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DOWeather Version 1.0

© 2000 by Tim Bitson

All Right Reserved

Portions © 1999 by Dallas Semiconductor

What is DOWeather?

DOWeather (pronounced DOW-Weather) is a PalmOS based application to display weather data from Dallas Semiconductor’s WS-1 One-Wire Weather Station. It will display wind speed, wind direction, & outside temperature. In addition, it supports the Dallas One-Wire (DOW) Rain Gauge to display the amount of rainfall. DOWeather will also display the indoor temperature with the addition of an indoor 1-Wire temperature sensor.

DOWeather and the WS-1 Weather Station were designed for experimenters. Some understanding of electrical connections and computer experience is assumed! I strongly encourage you to build and test the weather station before attempting to use this software. For technical information on the WS-1, see the article at www.ibutton.com/weather/wsarticle.html .

Why PalmOS?

The software that ships with the WS-1 Weather Station runs on a PC only. Depending your needs, this may require dedicating at least one serial port, and possibly your entire PC to collecting weather data. Maybe you’re a Macintosh user like me.  Or, Maybe your looking for a portable solution.

DOWeather eliminates the need to tie up your computer.  Combined with the WS-1 and a PalmOS-based PDA, it creates a stand-alone weather station.  And, since the Palm is battery operated, you have a truly portable weather station.

DOWeather has been tested for compatibility on a 3Com™ Palm III, Palm IIIx, and the Palm V. It also works with a Handspring Visor™. The current version will not presently run on a Palm IIIe (although I’m trying to fix that.)

What is Dallas One-Wire?

Dallas One-Wire (DOW) is a new, proprietary bus from Dallas Semiconductor. It allows the connection of multiple devices using one wire (plus ground) for both bi-directional communications and power. A single twisted pair can extend a 1-Wire bus over hundreds of feet. Dallas Semiconductor has a wide range of 1-wire devices.

The WS-1 Weather Station was originally produced by Dallas Semiconductor as a promotional item to introduce Dallas 1-Wire MicroLAN. Because of the wide spread popularity of a simple to build and use weather station, Dallas has extended the promotion several times. More about Dallas 1-Wire and the WS-1 Weather Station can be found at www.ibutton.com.

The 1-Wire bus is interfaced to a standard serial port via a DS9097U 1-Wire COM Port Adapter included with the WS-1. It can be connected to the Palm serial port using either the HotSync cradle or the optional Palm HotSync cable. Both require the use of a custom built 9-pin powered null-modem adapter.

What you’ll Need:

This version of DOWeather requires:

· A PalmOS based handheld with OS Version 3.0 or Greater

· A Dallas Semiconductor WS-1 Weather Station

· A DS9097U 1-Wire to Serial Adapter (included with the WS-1)

· Cable to Connect the Weather Station to the DS9097U

· Weather Station Software (download from www.ibutton.com)

· TMEX Software (download from www.ibutton.com)

· A Custom Built Powered Null-Modem Adapter or equivalent (details later)

· Your HotSync Cradle or Equivalent

· An Optional DS1820 Temp Sensor for Indoor Temperature

· The optional Dallas Semiconductor Rain Gauge Kit

· A list of all the DOW device Serial Numbers in your WS-1. 

Building the Custom Powered Null-Modem Cable

The HotSync cable that comes with the Palm is designed to attach directly to your PC serial port. So does the DS9097U. In order to connect the Palm to the DS9097U, a special Power Null-Modem adapter is required.

The battery-operated Palm device does not provide sufficient power through its serial port to properly power the 1-wire bus. To provide the necessary power, an external power source must be added. The simplest method is to connect a common alkaline 9-volt battery to the null-modem cable. For permanent installations, a 9-Volt AC adapter can be substituted for the battery. The connections required to build the power null-modem cable are shown in figure 1.
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Figure 1 – Power Null-Modem Cable Schematic


[image: image1.wmf]
Figure 2 – Completed Null-Modem Cable

Installing DOWeather

Install DOWeather just as you would any other PalmOS application using the instructions provided with your PalmOS device. This generally requires you to HotSync your PalmOS device to your PC.

Connecting to the DOW Bus

Instructions for connecting your WS-1 weather station are provided online at the weather station web sit www.ibutton.com/weather . You will need to get your weather station up and running RELIABLY using your PC before connecting to your PalmOS device. I also strongly suggest getting DOWeather installed and working before installing the weather station outdoors, especially if it is in a hard to reach location!

Configuring the Serial Numbers

Once you have your weather station working on your PC, you will need to obtain the serial numbers of your weather station DOW devices. This includes:

· Temperature Sensor 

· Wind Speed Counter

· Wind Direction Switch

· 8 Wind Direction Serial Numbers

· Optional Indoor Temperature Sensor

· Optional Rain Counter

The serial numbers for these devices can be obtained using Dallas Semiconductor’s free Touch Memory Executive (TMEX) software available at www.ibutton.com/software . Instructions for using TMEX are included in the download.

Once TMEX is installed, launch ibview32.exe. ibview32 allows you to see and configure 1-Wire devices on the DOW bus. 

Connect the weather station to the appropriate serial port using the DS9097U and you should see a list of available devices. The last 2 digits indicate the family number of the device. Using table 1 as a guide to the device family codes, write down the entire serial number for each of the devices listed in table 2. The 8 DS2401 serial number devices may or may not be displayed as this point.

Part Number
Description
Family Code

DS1820
1-Wire Thermometer
10

DS2423
1-Wire Counter
1D

DS2407
1-Wire Switch
12

DS2401
1-Wiire Serial Number
01

Table 1 – DOW device Family Codes
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Figure 3 – ibview32 Software with DS2407 “B” Switch Closed

To calibrate the wind direction, you’ll need to know the serial numbers for each of the 8 direction DS2401’s. You’ll also need to know the mounting orientation of the intended installation so you will know where North is. I find it easiest to assume the mounting bar is in-line with North.

Using ibview32, select the DS2407 switch and open the control window. Click on Switch B to close the connection. See Figure 3. This will enable the DS2401 Serial Number devices. Close the window and monitor the devices displayed. Position the weather vane north and note which serial numbers are displayed. You may have to rotate the vane slightly to get only one serial number device to display.

Next, SLOWLY rotate the vane clockwise. In each of the 8 wind directions you will see a new serial number appear and the old one disappear. In the intermediate positions, both serial numbers will show.  Write down each serial number in the table below. This will take several attempts to get right. When you done, you will have a list of 8 directions and the corresponding DS2401 serial numbers.

If your using the optional rain counter, you’ll see 2 DS2423s in the device list. To determine which counter is the rain counter, open the viewer for each DS2423. Make the rain “tipper” move to produce counts and see which DS2423 increments.

Device
Serial Number

DS1820 Outdoor Thermometer


DS1820 Indoor  Thermometer (Optional)


DS2423 Wind Counter


DS2423 Rain Counter (Optional)


DS2407 Wind Direction Switch


DS2401 North Serial Number


DS2401 North East Serial Number


DS2401 East Serial Number


DS2401 South East Serial Number


DS2401 South Serial Number


DS2401 South West Serial Number


DS2401 West Serial Number


DS2401 North West Serial Number


Table 2 – Weather Station Serial Numbers

Running and Configuring DOWeather

Launch DOWeather on your PalmOS device. You first see the start-up screen with a status message toward the bottom. At this point, the DS9097U is not connected so you should get a warning dialog indicating that the DS9097U could not be found. Click OK. This will bring up the main display form. 

The data that is displayed is simulated data to allow you to play with DOWeather without having it connected to the weather station. Experiment with DOWeather for a while using the simulated data. An explanation of the menus and buttons is provided later in this document.
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Figure 4 - No DS9097U Alert
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Figure 5 - Main Display Form

The next step is to enter your weather station serial numbers. Activate the menus and select Options: Edit DOW Devices. This will bring up a scrollable list for entering your serial numbers. Enter the 16 digit hex value corresponding to the device name. If you don’t have an optional device (indoor temp for example), make sure the field contains 16 0’s. This will disable that function in DOWeather. 

IMPORTANT: Enter the hex bytes starting with the family code first! This is backwards from the ibview32 display. For example, if ibview32 displays your weather station device as 3700000026112610, enter it into DOWeather as 1026112600000037. Note that this is not entering the data in reverse order, it’s entering the bytes in reverse order.

Once your serial numbers are entered, you’re ready to connect your PalmOS device to the weather station.
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Figure 6 - Edit Devices Form

Connecting the Weather Station to the PalmOS Device

Turn off your PalmOS device and place in your HotSync Cradle (or connect it to your HotSync Cable) and connect the Palm end of the Powered Null-Modem cable to the 9-pin connector on HotSync Cradle. Connect the DS9097U end of the Power Null Modem Cable to the DS9097U. Make sure the weather station is still connected to the DS9097U and that the 9-volt battery is connected to the Powered Null-Modem cable.

Turn on your Palm device. If DOWeather is running, you must quit and re-launch DOWeather before it will attempt to detect the DS9097U and display real weather data. If all goes well, the DS9097U will be detected and in a few seconds weather station data should be displayed!

DOWeather Menus and Buttons

Most of the menus and buttons are self-explanatory. The following is a short description of their functions:

Main Form Buttons:

· Max – Displays the maximum data for each of the active sensors. The time displayed is when the maximum data was last cleared. To clear the max values, select the menu Options: Reset Max & Min.

· Min - Displays the minimum data for each of the active sensors. The time displayed is when the minimum data was last cleared. To clear the min values, select the menu Options: Reset Max & Min .
Main Form Menus:

· Options: Get Info – Displays the version info for DOWeather.

· Options: Edit Dow Devices – Activates the form for entering and editing the DOW devices.

· Options: Reset Rain Gauge – Clears the rain gauge counter to zero. Note: Since the counter in the rain gauge is battery backed-up, this does not actually reset the rain gauge. It just stores the current value and subtracts it from the display.

· Options: Reset Max & Min –Clears the Max and Min values displayed when the Max or Min buttons are tapped. Values are set to the current displayed weather. 

· Options: Toggle Sleep Mode – Disables the auto sleep function of the PalmOS device. This is useful to continually display weather data or allow prolonged logging of data. IMPORTANT! Once this is activated, the PalmOS device will NOT automatically turn itself off. This can result in dead batteries very quickly. When this mode is activated, a ‘No-Sleep’ icon is displayed in the main form.

· Logging: Enable Logging – Activates the logging mode of DOWeather. Data is logged 10 times per hour (every 6 minuets) to memory. The database the data is stored in will be copied to the desktop PC during a HotSync. A beep will be heard whenever a logged measurement is taken. A ‘Logging’ icon is displayed on the main form whenever logging is enabled.

· Logging: Disables Logging – Deactivates the logging function. This will not clear the stored data. Logging can be enabled and disabled repeatedly without loosing stored data.

· Logging: Clear Log – This options clears all logged data.

· Logging: Export  Log to Memo Pad – This menu option copies logged weather data to the Memo Pad application database. This allows viewing of logged data in Memo Pad and HotSyncing to the Desktop PC. See appendix 1 for the data format.  Note: at present, Memo Pad only allows documents up to 4K. Some data may be truncated when exporting to the Memo Pad.

Edit Devices Form Buttons:

· Done – Stores the Edited serial numbers

· Cancel – Discards all changes made to the serial numbers.

Edit Devices Menu:

· Options: Get Info – Displays the version info for DOWeather.

· Edit: Displays the standard Cut, Copy, Paste functions. Also allows the use of the built-in keyboard and Graffiti  help.

Trouble Shooting

Most error messages have help associated with them. Click the ‘i’  (info) button in the top-left of the alert to display the help message. The following common problems are listed with possible solutions:

I can’t get DOWeather to find the DS9097U!

· Check the connections on the Powered Null-Modem Adapter. Is the abttery at least 7V?

· Unplug the 1-Wire Bus from the DS9097U. If DOWeather now finds the DS9097U, then there is a problem on the 1-wire bus.

· Verify the DS9097U works with ibview32 or the weather station software

I get error messages indicating a device can’t be read!

· Check the serial number for that device in the Edit Dow Devices form

· If that device is not installed, enter 16 zero’s for its serial number

· Check if the device can be read using ibview32 or the weather station software

I was having trouble reading a device, and now it won’t update at all.

· After 3 unsuccessful attempts to read a device, DOWeather will disable that device. To re-enable all devices, simply go to the Edit DOW Devices form and tap ‘Done”.

Many of the problems associated with the weather station and the Dallas One-Wire bus are discussed on the weather station discussion list. To subscribe, send an email with "subscribe weather" in the body of the message to weather-request@iButton.com .

Additional technical information on the weather station may be obtained at www.ibutton.com/weather/faq.html

Future Plans

This is the first release of DOWeather. I hope to get feedback from you, the user. I plan on compiling a list of desired options and incorporating them into future versions. Here’s what I have planned so far:

· Device Search Mode – Allows DOWeather to find the device serial numbers without having to use ibview32.

· HotSync Data Converter – A stand-alone PC application to read the backed-up database and convert the logged data to comma-separated text.

· A “fix” for Palm IIIe Users.

· Alarms for Temperature or Wind Speed Warnings

· A “sleep” mode that allows the PalmOS device to Sleep, and “wake up” to log a measurement. This will Conserve Batteries for extended logging.

· Support for Color PalmOS Devices.

· Support for temperature in Celsius, wind in knots

· Exporting of > 4K to Memo Pad.

Disclaimer

DOWeather is designed for experimentation only and is distributed “as-is”. No claim is made as to its fitness for any application or the accuracy of the data displayed. Every attempt has been made to debug DOWeather, however there is a chance that data corruption on your PalmOS device may occur. Always backup important data before installing a new program.

DOWeather Version 1.0 is distributed free of charge. You are authorized to distribute and use DOWeather for any non-commercial application. Always include this document when distributing DOWeather. Permission is hereby granted to post this software to web sites and to distribute on magnetic media and CD-ROMs.  Commercial Users: Please contact the author for licensing information.

Contacting the Author

I may be contacted at the email or snail-mail address below. I encourage feedback and suggestions. I will make an attempt to help trouble-shoot individual users problems, but I have limited time. 

Please Contact: Tbitson@aol.com
Tim Bitson

11320 N. Canada Creek Dr.

Tucson, AZ. 85737

Dallas One-Wire, MicroLAN, and ibutton are trademarks of Dallas Semiconductor, Inc.

PalmPilot, and PalmOS are trademarks of 3Com Corp.

Appendix 1

Memo Pad Data Format for Exported Data

The format for logged data is:

mm/dd/yy, hh:mm AM/PM, inside temp, outside temp, wind speed, wind direction, rain count.

Wind Dir is the binary weight of the direction switches. There can be 2 switches closed at a time, therefore:


1 = north

 
3 = north north east

 
2 = north east

 
6 = east north east

 
4 = east

 
12 = east south east

 
8 = south east

 
24 = south south east

 
16 = south

 
48 = south south west

 
32 = south west

 
96 = west south west

 
64 = west

 
192 = west north west

 
128 = north west

 
129 = north north west

Example data:

DOWeather Data 1/29/00

1/29/00,1:23 pm 68.4, 68.4, 0.0,129 0.30,

1/29/00,1:29 pm 68.5, 68.6, 0.0,8 0.62,

1/29/00,1:35 pm 68.6, 68.6, 0.0,8 0.62,

1/29/00,1:41 pm 68.8, 68.8, 0.0,8 0.62,

1/29/00,1:47 pm 68.9, 68.9, 0.0,8 0.62,

1/29/00,1:53 pm 69.0, 69.0, 0.0,8 0.62,

1/29/00,1:59 pm 69.1, 69.1, 0.0,8 0.62,

1/29/00,2:05 pm 69.2, 69.2, 0.0,8 0.62,
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