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CHAPTER 1: INTRODUCTION

Welcome to the Ocean Sensors family of oceanographic instruments. Congratulations, you have purchased a Model OS500 Autonomous Profiling Vehicle (APV). We are confident that it will meet your unique sampling goals.

1.1 Checking Your Components

Please make sure the received shipment contains the items as listed in Table 1.1. If any of the components are missing, please contact Ocean Sensors immediately.


Quantity

Shipped
Quantity

Received

Model OS500 APV
1


Ocean Sensors installation diskettes
2


User’s Guide
1


Accessory bag (⅛” Allen wrench, o-rings, set screws, and fuse) 
1


Reusable shipping container
1


Internal 15 volt alkaline battery pack
1


4 pin underwater connector with DB-9 female termination (2 meters)
1


Dummy connector plug
1


Lead weights for ballasting



Table 1.1 Items Shipped with the Model OS500 APV

NOTE:  All APVs are shipped ready for use with the O-rings installed and the end caps secured.

1.2 Minimum Systems Requirements

The recommended system components required for the proper operation of the OS500 APV are as follows:

· Personal Computer with a Pentium 166MHz or higher processor

· Windows 95, Windows 98 or Windows NT 4.0

· 24 MB of RAM

· Floppy Drive

· RS-232 Serial Port

1.3 Conventions Used

The following conventions are used throughout this User’s Guide:

· Operator interaction with the OS500 APV is via the keyboard and the mouse.

· Italicized words and phrases represent words and phrases used on the APV Graphical User Interface (GUI), OS500.exe.

· Important notes and warnings are enclosed in shaded blocks as follows:

IMPORTANT:

NOTES & WARNINGS

CHAPTER 2: GETTING STARTED

CHAPTER 2: Installing the APV Software

Ocean Sensors provides an InstallShield that will quickly setup the APV software on a computer operating in Windows 95/98 or Windows NT 4.0.  Follow the steps listed below to launch the InstallShield and setup the OS500 executable.

1. Insert the OS500 setup diskette #1 into your floppy drive (typically specified as the ‘A’ drive).

2. Click the Start button on the Windows taskbar and select Run.

3. Enter the path to your floppy drive followed by the filename, setup.exe (i.e. a:\setup.exe).

4. Follow the instructions of the InstallShield.

The InstallShield creates two subdirectories, labeled MISSIONS and DATA, within the chosen install directory. You should verify that the DATA directory contains the calibration file sn###.cal (where ### represents the serial number of your APV).

CHAPTER 2: Running the APV Software

After OS500.exe is installed on the hard disk, you are ready to run the software and communicate with the APV.  Follow the steps listed below to setup the APV.

1. Remove the dummy connector plug on the APV communications end cap.

2. Insert the underwater communications connector (male, 4 pin), provided by Ocean Sensors, into the matching (female) end located on the APV sensor endcap.  Refer to the figures in Appendix A.

3. Connect the DB-9 end of the cable to the computer’s serial (COM) port.

4. Run the OS500.exe program, located in the \...\OS500 directory.

Figure 2.1 shows the main control window, which will be displayed when the program starts.
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Figure 2.1 Ocean Sensors -- OS500 Control

NOTE:
If you own a winch version of the APV, substitute winch when piston is mentioned. Any discrepancies between the two will be noted with some sections explicitly referring to either the winch or piston version.

The OS500 program initially defaults to the c:\ root directory when searching for mission and data files.  The program provides a way for the user to specify the directory paths associated with these files.  Ocean Sensors recommends separating mission and data files into two directories as shown in Figure 2.2. Follow the steps listed below to change the default paths to those recommended by Ocean Sensors.
1. Select File|Set Directories using the OS500 Control main pull-down menu.

2. Use the Set Default Directory Paths dialog box to enter the paths to the directories you specified when installing the software in section 1.1.  Figure 2.2 shows the default directory paths suggested by Ocean Sensors.
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Figure 2.2 Set Default Directory Paths

CHAPTER 2: Displaying Real Time Data to the Computer Screen

The APV can acquire data samples and display the collected real time data on the computer screen using the Real Time Data Monitor, as shown in Figure 2.3.  Follow the steps listed below to acquire and display real time data.

1. Select the Real Time Data Monitor tab in the OS500 Control window, shown in Figure 2.3
2. Click the Channels button.  A dialog box will appear listing the data channels available for monitoring and the mode in which sampling will occur.  Verify that the Standard radio button is selected in the Real Time Sample Mode box.  Choose the channels to be displayed by selecting the box to the left of the channel number.  The channel is selected when a checkmark appears in the box.  Refer to Appendix B for channel definitions.

3. To start the data collection, click the red Start button.  The Sampling field in the Equipment Status group box (located in the right portion of the OS500 Control window) shows the current ON/OFF status of the real time monitor.  Notice when the Start button is selected it toggles between a Stop and Start control.

The data is now being displayed on the screen at a set sample rate, specified by the position of the slider bar located below the Status Update button (refer to Figure 2.3).  The maximum and minimum sample rates (in the standard sampling mode) are 1 second and 120 seconds, respectively.  If the slider bar is moved past the minimum rate position, sampling will stop.  Use the Status Update button to immediately sample and display the data in the Real Time Data Monitor tab. The collected data can be displayed at any time in Raw Counts, Volts, or Engineering Units by selecting the appropriate tab.

4. To halt the data collection, click the green Stop button.
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Figure 2.3 Real Time Data Monitor

IMPORTANT:
The APV cannot fully go to the low-power sleep mode when connected to the computer or when the real-time data monitor is running.  When you are finished using the APV, disconnect it from the computer serial port to conserve the batteries.

CHAPTER 2: Downloading a Sample Mission to the APV

An APV mission is a subprogram created by the user to define a series of operations and data collection schemes that will be performed by the APV.  Before the APV can perform a mission, the mission must be downloaded into its internal memory. Follow the steps listed below to download a sample mission (dataonly.prg) into the APV internal memory.

1. Select the Mission Tasks tab in the OS500 Control window.  Refer to Figure 2.1.

2. Click the APV Missions button in the lower left section of the Mission Tasks tab.  The numbers 1 through 10 will be displayed in a column under the # symbol in the window above the APV Missions button.  A mission number designates a slot in the internal APV memory where a mission can be stored.  If a mission is occupying a slot in memory the mission name will appear to the left of the number.

3. Click on an empty slot number.

4. Click the Download button.  The Download Mission dialog box will appear on screen, as shown in Figure 2.4.  Note, the Folder: path specified in this window is the default path set in section 2.2. 

5. Select the examples folder and use the mission list to find and select the example mission name, dataonly.prg.  Notice that the mission will be downloaded to the previously selected slot, which is specified by the number in Mission Number list box.  Use this list box to change the selected download slot.

6. Click the DOWNLOAD button in the Download Mission dialog box (refer to Figure 2.4).

The mission is now being downloaded into the internal APV memory. When the download is complete the APV mission list (on the Mission Tasks tab) will be updated and display the new mission name next to its slot number. Refer to Figure 2.5.
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Figure 2.4 Download Mission

CHAPTER 2: Storing Data Using a Data-Only Mission

In this example the APV runs the small sample mission, dataonly.prg, downloaded to the APV previously in section 2.4.  This mission will collect and store data only.  Follow the steps listed below to run the example mission.

1. Select the Mission Tasks tab in the OS500 Control window.

2. If the mission name is not displayed on the tab, click the APV Missions button.

3. Highlight the dataonly (refer to Figure 2.5) mission in the list window above the START button.  Notice the START button is deactivated until a mission name is highlighted in the list window.

4. Click the red START button.  Note, when the START button is selected it toggles between a Stop and Start control.

NOTE:
If the APV battery has been disconnected the piston (or winch) will have to be synchronized and the Time/Date reset. Use the Synchronize and Set Time/Date buttons located on the System Check tab (Figure 2.9) to synchronize the piston (or winch) and set the time and date.  Synchronizing a piston and a winch differ in that the piston will be pulled in to its zero position and the winch is zeroed at its current position.

The sample mission is now collecting conductivity, temperature and pressure data at 1-minute intervals and recording it in internal memory.  Notice that the notes given in the window to the right of the mission name (Figure 2.5) state that four channels are being used to acquire data for one hour.  Also notice the MISSION field at the top right corner of the OS500 Control window.  This field displays which mission is active and its current operational state.

5. To stop the mission before the one hour time limit expires click the green STOP button.  If the STOP button is not active, make sure the mission name is highlighted in the window above the button.
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Figure 2.5 Mission Tasks

After the mission is complete you can examine the collected data interactively and/or upload the binary data to the computer hard disk and convert the data into spreadsheet compatible files.

To view the data…

1. Select the Data tab in the OS500 Control window, shown in Figure 2.6.

2. Click the Display button in the Data Directory group box.  A directory of the data files including block number, byte length of the data block, and time that the mission started sampling will appear in the window to the right of the button.

3. Double click any of the data directory block numbers to view the data.  Figure 2.7 shows the window that displays the uploaded data.
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Figure 2.6 Data Directory
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Figure 2.7 Uploaded Data Block

To upload the data and convert to spreadsheet files…

1. Select the Data tab in the OS500 Control window (refer to Figure 2.6).

2. Click the Upload button in the APV Data group box.

3. Use the Save Uploaded Data dialog box to store the data file in the …/os500/data/ directory with a .bin file extension.

4. Select the Process button (in the Data Files group box) to convert the binary data file into several spreadsheet compatible ASCII files, a data directory file (.dir) and a calibration file (.cal).

5. Use the Browse button on the Process Data File dialog box (shown in Figure 2.8) to specify the path to the binary data.  Also specify the desired units for the data conversion.  The generated files will be stored on the hard disk in the …/os500/data/ directory. The prefix of these files will be the prefix of the .bin data file from which they were created.  The generated ASCII files will be labeled with suffixes numbered sequentially for each of the directory entries (i.e. sn438p0.001, sn438p0.002, etc).
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Figure 2.8 Process Data File

CHAPTER 2: Preparing the OS500 APV for Field Operations

Each OS500 APV is shipped with the battery pack installed and ballasted for normal saltwater operation.  To prepare the APV for field measurements, it is absolutely necessary to check the ballast of the APV and wet the conductivity sensor prior to deployment.

IMPORTANT:
The dummy connector plug must be inserted into the connector on the APV before ballasting and deployment.  Failure to do so may damage the APV.

CHAPTER 2: Ballasting:

A winch type APV is ballasted by Ocean Sensors to be positively buoyant by 400 or 500 grams. A properly ballasted winch type APV will float horizontally in the water. When deploying the APV, if it is not floating horizontally in the water, shift the ballast weight towards the top (sensor end) of the APV.  The ballast weight must be oriented on the underside of the instrument. The underside of the APV is aligned with the winch rollers and will be marked.

Before deployment, a piston type APV must be ballasted for the density of water where it will be performing its operations.  A properly ballasted piston type APV will float vertically in the water and will be neutrally buoyant when the piston is at its midstroke position (typically requiring an additional 0-500 grams of weight).  Note, that when the piston is 100% (surface) out the APV will float and when it is 100% (sink) in the APV will sink.  Follow the steps listed below to insure the APV is properly ballasted.

1. Select the System Check tab in the OS500 Control window, shown in Figure 2.9.

2. Use the Piston group box located in the right section of the OS500 Control window, to verify that the piston is properly synchronized.  The text in the box should read Synchronized.  If it reads Not Synchronized, click the Synchronize button located on the System Check tab.

3. Click the Ballast Midstroke button on the System Check tab. This will move the piston to 50% (halfway position).

4. Put the APV in the water.

IMPORTANT:
If the APV is being ballasted in an uncontrolled environment, a secure retrieval line should be attached to the instrument to prohibit loss of the APV.

5. Add weight to or subtract weight from the outside of the piston cylinder, located at the bottom end of the instrument, until the APV is neutrally buoyant or just floating.  When the APV is ballasted properly the rise and fall speeds will be approximately the same.  Refer to the paragraph below for an approximation of calculating ballast when the water density is known.

Before shipping an OS500 APV, Ocean Sensors ballasts the APV for operations in ‘typical’ seawater with a surface density of 1.026 g/cm3 ((t=26).  If the APV is going to be deployed in water that is less dense, ballast weights must be removed from the exterior of the APV.  Conversely, if the APV is deployed in water that is more dense ballast weights must be added to the exterior of the APV.  For each change in Sigma-t ((t) unit approximately 7 grams of ballast must be added or subtracted.  If the salinity and temperature of the deployment water is known, use Table 2.1 to determine the (t of the water.
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Table 2.1 Approximate Water Densities in (t Units
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Figure 2.9 System Check

CHAPTER 2: Conductivity Cell Wetting:

In order to insure correct conductivity values, the conductivity cell must be wetted prior to data collection.  There are several ways to effectively wet the conductivity cell:

1. Submerge the instrument (and all its sensors) in water the night before deployment.

2. Initially upon deployment, run the APV up and down between 2 and 6 meters several times. This will remove any micro bubbles at the surface of the electrodes.

3. Before deployment, wet the cell with a non-ionic wetting solution, such as NRS-250, TRITON-X (available at chemical supply stores) or JET-DRY (available at grocery stores).

CHAPTER 3: OS500 APV OPERATING SYSTEM

CHAPTER 3: OS500 Control window

The OS500 Control window is divided into two main sections, a status information section and a control section, as shown in Figure 3.1.

The right portion of the console window represents the APV status information section. This section is used to display important information concerning the APV and its operational status. All the information displayed in this section is only as current as the last status upload from the APV.  The slider bar located under the Status Update button controls the rate of the status upload. The maximum update rate of 1 sample per second occurs when the slider bar is at its far-right (Fast) position. When the slider is at its far-left position status updates will be turned off. The box below the slider shows the update rate in seconds. The major components of the information section are as follows:

· MISSION:
Displays the active mission number and name along with its current operational state.

· Battery Voltage:
Displays the current APV unregulated battery voltage.

· Time/Date:
Displays the current time and date uploaded from the internal APV clock.
· Unused Memory:
Displays the amount of APV memory that is currently unoccupied in percent of total memory and bytes.
· Piston (Winch):
Displays the current state and position of the piston (or the winch).
· Equipment Status:
Displays the ON/OFF status of the real time data monitor (Sampling) and the optional equipment on board the APV (RF, GPS, Strobe, and SCSI).

· Command Log:
Displays the current log of button commands, status updates, and error messages.

· Status Update:
Updates all the status fields located above the button in the right section of the OS500 Control window.
· Reset COM:
Resets the communication port on the computer and the APV.
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Figure 3.1: OS500 Control window and Example of the Mission Tasks tab

The left portion of the main window represents the interactive control section. This section consists of a main menu bar and several selectable tabs, which are used to operate the APV and view data. The menu and the control tabs are further discussed in sections 3.2 through 3.7.

NOTE:
A Scsi Data tab will be visible after the System Check tab if you are using an OS500 HD system which includes a SCSI controller board. 

CHAPTER 3: Main Menu

The Main Menu bar, located in the top left corner of the OS500 GUI, is used to perform various APV operations.

File:

· Set Directories:
Displays a dialog box that allows the user to specify the directory paths associated with data and mission files.  Refer to section 2.2 for a broader description and figure of the window.

· Exit:
Closes all windows associated with the OS500 Control and shuts down the program.

View:

· Control Mode:
Activates the OS500 standard GUI shown in Figure 2.1 (page 2).  This is the default mode activated on program startup.

· Terminal Mode:
Activates a Windows Terminal window (Figure 3.2), which allows direct communication with the APV in a command interface.  This mode is for debugging purposes only.

· Mission Editor:
Displays the Mission Editor dialog box, which allows the user to create or edit APV missions.

· APV Info:
Displays the APV Info window.  Refer to Chapter 6 for a broader description and figure of this window.

· Coefficients:
Displays the Coefficients window.  Refer to Chapter 6 for a broader description and figure of this window.
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Figure 3.2 Ocean Sensors – OS500 Terminal

COM:

· Port Settings:
Displays a dialog box (Figure 3.3) that allows the user to change the active communications port and its settings.  When directly connected to the APV the baud rates should be set at 57600.  When using a RF radio to communicate with the APV the baud rates should be set at 9600.

· Send File:
Xmodem download command used only for updating firmware.  This command is only active in Terminal mode and should not be used without consulting Ocean Sensors.

· Font:
Changes the Terminal mode font.

· Clear Console:
Clears any viewable text from the active window when in terminal mode.
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Figure 3.3 COM Port Settings

Help:

· About OS500:
Displays a dialog box that provides Ocean Sensors contact information, current software version number and build date.
CHAPTER 3: Mission Tasks

An APV mission is defined as a subprogram created by the user to define a series of operations and data collection schemes that will be performed by the APV.  The Mission Tasks tab, located in the left portion of the OS500 Control window, is used to display, download, create, edit, and run APV missions. The components of the Mission Tasks tab, shown in Figure 3.1, are as follows:

· Start/Stop:
Starts or stops the mission selected in the list window above the button.
· APV Missions:
Queries the APV to display the current missions stored in the internal memory in the list window above the button.
· Download:
Downloads a specified mission file into the APV flash memory.  After the download is complete the mission name will appear in the mission list window located in the selected mission number.
· Delete Mission:
Deletes the mission selected in the mission list window.
· Mission Editor:
Displays the Mission Editor dialog box, which allows the user to create or edit APV missions.  Refer to Chapter 4 for a broader description and figure of the dialog box.
CHAPTER 3: Data

The Data tab, located in the left portion of the OS500 Control window, is used to upload and download data to and from the APV, as well as manipulate and display data collected by the APV. The components of the Data tab, shown in Figure 3.4, are as follows:

Data Directory:

· Display:
Displays the data blocks stored in internal memory in the window to the right of the button.  Double-click on the data block number to view the data.  Note the word APV will appear beneath the bottom left corner of the display window.

· Save:
Saves the displayed data directory to a user specified text file on the hard disk.

APV Data:
· Upload:
Uploads from the APV memory all the A/D (Analog-to-Digital) sensor data collected during previously run missions and saves the binary data to a user specified file on the hard disk.  The data directory, APV coefficients, and APV information are also uploaded and saved to this binary data file.
· Erase:
Clears all stored sensor data in the APV internal memory.  Note: A warning is issued before the action is completed.
Data Files:

· Process:
Converts a binary data file, generated using the Upload button, into several ASCII files, a data directory file (.dir), and a calibration file (.cal).  One ASCII file is generated for each data block and the files are spreadsheet compatible.  The .cal file contains the APV coefficients and info.
· Open:
Loads a binary data file from the hard disk into the computer’s memory and displays the data blocks.  Note the word DISK will appear beneath the bottom left corner of the display window.
GPS History:

· Display:
Displays any acquired GPS data stored in APV internal memory in the window to the right of the button.
· Save:
Saves the GPS data to a user specified text file on the hard disk.
· Erase:
Clears all GPS data from the APV internal memory.  Note: A warning is issued before the action is completed.
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Figure 3.4 Example of the Data tab

CHAPTER 3: Real Time Data Monitor

The Real Time Data Monitor tab, located in the left portion of the OS500 Control window, is used to display collected real time data. The components of the Real Time Data Monitor tab, shown in Figure 3.5, are as follows:

· Start/Stop:
Starts or Stops the display of real time data.

· Channels:
Displays a dialog box that allows the user to specify the Real Time Sample Mode and select the data channels to be sampled.  If the Standard mode is selected, channels 1-16 will be available for monitoring.  If the TSG and GPS mode is selected, battery, CTD, GPS time, and GPS position will be sampled.  The sample rate is specified by the slider bar under the Status Update button on the main control window (refer to Figure 3.1).  The maximum sample rate is 1 second in the Standard mode and 5 seconds in the TSG mode.  The minimum sample rate is 120 seconds for both modes.

· Start/Stop Capture:
Starts or Stops the capture of real time data to a user-specified file on the hard disk.  The Log File status box will read OPEN if the data is being captured to the hard disk file and CLOSED if it is not being captured to the hard disk.

· Raw Counts:
Displays the data in raw A/D (Analog-to-Digital) counts.  This tab is disabled in TSG and GPS mode.

· Volts:
Displays the data in volts DC.  This tab is disabled in TSG and GPS mode.

· Eng. Units:
Displays the data in engineering units (i.e. mS/cm, ºC, decibars).
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Figure 3.5 Example of the Real Time Data Monitor tab

CHAPTER 3: System Check

The System Check tab, located in the left portion of the OS500 Control window, is used to position the piston (or winch) and manually control the operation of any optional equipment installed on the APV. The components of the System Check tab, shown in Figure 3.6, are as follows:

Piston (Winch):

· Stop:
Stops the piston movement.

· Sink (Winch In):
Moves the piston to its fully retracted position (0%). OR
Moves the winch in until the Stop button is selected.

· Surface (Winch Out):
Moves the piston to its fully extended position (100%). OR
Moves the winch out until the Stop button is selected.

· Synchronize:
Moves the piston to its 0% position and resets the location counter. OR
Resets the 0% location counter to the current winch position.

· Ballast Midstroke:
Moves the piston to the midpoint (50% out) position. This button is not available to winch version APVs.

· Move To:
Moves the piston or winch to a position specified by the percentage given in the edit box to the right of the button.

Optional Equipment:
· Start/Stop (RF):
Toggle button that turns the RF radio onboard the APV on or off respectively.

· Start/Stop (Strobe):
Toggle button that turns the Strobe onboard the APV on or off respectively.

· Start/Stop (GPS):
Toggle button that turns the GPS on board the APV on or off respectively.

· Set Time/Date:
Displays a dialog box that allows the user to set the internal APV clock to the current PC clock time, the current GPS time, or manually to a user-defined time. Note, if the GPS option is chosen, the GPS will turn on and receive data until it acquires a position fix or reaches a two-minute time limit. To properly perform this operation, the GPS antenna must be outdoors.

· Digital I/O:
Displays a dialog box used to control secondary I/O channels.  This button is only available for OS500 HD systems.

GPS Data:

· Start/Stop Capture:
Starts or Stops the capture of the data being acquired by the GPS to a user-specified file on hard disk.  The Log File status box will read OPEN if the data is being captured to the hard disk and CLOSED if it is not being captured to the hard disk.  Note, the GPS must be turned on to capture data.
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Figure 3.6 Example of the System Check tab

CHAPTER 3: SCSI Data

The SCSI Data tab, located in the left portion of the OS500 Control window, is used to view SCSI drive information on the OS500 HD system.  The two SCSI drives of this system are represented by individual tabs within the SCSI Data tab, as shown in Figure 3.7.  These tabs are meant to provide quick data viewing and saving operations and do not support large data uploads. To insure that the displayed data is in calibated units, upload the coefficients using the View menu (refer to section 3.2) one time before using the controls on this tab.  The components of the SCSI Data tab are as follows:

· Gigabytes:
Displays the storage capacity in bytes of the selected SCSI drive.
· Missions:
Displays the number of total missions that have been run on the selected drive.
· Total Writes:
Displays the total writes to the currently selected SCSI drive.
· Upload Directory:
Uploads the SCSI write directory from the selected drive and displays it in the Write Directory list box located on the left hand side of the tab. Double-click on the Write # to view the data directory for each SCSI disk write. The data directory will be displayed in the Write Data Directory list box. If you double click an entry in the Write Data Directory list box, a standard Dump Data Block window, as shown in Figure 2.7, will be displayed showing the data in the selected block number.
· Save:
Saves the write directory to a user specified text file on the PC's hard disk.
· Initialize:
Erases all data and directory structure from SCSI drive that is turned on and zeros the Missions counter. Note a warning is issued before the action is completed.
· Debug:
Opens a dialog box used for controlling SCSI disk drive operations. This button should be used for debugging purposes in conjunction with an Ocean Sensors technician.

· OFF
Turns the active disk drive off.
· ON 1
Turns SCSI drive #1 on and will remain depressed until the drive is turned off. Note, only one drive can be on at any given time.
· ON 2
Turns SCSI drive #2 on and will remain depressed until the drive is turned off. Note, only one drive can be on at any given time.
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Figure 3.7 Example of SCSI Data tab

CHAPTER 4: THE MISSION EDITOR

CHAPTER 4: Introduction

As stated previously in Chapter 3, a mission is a subprogram created by the user to define a series of operations and data collection steps that will be performed by the APV.  The APV missions are created and edited using the Mission Editor window shown in Figure 4.1.  Clicking the Mission Editor button on the Missions Tasks tab in the OS500 Control window activates the Mission Editor.
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Figure 4.1 Mission Editor

CHAPTER 4: Developing a Mission

The basic elements to consider when developing a mission scenario for the APV are: (1) sampled variables, (2) sample rate, (3) number of A/D conversions to average, (4) start and stop sampling conditions, (5) battery life, and (6) available memory.

CHAPTER 4: Variables:

There are 16 channels available on the APV for data collection. The first six channels are pre-set to monitor the following:

Channel 1
Ground

Channel 2
Internal battery voltage

Channel 3
Reference A/D voltage

Channel 4
External Conductivity (mS/cm)

Channel 5
External Temperature (ºC)

Channel 6
External Pressure (decibars)

A typical CTD (Conductivity, Temperature, & Depth) mission would record channels 4, 5, and 6.

CHAPTER 4: Sample Rate:

Sampling can start immediately upon execution of a mission or after a mission defined time delay. The sample rate can be adjusted in millisecond increments with a maximum of 10 Hz (or 0.1 sec) in standard configuration. A typical mission might sample data at 5 seconds intervals.

CHAPTER 4: Averaging:

Averaging (or oversampling) samples of data will increase the effective numerical resolution beyond the 16-bit A/D resolution, decrease noise, and filter the physical signals. These benefits are obtained at the cost of data acquisition speed because averaging requires additional measurements of each channel. The accuracy of the APV is quoted using 100 averages.

CHAPTER 4: Start and Stop Sampling Conditions:

Each APV mission contains parameters that define sampling and abort conditions. The emergency abort parameters are maximum depth, low battery voltage, and an end-of-memory status. Total time and number of profiles are also used to change sampling modes and end missions. Note that the mission can be stopped at any time by reconnecting the PC and selecting the Stop button on the Mission Tasks tab.

CHAPTER 4: Battery Life:

The expendable battery packs used in the model OS500 APV are constructed using alkaline D cells. Ten batteries are wired in series to provide an output voltage of 15 volts DC with a capacity of approximately 14 amp-hours. The battery pack in a piston type APV can be discharged to a minimum of 10.5 volts during normal operations. The winch type APV can operate safely to a battery discharge minimum of 7 volts during normal operations.

The current draw on the battery of the model OS500 APV is less than 70 mA during its fastest sampling mode, and less than 50 (A in its sleep mode. During missions when the APV is sampling at rates slower than one second it drops into a low power mode of 3 mA in the interval between samples. As a general rule the APV should operate 200 continuous hours in fully awake mode, and can sleep essentially for the shelf life of the batteries. The battery life span will decrease as piston or winch motor usage increases. Note that quoted and actual specifications for batteries can vary greatly depending on manufacturer, temperature, and time. Refer to Appendix C for more information on battery specifics.

CHAPTER 4: APV Memory:

A data file is opened in the internal memory by the first execution of a mission. All variable types stored in the data file consume 2 bytes of storage in the standard configuration.

CHAPTER 4: Programming a Mission

The Mission Editor, shown in Figure 4.1, contains selectable tabs that represent predefined mission styles. Currently, the five mission styles available for Ocean Sensors APVs are Bounce, Yo Yo, Bottom Bounce, Data Only, and Winch (Bottom). The Bounce, Yo Yo, and Bottom Bounce missions are specifically designed for use with a  piston type APV. The Winch (Bottom) mission is specifically designed for use with a winch type APV. The Data Only mission is the only predefined mission style that can be used with either type of APV. 

NOTE:
All predefined mission styles do not apply to all types of APVs. Therefore, it is imperative to insure that the appropriate mission type tab is selected in the Mission Editor when you are writing a mission.

The Schematic sections on the Mission Editor tabs (refer to Figure 4.1) visually depict the steps followed by the APV during each particular mission style. The buttons located below the Schematic section are used to setup the parameters involved in the individual mission steps. When a button is selected, a window will appear listing all the parameters for that stage of the mission. These parameters can be edited by double-clicking the particular parameter of interest, editing the field, and selecting the OK button. The mission stages are described as follows:

1. Pre-Launch Setup:
Specifies a particular date and/or time for the APV to wait before continuing with the mission. The user must also specify if the APV will use relative or absolute time. Relative time is the default. If a piston is installed, it will move to 100% out at this point.
2. Initial Deploy Setup:
Specifies the initial surface time and state of any optional equipment on board the APV, such as a GPS, RF radio, or strobe.
3. Profile Setup:
Defines parameters used during data collection and APV cycling.
4. Surface Setup:
Specifies the amount of time the APV should spend on the surface after each data collection cycle. Also specifies the state of any optional equipment on board the APV, such as a GPS, RF radio, or strobe.
5. Repetitions:
Limits the number of cycles the APV executes or the maximum elapsed time the APV profiles.  Notice the length of the Repetitions button shown in Figure 4.1. This indicates that the repetitions defined with the button will cycle through all the stages above it.
6. Recovery Setup:
Defines the repetitive timing of the APV during the recovery stage. Also defines the state of any optional equipment on board the APV, such as a GPS, RF radio, or strobe.
7. Emergency Setup:
Specifies parameters that define mission abort limits.

After all the desired mission parameters have been setup, choose the Save button and name the mission.  Note, the mission files are saved in original DOS file format, therefore the prefix of the mission file name cannot exceed 8 characters.  The programmed mission file will be saved on disk with a .prg suffix. When the mission is downloaded to the APV, it will automatically compile a .bin version of the .prg file to save in internal memory. Refer to Chapter 4 for sample descriptions of each mission style.

NOTE:
It is recommended that all new missions be tested in the lab before any field deployments.

CHAPTER 5: EXAMPLE MISSIONS

CHAPTER 5: Piston Bounce

The Bounce mission causes a piston type APV to move between the surface and a specified depth, as depicted by the Schematic section of the Bounce tab shown in Figure 5.1.  The thick black line shows the behavior of the APV during each of the mission segments. The sample mission, bounce.prg, shown in Figure 5.1, is provided by Ocean Sensors to demonstrate a typical bounce mission.  The Mission Notes provide details about the operation of the mission.
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Figure 5.1 Example Bounce Mission

The sample Bounce mission parameters are set to the following:

Pre Launch Setup:
Relative Time (maximum allowed elapsed profiling time not including piston movement time)

Initial Deploy Setup:
1 minute at surface
RF/GPS/Strobe OFF

Profile Setup:
20 meter Maximum Sink Depth
2 meter Minimum Rise Depth
5 minutes Sink/Rise time (plus piston movement time)
Channels 2, 4, 5, & 6 ON
5 second Sample Rate
100 Averages

Surface Setup:
2 minute Surface Time
1 minute RF/GPS/Strobe

Repetitions:
3 repeat cycles
1 hour Relative Time

Recovery Setup:
1 hour repeat interval
5 minute GPS
10 minute RF
1 hour Strobe

Emergency Setup:
10.5 volts Minimum Battery Power
300 meters Maximum Pressure

CHAPTER 5: Piston Yo Yo

The Yo Yo mission causes a piston type APV to dive to a specified depth and move between this depth and another given depth for a set amount of time or number of repetitions before returning to the surface. This scenario is depicted in the Schematic section of the Yo Yo tab (shown in Figure 5.2), where the thick black line shows the behavior of the APV during each of the mission segments.  The sample mission, yoyo.prg, is provided by Ocean Sensors to demonstrate a typical yo yo mission.  The Mission Notes provide details about the operation of the mission.
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Figure 5.2 Example Yo Yo Mission

The sample Yo Yo mission parameters are set to the following:

Pre Launch Setup:
Relative Time (maximum allowed elapsed profiling time not including piston movement time)

Initial Deploy Setup:
1 minute at surface
RF/GPS/Strobe OFF

Profile Setup:
20 meter Maximum Sink Depth
5 meter Minimum Rise Depth
2 meter Last Minimum Rise Depth
5 minute Maximum Sink/Rise time (plus piston movement time)
3 at depth Repetitions
60 minute total at depth repetition time
Channels 2, 4, 5, & 6 ON
5 second Sample Rate
100 Averages

Surface Setup:
2 minute Surface Time
1 minute RF/GPS/Strobe

Repetitions:
1 repeat cycle
2 hour Relative Time

Recovery Setup:
1 hour repeat interval
5 minute GPS
10 minute RF
1 hour Strobe

Emergency Setup:
10.5 volts Minimum Battery Power
300 meters Maximum Pressure

CHAPTER 5: Piston Bottom Bounce

The Bottom Bounce mission causes a piston type APV to move between the surface and a specified depth after sitting at the bottom for a given time interval, as depicted by the  Schematic section of the Bottom Bounce tab shown in Figure 5.3.  The thick black line shows the behavior of the APV during each of the mission segments. The sample mission, bbounce.prg, shown in Figure 5.3, is provided by Ocean Sensors to demonstrate a typical bottom bounce mission.  The Mission Notes provide details about the operation of the mission.
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Figure 5.3 Example Bottom Bounce Mission

The sample Bottom Bounce mission parameters are set to the following:

Pre Launch Setup:
Relative Time (maximum allowed elapsed profiling time not including piston movement time)

Initial Deploy Setup:
1 minute at surface
RF/GPS/Strobe OFF

Profile Setup:
20 meter Maximum Sink Depth
2 meter Minimum Rise Depth
5 minute Sink/Rise time (plus piston movement time)
10 minutes at Depth
Channels 2, 4, 5, & 6 ON
5 second Sample Rate
100 Averages

Surface Setup:
2 minute Surface Time
1 minute RF/GPS/Strobe

Repetitions:
1 repeat cycle
1 hour Relative Time

Recovery Setup:
1 hour repeat interval
5 minute GPS
10 minute RF
1 hour Strobe

Emergency Setup:
10.5 volts Minimum Battery Power
300 meters Maximum Pressure

CHAPTER 5: Data Only

The Data Only mission causes the APV to collect data for a given time period, as depicted by the Schematic section of the Data Only tab shown in Figure 5.3.  This type of mission is intended for data collection purposes only and does not include functions to operate the piston or any other optional equipment on board the APV (such as GPS, radios, etc). The sample mission, dataonly.prg, shown in Figure 5.4 is provided by Ocean Sensors to demonstrate a typical data only mission.  The Mission Notes provide details about the operation of the mission.
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Figure 5.4 Example Data Only Mission

The sample Data Only mission parameters are set to the following:

Initial Deploy Setup:
1 minute at surface

Data A:
1 minute Maximum Acquire Time
Channels 2, 4, 5, & 6 ON
5 second Sample Rate
100 Averages

Data B:
1 minute Maximum Acquire Time
Channels 2, 4, 5, & 6 ON
1 second Sample Rate
100 Averages

Data C:
1 minute Maximum Acquire Time
Channels 2, 4, 5, & 6 ON
5 second Sample Rate
100 Averages

Repetitions:
5 repeat cycles
30 minutes Relative Time

Emergency Setup:
10.5 volts Minimum Battery Power

CHAPTER 5: Winch Bottom

The Winch Bottom mission causes a winch type APV to move between the surface and a specified depth after sitting at the bottom for a given time interval, as depicted by the Schematic section of the Winch (Bottom) tab shown in Figure 5.5.  The thick black line shows the behavior of the APV during each of the mission segments. The sample mission, wbottom.prg, shown in Figure 5.5, is provided by Ocean Sensors to demonstrate a typical winch bottom mission.  The Mission Notes provide details about the operation of the mission.
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Figure 5.5 Example Winch Bottom Mission

The sample Winch Bottom mission parameters are set to the following:

Pre Launch Setup:
Relative Time (maximum 
allowed elapsed profiling time)

Initial Deploy Setup:
1 minute at surface
RF/GPS/Strobe OFF
10m sink Depth or 2.5%
30 seconds at Depth

Rise/Sink:
10m Max Sink Depth or 2.5% out
1.5m Min Rise Depth or 50% out
1 minute Sink/Rise time
Channels 2, 4, 5, & 6 ON
1 second Sample Rate
100 Averages

Surface Hover:
1 minute Surface Time
RF/GPS/Strobe OFF
Channels 2, 4, 5, & 6 ON
1 second Sample Rate
100 Averages

Bottom Hover:
12 minutes Bottom Time
Channels 2, 4, 5, & 6 ON
1 second Sample Rate
100 Averages

Repetitions:
4 repeat cycles
1.25 hours Relative Time

Recovery Setup:
30 seconds before Rise
0.5m Rise Depth or 55%
1 hour repeat interval
10 minute GPS
10 minute RF
1 hour Strobe

Emergency Setup:
10.5V Min Battery Power
300m Max Pressure

CHAPTER 6: INSTRUMENT DESCRIPTION

CHAPTER 6: Conductivity Sensor

The conductivity sensor is a conduction type sensor consisting of 4 electrodes, with electrode pairs located on opposite sides of the sensor substrate. The small cylinder bonded over the electrodes reduces the volume over which the measurement is taken. This sensor design provides repeatability of measurements when subjected to oceanic pressures and temperatures.

The response of the conductivity cell depends upon the flow of water through the sensor. The conductivity sensor has an open design providing good flushing characteristics and a high time response. Some conductivity sensor designs have very poor flushing characteristics making them very inferior for high velocity applications. The spatial response of the conductivity sensor is approximately 1 cycle/cm.

The sensor will not work in air, distilled water, or water with very low conductivity (< 0.5 mS/cm). The conductivity cell is very fragile and should be protected from impact and ‘curious fingers’. Refer to Section 6.5 for calibration information.

CHAPTER 6: Temperature Sensor

The temperature sensor is a thermistor that changes its resistance with temperature. It is located at the base of the CT sensor just above the black portion of the sensor. Heat diffusion occurs over time at the surface of the sensor. Therefore, the temperature sensor response is best described as a time averaging of the signal and not a spatial averaging. The sensor is very small and delicate. It should be protected from impact and ‘curious fingers’. Refer to section 6.5 for calibration information.

CHAPTER 6: Pressure Sensor

The pressure sensor is a resistive strain gauge bridge diffused into a silicon diaphragm. The pressure sensor is located near the CT sensor in the sensor end-cap. A thin stainless steel diaphragm transmits pressure from the outside water to the silicon diaphragm. The pressure sensor is an absolute pressure device with a time response in the 1 kHz range. Do not attempt to insert any objects into the pressure sensor to test functionality. The sensor is fragile and will damage easily. Refer to section 6.5 for calibration information.

CHAPTER 6: Analog-to-Digital (A/D) Converter

The A/D converter is a 16-bit resolution device. It is designed to produce a binary number in the range of ±32767 depending on the ratio of the input voltage to the reference voltage. This device is approximately described by
COUNT = INT {[Vad / (2*3.333)]* 216}

where: COUNT is the A/D binary output, INT is an integer function, and Vad is the input voltage to the A/D in the ±3.333 Volt range.

CHAPTER 6: Sensor Calibrations

Ocean Sensors individually calibrates all CTD (Conductivity, Temperature, and Density) sensors on each APV. The calculated calibration coefficients must be downloaded into the internal memory of the APV to insure accurate data displays and calculations. The coefficients can be uploaded and downloaded by selecting View|Coefficients from the main pull-down menu on the OS500 Control window.  Figure 6.1 provides an example of the APV Coefficients window for the 16 available A/D data channels.  Refer to Appendix B for the definitions of all pre-set channels.
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Figure 6.1 Example of the APV Coefficients window

The equation for converting raw A/D data values to Voltage (V) values is:


Ch#v = A+B*Ch#,
where Ch# refers to the data channel number.

The equations for converting voltage values to engineering units are:


Channel 4:
Conductivity (mS/cm) = A’+B’*(Ch4v)


Channel 5:
        Temperature (ºC) = A’+B’*ln(X)+C’*ln(X)2+D’*ln(X)3

    X= (5.0 – Ch5v)/Ch5v
                   where ln = natural logarithm


Channel 6:
       Pressure (decibar) = A’+B’*(Ch6v)

The coefficients A, B, A’, B’, C’, and D’ are listed in columns on the APV Coefficients window as shown in Figure 6.1. The APV coefficients are stored in a .cal file along with the APV info (i.e. sn###.cal, where ### represents the serial number of the APV). This .cal file is a source of information about your APV and should not be modified.

CHAPTER 6: APV Information

The APV info window contains information pertaining to each individual APV, such as APV type and available onboard equipment. The APV info can be uploaded and downloaded by selecting View|APV Info from the main pull-down menu on the OS500 Control window. Figure 6.2 provides an example of the APV Info window. The APV info is stored in the a .cal file along with the APV calibration coefficients (i.e. sn###.cal, where ### represents the serial number of the APV). This .cal file is a source of information about your APV and should not be modified.
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Figure 6.2 Example of the APV Info window

WARNING:
Modifying the information in the APV Info window could disable some of the APV’s functionality.

CHAPTER 7: MAINTAINING THE OS500 APV

CHAPTER 7: General Care

The OS500 APV has been designed to withstand normal shipping and oceanic environments. Listed below are some precautions to take when handling and operating the APV to insure continued reliable operation.

· Avoid large shocks or vibrations to the instrument

· Do not stick any object into the pressure transducer orifice. The membrane is fragile and easily damaged.

· Do not attempt to remove the barrel from around the conductivity cell.

· When the APV is removed from the water, rinse the sensors with fresh water and replace the red guard cap.

· When the temperatures are below freezing, note that ice will damage the conductivity cell. Blow into the cell volume to dry the cell.

· Remove the batteries during long term storage, periods greater than 90 days.

CHAPTER 7: Removing the Endcaps

The APV has two endcaps. The bottom endcap, referred to as the drive endcap, contains the piston or winch. The top endcap, referred to as the sensor endcap, contains the CTD and any other optional equipment and sensors. To replace the batteries (refer to section 7.4) and perform other maintenance procedures, one of the APV endcaps will need to be removed. Follow the steps listed below to remove the APV endcaps.

1. Dry the exterior of the instrument.

2. To protect the CT sensor, place the red guard cap over the gray sensor guard (located on the sensor endcap).

3. Remove the two set screws using a ⅛” Allen wrench.

4. Hold the pressure case firmly with one hand and turn the end cap slightly with the other hand to break the static friction. Then apply steady and even tension (without rotating) to the end cap until it is pulled clear of the pressure housing, being careful not to strain the connecting cables. When removing the sensor endcap on a winch type APV, insert the two pegs shipped with the instrument into the holes on the side of the endcap. Use these pegs to gently pull the endcap from the pressure housing.  If necessary lightly tap the pegs with a hammer to break the static friction. When the endcap is free of the pressure housing, remove the pegs.

NOTE:
The sensor endcap on a piston type APV never needs to be removed unless one of the sensors is broken. If a sensor is broken, contact Ocean Sensors for assistance. 

CHAPTER 7: Maintaining the O-Rings

O-ring inspections should be a regular part of maintaining the Model OS500 APV. Even small items such as specks of dirt or a strand of hair, if laid across an endcap o-ring, can allow the instrument to leak. Each of the APV endcaps has one o-ring seal that maintains the watertight integrity of the unit. The following procedures should be followed when re-assembling an o-ring seal.

1. Remove the o-rings from the endcaps.

2. Inspect the o-rings, visually and by touch, for nicks, cuts, and abrasions. Also look for any permanent deformation like flattening or pinching.

3. Gently stretch the o-ring to look for cracks or fine cuts.

4. Inspect both the o-ring groove and mating surface, looking for pitting, scratches or foreign material. Clean the surfaces with a lint free cloth.

5. Clean and re-lubricate o-rings using silicone grease or oil, for use with Buna-N (Butyl Nitrate).

6. Carefully put the o-ring back into the groove in the endcap.

Two spare endcap o-rings are included with the initial shipment. O-rings are also commercially available. Do not remove the CT sensor o-ring unless visibly damaged.

CHAPTER 7: Battery Replacement

A full capacity battery voltage is between 14.9 and 15.5 volts DC. The battery voltage is monitored with the OS500.exe program. Ocean Sensors recommends replacing the battery when its capacity is less than or equal to 10.5 volts under load for a piston type APV and 7.0 volts under load for a winch type APV. Follow the steps listed below to replace the internal APV battery.

Piston Type:

1. Remove the drive endcap (refer to section 7.2).

2. Disconnect the battery connector and slide the battery pack over the motor.

3. Place a new battery pack around the motor and reconnect the battery to the APV.

4. Inspect and re-lubricate the o-ring.

5. Replace the drive endcap and set screws.

Winch Type:

1. Remove the sensor endcap (refer to section 7.2).

2. Slide the instrument out of the pressure housing just enough to expose the battery pack.

3. Disconnect the battery connector and slide the battery pack off the PVC spine.

4. Place a new battery pack around the spine and reconnect the battery to the APV. Note, the spine is keyed so the battery is on the underside of the instrument.

5. Inspect and re-lubricate the o-ring.

6. Replace the sensor endcap and set screws.

NOTE:
When the battery is disconnected the real time clock will need to be reset and the piston or winch will need to be synchronized.

CHAPTER 7: Sensor Removal or Replacement

If either the Conductivity/Temperature (CT) sensor or the Pressure sensor needs to be replaced, it is recommend that the instrument be sent back to Ocean Sensors. Replacement of these sensors is a delicate task that should not be performed by the end user.

CHAPTER 8: TROUBLESHOOTING

CHAPTER 8: System Not Responding on Initial Setup

If you have just installed the OS500.EXE software, connected the instrument to the COM1 port of a computer and it does not communicate, the most likely cause is a problem with the port setup on the computer.  Windows 98 is especially likely to cause difficulties on portable computers.  Follow the steps listed below to verify the proper COM port setup.

1. Click the Start button on the Windows taskbar

2. Select the Programs|Accessories|Communications|Hyperterminal|Hypertrm.exe entry.

3. Enter a name, choose an icon for the session, and select OK.

4. Choose Direct to COM1 in the Connect using pull down list and select OK.

5. Enter the port settings in order as follows… 57600, None, 8, 1, and None.

6. Click the Advanced button.

7. Verify that the FIFO's are enabled and the Buffers are set to high.

8. Select OK and verify that a basic terminal connection has been established on COM1.

9. Connect the instrument to COM1 using the DB-9 connector.

After completing these steps, “C” characters should repeat across the screen every few seconds.  If they do not, press the <Enter> key several times.  If there is not a text response on screen after several seconds, continue the troubleshooting process by performing steps 3-8 of section 8.2 below.

CHAPTER 8: System Not Responding after Previous Use

If you have been using the instrument and can no longer communicate with it, follow the steps listed below to verify proper system setup.

1. Verify that the host computer is operating properly. Re-boot the computer system if necessary.

2. Check the communications cables to insure secure connections.

After completing the above steps, if the APV is still not communicating properly continue with the steps listed below.

3. Unplug the external communications cable.

4. Remove the APV endcap where the battery is located (drive endcap for a piston and sensor endcap for a winch).

5. Verify that the APV battery voltage is greater than 10 volts. If the voltage is low replace the batteries (refer to Chapter 7). If the voltage is acceptable continue with step number 6.

6. Unplug the battery and leave it unplugged for 1 minute to allow CMOS circuitry to discharge.

7. Reboot host computer.

8. Connect the battery and communications cables.

After completing these steps, normal communications with the APV should be established. If you are in Terminal mode you should see a text response and an "X:" prompt.  If the APV is still not operating properly contact Ocean Sensors for assistance.

CHAPTER 8: Impact

The OS500 APV is designed to withstand normal operations at sea. The APV should only be deployed after being properly ballasted. Never attach additional weights or additional compressible components. 

The APV can be damaged by impact with hard objects. If impact occurs, check for damage to the pressure casing. Any abrasions over 1.5 mm (1/16 in) deep should be regarded as potentially dangerous to the instrument. A severe impact can damage the electronics and the sensors. The sensors can withstand approximately 1200 g's in the weakest axis. The electronic circuit boards may be jarred loose by massive external impact (e.g. side of ship). If there is a question about sensor damage place the sensor endcap of the instrument in saltwater and check that the values are approximately correct.

CHAPTER 8: Flooding

Should accidental flooding occur be careful during the removal of the end-caps as internal pressure could cause the end-cap to become a projectile. Remove all batteries. Rinse the electronics with distilled water. This will remove most of the salt residue from the electronics. Identify the cause of the flooding and replace any defective or damaged o-ring seals. Thoroughly dry the electronics and install the batteries. Connect the APV to the computer and try to establish proper communications. If the APV does not respond return it to Ocean Sensors with a complete description of the events.

CHAPTER 8: Static Discharge

Care should be taken to avoid static discharges with all electronic devices. The APV is constructed primarily of CMOS components that are electro-static sensitive. Low humidity increases the danger of static discharge. If you choose to access the electronics be aware of the possible dangers associated with electro-static discharge.

CHAPTER 8: Operating System Issues

Windows 98 is known to occasionally cause communication errors with the OS500 APV.  If this occurs the Command Log on the main OS500 Control window will display an !Error Receiving or a !Last Communications Failed message.  If you see either of these error messages, it indicates that the last command issued to the APV was not successfully implemented.  If the APV does not recover from the communications failure, follow the steps listed below to check the COM port settings.  If you are using a portable computer, disable the battery savings features before continuing with the steps. Note that Windows 95 and Windows NT have no known communications problems with the APV.

1. Click the Start button on the Windows taskbar and select the Settings|Control Panel entry.

Windows 95/98 users…

2. Double click the System icon and select the Device Manager tab.

3. Click on the Ports icon, highlight the COM1 port and select the Properties button.

4. Choose the Port Settings tab and enter the setting values in order as follows… 57600, 8,None, 1 and None.

5. Click the Advanced Settings button.

6. Verify that the FIFO's are enabled and the Buffers are set to high.

7. Click OK until the System Properties window has been closed.

8. Restart OS500.exe

Windows NT users (logged on as the Administrator)…

2.
Double click the Ports icon, highlight the COM1 port and select the Settings button.

3.
Follow steps 4-8 above.

After restarting the OS500.EXE, the communications should improve.  Some combinations of Windows 98 and certain portable computers have communication problems that cannot be solved.  You may have to try another computer.

CHAPTER 8: Motor Not Responding

If you have previously been successful in operating the APV motor and it is no longer responding, it is likely that the fuse has blown. Follow the steps listed below to replace the motor fuse.

1. Remove the drive endcap (refer to section 7.2).

2. Locate the fuse socket along the motor shaft.

3. Pull the fuse out of the socket. If the fuse is blown the resistance across the leads will be infinite.

4. If the fuse is blown, replace it with a good fuse of the same rating.  Otherwise, contact Ocean Sensors for technical assistance.

5. Insure the motor is connected properly and replace the endcap.

Usually a blown fuse indicates something is binding the motor. If you have a winch version of the APV, check the cable to insure it has not become tangled. The piston version of the APV has no serviceable parts, therefore it is best to contact Ocean Sensors.

CHAPTER 8:  OS500 APV HARDWARE
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Figure A.1 OS500 APV Hardware
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Figure A.2 Connecting the APV to a Computer Serial (RS-232) Port

CHAPTER 8:  CHANNEL DEFINITIONS

There are 16 channels available for data collection. The first six channels are pre-set to monitor the following:

Channel 1
Ground (GND)

Channel 2
Internal battery voltage

Channel 3
Reference A/D voltage

Channel 4
External Conductivity (mS/cm)

Channel 5
External Temperature (ºC)

Channel 6
External Pressure (decibars)

Channel 7
Acoustic

Channel 8
OBS

Channel 9
PH

Channel 10
Flourometer

Channel 11
Unassigned

Channel 12
Unassigned

Channel 13
Unassigned

Channel 14
Unassigned

Channel 15
DO

Channel 16
PAR

Optional sensors added to the APV will be assigned one of the remaining channels (7-16) as listed above.

CHAPTER 8:  BATTERY SPECIFICATIONS

The battery packs shipped with the APV provide a maximum output voltage of 15 volts (V) with a capacity of approximately 14 amp-hours. The alkaline battery capacity is time and temperature dependent as shown in Table C.1 and Table C.2.

Storage Time (months)
Battery Capacity  (%)

6
95

18
90

Table C.1 Battery Capacity vs. Storage Time (at 21ºC)

Temperature (ºC)
Battery Capacity (%)

40
105

20
100

0
85

-20
64

Table C.2 Battery Capacity as it Relates to Temperature

The OS500 power requirements are as follows:

· 70.0 mA at 12.0 V
CPU + CTD Sensors (>1Hz sample rate)
  200 hours of operation

· 350  mA at 12.0 V
Motor (continuous movement)

    40 hours of operation

· 150  mA at 12.0 V
RF - idle




    93 hours of operation

·   2.0 A    at 12.0 V
RF - transmitting



      7 hours of operation

·   3.0 mA at 12.0 V
standby (not sampling)


4600 hours of operation

· 0.05 mA at 12.0 V
sleep




1+ years

CHAPTER 8:  SERIAL COMMUNICATIONS

The APV communication cables are described as follows in Table D.1 and Figure D.1.

Signal
Bulk Head
Pig Tail
DB-9

GND
1
1 (black)
5

APV Transmit
2
2 (white)
2

APV Receive
3
3 (red)
3

unused
4
4 (green)
N/C

Table D.1 Communication Cables Pinouts

Figure D.1 Underwater Connector Pinout

CHAPTER 8:  GENERAL SPECIFICATIONS

CHAPTER 8: MEASUREMENT PERFORMANCE

PARAMETER
UNITS
RANGE
ACCURACY (%)
RESOLUTION
(better than)

Pressure
decibar
0-300
0.50
0.005%

Temperature
(C
-2 to 35
0.01
0.001

Conductivity
mS/cm
0.5 to 65
0.02
0.001

Salinity*
PSU
2 to 45
0.03
0.001

Clock
seconds
Years
1 (GPS)
0.001

* Internally calculated value

CHAPTER 8: DATA COLLECTION PERFORMANCE

Keyboard selectable values:
Conductivity, Temperature, Pressure, Salinity, Battery voltage

Time GPS (absolute and relative)

Maximum scan rate (C,T,D)
100 per second

Maximum rate (single channel)
1000 per second

Derived calculations
Salinity

Sound speed

Sigma-t ((t)

Storage capacity (Standard 2 Mbytes)
1 million (samples)

CHAPTER 8: COMMUNICATIONS

Communications standard
RS-232 (57600 BAUD hardwired)

Data Format
ASCII or Binary

CHAPTER 8: PHYSICAL CHARACTERISTICS

Dimensions
Diameter 11.5 cm (4.5 inches)

Length 100 cm (39 inches)

Standard operational depth
0 - 300 meters (1000 ft)

Weight in air
7 kg (15 lbs) – (Aluminum Housing)

Weight in water
Piston:  Neutral
Winch:  +500 grams

Pressure vessel material
Anodized aluminum 

Power
15 volts (10 “D” cells pack)

Battery life
Refer to Appendix C 

Bulk Head (F)





Pigtail (M)





4





3





1





2





4





3





1





2





SALINITY  (PSU)  (





T


E


M


P





((C)


(








PAGE  

_1022485341.doc
[image: image1.png]PV Control

[
Fle View COM Help

Misson Tasks | Data | RealTine Data ritaSystm Check |

Pistan

[Lstop_]

sk | _sue |

Optionsl Equipment

o [ER]

seTinae. |

Srchnize | st

|

]| ] 20

GPS Data

-

LogFil: CLOSED

Mission; [rNoNE
Bateny Votage Tine/Date
[ w® [ ommies
T
0% [ G

Pistan

[ 77 x0u

In out
Stopped

Not Synchorized

Equipment Status

FF: R Sube: NOBR SCS!
PSR Sanving IR

Command Log

12 Downloading APY Cosffcerts 4]
13 Downloading APV Cosfficerts
14 Uploading APV Status =

< >

Status Update. Resst COM
w5 &








