 You can also visit the Help Center section of our website to access our Knowledge Base or chat with D-
Buddy, our chatbot.

=

If remote assistance is required, you must have TeamViewer installed on your PC.

D-BOX Technical Support

2172 rue de la Province, Longueuil, Québec, Canada, J4G 1R/

BY EMAIL: support@d-box.com

BY PHONE: 1-888-442-3269 ext. 931 (toll-free CAN/US)
1-450-442-3003 ext. 931 (other regions)
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D-BOX haptic systems are evolutive and scalable. Integrated into a seat, platform, or simulator, they are designed
to simulate a range of textures, vibrations and scalable axes of movement. With our G3 haptic system, benefit from
arobust and compact actuator form factor while retaining the same core architecture and software integration
process that liftted D-BOX ahead of its competitors. This updated version of our renowned G3 haptic system now
comes with our ACM G3 FLEX that features a 120/230V switch for flexible power configurations.

The following components are part of a D-BOX G3 haptic system.

Actuator | " ACM ) | Communication Unit | Haptic Source

Motion
haE Transmission Motion Data
I Power < S % Protocol e Format
— - - — ———

l Feedback : .\P

-
Haptic system: A complete architecture of hardware and software providing haptic feedback.
Actuator: An assembly of motor and mechanics providing motion, texture and vibrations.
ACM (Actuator Control The controller provides power and control to the actuators. It also controls the
Module): power sent to the motor and adjusts the precise rotation according to feedback

from an encoder within the actuator.

Communication Unit: Electronic component used for transmitting the haptic code, converting one
signal format to another.

Haptic Source: Various applications generating haptic codes for the D-BOX haptic system.
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Performance Under
Maximum Load

1.5inches

250i/250HD | 400i/ 400 HD

3inches

6 inches

Maximum Lifting Capacity 2501bs/NM3kg | 4001bs/182kg | 2501bs/114kg | 400 Ibs /182 kg 5001Ibs/ 226 kg
Maximum Stroke 1.5inch/ 38.1mm 3inch/76.2mm 6inch /152.4 mm
Maximum Velocity 100 mm/s 100 mm/s 100 mm/s
Maximum Acceleration +/-1g-force +/-1g-force +/-1g-force
Frequency Range 0-100 Hz 0O-100 Hz 0-100 Hz
;)::;:ting Temperature 0-40°C 0-40°C 0-40°C

9
Operating Hygrometry 1010 85% 1010 85% (]12(:2 friré\

(free from condensing)

(free from condensing)

condensing)

Horizontal Load Translation on limited friction surfaces can be done on weights up to 3 times vertical lifting

capacity.
1.5 inches 3inches 6inches
Power Requirements Average Peak Average Peak Average Peak
Power* Current ** Power * Current ** Power * Current **
1-2 actuators 213W 3.75A 240 W 3.75A - -
2501Ibs
3-4 actuators 426 W 75A 480 W 75A - -
N
> T 1-2 actuators 290 W 3.75A 320W 3.75A - -
o 8 | 4001Ibs
o) 3-4 actuators 580 W 75A 640 W 75A - -
n
1-2 actuators - - - - 400 W 3.75A
5001bs
3-4 actuators - - - - 800 W 75A
1-2 actuators 213W 3.75A 266 W 3.75A - -
2501Ibs
3-4 actuators 426 W 75A 533 W 75A - -
N
> I 1-2 actuators 310W 3.75A 373 W 3.75A . .
Q @ | 400Ibs
N § 3-4 actuators 620 W 75A 746 W 75A - -
1-2 actuators - - - - 400 W 3.75A
5001Ibs
3-4 actuators - - - - 800 W 75A

*To be used for electric consumption
** to be used for breaker specifications
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1.2 Package Contents
Package contents may vary depending which G3 haptic system you acquired.

For haptic systems with 1.5-inch travel

250Ib / 1.5 inch (iand HD) 400Ib / 1.5-inch (i and HD)

Part Number Description 1250 2250 3250 4250 1400 2400 3400 4400
850-NXX Actuator 1 2 3 4 1 2 3 4
850-N203 ACM G3 FLEX 1 1 2 2 1 1 2 2
000-100-0579-Z00 Hex bolts, M6 X 1.0 X 16mm 10 10 20 20 10 10 20 20
102-0051 Lock Washer, 1/4 10 10 20 20 10 10 20 20

000-090-0056-Z00 |Shielded ethernet cable - 1foot 1 1
000-090-0136-Z200 |Shielded ethernet cable - 13 feet 1 1
000-090-0010-Z00 |Power cable (US) 1 1
000-090-0017-Z00 Power cable (Euro) 1 1

RS RECRE Y N
[RER SRR S N
[RER SRR S Y N
[RERE SRR S N

For haptic systems with 3-inch travel

250Ib / 3-inch (i and HD) 400Ib / 3-inch (iand HD)

Part Number Description 1250-3| 2250-3 3250-3 4250-3 1400-3 2400-3 3400-3 4400-3
850-NXX Actuator 1 2 3 4 1 2 3 4
850-N203 ACM G3 FLEX 1 1 2 2 1 1 2 2
100-0551 Hex bolts, 1/4-20 X 3/4 10 10 20 20 10 10 20 20
102-0051 Lock Washer, 1/4 10 10 20 20 10 10 20 20

000-090-0056-Z00 |Ethernet cable - 1foot 1 1
000-090-0136-Z200 |Ethernet cable - 13 feet 1 1
000-090-0010-Z00 |Power cable (US) 1 1
000-090-0017-Z00 Power cable (Euro) 1 1

RS RN SN SN
[RERE SRS Y N
[RERE SRR S Y N
[RERE SR S N

For haptic systems with 6-inch travel

500Ib / 6-inch (HD)

Part Number Description 1500-6 2500-6 3500-6 4500-6
850-NXX Actuator 1 2 3 4
850-N203 ACM G3FLEX 1 1 2 2
100-0422 Screw, Quadrex, #6-32 X3/8 6 6 12 12
209-130-0023-BO1  |ACM access door 1 1 2 2
209-130-0055-A01  |ACM actuator door 1 o] 1 0]
000-090-0056-Z00 |Ethernet cable - 1foot 1 1 2 2
000-090-0136-Z00 |Ethernet cable - 13 feet 1 1 2 2
000-090-0010-200 |Power cable (US) 1 1 2 2
000-090-0017-Z00 |Power cable (Euro) 1 1 2 2

1 Installation hardware included:
o Communication Unit (e.g. KCU-1X, KCU-1P)
0 Actuator endings (captive/non-captive (optional))
o USB cable
0 Bolts with lock washers for actuator installation
1 Power optionsincluded:
o0 US power cable (120V)
0 Euro power cable (230V)
1 Assembly components included (Required for 6-inch travel haptic systems (field assembly required))
0 ACM access door
0 ACM actuator door (for system with odd actuator number only)
0 Mounting screws
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If your system is used in an integration for commercial use, refer to Appendix A - Information for Commercial Use
for more details on:

1 Software integration/API
1 Mechanical integration
1 Haptic code integration

There are two (2) D-BOX software packages to install: D-BOX HaptiSync Center and D-BOX System
Configurator. Both are available on our website.

You will also need to set up your D-BOX Connect account: D-BOX Connect is used for haptic code distribution
and authorization service. The account is required to install and update haptic codes for D-BOX Coded Gaming and
to access haptic codes for D-BOX Coded Video.

Here are the minimum requirements to run the D-BOX software on your computer:

1 Microsoft Windows 10 x64 (1809 or later) or Windows 11

1 512 MB of free RAM for D-BOX Coded Gaming and an additional 1 GB if using D-BOX Coded Video
mode

1 850 MB free space on drive for D-BOX Coded Gaming and an additional 23 GB for the D-BOX Coded
Video haptic library

1 USB port 2.0 Full Speed (or faster)
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https://connect.d-box.com/

D-BOX System Configurator is a free software tool for updating and configuring your haptic system.

IMPORTANT: As D-BOX upgrades the ACM firmware on a regular basis, we recommend that you update your
equipment to the latest firmware version, upon reception, with System Configurator.

D-BOX System Configurator is compatible with Microsoft Windows 7, 8, 10 and 11 - 64 bit.

STEP 1: Download D-BOX System Configurator.

STEP 2: Run the installer.

NOTE: The D-BOX System Configurator User Guide is included in your D-BOX folder (e.g. C:\Program Files\D-
BOX).

STEP 3: Update your firmware:

Ensure your haptic system is powered on and open D-BOX System Configurator (in the D-BOX
folder).

From the Firmware Update tab, click Refresh Firmware Status.

If the system reads “Outdated (Update firmware)”, click Update Firmware and follow the
instructions.

D-BOX System Configurator

Firmware Update | Configuration Update = ACM Rearrangement (G3 only)

Refresh Firmware Status Update Firmware

STEP 4: Update the configuration.

Each ACM comes with a default configuration based upon the haptic system architecture. Here is the list of the
factory configurations. The letters representing the actuator position refer to the next table.
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ACTUATOR
POSITION DESCRIPTION
(See figure below)

HAPTIC SYSTEM FACTORY

ARCHITECTURE | CONFIGURATION

One Main ACM with one horizontal
1 Actuator TYAW Y actuator ensuring the YAW movement

of the simulator.
One Main ACM with two actuators at

2 Actuators 2 BACK BL - BR the back of the pivot point on the
simulator.
One Main ACM with two actuators at
the back of the simulator.

3 Actuators 1FRONT/2 BACK FC-BL-BR
/ One Secondary ACM with one actuator
at the front of the simulator.
One Main ACM with two actuators at
the front end of the simulator.
4 Actuators 2 BACK/2 FRONT BL-BR-FL-FR

One Secondary ACM with two actuators
at the back end of the simulator.

The letters represent the position of the actuators.

LEGEND POSITION PICTOGRAM REFERENCE
FL Front-Left
FC Front-Center
FR Front-Right
BL Back-Left
BC Back-Center
BR Back-Right
SU Surge
SW Sway
Y Yaw

You may have configuration requirements that differ from the factory configuration. If this is the case, you need to
change it using D-BOX System Configurator to modify the configuration BEFORE you install your haptic system.
System Configurator attributes a specific ACM port to each actuator position.

NOTE.: /t is recommended to modify the dots on the sticker of your ACM to reflect the new configuration.

The Configuration Update tab of System Configurator allows you to configure your haptic system (actuator
positions and axes (Degrees of Freedom - DOF)):

1 Select the Configuration Update tab. Click Refresh Information. Make sure the Actuator Count matches
your system. If not, ensure that all power cables and RJ45 are firmly connected.

i Enter the configuration number matching your system or select the axes you want for your system.

1 Once the configuration is selected, click Apply Configuration and confirm to start the configuration
update process, then follow the instructions.
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Firmware Update | Configuration Update | ACM Rearrangement (G3 only)

Hardware Selection Actual DOF Configuration Compatible Configuration Selection
Communication Device Platform Configuration ~ Axes

DOF Configuration Filter
Interface Count Actuator Count Configuration

2 @ Roll B Yaw
@ Pitch B Surge

B Heave M Sway 8
[ ACTUATOR 5!
u
[ (AL B ACTUATOR A A

uration Description
RP - 2 Actuators - Front (as Back) 1 Intf (M-FRO-FL1)
RP - 2 Actuators - Right (No Mix) 1 Intf (M-BRO-FR1) Actuator  Assignation Position
RP - 2 Actuators - Back (No Mix) 1 Intf (M-BLO-BR1) A Sway Middle Center
RP - 2 Actuators - Front (No Mix) 1 Intf (M-FRO-FL1) B Surge Middle Center
RP - 2 Actuators - Front 1 Intf (M-FRO-FL1)
RP - 2 Actuators - Back 1 Intf (M-BLO-BR1)
PH - 2 Actuators - Front/Back 1 Intf (M-FC0-BC1)
YSw - 2 Actuators - 1 Intf (M-Y0-Sw1)
ctuators - 1 Intf (M Su1)

i G i

246-914-0005-EN8
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D-BOX HaptiSync Center is an application for managing all experiences enabled on your D-BOX haptic system.
This software package includes the system’s driver in addition to the following software and utilities:

D-BOX HaptiSync Center

D-BOX Adaptive Gaming Configurator
D-BOX System Monitor Recorder
D-BOX Stimuli Presenter

=A =4 -4 4

You can download it from our website. After downloading, simply install the software and follow the instructions.

IMPORTANT: HaptiSync Center must be activated on your PC. From the Software tab, go to the HaptiSync
Activation verification button. The button displays a red exclamation icon and “Activation Required” if HaptiSync
has not been activated. Click Link and follow the instructions (see this article for more details).

B D-BOXHaptiSync Center

DBOX oF HaptiSync Configuration

Q HaptiSync System Status

You need to link your PC to your D-BOX Connect account.

LIBRARY O Content Subscription Plan )
Please click Link (7 to continue

Q Haptic Content Download If you don't have a D-BOX Connect account yet, you can create one during

the PC activation process.

HAPTISYNC MODE O Haptic System Test
D-BOX Coded Gaming

O Haptic System Test

HAPTIC OUTPUT (O stream Deck Integration
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Using HaptiSync Center, you can choose your haptic experience in the HaptiSync Mode tab.

B D-BOXHaptiSync G
DBOX orr B

SOFTWARE

LIBRARY

I[N HapTISYNC MODE
D-BOX Coded Gaming

HAPTIC OUTPUT

1

D-BOX Coded Gaming

D-BOX Coded Video

Adaptive Gaming

Adaptive Audio

246-914-0005-EN8

Select D-BOX HaptiSync Mode

About D-BOX Coded Gaming mode

With D-BOX Coded Gaming mode, you can enjoy a premium D-BOX gaming
experience with custom-crafted haptic feedback.

1. Ensure that you are logged into your D-BOX Connect account

2. Follow the activation process as described here

1. Select the game in the
D 2. Click on *Install® to dov and install the haptic code for the game.

Play 3. Click on "Launch” to start the game and begin playing!

Premium haptic experiences for D-BOX-coded apps, simulators and
games. Use Adaptive Gaming mode for titles not listed. For detailed
instructions, visit: https.//support.d-box.com/en/knowledge/hsc-dbox-
coded-gaming.

Premium haptic experiences for D-BOX-coded movies and TV shows,

using audio synchronization. For detailed instructions, visit:
https.//support.d-box.com/en/knowledge/hsc-dbox-coded-video.

Haptic experiences using real-time events, triggered by game controller or
keyboard. For detailed instructions, visit: https.//support.d-
box.com/en/knowledge/hsc-adaptive-gaming.

Automated haptic experiences for any movie, music, TV show or game
using audio processing. For detailed instructions, visit: https.//support.d-

box.com/en/knowledge/hsc-adaptive-audio.



https://support.d-box.com/en/knowledge/hsc-dbox-coded-gaming
https://support.d-box.com/en/knowledge/hsc-dbox-coded-gaming
https://support.d-box.com/en/knowledge/hsc-dbox-coded-video
https://support.d-box.com/en/knowledge/hsc-adaptive-gaming
https://support.d-box.com/en/knowledge/hsc-adaptive-gaming
https://support.d-box.com/en/knowledge/hsc-adaptive-audio
https://support.d-box.com/en/knowledge/hsc-adaptive-audio

The Haptic Output tab in D-BOX HaptiSync Center provides essential tools for monitoring and managing your
haptic system. It includes three sub-tabs: Settings, Status, and Diagnostics—each offering specific functions to
ensure optimal performance and assist with troubleshooting.

Contextual tooltips provide high-level information for these settings. Please refer to our Knowledge Base for more
details. The following settings apply to all games on your computer.

8 D-8OXHaptiSync Center

DB0OX orr Jon 1 KCU623 Seat #1
Settings Diagnostics

} SOFTWARE

KCU623 Seat #1
® Haptic System OK

LIBRARY
Haptic Settings
Mute Haptics
Intensity Sliders

HAPTISYNC MODE Movement Intensity

D-BOX Coded Gaming

'!l HAPTIC OUTPUT Advanced Configuration

v — » Start Haptic System Test Identify Actuators C Reset Unit
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The Status tab displays the status of each component in your haptic system. All indicators should be green.
Actuators in a Transition state are displayed as orange. Actuators in an Alarm state are displayed as red.

B D-BOXHaptiSync Center

1 KCU623 Seat 1

DB0OX OFF ON
Settings Status Diagnostics
SOFTWARE —

1 Front Left BN 0 Front Right 8N

System Overview
oK OK

~ ® Communication Unit: D-BOX KCU (00003623)
~ ® KCU623 Seat #1 (Platform Index: 0)
~ ® ACM-II (Main), Serial: 21200212

® Front Right Actuator, Serial: 23521021

LIBRARY

® Front Left Actuator, Serial: 23468026

HAPTISYNC MODE
D-BOX Coded Gaming

8. HAPTIC OUTPUT

v, —
ob Start Haptic System Test e @ Identify Actuators o C ResetUnit

9 » Start Haptic System Test e ® Identify Actuators o C ResetUnit

1  Use the Rotate 180 button to change the orientation of the 3D platform view.

2 Use the Start Haptic System Test button to test the hardware-software communication of the system by
generating movement and vibration in a preset pattern.

3 Use the Identify Actuators button for interactive testing that validates that all actuators are located as
expected on the platform.

4  Use the Reset Unit button to reset the D-BOX haptic system. Reset all your actuators to neutral (The
platform will perform a homing sequence).
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The Diagnostics tab displays real-time health status of the haptic system. If a component fails, related information

appearsinred.
B D-BOX HaptiSync Center

DBOX orr BB 1 KCU623 Seat #1

Settings
SOFTWARE

Overall State
Fault (s)

Interface Index
Type
LIBRARY Configured Model Name

Diagnostics

Comm Unit
oK

o]
KCU-1P ACM-II (Main)

Actuator Actuator
FrontRight Front Left
QK OK

(o] [¢]

AC218 SMO602 AC218 SMO602

Orientation
Configuration Code
Serial (Interface)
Serial (Actuator)
Supporting Axis
Stroke
Weight
Motor Temperature
Average Square Current
Instantanecus Motor Current
D-BOX Coded Gaming High Voltage Rail

« Auxiliary Supply Voltage
Logic Voltage
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This application allows you to build, modify, and activate your Adaptive Gaming profiles. You can also share
favorite profiles with other D-BOX users by right-clicking on the profile and selecting the Export function.

D-BOX Adaptive Gaming Configurator

Haptic Qutput Enabled

Adaptive Profile Selector

Search o Generic Controllers

MS
KB
GC

P Dead By Daylight (Third Person, Keyboard
8 Destiny 2 (FPS, gamepad)

M Diablo IV (top-down RPG, gamepad)

M Disney Speedstorm (arcade racing, gamep | Note
P DOOM Eternal (fps, keyboard)

Keyboard

Gamepad Controller

0 mapping(s)
0 mapping(s)
13 mapping(s)

@ Movement - Joystick
mEIden Ring (action adventure, gamepad)

P Elite Dangerous (Space, Gamepad)
M Escape From Tarkov (FPS, Keyboard)
M Fall Guys (arcade, gamepad)

P Far Cry 5 (FPS, keyboard)

P Far Cry 6 (FPS, Keyboard)

M For Honor (action, gamepad)

M Fortnite (battle royale, gamepad)
PGIA V (action, gamepad)

M Hell Let Loose (FPS, Keyboard)

GC: Axisl eftY
GC: AxisleftX

Set Input

lovemnent - Joysticl

&4 M Joystick
GC: AxisLefty
GC: AxisleftX

Set Input

M Hogwarts Legacy (adventure, gamepad) (® @ Action - Continuous

8 League of Legends (top-down, keyboard)

M Lies of P (Action Adventure, Gamepad)

& Monster Hunter Rise Sunbreak (action adv
M 0ne Finger Death Punch (2d, mouse)

#0ri and the Blind Forest (platformer, game

Create Profile... Import Profile...
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GC: LeftShoulder

@ Action - Button

GC: RightShoulder
Add Haptic Effect in Profile...

o @® Elden Ring (action adventure, gamepad)

Joystick Controllers

Player Velocity

Footsteps Ambience

Aim Sights

Light Attack (1 Handed Axc)

Charging Attack

Add Group Selector...




This is a useful tool for troubleshooting your haptic system. The System Monitor Recorder lets you export logs,
helping our Support team diagnose and resolve issues:

STEP 1. Power off all ACMs by disconnecting their power cords.

STEP 2: Open the D-BOX System Monitor Recorder from the D-BOX Utilities folder and let it run in the
background.

STEP 3: Power on the ACM(s).
STEP 4: Run the simulation or game software until the issue is reproduced.
STEP 5: Once the issue is reproduced:

Click Save Recording to save the recording file.

LR D-BOX System Monitor Recorder X

SYSTEM MONITOR RECORDER

Save Recording Take Snapshot

Version: 1.0 (20551)
Copyright ® 2014, D-BOX Technologies Inc.

Click Take Snapshot.

IR D-BOX System Monitor Recorder X

SYSTEM MONITOR RECORDER

sor e

Version: 1.0 (20551)

Copyright © 2014, D-BOX Technologies Inc.

Save both files using the default names to simplify the identification process.

STEP 6: Send both files by email to D-BOX Support.
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The D-BOX Stimuli Presenter is a keyboard-controlled application for sending basic signals to the haptic system,
which is helpful for testing and demos.

B | D-BOX Stimuli Presenter

Travel time: 1.0 s.
Ambiance and effect intensity: 8 dB
=== PRESENTER MENU ===

Roll/Pitch TRAVEL DIRECTION Heave TRAVEL DIRECTION TRAVEL DURATION
Left /|\ Right Up
[7]1 [8] [9] Forward / [-] Decrease
<-[4] [5] [6]-> Center # 5 [+] Increase

[1] [2] [3] Backward

\|/ Down

[TI[Y] Gun effect (front) [B] Boat ambiance EFFECT INTENSITY
[G]1[H] Gun effect (back) [C] Climb ambiance

[E] Explosion effect [R] Rumble ambiance

Sine Generator [U] Decrease Frequency
[0] Increase Frequency
Stop ambiances [Q] Quit
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The Communication Unit transmits the data from the haptic source to the first ACM in the chain.

KCU-1X KCU-1P

Model : KCU-1X

DB0OX

Model: KCU-1P

}I)L' 48V
| .63a
= -
EE =

HAPTIC OUT L USB

L =

‘-
 MASTER OUT . USB I

CAUTION: Avoid connecting the Communication Unit to the USB port of a Windows computer
before the D-BOX HaptiSync Center software suite has been installed. Although the
application installs itself as soon as the Communication Unit is connected to the
computer, it requires driver files to complete the installation process.

CAUTION: The KCU-1X works with D-BOX G5 Haptic Actuators and G3 FLEX ACMs. The (older)
KCU-1P works with D-BOX G2, G3, and G3 FLEX ACMs. Never connecta KCU-1P or a
KCU-1X to an ACM-I (G1).

The KCU-1X comes with a USB cable and an installation bracket. It has two ports: HAPTIC OUT and USB (powered).

The KCU-1P comes with a USB cable, an installation bracket, and a power supply. It has two ports (MASTER OUT
and USB) and a power input jack.

PORTS / JACK RECOMMENDED CABLE COMMENTS

1 If you do not use the provided cable, ensure to

KCU-1X use a shielded CAT5E or CAT6EA cable and that
HAPTIC OUT the RJ45 at each end features a metal jacket.
or ) The total length should be 100 ft. (30.5m) or
KCU-1P Use the shielded CATSE/6A cable less (Communication Unit to last haptic
MASTER OUT provided included with your haptic system system).
Connect the package. 1 Connect one end of the cable to the OUT port
- of the Communication Unit.
Communication
Unit to the ACM 1 Connect the other end of the cable to the
MAIN IN Port of the ACM.
1 Connect the USB-A end of the cable to the
USB USB port of the computer.
1 Connect the other end (USB-C for KCU-1X,
Connect the Use the provided USB cable to connect the USB-B for KCU-1P) to the USB port of the
Communication | Communication Unit to the computer. Communication Unit.
Unit to the f  Ifyou are not using the provided USB cable, the
computer total length of the USB cable you use must not
exceed 6 ft (1.8m).

POWER 100 - 230VAC, 50 - 60Hz, 0.63A 1 Always connect the power cable to a grounded
(KCU-1P only) Output: +48VDC receptacle.

20
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At power up, the front LED shows the status of the Communication Unit.

NOTE:

1 The KCU-1Xis used with ACM G3 FLEX, G5 (using HB240 Haptic Bridges), and ACM G3 FLEX/G5
mixed systems).

1 The KCU-IP is used with G2, G3 ACMs, and systems combining ACM G3 FLEX with older ACMs).

Power up sequence

KCU-1X: No power present/USB not connected.
KCU-1P: 48V-power present but no USB connection

Orange Connected to the computer USB port, drivers are installed. The unitis ready to
g operate.
Green Active Motion

For more information on the LED status, refer to the Troubleshooting section.

NOTE:

1 One KCU-I1X can provide the haptic signal for a maximum of 7 daisy-chained ACMs G3 FLEX or 7
daisy-chained G5 Haptic Bridges.

1 One KCU-IP can provide the haptic signal for a maximum of 20 daisy-chained ACMs G3 or 63 daisy-
chained ACM G3 FLEX.

246-914-0005-EN8
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D1B30X
7.ACTUATOR CONTROL MODULE (ACM)

7.1 ACMFamilies and Compatibility

There are multiple ACMs in the G3 architecture. This section covers the details for the ACM G3 FLEX.

If you have a system using an older version of our ACMs (G2 or G3), please refer to Appendix B - G3 Haptic
System Using Older ACM Versions (ACM G3 or ACM G2).

If you have a system using G5 actuators as well, please refer to Appendix C - Mixing G5 and G3 Haptic
Systems.

In G3 architecture, the ACMs are only compatible with a G3 actuator (motor and mechanics). Components
of different generations are not compatible with each other.

7.2 Voltage Selection

Set the ACM G3 FLEX voltage according to your region's power requirements using the selector switch next to the
power connector.

s
o AT P i
e K0 ey

| 120V A A 230V

7.3 ACM Door Installation (6-inch travel haptic systems only)

The actuators come packaged separately from the ACM for 6-inch travel haptic systems. Connect the actuator(s)
and secure the access door using the provided Quadrex screws. If using a single actuator with the ACM, install the
actuator door using the provided Quadrex screws.

One actuator connected (to the ACM)

22
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Two actuators connected

7.4 ACM Connections (with KCU-1X Communication Unit)
Depending on the ACM position in the system, itis programmed as:

1 MAIN: First ACM in a haptic system
1 SECONDARY: Allfollowing ACMs

The last MAIN and SECONDARY ACM(s) in the chain must always be terminated using a one-foot, shielded CATSE
or CAT6A cable, connecting from NEXT to END ports of ACM.

NOTE: The ACM ports have been renamed on the ACM G3 FLEX; however, they are in the same order as on the
ACM G3.

ACMG3
FLEX
IN IN
OouT NEXT
END END
NEXT (OPTIONAL) | SECONDARY
KINEREMOTE REMOTE

The following are typical ACM configurations for a haptic system.

1ACM G3 FLEX (1or 2 actuators)
PC

MAIN ACM G3 FLEX

HaptiSync
Center

Model : KCU-1X

Tk

ETHERNET CABLE
USB CABLE
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| MAIN ACM G3 FLEX | \ SECONDARY ACM G3 FLEX [

HaptiSync
Center

NEXT

ETHERNET CABLE

UsSB CABLE

| MAIN ACM G3 FLEX | | SECONDARY ACM G3 FLEX ‘ | SECONDARY ACM G3 FLEX | | SECONDARY ACM G3 FLEX |

pc  ETHERNET CABLE IMPORTANT: The SECONDARY portis used only
from the MAIN ACM to the SECONDARY ACM.

HaptiSync

Gomgs Use the NEXT port from all SECONDARY ACM:s.

USB CABLE

The following example shows three D-BOX haptic systems using two ACM G3 FLEX each. In this case, the three
systems are daisy-chained.

| MAIN ACM G3 FLEX | | SECONDARY ACM G3 FLEX |

-

2z

MAIN ACM G3 FLEX

PC FTHERNET CABLE

HaptiSync
Center

USB CABLE
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The following table shows the maximum axial load for each actuator.

TRAVEL ACTUATORMODEL | MAXIMUM AXIAL LOAD | MAXIMUM AXIAL LOAD'
(mechanics name) Ibs. Nb-sox
250

250HD (ACI0) 1900

15in 400HD (ACI0) 400 2400
250i (AC218) 250 1900

400i (AC218) 400 2400

3.0in 250i-3 (AC231) 250 1900
400i-3 (AC231) 400 2400

6.0in 500HD-6 (AC360) 500 2800

You can find the reference to the maximum axial load in the Haptic Output tab of D-BOX HaptiSync
Center, under Diagnostics. The Newton units are areference to the load perceived by each motor but
cannot be converted into actual Newtons; therefore, D-BOX uses a proprietary, Newton-based
measurementindex.

IMPORTANT:

1 Make sure that the weight on the platform does not exceed the maximum supported weight.
1 Make sure that the weight is evenly distributed among the actuators of the platform (as centered as
possible).

Each actuator has an individual maximum payload. When integrating a haptic system on a platform, itis
recommended to balance the center of gravity (C.G.) of the platform to ensure each actuator supports an equal
load. The following figures show equal weight distribution with two, three, or four actuators.

2 Actuators 3 Actuators 4 Actuators
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The D-BOX haptic system can produce a 1G acceleration or greater. However, to avoid the risk of injury or damage
to the equipment, it is recommended to calibrate the haptic system to produce a maximum of 1G, using the
intensity sliders found in D-BOX HaptiSync Center. An acceleration above 1G can cause the platform to jump.
Jumping can be observed when the actuator lifts off from the ground. The following figures show a piston jumping
inits cup:

Actuator sitting in the ending Actuator jumping out of the ending

The shock of a piston falling back down in its cup reverberates on the top bearing of the piston, which takes the hit
to protect the motor. As wear progresses, the bearing becomes noisier, reducing the service life of the ball nuts and
screw. Avoid having the actuator jump in the cup.

This behavior is typical when running the platform with no or light weight. There are no guidelines for minimum
weight. Itis highly dependent on the actuator position, haptic code, simulator weight, simulator structure, and
weight distribution.

Respect the minimum distance between actuators for adequate movement of the platform. Measure the distance
from a square surface enclosing all actuators (see example below). Respecting the spacing guidelines ensures
proper interaction of the haptic system with the actuators, as well as proper lateral force transfer.

A

*- AL | e
A 5 15in 14in [356 mm]
\ . .................. . 3.0in 24in [610 mm]
6.0in 36in[914 mm]

When using two actuators and a pivot, or three actuators, install them in an isosceles triangle pattern.

/ v ’\
7 A 1 Y
1 \ | N
’ Al 1 AN
’ AY )
r A : A
7 \
’ A 1 N
1 \
@ ® . ‘®
Adequate actuator Inadequate actuator
integration integration
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When using four actuators, install them in a square or rectangular pattern.

8.6 Actuator _

The
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