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Package Contents
Items included: 
	Quantity
	Description

	2
	4 channel analog bulkhead connector - Each with two 5V channels &  two 12V channels

	4
	0-8” linear sensors with 192” cable and 4 pin Turck connector


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

   1. Shock travel at four locations - Calibrations performed by user 
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 typically mounted in a front and rear 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. 
The front shock sensors utilize the two 5V inputs of the front bulkhead, while the rear shock sensors utilize the two 5V inputs of the rear bulkhead. The remaining four inputs (two front and two rear) are 12V, utilized by the optional ride height sensor package (PN 620-KT-RIDEHT)
The configuration file is pre-defined for four shock travel sensors, which contain default calibration values for each of the four shock travel sensors.  In order to provide accurate graphical data, it will be necessary to calibrate all four shock sensors, according to the instructions found in the following sections.

Mounting of Components

4 Channel Bulkhead
A typical installation will locate the front shock 4 channel bulkhead in a front firewall location, while the rear shock 4 channel bulkhead is mounted in a rear firewall area. The seven pin female connector will protrude in the driver’s compartment, while the four sensor connectors face the location of each of the shock travel sensors. Insure each of the four pin shock sensor 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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Front Shock Sensor Installation
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If possible, front shock sensors should be mounted to the rear side of the upper/ lower a-arm. This location usually avoids forward mounted items such as brake cooling ducts. A chassis upright or front down bar can be utilized for the upper mounting location, while the lower control arm can be utilized for the lower mount location. A second mounting method consists of the fabrication of mounts that will allow attachment of the sensor directly to the shock.  This method will eliminate the necessity of shock sensor calibration, following the initial installation and calibration procedure. 

Rear Shock Sensor Installation
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The rear upper mounts can utilize shock cross-member tubing, or other tubing locations that provide the correct distance to the lower mounting point. The lower rear mount can                     utilize a variety of suspension components, such as trailing arms, etc. 
Again, mounts that provide direct attachment of the sensor to the shock may be fabricated and utilized.
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NOTE: The critical areas to consider, when mounting front or rear shock sensors, are the extended and compressed length of the sensor. After all sensors are mounted, travel each suspension component through the entire range of motion, to insure no binding occurs. 

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.

4 Channel Bulkhead to Data Logger Connection

Following the installation of the four shock sensors and two bulkhead connectors, final connection of the two bulkhead connectors to data logger may be performed. Please refer to the System Schematic section of the G2X Pro Installation Manual, for instructions.

Calibration of Shock 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.

Shock Sensor Calibration

To simplify the installation and calibration process, the G2X Pro data logger arrives from the factory with a configuration file containing four pre-defined shock channels. Each shock sensor channel is identified by the location of the sensor (example LF Shock Pos indicates left front shock position) along with the channel number, generic calibration and scaling values.

 If each shock sensor channel is connected to the correct input on the bulkhead connector, all that is required is calibration and activation of the channel, as shown in the following section. Prior to calibration, insure there is no interference by cycling the suspension travel through the entire compress and extended range.

Shock sensors, as received from the Racepak factory, are calibrated to recognize movement of the shock sensor shaft that is between 0 and 8 inches.  Refer back to the photo of the front shock sensor install.  You will notice the shock sensor is mounted between the lower control arm and an upright brace in the engine compartment.

Due to this mounting location, the shock sensor will travel a different amount than the shock (motion ratio).  Therefore, it is necessary to calibrate the travel of the shock sensor to the travel of the shock.  When this process is complete, a one inch movement at the shock will equal a one inch movement within graphed data.  It is possible to fabricate mounts that place the shock sensor on the actual shock.  However, this type of mount can be inconvenient when shock / spring changes will be performed during test procedures.

In order to calibrate the shock sensors, the vehicle should be in the air, with suspension in full extension.  If the vehicle is a coil over car, it will be necessary to install a shock only, with no spring, as each corner of the vehicle is calibrated.  If the vehicle is a coil spring type, remove the LF spring at this time as we will begin calibration at the left front location.  

With power on to the data logger and the users PC connected to the data logger via the supplied serial communication cable open the DatalinkII software, then select File, Open Car Configuration. In the Select Configuration dialog window, select G2XPro on the left and OK. This action opens the G2X Pro configuration file into the DatalinkII software. 
Proceed to the following page for calibration instructions.

1. Right click over the LF Shock 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 LF Shock Pos sensor and open a CAN Calibrate Device
    dialog window, as shown below.  

   4. With the left front shock hanging in full extension, insure the Scaled Value is at 0 

        and left click the Set A button.

   5. Utilizing a “Sharpie”, place a mark 3” down the shock shaft, as measured from the 

       shock body. (Note: Mark the shock shaft, not the sensor shaft)

   6. Place a jack under the front lower control arm and raise until the 3” mark 
       reaches the shock body.

   7. Insert 3 as the Set B calibration point and left click the Set B button.

   8. Left click OK. A dialog window will open, indicating the status of the send function

   9. Upon completion of the Send command a message at the bottom of the window 

       will indicate a successful send. Select OK 
Next, it will be necessary to activate the LF shock channel for logging purposes. From the factory, each shock and ride height channel is “turned off” and will not log saved data to the data logger until activated. To perform this function:

   1. In the currently open Vnet Input Channel Parameters window, locate Channel Mode

       as found in the Channel Options window in the lower left corner.

   2. Select Channel Mode. A Channel Mode window will open to the right side of the

       Channel Options window.

   3. Using the pull down arrow to the right, select Enable

   4. Select the Send Configuration button located in the bottom right corner 

   5. Upon completion of the Send command, a message at the bottom of the window 

       will indicate a successful send. Select OK and power the logger off and on.
This completes the calibration of the LF shock sensor. Repeat the process for the RF shock sensor.  Rear calibration is much the same.  The rear housing should be jacked from the center, to insure accurate calibration. Insure the logger is powered off and on after all calibration procedures are complete.

Performing Real Time Functions to Verify Calibration Data 

Following the previous calibration procedures, it is advisable to check all the shock 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 serial cable is still connected to the users PC.

1. Right click over the LF Shock 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 LF Shock 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 LF Shock Pos sensor.  The Raw Value represents the real time voltage that is received from the LF Shock Pos sensor.  Next, note the Scaled Value window.  This number represents the current position of the throttle. Slowly raise the shock sensor up and down and observe the Scaled Value numbers change, relative to the sensor position.  Repeat the above procedure for the remaining three shock sensors.  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. 

Zero Shock Sensor Setting

The purpose of this procedure is to insure all four shock settings will start at zero, with the car sitting at ride height, driver in the car.  In the initial shock calibration procedure, we calibrated the movement of the shock to the movement of the shock sensor.  Referring back to the procedures involved, all calibration occurred with the vehicle suspended in the air.

If we were to graph the shock travel as initially calibrated, the travel would not start at the zero point.  In order for all four shocks to begin travel measurements at zero, it is necessary to offset the values to zero. For this process, it will be necessary to have the vehicle on the ground, sitting on all four wheels.

To begin the procedure, insure the PC is still connected to the data logger, by means of the serial cable.  Insure the data logger is powered up and continue with the following:

   1. Place the driver in the car (or something of approximately the same weight)

   2. Right click over the LF Shock Pos channel in the Configuration file

   3. Left click the Calibrate button, located in the bottom right corner of the 

       V-Net Input Channel Parameters dialog box.

   4. At this point, the Calibrate Can Device dialog box will

       open.

   5. Left click over the Offset Zero button, located at the 

       top right of the open dialog window. 

  6. The system will reassign the zero value.

  7. Left click the OK button.

  8. The Calibrate Can Device dialog window will close.  At 

       this time left click the Send button located within the V-Net

       Input Channel Parameters dialog window, then select OK
Repeat the same procedures for the remaining three shock sensors.  Remember to Send each change to the data logger.  At the end of all four zero procedures, power the data logger off and on, in order to record the changes within the logger memory.

At this point, the necessity to re-zero shocks after each run, as opposed to after a chassis 

change will be left up to the individual team.  Race car ride heights can change due to spring settle, shock settle, suspension changes and etc.  If the zero point is not reset, the graphed shock data may incorrectly appear higher or lower.

Some teams prefer to zero the vehicle before each run, while some users prefer to zero only at the beginning of a test day.  Whatever method is preferred; insure one method is applied consistently, in order to insure accurate data.

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 channels 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.  

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.




















































3 = LF Ride Height


      LR Ride Height





2 = RF Shock Pos


      RR Shock Pos





1 = LF Shock Pos


      LR Shock Pos











4 = RF Ride Height


      RR Ride Height








Shield








White (signal)





Red (5V+) 




















Black (ground -)








Drivers


Compartment





 Four Shock Travel Package      


 Racepak PN: 620-KT-4SHOCK                                          





                                                       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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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 shock sensors are mounted in a manner that allows for full compression 


       and extension of the shock, without binding of the sensor.








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


                shock sensors.
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