User manual CaveMap
The CaveMap instrument is a combined compass, tilt meter and distance finder.

The compass heading is measured from 0 to 360 degrees. 

Tilt is measured from -40 to +40 degrees.

Distance is measured from 10cm to about 60m (depending on ambient light)

If measuring compass and/or tilt out of above given range the LCD display shows no values.

The instrument must be operated with the handle bar upwards, else the compass and tilt sensor will not work correct. 

Housing

Black button: Turns instrument on
The Red and Green buttons operate the instrument. See LCD display above respective button for meaning of commando.
Connection to serial cable for download and charge of battery. Careful when inserting cable Polarised, look out for dirt in connector.

White plastic cap protect window of laser. Just drag cap straight out or put straight on without turning.

Charging battery

Charge battery with the serial cable. BEFORE CHARGING disconnect cable from PC and leave CaveMap instrument off. Charge until red light is off on Mascot charger (3-5 hours?).
The charging cable has a 1.0A slow fuse (T1.0A) integrated in the cable. More than 1.0A charge current may damage polarity protection diode on circuit. 

Data storage
Data are stored on a MMC card (500 MB). Setup paramters, current log file and current index, is stored in setup.txt. File is read at instrument start up, saved after every measurement.
Example Setup.txt (log file F01.log and index 009, Q to mark end)
F01.log<CR><LF>

009Q<CR><LF>

Measurements are store in log file. One can use 10 different files. F01.log through F09.log

Example F01.log

001 W 124.4 -34.3 0004523

002 W 123.6 -33.2 0002365

003 B 34.5 5.6 0108543

004 F    000367                   (here no values for heading and tilt)

Index<space>Type<Space>Heading<Space>Tilt<Space>Distance in mm
Get data from instrument
Two ways to get data from instrument. 1) Download files with serial cable using Hyperterminal on PC. 2) When instrument is off, open and take out MMC card. (Be careful do not touch circuit due to static electricity). Press card edge a little down and it will pop up. Insert MMC card with text facing inwards, insert until it locks. NOT ADVISABLE TO OPEN INSTRUMENT IN WET/HUMID PLACES!
Start Hyperterminal with correct com port, baud 9600, no parity, 8 data bits, and 1 stop bit. (For Stein-Eriks PC already saved CaveMap.ht with correct setup, usb-2-serial is on Com5 here). In menu Transfer, do Capture Text. Define filename and start capture. Now when Pc is ready, in instrument go to menu #4 and press send data. Hyperterminal windows now shows the data as they arrives, the screen are also save to your defined file. When finished go to transfer. Capture Text, and choose End of capture. 

Water safe?

Housing is rain and slash safe, but can not be inserted into water. It has not been tested for water safety, the window to the laser is probable the weakest point.

Post processing

Tips: In Excel using import text file. Choose other for separator and choose one space. Using space as by default will treat one or several spaces after each other the same way.
Operational problems
If when measuring you get Timeout from compass/tilt sensor or laser range finder. Problem maybe low voltage (recharge), or problem with internal connection or the sensors themselves.
Strange index number or log filename at start up (to determine current log filename see menu #6). There might be some errors in the setup.txt file on the MMC card. Take out card and read card using a PC, repair or delete file (if not setup file exists, the program will create a default).
If instrument does not charge, check fuse on cable (1.0A slow)

Unsolved issues. Please note!
In menu #3 Turn off, the voltage of the battery is shown, this value is not calibrated and hence not correct. It is now around 17V when fully charged. Using instrument voltage will go down towards 15V. I am not sure of the voltage threshold for malfunctions. Maybe around 14.5V.

Please do not drain out battery fully, strange effects may happen if instruments operated at too low voltages. (Not tested for low voltage effects) 
Double button operation, pressing red and green at the same time, is too difficult, needs to time operation well pressing at exactly same time. If not it is on press at one button following a press on the other button.
Menu jumps back to #1 measurement menu, after 1 minute without pressing any buttons.
NB! Remember to turn off instrument to save battery!

Operation

#1 Measurement
H359.5 -23.2 D0012502     Heading 359.5, tilt -23.2, distance 12502mm
[Mode]   001 W  [Meas]    Meas  for new measurement.  001 is index (measure nr). W = Wall 
     Mode (red button) always goes to next menu
#2 Change measurement type
Meas. type W,F,B? W <blinking>       ChgType will rotate between W=Wall, F=Forward,
Mode  Menu  ChgType                      and B=Back. 
      Mode (red button)           Menu (press red and green buttons simultaneous). Go to 4.
#3 Show voltage / turn off instrument
12.56V 

[Mode]        [Turn off] 

Mode back to 1 Measurement
MENU

#4 Send data to PC (serial port) 

F01 -> PC                    Before Send connect instr. to PC with cable. And start Hyperterminal 
[Mode2]      [Send]       with settings 9600-8-n-1, and use copy screen to file. 
                                     After transfer you are asked if want to delete or keep file. 

#5 Laser help light on/off

Laser spot on?                Do toggle between laser spot on/off.  

[Mode2]         [Do]         Having laser light on all time use far more battery.

#6 Data filename on MMC card. Can store on F01.log, F02.log, …, F09.log

Log file is F01.log

[Mode2]   [Change]

If Change pressed, use – or + to change filename. Press both buttons (simultaneous) to select (done).
Log file is F01.log

[-]    [Done]    [+]

NB! If you choose Change. And then select a new log file or stay at current log file. The index will always reset to 0. BUT NOR THE OLD OR THE NEW FILE ARE DELETED. No data is lost, data is just appended if the file already contains data.

#7 Change the index (measure nr.)  
Undo index 003?           Undo will set index to 002, another undo gives index 001. 
[Mode2]        [Undo]      If some measurement are wrong. Go here and change index.

                               And redo measurement. 

NB! No data is deleted from log file.  There will be 2 entries with same index. Where the later is assumed to be correct.
Menus “Write setup” (Save setup.txt with current data), and “read setup” is only for testing.

