Installation Instructions
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Package Contents
Items included: 
	Quantity
	Description

	1
	4 channel high resolution analog bulkhead

	1
	Vnet Module - high resolution for use with 4 channel high res bulkhead

	1
	0-8” linear steering sensor with 192” cable and 4 pin Turck connector

	1
	0-10” string potentiometer (throttle sensor)

	2
	0-1500 psi brake pressure sensor

	1
	192” throttle sensor cable with 3 pin Molex connector & 4  pin Turck connector

	2
	192” brake pressure sensor cables with 4 pin Turck and three pin Packard connector


The addition of the above package enables the user to monitor:

   1. Tire or Wheel Angle - Dependant upon the calibration method utilized

   2. Throttle Position: Typically calibrated as Closed Throttle = 0% and 
       Wide Open Throttle = 100%

   3. Two Brake Pressure Readings: Factory calibrated 0-1500 PSI
Design:

To eliminate the necessity of routing four sensor cables through a firewall or bulkhead, this package allows the user to first mount the sensors in the desired location. Following this, the 4 channel bulkhead is then mounted in a firewall location, with the sensor cables then routed from each sensor to the appropriate connector on the 4 channel bulkhead. Each sensor cable may be cut to the desired length and terminated with the supplied connectors. A high resolution Vnet module is then connected to the opposite side of the 4 channel bulkhead connector, with final connection to the G2X Pro data logger by means of a Vnet cable.
The steering, throttle, brake 1 and brake 2 sensors arrive from the factory with default calibration values.  In order to provide accurate graphical data, it will be necessary to calibrate both the throttle and steering sensor specific to customer installation.  The brake pressure sensor requires no additional calibration.

Mounting of Components

4 Channel Bulkhead
A typical installation will locate the 4 channel bulkhead in a firewall location, with the 7 pin connector protruding into the driver’s compartment and the four sensor connectors facing the engine compartment. Insure each of the four connectors are in view and accessible.

The bulkhead should be mounted in a manner that avoids:

   1. Excessive heat and vibration

   2. Excessive electrical interference 
   3. Abuse from track or vehicle debris (rubber, rocks, etc)

Avoid mounting the module near exhaust or ignition components.  Heat can render the module inoperative, while electrical interference will affect data.  
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Vnet Module to 4 Channel Bulkhead Connection

Following installation of the 4 channel bulkhead, the blue Vnet module may now be attached to the 7 pin male connector of the bulkhead. To do so simple push the female connecter of the Vnet module onto the male connector of the bulkhead, as shown below.
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The male / female connector of the Vnet module may now be connected into the main Vnet cable returning to the data logger. Please refer to the G2X Pro System Schematics found in the G2X Pro installation manual, for detailed instructions concerning connection to the data logger.

Steering Sensor

Locate the linear travel sensor. The 8” length refers to the total travel of the sensor, from full compression to full extension. The sensor is designed to monitor movement of the steering system by mounting one end to a stationary location, while the opposite end of the sensor is mounted to a portion of the steering system that provides linear movement through out the entire steering travel. Each end of the sensor is equipped with a #10 monoball, to facilitate mounting.

The types of mounting methods are as varied as the number of steering systems in use.  However, the following photo illustrates an example mounting method, which provides a stationary mount on one end of the sensor, while the opposite end is attached to the power steering arm. 
[image: image14.png]2 Graph 4 G2XPro_CTConfig |

[62X_Pro Module | /S [LFRide H Jns  [Battery Voit Jns  [GPS_Altitude NS [RF Shk_Velocity |N/S  [Roll_Total Jnis
(62X Dash Jns  [RERide H Jns  [SteeringPos  |NiS  [GPS_MPH s [LR Shk Velocity |N/S  [LapT_Difference | NS
[EngineRPM__ | WS [LRShockPos  |N/S  [ThrotlePos  |N/S  [GPS_Gs s [RR Shk_Velocity |N/S  [LatG_Difference | NS
[Digital n 22 Jns  [RRShockPos  |NiS  [Brake PSI1 Jns  [GPs_Late Jws  [Ride_Front Jns  [AccG_Difference | N/S
[Digital n 3 Jns  [LRRide H Jns  [Brake PSI2 Jns  [GPS_Lapx Jws  [Ride_Rear Jns  [MPH_Difference | N/S
[Digital 1n 24 Jns  [RRRide H Jns  [GPS_Data Jns  [LapMarkers s [Pitch_Total Jnis
[LF ShockPos | WS [Lateral 6 Jns  [GPS_Satellites |N/S  [GPS_LapT Jws  [Roll_Front Jnis
[RF ShockPos | NS [Accel G Jns  [GPS_Heading |N/S  [LF Shk_Velocity |N/S  [Roll_Rear Jnis

=181]

- Main LOGBOOK Categories:

Session Info and Weather
Map Setup

Map Analysis

Histograms

User Defined Run Log Pages
Car Setup

Video

Favorite Log Page Shortcuts:

Create GPS Track Map
Lap Zoom
Tire Temps and Pressure

Dash Display

Run Log Menu

Bistart] (@ B 5) > 4 socuriy Aert | 52 outook espress - Racepek | 3 tostall anual | 850 2o 5Te Manualcoc... | ) soliWorks 2001Pus - [a.. | £8; Adsbe Photoshop Elements | [ Datatinkat

BV o




[image: image16.png]kIT
Fle Edt Telemetry Runog TrackMap View Settngs Securky Help

2, Graph & G2X_Config |

=181]

[GXmowe s [Accais s [opses ns  [Eawpsi s
[G2xDash s [cpsdata s [cPstac s [AModchanzs Jns
[Evonerpi NS [cPssatelies NS [ops tapx Jns
(e s [cPsteatng __INS  [Lapbakers _]ns
[Batopvor___JNs  [cPs Amme _|NS  [Steomgpos __]ns
[Caterais Jus  [ceswen s [Twotiepos s

Unksera [ Cramel e [F

This channel represents the system functions of the G2X data logger installed in your j

[Vehicle. The system function of the deta ogger perfoms severalunctors. These are:

1. Provides & PC interlace used to program your 62X System

2. Contios the deta acaistion of the system

3. Frovides a eal time telemelry data srsam that can be used o view the.
sensor data eal .

[When you fist nstalyour system you may need o change some of the options that
conial the varius aspects of your G2X system o elter it how you wil be using the
system. This i accomplished by selecting the desied optons from the SYSTEM DPTIONS
o i the lower et comet of ths ialog box. To select an opton, smply posiion the ouse
cursor over the option and click the left mouse buttan. The selected opton wil be cisplayed
o the right with an appropiate edit box used o change the value of the option. I additon.

Msin LOGBODK Categories:
r Al defined channels
Sezsion Info and Wiesther

Curently selected realime channels —

L e Tolretoms e Engre e
BED Use Avrom keys to select charnels to Battery Vol 5440 Battery Vol 1440
= oo || s

Real Time Displays

- System Oplons:

User Defined Fun Log Pages

Cornest Command [256

Product Version 33 [0to de+008]

s of P menry 32000

RecordEnable chamel 2

St ecoring uhen charnel exceeds vakie %

P racordng hen chamel 1« beow vae o Erier the curent sefil rumber t progam the device Wik, <]
e Nt - No o device might have the same el number The
e i N it he devic

ReaTine Pt comn

Reak Tine Seings Srenn

RcaTine Sampi ate o

CAMID o charne o tarst n el w20

CANID of channel to transmit in real time: 3be SEND Gt v
CANID o channe o Uanst n e e b

CANID o channe e n e e st READ Confguston

Run Log Menu

Wistart| (& & () > 8] 2% 578 Moce Instale.. | [ DataLimkat





[image: image17.jpg]=

=




Following mounting of the sensor, route the cable to the 4 channel bulkhead and leave un-terminated at this time. 
Throttle Sensor
The throttle position sensor utilized by Racepak is a style of sensor known as a string potentiometer.  This sensor provides data in a method similar to the steering sensor.  In the case of the steering sensor, movement is detected by the extension and retraction of a solid shaft.  In the case of the throttle sensor, movement is detected by the extension and retraction of a small cable.  String potentiometers are well suited for obtaining throttle data, as the flexible nature of the cable prevents interference with the throttle actuation.

Again, there are as many mounting methods as there are fuel systems in use.  This drawing illustrates one example of a mounting method utilized when the sensor is mounted to the motor.  The throttle position sensor is designed to mount utilizing the three # 10 holes in the main body of the sensor.  The cable is designed to be attached to any portion of the fuel / throttle system that can provide a reasonably linear opening and closing motion.

Following mounting of the sensor, locate the remaining sensor cable equipped with a 3 pin Molex connector.  Connect the male/female Molex, route the cable to the 4 channel bulkhead and leave un-terminated at this time.

Brake Pressure Sensors
Two brake pressure sensors are supplied with this package. Each are equipped with a 1/8th pipe thread fitting, and may be installed in the front and rear brake line. One installation method involves the installation of a “T” fitting in each master cylinder.  This method provides a means to install the brake pressure sensor for testing and upon completion of testing, the sensor can be removed and the “T” fitting plugged until the next test session (for vehicles that must remove the sensor before race competition).

Regardless of the manner of installation, insure there are no leaks in the brake system, following installation.

Following installation of the brake pressure sensors, locate the two brake pressure sensor cables, route each cable to the 4 channel bulkhead leaving un-terminated at this time.


Installation of Turck 4 Pin Connector to Sensor Cable
Following installation and routing of all cables to the 4 channel bulkhead, each cable may now be cut to the desired length. Insure adequate slack is provided for each cable, before any cuts are made. Each sensor cable is supplied with a four pin female Turck connector designed to be installed on each sensor cable, then connecting to the appropriate 4 channel bulkhead location. Note that the plastic bag containing each Turck connector
provides an installation schematic, which will assist in the following

Connector Installation:

   1. Strip approximately 1” from the outer sensor cable jacket
   2. Place the individual connector pieces over the cable, as shown below

   3. Strip approximately .250 from the red, black and green wires
   4. Loosen each small set screw using the hex wrench supplied with each connector


 5. Insert the individual wires into the appropriate location, as shown below. Note, this is 
       as viewed from the rear of the connector, where the wires are inserted





   6. Tighten each hex screw onto each wire
   7. Push the black housing onto the threaded connector end and tighten
   8. Push the rubber sleeve into the black housing, following by the plastic wire lock

   9. Tighten the threaded collar into the black housing. Insure the housing does not rotate

4 Channel Bulkhead Connector Diagram





Locate the appropriate bulkhead connecter. Match the pin orientation of the female cable connector with the orientation of the male bulkhead connector, push the connector into place and turn the knurled stainless steel sleeve clockwise until the threading action stops. Installation is now complete.

Updating the Data Logger Configuration File 

Edit and Read Command

Following installation of this package to your data system, it is necessary to update the configuration file.  This action allows the data logger to not only recognize the new sensors but enables the user to calibrate, record and view data from the new sensors. Following final connection of all wiring and VNet cables:
   1. Connect the supplied serial cable from your PC to the data logger.  
   2. Power up the data logger and open the DataLinkII program. 

   3. Select File, and then Open Car Configuration. Select G2X Pro in the left portion of 
       the Select Configuration box, then select OK.

   4. Select Edit, then Read VNet Config option located in the main menu selection.  
   5. When selected, a Message Log dialog box will be displayed and the read 
       configuration process will begin.  As the information is read, a log of the status will 
       be displayed on the Message Log dialog box.  
   6. When completed the following Message Log dialog box will be appear as shown 
       below.

   7. The message Devices Read Successfully should appear at the bottom of the dialog 
       box indicating the read was successful. 

   8. Click OK to continue. 
Following this action, a new channel button will be inserted in the configuration file, for each new sensor added to your data system.  The config file should appear as shown below.

Verify that a new channel button has been added for each new device added to the system.  If any channels are missing, check the mechanical installation to insure all devices were properly connected and repeat the above Edit and Read process.

Adding New Sensor Channels to the Real Time List

Each channel may be viewed in real time, by connecting the user’s PC to the data logger via the Serial Communication cable.  However, each time new sensors are added, it will be necessary to add the new sensor channel to the list of channels available for real time viewing: To perform this procedure:
   1. Insure the config file is open. Place the mouse cursor over the G2X_Pro Module

       channel button and right click.

   2. In the center of the currently open dialog 

       window is a list of All Defined Channels.

       To the right of this list is a Currently Selected 

       Real Time Channel list. 

   3. Select the desired channels to be viewed in real time from the All Defined Channels 

       and place each channel (one at a time) in the Currently Selected Real Time Channel 

       list by use of the > arrow, located between the two input areas. Channels maybe be 

       removed from the Real Time list by using the < arrow. Complete this procedure for 
       all desired channels.

  4. Select the Send button, located in the bottom, right corner of the open dialog Window

      and select OK when the process is complete. Select the Save icon in the toolbar or 
      select the Save menu item located in the File main menu selection to save the 
      modified configuration file to disk.  

Calibration of Steering and Throttle Sensors

Calibration can be defined as the process of programming a sensor to provide usable data that may be graphed for analysis. To understand the necessity of sensor calibration, it is helpful to understand the operation of a typical sensor.  For example, a 1500 PSI brake pressure sensor receives voltage power from the data logger.  In return, the sensor sends to the data logger a voltage reading that changes according to the brake pressure detected by the brake pressure sensor.  This voltage reading must then be converted to data that can be viewed and graphed in the DatalinkII software.
The brake pressure sensor is designed to return a voltage reading to the data logger between 0-5 volts. This voltage reading varies according to the pressure detected by the sensor.  Each sensor is designed to operate in a specific range.  In the case of our brake pressure sensor, this range is between 0 and 1500 PSI. Therefore, the calibration values pre-programmed for our brake pressure sensor will be defined as

 0 PSI = .4 Volts, while 1500 PSI = 4.5 Volts.

The Datalink II software thus can convert any returning voltage between .4 and 4.5 into data that can then be displayed as graphed brake pressure data.
Typically, sensors monitoring temperature, pressure, vacuum, voltage or RPM requires no additional calibration.  Racepak factory personnel have pre-configured this information for the user.  However, when utilizing movement sensors such as steering, throttle, shock or ride height, it becomes necessary to calibrate the movement of the sensor to the travel of the item monitored. 
From the factory, steering, throttle, shock and ride height sensors are programmed to only display and graph the entire range of the sensor. In the case of the steering sensor, this is 0-8”.  In the case of the throttle sensor, this is 0-10”.  This data would not be very useful, if the user was trying to determine the number of degrees the wheel was turned, or the percentage the throttle was open. 
For steering, we recommend calibrating the angle (in degrees) of the front wheel to the movement of the sensor.  For throttle, we recommend calibrating the percentage of throttle movement (0-100%) to the movement of the sensor. For shock sensors, we recommend calibrating to the travel of the shock. For ride height, we recommend calibrating to a know distance (frame height) or from sensor to ground as 0” at static ride height.  As the sensors arrive from they factory, they only know a voltage change has occurred.  It does not know what to call this movement for specific graphing purposes.  It is the responsibility of the user to properly calibrate the movement sensor, in order to obtain usable data.

Throttle Sensor Calibration

Prior to calibration, insure there is no interference by opening and closing the throttle multiple times (without the engine running). Insure the DatalinkII software is open, the config file is in view, the data logger is powered up and the serial cable connected to the PC.  To calibrate the newly installed sensors, perform the following procedures:
1. Right click over the Throttle Pos channel button.  This will open the VNET Input 
    Channel Parameters dialog box.

2. Locate the Calibrate button, at the bottom right corner of the dialog box. Left click
     this button.  

3. The system will connect to the Throttle Pos sensor and open a CAN Calibrate Device
    dialog window, as shown below.  

To assign calibration values, we will use the Set A and Set B buttons.  Set A will be our first calibration point and is entered with the throttle in a closed position. (0 % throttle). 
4. Insure the throttle is in a closed position and the Scaled Value is at 0.  If so, 

    click the Set A button.  The system will reassign the current output voltage reading to 
     the Set A box.  

5. To set the 100 % position it will be necessary for a second person to open the throttle 
    to wide open position.  Insert 100 into the Set B Scaled Value input box.  With the 
    throttle wide open, select the Set B button.  When the system places the current voltage 
    reading in the Set B box, the throttle can be closed. 
6. Select the OK button. 
7. Change the Minimum Result Value to -5 and the Maximum to 110. These numbers are

    found in the upper right corner of the VNET Input Channel Parameters dialog window.
8. Select the SEND Configuration button, located in the lower right corner of the VNET 
    Input Channel Parameters box, then select OK when completed.
9. Power the data logger off and back on.  Throttle calibration is now complete.

Steering Sensor Calibration

Before calibration of the steering sensor, turn the steering full left and full right to insure no interference or binding of the sensor, has occurred.  The goal when performing steering calibration is to define a 0 degree point (straight ahead) and a 15 degree (or your preferred values) turn to the left.  If your team has front toe plates, place the vehicle on them, at this time.  If you do not have access to front toe plates, create a method that will allow you to determine a left turn calibration point that can be repeated each time the system is installed.  The information received from the data logger is only as good as the calibration data within the data logger.

An alternative to calibration at the front wheel is calibration of the steering wheel angle to the sensor position.  Again, it does not matter what method you prefer, but insure either method utilized can be repeated on a consistent basis, to insure accurate comparison of data.

With the steering pointed straight ahead (using strings, steering box marks, etc) to determine this point, repeat the same procedures utilized for the throttle sensor calibration. 

   1. Insure the config file is open in the DatalinkII software.

   2. Right click the Steering Pos button.

   3. Left click the Calibrate button, in the lower right corner of the VNET Input 
      Channel Parameters dialog window.

   4. With the steering pointed straight ahead and Scaled Value at 0, left click the Set A 
       box.
   5. Turn the steering 15 degrees (or your desired amount) to the left. With the assistance 
       of a second person, request they hold the steering wheel at the 15 degree point or 

       lock the steering with some type of reliable method.

   6. Enter 15 in the Scaled Value box beside of the Set B button.

   7. Left click the Set B button. Insure the current voltage values are reassigned to the    

       Calibration Point B location.
   8. Change the Minimum Result Value to -20 and the Maximum to 20. These numbers 

       are found in the upper right corner of the VNET Input Channel Parameters dialog 

       window.
   9. Left click OK and then left click the Send button, located at the bottom right of the 
       VNET Input Channel Parameters dialog window and OK when complete.

 10. Power the data logger off and back on

 11. Steering calibration is now complete.

Performing Real Time Functions to Verify Calibration Data 

Following the previous calibration procedures, it is advisable to check the steering and throttle calibrations, to insure the correct numbers were entered during the procedures.  Our experience has shown that in the rush to complete calibration and head to the track, incorrect numbers are occasionally entered.
A quick way to check each calibrated sensor is to repeat the first three steps in the calibration process, as shown below.  Insure the data logger is still powered up and the Communication Cable is still connected to the users PC.

1. Right click over the Throttle Pos channel button.  This will open the VNET Input 

    Channel Parameters dialog box.

2.  Locate the Calibrate button, at the bottom right corner of the dialog box. Left click

     this button.  

3. The system will connect to the Throttle Pos sensor and open a CAN Calibrate Device

    dialog window, as shown below.  


Note the Current Reading area, in the above Calibrate CAN Device window.  This data represents live data, as it is being received from the throttle pos sensor.  The Raw Value represents the real time voltage that is received from the throttle pos sensor.  Next, note the Scaled Value window.  This number represents the current position of the throttle.  While continuing to view this data, slowly open the throttle to a wide open position.  The scaled value should climb until it reaches 100 (if the throttle was scaled for 0-100).

Slowly release the throttle and observe the Scaled Value numbers fall, relative to the throttle position.  When the throttle is returned to closed position, the Scaled Value should be approximately 0.  Typically, the values will not precisely reach 0 and 100.

Repeat the above procedure for the Steering Pos sensor.  If it is determined the Scaled Value data does not appear correct according to the sensor position, repeat the entire calibration process, to insure correct numbers were entered. 
At this time, calibration procedures are complete. The following section provides data concerning the viewing of external sensor data on the G2X Display Dash.

Viewing New Sensor Data on Display Dash

If your system is equipped with the G2X style “mini” display dash, this dash provides the ability to display the data from any three external sensors connected to the data logger. In order to do so, it is necessary to perform the following Display Dash programming changes.  Insure the data logger is still powered up, the user’s PC is connected to the data logger via the serial communication cable and the Datalink II software is open with the config file in view.

   1. Place the mouse cursor over the G2X Dash Channel Button and Right click.

   2. This action will open the G2X Dash Display Setup Parameters dialog window.


   3. Notice the Display 1, Display 2 and Display 3 input areas. To change the input

       channel for any of the three display areas, simply place the mouse cursor over the

       pull-down arrow located beside of the Channel To Display input area and left click.

   4. This action will open a list of all available channels for display. 

   5. Select the desired channel for the desired display area.

   6. Following selection of desired channels, select the SEND Configuration button, 
       located in the lower, right corner of the G2X Dash Display Setup Parameters dialog 
       window.

   7. Upon completion of the Send and OK function, power the data logger off and 
       back on.

Remove the serial communication cable from the data logger, following completion of the above procedure.

To view the newly selected channels on the Display Dash, use the left or right button to toggle through and activate the red LED beside of Display 1, Display 2 or Display 3. When the LED is lit, that channel will be displayed on the left or right side, according to the location of the Display Channel LED.
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Warning: Racepak is not liable for any problems associated with the installation of a 


                throttle sensor into the throttle system.














                                                       Mounting Tips:


   1. Insure the mounting ring at the end of the cable is allowed to rotate freely.  If the ring


       is not allowed to rotate, the cable will break.


   2. Attempt to mount the sensor in an under hood location, in a position that takes 


       advantage of the throttle linkage.  This will also assist in routing the sensor cables to


       the module, as many door car type vehicles will mount the steering, throttle and 


       brake sensors, under hood. In the event of an open cockpit or rear engine vehicle, it is 


       possible the steering, throttle and brake pressure sensors may be mounted in a 


       forward position, near the nose of the vehicle. 


   3. Attempt to mount the throttle position sensor on the engine.  Often times, throttle 


       sensors are mounted independent of the engine, on a crossbar, bulkhead, etc.  What


       can result from this type of mounting is erroneous data.  Flex between the chassis 


       and the engine will appear as throttle movement in graphed data, but in reality is


       movement between the sensor mount and the engine.


   4. Much the same as the steering sensor, insure adequate cable travel through the entire


       range of throttle motion. DO NOT LET THE STRING SNAP INTO THE HOUSING
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                                                       Mounting Tips:


   1. The mounting position determines the exiting route for each sensor cable.  Try to 


       pre-plan the route that each sensor cable will take, before mounting the bulkhead


       This allows for proper orientation of the module, to best accommodate the 


       connection of the sensor cables to the module. 


   2. Insure the mounting position is within distance of each sensor, according to the 


       length of each sensor cable.  It could be frustrating to mount the module beyond the


       reach of any of the three sensor cables.
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                                                  Mounting Tips:


   1. The sensor can not monitor movement of a rotating steering column.


   2. The sensor should not be attached to any portion of the suspension that moves in an 


       up and down motion (spindles, control arms, etc).  Not only will this provide 


       inaccurate data, it will typically pull the sensor out of the mounting system.


   3. Allow for adequate travel of the sensor.  Mount the sensor in a method that allows 


       equal amounts of travel when turning left or right.  This is typically accomplished by 


       insuring the front wheels are pointed forward, while the steering sensor is mounted  


       with four inches of extended shaft in view.


   4. Mount the sensor in a method that avoids any binding of the monoball mounts, found 


       on each end of the sensor.  Movement should rotate parallel with the monoball, not 


       perpendicular to the monoball. 


   5. Insure the sensor can not interfere with any steering components.  








Warning: Racepak is not liable for any problems associated with the installation of a 


                steering sensor into the steering system. 








Firewall





                                                        Mounting tips:


   1. Insure the sensor and associated wiring do not come in contact with excessive heat, 


       such as from headers.


   2. Insure the brake pressure sensor is mounted in a manner that does not allow for leaks


       in the brake system.








Warning: Racepak is not liable for any problems associated with the installation of  


                brake pressure sensors into the braking system.
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