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The Flight Illusion gauge/module concept is based on a so called “Bus” system, by which all
gauges and logic components can be daisy chained. Advantage of this concept is a very
serious reduction of wiring and cabling.

Basic component of the system is the
Central Interface Module (GSA-55 or GSA-
55PS). One side of this module is
connected to the USB port for
communication between the control
program and a standard Hard Disk style
power connector to power all the
connected gauges.

On the other side are four ten pin
connectors combining both the power to
the gauges and the data

interchange between the PC and the
gauges. Because of power consumption
and signal degradation the number of units
that can be connected per connector on the
CIM s limited to a maximum of 16.

Due to the daisy chain concept the gauges are in fact all connected in parallel, so a sort of
protocol is needed to communicate with one single gauge or logic unit. For that reason
each gauge has a unique address —called GaugelD- that enables the control program to
exchange data with one particular unit. The address range is in total 255 different addresses
varying from 1 to 255.

H

By default, new gauges get either an address that is specific for a certain
gauge type or 255 when the gauge is a universal type. Example: the
altitude indicator (a specific fixed function gauge) will at production be set
to address 101, but a small generic single needle gauge (that can be
used as e.g. flap indicator) will be set to 255.

As addresses must be unique on a daisy chain, you can add only one
new generic instrument (with address 255) at a time. The software

enables the user to detect the new gauge and the user can then change the address of the
gauge to an address that isn't in use yet.

The configuration part of the control program allows the user to change addresses but also
gauge specific things like the needle speed (for smooth movements), the altimeter mode
(Inches HG or mBar), etc. These settings have to be done only once as the address and other
settings are saved in the gauge.
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To build- up your configuration it is the best to start with only one gauge
connected. Do a “search” with the software and configure the gauge. Also
give the gauge a unique ID, other than 255. When done click apply and
save your configuration. After this step you can apply your next gauge and
repeat these steps.
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2. Hardware installation.

The CIM and Gauges must be connected as shown in the picture below.

INTERCONNECTION
FLATCABLE

160\ @
\
TP

POWER

FIG 1.

For the power you can either use a separate power supply (EP-CPS) or -via an extension cable and
free power connector - the power supply from the PC. The power consumption will vary with the
number of units connected. Roughly each connected G-Step components will draw maximum 50mA
from the 5 volts and 20mA from the 12 volts.

A Never connect or disconnect gauges while the power is switched
\ ) on (this may damage the processor on the gauge)

On the CIM both voltages are protected via a fuse located closely to the power connector.

The CIM has six mounting holes that can be used to mount the CIM.
The mounting holes are connected to ground and can be used to mount the
PCB to metal surfaces providing these are either grounded or “floating”.

To prevent short circuits take care to keep the PCB free from
metal or other conductive surfaces.
H



USB is a standard cable from either the PC directly or a USB hub. The little sub-PCB is a
converter that translates the USB interface into serial communication levels as used by the gauges.

The four flat cable connectors on the PCB are for connecting the daisy chained gauges. These
connectors are identical and can be used as wanted. You can connect up to 16 gauges on each
connector. Hence, a maximum of 64 gauges/modules can be hooked up to 1 interface.

All gauges and G-Step components have two interface connectors (except for the compass, that
has only one connector). Also these are identical and don’t care which one you use. We added two
connectors per gauge to simplify the daisy chain system. One can be used as the input from the
CIM or another gauge and the other one to connect it with a flat cable to the next one. It is also
possible to use cables with more than two connectors, by which one connector on the gauge will
remain free. Using a short cable this connecter can be used to e g a gauge located aside.

interconnection
flatcable

FIG. 2



3. Software installation.

Flight illusion gauges can be used with different simulator software. This version of Simulator Control
Program software is compatible with the F4 based Flight Simulator (abbreviated FS in this document).
In order to make the gauge work with your simulator platform you need to download the following:

1) the USB to COM

driver. (ftdichip.com)

2) the Flight Illusion software file

3.1. Driver installation.

When the CIM is connected properly to USB and Power, the PC can be switched on. Windows
will now detect new Hardware. The interface of the CIM uses a translator circuit, to map the USB
interface onto a Serial Communication Port. In general PCs have one of these ports so the
CIM will be installed as communication port 7for example. But, depending on your configuration, a
higher port number is possible. This mapped communication port requires drivers and
Windows installation manager will ask for them. If windows didn’t have a driver for this board you can
download it from the internet page: http://www.ftdichip.com/FTDrivers.htm
Depending of your used windows version you can find the right driver here. Our software is tested on
the following English windows versions: Windows 7, Windows 8 and 10. Other systems could be worked
also but are not supported yet.

When driver installation

is done this can be checked

in the Control panel

“System - Device manager”. An additional serial port should appear there.

via

& Device Manager
File Action View Help

e @ H=EE

O * USB Serial Port (COMT) Properties

g !/S8 Seral Port COMT)

- Dizk drives
& Display adapters
* Firmware
i Human Interface Devices
=@ |DE ATA/ATAPI controllers
_T: Imaging devices
=1 Keyboards
@ Mice and other pointing devices
[ Moniters
§ MaturalPoint Devices
@ Network adapters
E? Other devices
[ Portable Devices
~ i Ports (COM 8. LPT)
E Prolific USB-to-Serial Comm Port (COM3)
i USB Serial Port (COM7)
= Print queues
= Printers
I Processors
B Software devices
i Sound, video and game controllers
G Storage controllers
Em System devices
§ Universal Serial Bus controllers
=1 WSD Print Provider

Manufacturer: FTDI

Device status

General Port Seftings Driver Details Events

Device type: Ports {COM & LPT)

Location on USB Serial Converter

This devics is working propery

Cancel

Clicking the —in this case COM7- port brings up the properties of this port:

If wanted, the port number can be changed via the Advanced Port Settings:

@@ Be sure that you know the right COM port number, because you need
5 this information to set the correct COM port number in the Simulator
~ Control Program software.



http://www.ftdichip.com/FTDrivers.htm

Advanced Settings for COM7 ? *
COM Port Mumber: COM7 “~ oK I
USE Transfer Sizes Cancel
Select lower settings to correct performance problems at low baud rates.

Defaults
Select higher settings for faster performance.
Receive (Bytes): 4096 e
Transmit (Bytes): 4096 w
BM Options Miscellaneous Options
Select lower settings to correct response problems. Serial Enumerator
Serial Printer ]
Latency Timer {msec): 15 v Cancel If Power Off |
Event On Surprise Removal |:|
Timeouts Set RTS On Close ]
Disable Modem Ctrl At Startup ]
Minirmum Read Timeout {msec):
( ) 0 ~ Enable Selective Suspend |
Minimum Write Timeout (msec): 5 Selective Suspend Idie Timeout (secs): | g e
S

The selected comport should of course match the com port selection in the Simulator Control Program, which
you will install later.

The supplier of the USB to Serial port converter updates the drivers regularly. These drivers can — when
needed- be downloaded from http://www.ftdichip.com. Use in that case the virtual com port drivers for
the FT232B and the operating system you are using. Latest drivers are in the installation package.

No other drivers need to be installed, as the application program communicates with the instrument cluster
via this communication port solely.


http://www.ftdichip.com/

3.2. The Application Program

The application program is licensed as an “evaluation version” and can be installed from the install
package via the Setup program (‘Simulator Control Program Setup.exe’). This package can be downloaded
from our website. It will install some extra extensions for driving the serial port and will put the Instrument
Control program in your program list. The serial port drivers will remain unchanged and will need no update.

The unregistered evaluation version is fully functional, works 30 calendar days and can be launched 10

times.

1) Software requirements:

- Windows 7 and up

- .Net Framework version 4.6.2
Note:

- The application was tested on English Windows versions only

2) Software setup

%, Simulator Control Program Setup

Welcome to the Simulator

the Setup Wizard.

Control Program Setup Wizard

The Setup Wizard will install Simulator Control Program on
your computer, Click "Mext™ to continue or "Cancel” to exit

< Back Cancel

[, Simulator Control Program Setup

End-User License Agreement

Please read the following license agreement carefully

END USER LICENSE AGREEMENT

THIS SOFTWARE END USER LICENSE AGREEMENT ("EULA") IS A
LEGAL AGREEMENT BETWEEN YOU (EITHER AN INDIVIDUAL OR,
IF PURCHASED OR ACQUIRED BY OR FOR AN ENTITY, AN ENTITY)
AND NELFIELD LIMITED. IT PROVIDES A LICENSE TO USE THIS
SOFTWARE AND CONTAINS WARRANTY INFORMATION AND
LIABILITY DISCLAIMERS. BY DOWNLOADING, INSTALLING OR
USING THE SOFTWARE YOU ARE INDICATING YOUR ASSENT TO
THE TERMS OF THIS LICENSE. IF YOU DO NOT AGREE TO ALL OF
THE FOLLOWING TERMS, DO NOT DOWMNLOAD OR INSTALL THE
SOFTWARE, DISCONTINUE ITS USE IMMEDIATELY AND DESTROY

W

(®) I accept the terms in the License Agreement

(O I do not accept the terms in the License Agreement

Launch Simulator Control Program
Setup (downloaded from our website
www.flightillusion.com/support).

Please read and accept the terms in
the End-User License Agreement to
continue the installation.


http://www.flightillusion.com/support

Click the “Install” button to start the
installation. Local administrator
privileges are required.

7 Simulater Control Program Setup

Ready to Install
The Setup Wizard is ready to begin the Simulator Control Program installation

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back™. Click "Cancel” to exit the wizard.

<Back [ fmstal | | Cancel

[, Simulator Control Program Setup

Installing Simulator Control Program

Please wait while the Setup Wizard installs Simulator Contral Program. This may
take several minutes.
Status: Copying new files
|
< Back Mext =
&, Simulater Control Program Setup x Finish the installation.

Completing the Simulator
Control Program Setup Wizard

Click the "Finish” button to exit the Setup Wizard.

< Back Cancel




3) Registering the software

When launching the
Simulator Control

Thank you for choosing our product. This product requires registration. To register, please fill out Program, the Product

the registration form below. Then, dick the OK button to continue.

* are required fields.

Registration screen will be
displayed. You must fill-in
the mandatory required
field marked with “*”.

*First Name: HLast Name:
| |

*Email: Phone:

| |

Company: Street:

| |

*City: State:

| |

*Zip: ountry:

Reqgister Later 0K

Pressing “Register Later” will show the following screen:

License Status X

Mumber of days allowed: 30 days
Mumber of days left: 30 days
Mumber of executions allowed: 10 times

Mumber of executions left: 10 times

CK | Cancel |

This shows the License Status in
evaluation mode. Pressing “OK” will
launch the program, decrementing
the “Number of executions left:” by
1.

The evaluation mode is limited to 30
days.

Pressing “Cancel’” will cause the
program to exit with no decremented
executions left counter.

Pressing “OK” on the above “Product Registration’ screen will show next:

Product Registration X

To activate the product, use the Registration ID below to register. If you are connected to the
Internet, dick the Register button to register. Or, you can visit our website to register at any
time.

If you have already registered the product, please enter your License Key and then dick the OK
button,

Reqistration ID: |82F??Y8 SOUASMGG2-FZEUCSYAPMCZHIPH-F

License Key: |

Register Later Register | Ok |

10

This screen gives 3 possibilities:

a) “Register Later”
Shows the License Status screen and
enables to continue in evaluation mode.

b) “Register’
Generates e-mail to Flight lllusion with
the Registration ID and the mandatory
info entered in the Registration screen.

) “OK’
Activate the software. Enter the by e-
mail received License Key in the field.



Simulator Control Program

For F4 based Flight Simulator

F5Slink stztus:  Bmor: Cannot read the FS Shared Memory
Connected simulator:  NAA

Control Program wersion:  1.5.2

Configurations: |Defautt F4-FS cfg

F-16_20160811.cfg
F-16_20170628 cfg
F-16_20170707 cfg

Selected Configuration File: | Default F4-FS ofg |

Waiting for Simulator startup

Continue | Configure | Bit |

W |FLIGHT
_-LH_LI_ISIEIN o
FHsssBn @

Software by NELFIELD LNTNTED

Simulater Control Program

For F4 based Flight Simulator

FSlink status: Connected to Aight Simulator; Okay
Connected simulator:  F4

Control Program version: 1.52

Corfigurations: | Default F4-FS.cfg

F-16_20160811.cfg
F-16_20170628.cfg
F-16_20170707 cfg

Selected Configuration File: | Default F4-FS cfg |

Program will autostart with Selected Config in: 2 Seconds

cminn | _contge |

! lFLigHT 2
| £ ILLUSION P
FHeanBro &

Software by \ NELFIELD LETNTED

\

The Simulator Control Program application
(“GSControl F4-FS.exe”) is the intermediate
between the G-Step components on one side and
the F4 based Flight Simulator on the other side.
Using FS Shared Memory it reads gauge values
and other parameters from FS and the software
calculates the values for the gauges.

After the driver installation is completed this
program can be started. If you start the .exe file
you should see this screen:

FS Link status” shows whether the F4 based
Flight Simulator is running and shared memory
is ready. When F4 based Flight Simulator loaded
and running this should read “Connected to Flight
Simulator: Okay”.

The other fields give data on version and type of
programs. The two buttons “Continue and
Configure” below the will be enabled as soon as
you have selected a configuration file.

If the Control Program is started before FS, it will show the message “Waiting for FS startup”. At
one second intervals, the program will check whether FS comes up.

As soon as the connection with FS is made the Wait
message will be replaced by an autostart message. If
no action is taken, the program will then load the
default configuration and start automatically. The
autostart function is aborted if one of the buttons is
clicked or a configuration file is selected manually.

At first run or when you add or remove G-Step
components you should click on the “configure”
button. This will open the configuration window and
gives you the tools to set the gauges and connect
them to the various F4 based Flight Simulator
functions. The configuration files delivered with the
installation package are just examples and contain
the standard variables, like available functions, types
of devices, etc. Together with these you need to
create your own configuration file. This is specific for
your setup and can’t be done by default.

\

~

Program” screen.

Hovering the mouse over the Flight lllusion or Nelfield Limited logo
e shows a “?” mark. Clicking will open the “About Simulator Control

)

11



152

Control Program version

CIFLIGHT
E ILLUSION

Software by

>

NELFIELD LINTNTED

Copyright (c) 2017 Nelfield Limited. All rights reserved.

Intemet:  http:/iwww flightillusion.com

Support:  F4software@flightillusion.com

License l | OK |

Manual Support

12

This screen provides following functions:
a) “Manual”’
Shows this manual in the PDF viewer.

b) “Support”
Auto generates an e-mail addressed to
F4software @flightillusion.com that has to be
completed to e.g. ask functional, technical etc.
questions or to report possible problems.

c) “License”
Show the software license agreement.

d) http://www.flightillusion.com
Link to the Flight lllusion web site.

e) F4software @flightillusion.com
Generates email to support, see b) above.



mailto:F4software@flightillusion.com
http://www.flightillusion.com/
mailto:F4software@flightillusion.com

3.3. The configuration setting

Simulator Centrol Program Configuration

Current Configuration

D Device Type

Model Version First Function

Second Function

Connection Status

Communication Settings (ComPort)

Current Set to:

G-5Step Control Unit: - 0 -
Search Devices | Reset Al |

Current Configuration File
| Default F4-FS cfg

Generic Settings

Gauge Lights Switch: ol ]
|Lig|'rt Panel: Simulatioj Process Interval

Actions

| Clear Corfiguration |

Search / Check connected units |

Test / Diagnostics |

Save / Load Configuration |

Close

The configuration screen consists of 7 zones. Each of them has one or more specific functions.

1 Current configuration: In this zone you will see all the connected gauges after
performing a “search”

2 Communication settings: In this zone you must assign the com ports that are active.
Perform a search devices and assign the ports manually or automatically.

3 Current configuration file: reflects the configuration file that is actually in use

4 Generic settings: You can assign the gauge light switch and the process interval
(number of times /second that the data is refreshed)

5 Actions: The Actions section contains a number of buttons to maintain, create and test
your configuration.

6 Search progress: is a control bar that colors blue as the “search” command moves
through the 255 possible gauge ID’s to see if they are populated.

13




After clicking “configure” you get the screen that enables you to create a configuration file that matches
your setup. Any of the supplied configuration files can be used as basis.

Simulator Contrel Program Cenfiguration

Current Configuration Communication Settings (ComPort)

D Device Type Model Version First Function Second Function Connection Status Cument Setto:
101 Digtal/Analogue Aftimeter 01 04 Atitude Unknown G-Step Control Unit: g 0 -
103 Attitude Indicator 04 03 Al Pitch Al Bank Unknown

105  Large gauge; Dual Needle Concentric 03 m Indicated Ar Speed Indicated Air Speed Unknown

150 Small gauge; Single Needle 01 01 Oil Press. Unknown

160 Small gauge; Single Needle o1 m Engine Mozzle Position Unknown

170 Small gauge: Single Needle 01 01 Turbine RPM Unknown

180 Small gauge; Single Needle 01 m Fan Turbine Inlet Te.. Unknown

Search Devices Reset All |

Current Configuration Fle
Default F4-FS.cfg |

Generic Settings
Gauge Lights Switch: .

|Lig|'rt Panel: Simulatioj Process Interval

Actions

Clear Configuration |

Search / Check connected units |

Test / Diagnostics |

Save / Load Configuration |

Close

In this example you can see lots of gauges that seem to be connected. We have used the
configuration file Default F4-FS.cfg (as found in the general setting).You will have to clear this
configuration to get started with your own gauge assignment.

1) Current configuration

you will see all the gauges that are connected to this configuration. It actually shows the contents of
the selected configuration.

Simulator Control Program Cenfiguration

Current Configuration

0 Device Type Model Version First Function Second Function Connection Status

101 Digital/Analogue Altimeter Unknown
103  Aftitude Indicator 04 03 Al Pitch Al Bank Unknown
105 Large gauge; Dual Needle Concentric 03 m Indicated Air Speed Indicated Air Speed Unknown

- ID is the GaugelD of the device

- Device type gives the universal device type, like large, small and number
of needles or type specific gauge.

- Model is an indication for future G-Step Control programs. It will be used for
e.g. the faceplate as used on that gauge.

- Version is the level of hardware and micro program.

- First function the function(s) the first needle is assigned to .

- Second function the function the second needle is assigned to (to be used
when some gauges have a double function (like the dual needle gauge).

- Connection status shows“unknown” when no communication was done
yet. After the search/check, it will show either “connected” or “not
connected”.

14



2) Communication setting
Communication Settings (ComPort)

Cument Set to:

G-5tep Contral Unit: - 0 -

Search Devices Reset Al

Most important part is setting the virtual Com Port to
which the Central Interface Module is connected. The pull
down list will only list the ports that are available on your
computer. Mostly comport 1 and 2 are standard ports.
The virtual communication port you added for the CIM will
in general be 3 or 4, but any port number can be
selected when you change that via the Windows
Configuration Setup as described in the Hardware
configuration.

To change the Comport select one from the pull-down list and click the
A set “9” button. The control program will now communicate via this com

T —

port. When you save the configuration also this comport number will be

written in the configuration file and will be selected at next run.

3) Current configuration

Current Configuration Fle

| Default F4-F5.cfg

The box Current configuration file shows the active configuration.

A At distribution some example files are inserted, but these are for demo purposes
\ / only and will not automatically contain the configuration you have installed.

4) Generic Setting

Generic Settings

Gauge Lights Switch: — I

Light Panel: Simulati-:uj Process Interval

You can change the settings for the gauge light switch. This will define what light switch will turn on
the backlight of the gauges. You can also modify the process interval. This is only needed when you
are not happy with the refresh rate. The interval determines how often the data is send to the gauges.
E.g. a process interval of 31 means that the data string is sent 31 times per second. Don’t set this
process too fast. This results in inoperable gauges, because a new string is initialized before the

previous one is ended.

Actions

Clear Corfiguration ‘

Search / Check connected units ‘

Test / Diagnostics ‘

Save / Load Configuration |

5) Action settings

The Actions section contains a number of buttons to
maintain, create and test your configuration.

Most buttons will be self explaining,

15



6) Search Progress

When you click on “search/check connected units” in the “actions” pane, you will see a progress bar
moving as the software polls each of the 255 ID’s that can be assigned. All those gauges that are
connected and that have a unique ID number will show up in the “current configuration” pane.

e Note on the Configuration file:

N— The Configuration file contains both settings for the program itself, like the
specification of functions, supported Gauge types, etc. and the user specific
configuration data like gauge IDs, assigned functions, etc. For that reason it is
possible that the settings part of configuration file will change when a new
release of the Simulator Control program is distributed. A new
package will always contain the latest configuration file matching the released
version.

Get started

To personalize your configuration file at first start-up you can best click the Clear Configuration and
then search for connected units. By starting that function the program will try all possible addresses
from 1 to 255 and when a unit “answers” it will “tell” which gauge-type it is and which address
(GaugelD) it has.

When the search is ready, you should have a list with the connected units and overview of your
configuration. When an instrument is already assigned to a FS function, this will also be listed.
Otherwise it will show “not assigned”.

These are gauges that can have more functions, depending on faceplate,
number of needles, display, etc. This means that you can add only one
new gauge at a time. Before connecting a next instrument you must
change the address to a free number.

<7 Dedicated instruments, like e.g. the Altimeter (101) and Attitude
Indicator(103), will have a standard ID at delivery, but you can change
that afterwards if wanted. Should a configuration contain one or more
gauges with the same address (ID) these gauges will probably not be
found at search, simply because two replies at the same time will result
in a garbled and not recognized data package.

@ @ Most generic gauges are delivered with the standard address 255.
"

Configure Single Meedle Gauge

 Gauge Assignments and Setiings

Gauge ID: |150 Type: |Small gauge; Single Needle

Category: Function: Nr-
Assign to: |Engines j |I}43. Qil Press. j j
Plate type: [037. Oi Pressure F16 =] < clibrate
Description: Engine Qil Pressure
55 psi = 16384

Change the ID of all the gauges that
have ID 255 in order to have all
different ID numbers for all the gauges

16



4. Testing your configuration.

Gauge configuration can be tested by clicking the Test / Diagnostics button in the Actions section. It
will bring up the form below:

Test & Diagnostics connected gauges

—Create and test gauge manually
Gauge 1D Gauge Type Model Version
255 | | RN
Add to Config
Reply: | Mo rephy - | _
Gauge 1D Type Gauge Type Model  Version
LI ] L L
Poll Gauge |  Stop Polling |
— Send Gauge commands directly
Waming: Using direct Gauge commands can destroy gauge settings and calibration!
Command #:[ 7 Command Value] 0 Sent ToGauge | -10 | -1 | +1] +10]
Close

For all gauge types a sequence of commands is predefined, which can be executed either manually
step-by-step or automatically. The speed of execution can be adjusted using the command interval
slider. Range of this slider is from 40 milliseconds up to 5000 milliseconds (5 seconds).

The lower part (Create and test gauge manually) is for diagnostics only and should be used with care.
It enables user to “force” a gauge into the configuration and to constantly poll a particular gauge. The
Poll Gauge button will generate a command to the GaugelD selected in this section and the reply is
written into the reply box. This is hexadecimal format and interpretation is more difficult. However in
general replies will be 25 characters long and end with “FF”. Receiver progress is monitored by the
rotating “cross” on the right site of the reply.

You can add any gauge to the configuration using the Add to Config button, but be careful doing that.
As you can force any gauge and any gauge type into the configuration, there is a risk that the control
program will generate commands that do not match the gauge. So: just use this function for
diagnostics and fault finding only.

17



5. Configuring a gauge

When you are in configuration mode and the search results are showing in the current configuration
window pane, you can click on a gauge line to open a set-up screen for that device. The screen you
get will depend on the gauge type and contains the settings specific for that gauge. Below the
screen for a generic Single Needle gauge is given:

— Gauge Assignments and Settings

Gauge 10: |'|EI] Type: |Sma|l gauge; Single Needle Mew 10: -
Category: Function: Nr:
Assign to: |Engines ﬂ |1I"3. Engine Nozzle Posttion j | j
Plate type: |D38. Engine Mozzle Position F16 ﬂ <= Calibrate Rotation
v CW

Description: (£, qine outlet Nozzle pesition in %
(" CCW

Meedle Speed j
Slow Fast
Backlight Mode and Intensity (f available)

J - Exiem Light Status at Power On
7 o o o o o o o o o © o o o o % default O Of  On  AwaysOn Set

~ Test Gauge
Needle Position
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i value
Neede 1 | 0 Backlight
Mini I 380d
s Center el - " On & Of

max (315 dar)
Uninstall Assign / Apply Cancel

On top of this window the current GaugelD and the Gauge Type is shown. Using the drop down “new
ID:” you can select another ID. The list will only show the free GaugelDs.

5.1 Assigning functions to a gauge

Depending on the gauge type a sub-set of assignable functions is given. The functions are grouped
into a number of categories like Engines, Surfaces, etc.

If you select a category, the functions that belong to that category will be given in the function
dropdown list.

Next to that a number can be given. Mostly that can be “1”, but in particular motor instruments can
have a number varying from 1-4. So having, for example, two small single needle gauges, you can
assign one gauge to “Oil temperature, left motor (1)” and the other one to “Oil temperature, right
motor (2)”. Note: as the F16 has only 1 engine, this setting is irrelevant.

If not appropriate (as the function is single), you can leave it unfilled or zero. In that case the program
will assume number one.

18



The description box is an extended description or remark of the function. It does not affect the
operation and can be edited by the user via the button “list available functions” on the configuration
screen.

5.2 The Plate

Assignment of a function to a gauge is universal. All aircraft types will have parameters like indicated
airspeed, vertical speed, etc. But depending on the aircraft and its construction the gauge indicating
that measurement will differ as to range and plate layout. Most gauge plates (when identical to the
real aircraft) are not linear, which requires calibration of the needle against the measured value.
Using the Plate Type dropdown list, the plate can be selected that matches a particular aircraft. Most
standard plates will be included in the default configuration file and can be assigned to a gauge.

For “special” plates however, the user can create its own plate (or modify an
existing one) using the Calibrate button to the right of the Plate Type
dropdown. This button will open a screen to create, update and test the
correctness of a plate. The possibility to create/modify a plate is for
advanced users and will in general not be needed by users using the standard
G-step gauge range. For those who want to create their own specific plate: the
Advanced section describes how to do that.

5.3 Needle speed.

The needle speed slider sets the needle speed. Some “nervous” flight simulator readings can be
compensated by that function. Most usual setting is around 80% to 90% , but setting will depend on
personal preference and the function assigned.

MNeedle Speed j
Slow Fast

Oil temperature for instance can be set very low, but vertical speed will require a faster needle. Setting
too fast can result in a hampering stepper motor and wrong needle positions.

5.4 Testing the gauge

To test your settings you can use the Test Gauge slider. A complete 360 degrees rotation of a needle
is 1080 steps, but due to the “stop” we lose 45 degrees thereof, so the needle will have 945 positions
(0-944).

Backlight can be tested by clicking the on/off selections. Light will remain on or off when you close this
window, but when you start the actual simulation, the backlight on/off will be synchronized with the
light switches of FS and whether the aircraft has a power source on its main voltage bus. (Battery on
or a generator of a running engine). Note: in more complex configurations it is sometimes difficult to
locate a gauge just by its ID. Lights on/off then helps you to locate that particular gauge.

Some gauges from the latest generation (purchased after January 2015) can even be dimmed.

By clicking the “Apply” button the settings are saved in the configuration file. From that moment on the
instrument is assigned to the selected function and will (if changed) get its new GaugelD.

Clicking “Uninstall” will remove the instrument from the configuration. However, the instrument will
remain active via the current GaugelD and will -at a next search- show up again but then with the “not

assigned” label.

By clicking “cancel” no changes to either the configuration or instrument will be made. However, as the
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needle speed is saved in the instrument itself, this will keep its last speed setting.
The G-step gauge range has some gauges with more functions combined in one gauge. As an

example a dual needle gauge can be configured similar to a single needle, but the assignment
is doubled. One for each needle.

5.5 The Altimeter

Another instrument type is the Digital Altimeter. Clicking this gauge type will pop up the following
window:

Configure Digital Altimeter Gauge
Gauge Assignments and Settings

Gauge ID: {101 Type: |:= gital Atimeter (range -5000 to +50000 feet New ID: -

Fixed Function; Assigned to Altitude

1 1 1 1 1 l l l ] 1 1 Mode
MNeedle Speed j mBar inHg
Slow Fast -

| L Set Day
Altude Display Pressure Display Set Night

Backlight Mode and Intensity (f available)
Light Status at Power On

Jl—Se‘fas
0 0 0o o o0 o0 o o0 o0 00 0 oo f defaut | ¢ OfF  On " AlwaysOn Set

Light Intensity

Gauge : Air Pressure Control Needle Calibration
Eaction |I-Ia$te| gauge J -

Display Mode [ Control via Simulator Reset ﬂ j l_ ﬂ ﬂ M

* 5 Digits Altitude I

Test Gauge

Backlight
1| zen] il C on @ OF

Displays
« On  Of

Air Pressure Control

Airpressure setting: Fead I ‘Write I r ’—

Uninstall Assign / Apply | Cancel |

As this is a dedicated Gauge it is not possible to assign it to another function. The settings here only
effect the Gauge itself.

As mentioned at the previous Single Needle window, the Gauge ID can be changed from its standard
“101” to another ID. Mode of the air pressure can be changed from Inch Hg to Millibar, but should of
course match the text on the faceplate of the Gauge. Needle speed function is identical to the Single
needle gauge.

The altimeter has a needle that can make full rotations in both directions. A photo interrupter inside the
instrument is used to calibrate the zero position of the needle. But as needle can (depending on
assembly) have another position than the sensor, this difference can be adjusted using the needle
calibration box. At Reset, the gauge will search for the photo interrupter and stop there. Using the left
and right arrows, the needle can be moved to its corresponding zero position. Then click Set and the
displacement is saved in the instrument.

At delivery this is already done so normally it should not be necessary to do this, but we left it in for
situations where you disassemble the instrument and would take off the needle.
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To check whether the air pressure setting can be read from the instrument, you can click the “Read”
button. It should show the same reading as on the display of the gauge. To get the reading you have to
click twice.

In the Test Gauge box you can also check the gauge for correct functioning and whether light and
displays can be switched on/off. After closing this window, the settings for Display and Backlight will
remain, but when you start the simulation the displays and backlight will be synchronized with the FS
aircraft. So: there must be a power source for the display (otherwise it will be switched off) and for
backlight both power must be there and light switch must be on.

/ Important note \

@@ The air pressure setting is read from the instrument about 10 times per second
0 and send to the FS. There it will “rotate” the knob on the altimeter on the
screen and as such synchronize the on screen altimeter with the external

gauge.
</ You can check whether this reading works on the status screen in run mode.

The value there should follow the reading on the instrument display. From
there it is fed into FS.

Although possible (as it is an electronic display) it does not work the other way
around. So, changing the air pressure by mouse or keyboard will NOT change
the display reading of the Gauge. In other words: the G-Step Altimeter Gauge

is master.

This is compatible with other analogue simulator gauges, as —should this be

realized- a change in air pressure setting by mouse or keyboard would require
K an extra motor to make the knob and pressure plate rotate. /
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6. Configuration

Simulator Control Program Configuration
| Current Ce Settings (ComPort)
D Device Type Model Version First Function Second Function_ Comnection Status o S
101 _Digtal /A imeter GSepCotmitnt: [ 7 _< [0 <]
103 Atiude In © @ APch Al Bark Unknonn
105 Lage gauge: Dudl Needle Concentric 03 01 Indicated ArSpeed  Indicated Ar Speed  Unknown
150 Small gauge; Sngle Neede of 0t Ofes.  Uknown
inge Neede O 01 Engine Nozzle Postion Unknonn
inge Needle O 01 Tubie REM Unknown
180 Small gauge: Sngle Neede Of 01 FanTubreketTe.  Usknown
Search Devices Reset Al
Current Configuration File
Defaul F&F5.6g
Generic Seftings
[Light Panel Smulatio | Froce
Actions |
Clear Corfiguration
Search / Check connected units
Test / Diagnosts
Close
— File Load/S: i~ Partial Configuration Import ——
Current

Configurations |Default F4-FS cfg

F-16_20160811.cfg
F-16_20170628.cfg
F-16_20170707.cfg

Selected/Mew configuration File

[Defaut F4-F5.cfg

Delete | Load |  Set as Autostart

™ General settings (Ports, etc)

™ 1/0 module(s) Switches/LEDs
I Functions

™ Gauge types

r Configured Gauges

I Plates

r Engine Cluster Configuration

™ FFB Yokes

Save I

_impont_|

Select
Keyfile
Close |

Back to the main configuration screen.

Last button is the save / load button.

It will bring up a small window with the
available files and buttons to either save,
load or delete a file.

Clicking a filename will copy that file to the
new filename box. But you can also type a
new filename. Please note the file should
have the .cfg extension.

By clicking delete, save or load, the file corresponding with the
“filename new configuration” will be saved, deleted or loaded the
Simulator Control software.
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7. Running the simulation

When you click Continue on the main start up window you should see the screen below.

For F4 based Flight Simulator
General
Process Interval in mS
Cument Corfig: | Default F4-FS cfg | _)l | Hers I:I p/faec
Aircraft Position System Values Program Conirols
Attude Iii Rt Air Pressure setting: 0.0 InHg Run
0 mBar
Pitch 0 Degr. Instrument Lights: OFF Configuration
IAS Iic Knats Jet Fuel Starter: QOFF
Main Power Gen.: OFF

Mach 0
Heading 0 Degr Flight lllusion

_ Simulator Systems
ILS Horiz. N Simulator Control Program Hide

Wersion: 1.5.2

ILS Vert. 0 Exit

On top of the screen the current hame of the configuration file is given.
The Xfers box shows how many times per second the information for setting the gauges is
refreshed. The value will depend on the speed of the computer and how much process time for the
Simulator Control Program is “allowed” by the FS and other active applications. Remember here that
“faster is not always better”. About 30 x per second is normally good enough.

Some key values are shown on this screen, but not all. Run and Stop control the simulation mode and
when running the various boxes will show the actual FS readings. They are just there for
test/reference and to see if there is communication between the software and the Flight Simulator. By
clicking “hide” this screen will be minimized and when in Run mode the program will remain active and
update the connected gauges.

®,@ When al values are still 0, ( as shown in the picture) there is no
T communication with the Flight Simulator. In this case, the gauges
can’t be driven.

23



8. Trouble shooting

The basics for good troubleshooting is a step-by-step approach and isolating the problem.

& First step is a check whether power is connected to the Central Interface Module
and whether fuses are OK. One fuse is for the +12 Volts and the other one for the
+ 5 Volts driving all electronics.

When no communication at all check in Windows whether the virtual comport is
available and working correctly. And make sure the Communication port number
matches the settings of the Simulator Control Program. If the port number does
not exist the GSC will give a runtime error as soon as you activate a function.

=

Next you can start the control program without starting the Flight Simulator. And go
to the configuration screen. Click clear configuration and search for the connected
instruments. All connected instruments should pop up now. If not or one or more are
missing, check the flat cables or exchange them. Before doing so better switch off
power from the Central interface Module.

=

As mentioned before, the G-Step concept is a bus system where all “participants”
are connected in parallel and in order to communicate with a single one, it needs to
have a unique address. There are bus protocols to handle that, but in general these
protocols create a serious protocol overhead, which will always be there, also at run
time. So we decided to use a straight forward concept and keep the auto-
addressing out of the run time.

(=

But, as all benefits, it has a disadvantage. Addressing must be done by human
intelligence and only one instrument at a time. However, if you administer your
gauge IDs correctly, you can just disconnect all other gauges and connect only the
new one for configuration. This has to be done once. Nevertheless, double
addressing can occur and result in “not found” gauges.

=

Individual gauges can be tested by clicking them. Move needle and test whether
you can switch the backlight. In larger configurations it is sometimes difficult to
locate a gauge by its Gauge ID. Simple way of locating an instrument is clicking it
and switch on/off light to identify it via the Gauge window.

=

When all gauges can be reached and react on needle and light commands, you
can be sure the Hardware and interconnection is OK.

Next problem could be a configuration file that does not match your current
configuration. To check that print the list (by e.g. copy screen) of the gauges found
during “Search” with a cleared configuration and check if the configuration file you
use matches gauge ID’s and functions.

B> &

If that is all OK, the only problem that can remain is the connection between the
Simulator Control Program and the Flight Simulator. In order to check that
load the Flight Simulator and AFTER that load the Simulator Control Program with
the appropriate configuration file.  Status of the connection between the
Simulator Control Program and the FS displayed on both the main start up
screen and the status screen that is shown when clicking “continue”. It should show
“connection OK”.

(=

By depressing the “RUN” button the interface between the Simulator Control
Program and the FS will be activated. Now all boxes should contain the actual FS
values, like altitude, IAS, etc. If not the problem is outside the Simulator Control
Program and probably something wrong with the FS.

(=
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9. Advanced section

9.1 Gauge Calibration and Plates.

Realistic plates are identical to the ones in the real aircraft. These real instruments are as to
construction completely different and often driven by analogue sensors and actuators like air pressure,
non-linear temperature sensors, etc.

On the other hand the G-step needles are driven by high resolution stepper motors and due to that
absolutely linear. The “lazy” approach would be to create plates that fit the linear stepper motors, but
that would result in plates that would strongly differ from the original.

For that reason the Simulator Control Program has a built in utility to convert a Flight Simulator
reading into a plate that is identical to the original aircraft plate.

Clicking the “calibrate” button from a gauge configuration window will popup the screen below. The
principle is that a plate is divided into a number of calibration points that must match a certain needle
position. Between the calibration points the needle position is interpolated linearly.

Gaugeplate calibration

Gauge Calibration Active Gauge
Current Plate Calibration Settings D Neede:[1 | Type: [Small gauge: Single Needie |
Simulator Function Nr.: 173 Calibration Points Needle et s B 13
Category Value Needle Position Assigned to: |Englnes | |1 73. Engine Mozzle Position | E
Eni -
o (2 e oz ° | vailable Plates
. un |nn. . lame J -.I 0 1 -E\Z J 5 Nr. Plate Name
‘Englne Mozzle Position | o = : 001, ITT Bosing 737
Min. Value Max. Value J J B 002. ITT King Air
H 020. Oil Pressure Cessna 182
‘ |]| | 103' J = 232 J ; 021. il Temperature Cessna 182
o B T
= El ° < 025 Er s o e
\I/ ] 6 B : 026. Engine N1 King Air
H 027. Engine Fuel Aow King Air
Value to Transf J Ll 7 --521 J 3 D2é. Qil Temperature King Air
ue to |er | J B J : 025. Oil Pressure King Air
! H 032. Fuel Alow Cessna 182
S 033. p172
- s @l | S -
:
9 ) g 0| e | e
Add / Substract Unit = 1 [ ol 040. Engine FTIT F15
T T ~ 1 T - 12 - g J
Il :
Use Update or Create Plate to enable 14 :
To calibrate Plate assign Function - - E\——
Values to Needle Positions: B - Bl : Current Plate
~ First fill Minimum and Maximum - 16 - Nr. Plate Name
Wal in left col - ¥ i it
lj:!“?: II::: n:m:;n'l:u"n::::lm 17 - ‘Englne Nozzle Position F16 |
- Set Minimum in Value Min. The - I
setting of Maximum in one of the B : o Reload | Rename Update Cancel | Save |
o pont Bl ° @15dgn
- Click Range or Divide to define the o : Create New Plate
R e B e G em Plte Name
linearly devided value.
U g sider 10 mve the = |
needle to the wanted position on J
the plate and click amow to set. Create | | Cancel | ‘
- For non-linear plates the left column J

wvalues can be typed in directly.

On the left Gauge Calibration frame, the left Slider represents the value read from the FS and the
right part represents the needle position. For the creation of a new plate, you can Clear the row
containing the “value boxes”.

On top the Minimum value of the offset should be typed in and one of the 20 boxes below the
calibration points. For your convenience you can just type the maximum value into one of the boxes
and the depress “divide”. The in-between boxes will then linearly be divided. Trick here is to “play” with
the number of calibration point in order to get nice integer values. But you can also fill the calibration
points one by one> To do so use the slider and +/- buttons to set a particular value and then copy this
value to the corresponding Calibration Point box using the corresponding little arrow button.
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The “Read” button will pop-up the small window as used in during the “Creation and Maintenance of
Functions” and can be used to view real FS values for reference.

When left “Value” row is completed, the needle can be can be calibrated.
For a quick check the needle positions can spread over the calibration points, which would give a full
scale linear plate.

Calibration of the needle is done using the slider and +/- buttons on the right side. First select the
value to be calibrated on the left side (it will turn red), move the needle to the correct position and click
on the small arrow right of the corresponding box. The Value on the right side is now corresponding
with that particular Needle position.

When all done, you can check the calibration using the two Up/Down buttons on the bottom of this
frame.

The right part of this screen is for the plate "administration” . Top part shows the current gauge and its
assignments. Below that is a list of available plates, where the current selected plate is highlighted.

Underneath the plate list are buttons to assign the plate to the current active gauge, to save the plate
and to add a new plate. Latter button will save the plate ( e.g. when modified) as a new plate. The
reload button will restore the original values into the calibration points rows.

When adding a new plate a new plate name and category must be given. The added plate will get a
number and will be added to the list of available plates. To remain consistent with previously assigned
plates it is not possible to delete a plate.

Last frame on this screen gives the possibility to test the gauge and the (new) plate.
When activated both sliders on the left part of the screen will be “connected” to the real value read
from the FS. Of course the FS should be Up and Running to do.

4 N

Important note

®® [ Creation of new plates can be rather complicated. However, it has to be
82 done only once and increases the functionality seriously.
To get examples you can select the standard available functions and plates.
But-as said before- before updating plates: back-up the working
e one before, by saving it with another name.

Note: we’re always working to improve our software and this is an ongoing process. If you
have any suggestions or tips that might improve our software we like to hear from you! You
can send your e-mail to F4software @flightillusion.com.
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