Remote HF Station Control Quick Start

These instructions are intended as a "Quick Start Guide" to setting up your remote HF station, including the W0JEC Station Antenna Control hardware and software.  The instructions assume you have build an antenna switch that consists of 12 VDC relays that must be operated remotely using the Picaxe hardware and the W0JEC Station Antenna Control software.  They are not intended to replace the individual installation guides and help files that accompany each of the hardware and software products mentioned and used in the following information.  Your are strongly advised to study each programs instructions carefully in order to fully understand and take advantage of all of the features of these programs.

To operate your HF station remotely – that means from a location other than where your actual station equipment is located – requires an HF transceiver that is capable of CAT control (control from a PC using a serial or USB port); software that connects to and operates your rig; an internet connection at home and at your remote location; an audio pathway between your remote and home computers and radio; and some means of controlling other accessories such as your rotator, antenna switching arrangement, any desired control of power to your equipment, and anything else you want to control remotely.  These setup instructions address all of these requirements using software and equipment I have chosen and/or built.

Computer control of your rig:


First, you must have a CAT controlled HF rig and software that will connect to it and let you operate it from a PC.  I have chosen Ham Radio Deluxe because it not only provides complete control of my radio, it offers servers to allow radio control over the internet.  You will need to make the necessary computer connections to the rig following the instructions provided in your rig's operator's manual.  Most CAT control connections require either a serial port or a USB to serial adapter.  If you use an adapter, make sure you purchase one that is known to work with your computer's operating system.  Then, follow the instructions for setting up Ham Radio Deluxe (HRD) on your home computer and configure the software for your rig.  Once you have HRD controlling your rig from your home computer you are ready to proceed to setting up remote internet operation.
Setting up a static IP address for internet connections:


For remote internet operation, you must provide static IP addresses for your home and remote computers.  A static IP address permits your remote computer to always be able to connect to your home computer without your having to search the internet for your home computer's IP address each time you set up a connection.  I use the free software LogMeIn Hamachi² to set up a Virtual Private Network (VPN) that is always running on both my home and remote laptop computers.  


Setting up the LogMeIn Hamachi² virtual private network:
A.  The LogMeIn Hamachi² client can be used in Client-only (unattached) mode as a stand-alone service with no relation to a LogMeIn account, or in web management mode as an attached member of a LogMeIn account.  Because I want only to connect my two computers on a secure, private network, I use the client-only mode; thus I have not set up an account with the website.  If you want to connect to your computer through a website account, you must set up an account and install the software in web management mode.
The following procedure is used to install the LogMeIn Hamachi² software in client-only mode on both your home and remote computers:

1. Go to the LogMeIn Hamachi² product page:  https://secure.logmein.com/products/hamachi2/download.aspx
2. Click the Try It Free link.

3. Chose the Unmanaged (client-only) version. Do not create a LogMeIn account.

4. Download and install the software
5. Follow all on-screen instructions.  A static IP address will automatically be created for each computer.  
B. Configuration of a software firewall is usually done during installation, as your firewall should automatically ask you what you want to do when LogMeIn Hamachi² attempts to connect for the first time. If this does not happen, the LogMeIn Hamachi² application needs to be allowed through your main Internet connection.  Open your firewall application, and enter its configuration section.  Add the LogMeIn Hamachi2 application to the program permissions page with the "Allow All" permission (this location and permission name will differ depending on your firewall).  If it is already listed in your program permissions page, edit the permissions to "Allow All".  After installing LogMeIn Hamachi² on both your home and remote computers, you start LogMeIn Hamachi² on each computer, drop down System and choose Preferences to enter a name for the LogMeIn Hamachi² on each computer.  I have used "W0JEC Home" and "W0JEC Remote" to name the two versions of LogMeIn Hamachi² I have running on my two computers.
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C.  Now you must set up a private network between the two.  On your home computer, start LogMeIn Hamachi², Click on the Power ON/OFF symbol to turn LogMeIn Hamachi² on and click on the Network menu to select Create a New Network.  Choose a Network ID name and password for your virtual private network.  On your remote computer (while both computers are connected to the internet), start and power on the LogMeIn Hamachi² and drop down the Network menu to choose Join An Existing Network.  Enter your network ID and password to join.  On your home computer, you will have to "accept" the remote computer as a member of your network.   Now, both computers should start up Hamachi and connect to each other in a virtual private network each time they are booted up.  If they don't do so automatically, you can connect them by clicking Power On.

Installing and configuring Ham Radio Deluxe:


Now that you have your computers networked over the internet, you can install HRD on your remote computer and connect it to your rig over your VPN. 
A.  On your home computer, start HRD and click on Remote (Remote Servers Configuration) – there is no need to connect to your rig to do this part.  HRD offers two servers for internet connection: the Remote Server for connection to your rig, and the Serial Port Server for connection to other software over the VPN.  Click on Remote Server; Configuration.  This will open up "HRDRemoteSvr.cfg" file that you will edit for your use.  Normally, the only line that you should change will be the USER line to enter your ID, password, and permissions.  For example: "USER1 = (your user ID),(your user password),restart" will probably be the only user info you will need.  Just select a user ID and password for yourself and give yourself "restart" permission and then save and close the file.  Generally, you will not change the access port or com ports lines in the file.
B.  Once you have personalized the HRD Remote Server configuration file, you can click on "START" to start the server.  At this point, you should close HRD.  The remote server will be running at all times in the background and will restart whenever your computer reboots.  Important: the HRD program must not be running on your home computer when you connect to your rig from your remote computer – only the HRD remote server should be running.
C.  On your remote computer, start HRD and configure it to run your rig just like you did for your home computer; except when configuring it for connection to your rig, chose "REMOTE" as your com port.  Follow the prompts to set up HRD to use the remote server to connect to your rig.  For the IP address, use the IP address of your VPN!
Setting up an audio path to your rig:


Using HRD to control your rig remotely does not provide for an audio pathway from your remote computer to the rig.  For this, you need to have an audio path from computer to computer over the internet and an audio path from your home computer to the rig.  For the audio path from my home computer to the rig, most of the soundcard interfaces on the market are suitable. I have chosen to use SignaLink USB which provides an external soundcard instead of using the computer's internal soundcard.   There are other suitable audio interfaces such as one of the West Mountain interfaces or even a home built interface.  SignaLink USB provides complete instructions for setup and configuration.  Just set the interface up as you would for ham radio normal use – such as for PSK or other digital modes.  

For the audio connection from my remote computer to my rig, I use the free software Skype – there are other programs available also.  Skype software is primarily designed for internet chat and free long distance telephone calls over the internet and as such offers excellent audio from computer to computer.  You will need to install the Skype software set up a separate Skype account on each computer.  Choose separate User Names for the two computers.  I suggest you provide only the minimum information required when setting up the accounts and after you have completed the setup, select “Invisible” as your on-line status.  

Since you will probably want to use Skype only for remote HF radio, it should be configured to answer automatically on your home computer whenever you call from your remote computer.  Your home Skype can also be configured to accept no calls except from your remote computer.  The Skype on your home computer must them be configured to connect using the soundcard which connects to the audio interface to your rig.  With SignaLink, I use the playback and recording audio CODEC's for connecting Skype audio to the rig and my Realtek High Definition Audio for all other audio.  This keeps audio to and from my ham software to my rig separate from audio to my PC mic and speakers so I don't transmit unintended PC audio over the air.

Connect a microphone and headset to your remote computer and place a Skype call to your home computer over the internet.  You may have to authorize calls from your remote computer on the home computer Skype.  Turn on your audio interface and rig and adjust the audio levels for both send and receive over Skype.  If you do not use your home Skype for anything except remote HF, your audio configuration should be good to go.  My SignaLink USB provides VOX for PTT control with my rig but with other audio interfaces you may need to provide some other PTT control such as VOX through HRD.  
Remote rotator control:

HRD provides an excellent HRD Rotator program that will connect to a variety of PC controllable rotators using the HRD remote server and your VPN internet connection.   In my case, I had trouble with the HRD interface to my Hygain rotator controller so I choose instead the shareware software PstRotatorAz which can be downloaded from this link:  http://www.qsl.net/yo3dmu/index_Page346.htm    The PstRotatorAz program provides its own remote server which should be configured to use the IP address provided by your VPN.  Follow the user instructions to configure PstRotatorAZ to your rotator and test the software using your LogMeIn Hamachi² internet network.  By now, you should have noticed that all of the software connections between your remote and home computers are configured to use the static IP addresses provided by your VPN.  This is very convenient because regardless of where you connect to the internet with your remote computer, the VPN instantly and automatically makes a secure connection to your home computer without your having to "fiddle" with the software programs you will be running for remote station control.  

Installing the W0JEC software:  

A.  To install the W0JEC Station Antenna Control and W0JEC Server files onto your home computer your will first have to create the folder C:\Remote Station Control on your hard drive.  Download the .zip file and extract the following files to this folder:

1. the VB programs "W0JEC Station Antenna Control.exe" and "W0JEC Server.ext"
2. the Picaxe file "W0JECStaAntControl.bas"
3. this file "Internet Remote HF Quick Start Guide.doc"


B.  Next you must load the RemoteStationCont.bas Picaxe file into the Picaxe chip on the project board you have constructed according to the schematic furnished.  To do this, download and run the Picaxe Programming Editor software from Revolution Education Ltd:   http://www.rev-ed.co.uk/picaxe/software.htm
Click on Open and browse to the C:\Remote Station Control folder to select the W0JECStaAntControl.bas Picaxe file.  Once this file is opened in the editor, open Options to select the serial port the picaxe project board is connected to.  To download the file into the Picaxe chip requires the following hard reset procedure: disconnect the power to the project board, click on Program, reconnect power to the project board.  Once the file has been successfully downloaded to the chip, you may close the editor.  The project board is now programmed and ready to be operated by the VB program "W0JEC Station Antenna Control.exe".  

C.  You should now start the W0JEC Station-DTS Control software on your home computer to test the Picaxe board and connections to your DTS Antenna Switch and other station controls.  When you first start the program, you will see a configuration screen which you will use to enter the antennas that are controlled by your DTS Antenna Switch, the controls you have connected to the Picaxe board, and select the antenna and control(s) your want to select automatically whenever you start the program.  You must also select the serial port used to connect the home computer to the Picaxe board.  Do not check the box "Setup TCP Client" – this feature is only used for remote operations.  After testing, exit the program – it should not be running on your home computer while you operate remotely.

D.  For remote operation, you must now start and configure the W0JEC Server on your home computer.  When your first start the server program, you will be presented with a setup screen where you will enter the firewall port and serial port you will use for communication with the Picaxe board and chose whether you want to always start the program minimized or maximized (I chose minimized to keep the software running in the background at all times).  You will also have to include the W0JEC Server in your home computer's startup file so it will be restarted whenever your computer boots up or restarts for any reason.  This program must be always running in order to connect from your remote computer.


E.  On your remote computer, create the folder C:\Remote Station Control just as you did on your home computer and copy the VB program "W0JEC Station Antenna Control.exe" into this folder.   You will not require the picaxe file or the W0JEC Server on your remote computer.

Running the station control software on your remote computer:

LogMeIn Hamachi² must be running and connected on both your home and remote computers, W0JEC Server must be running on your home computer, and the W0JEC Station-DTS Control software should not be running on your home computer.
When you first run the station control software, "W0JEC Station-DTS Control", on your remote computer, you will be presented with a setup screen where you will enter the antennas and controls connected to the Picaxe board.  This setup screen will also be used to configure the software to connect to the W0JEC Server on your home computer.  Click on the box "Setup TCP Client" and enter the LogMeIn Hamachi² IP address of the home computer and the firewall port to be used on the home computer.  Close setup and restart the program.  You should now be connected to the home computer through LogMeIn Hamachi² and W0JEC Server.
If your home computer is connected to the Picaxe board, the board is connected to the DTS switch and the control relays you have installed, the W0JEC server is running on the home computer, and the W0JEC Station-DTS Control software is properly configured, you should be controlling your equipment.  If you have established an audio pathway to your rig (Skype and SignaLink USB in my case), and are controlling your rig and rotator (Ham Radio Deluxe and PstRotatorAz respectively in my case), you should be operating your station remotely.  
Software summary:

What must be running on your home computer at all times:  LogMeIn Hamachi², Skype, W0JEC Server, HRD Server, PstRotatorAz 

What must be running on your remote computer (start whenever you operate HF remote):  LogMeIn Hamachi², Skype, W0JEC Station Antenna Control, Ham Radio Deluxe, PstRotatorAz

Congratulations!  All the hard work is now done.  From now on, just keep the necessary software running on your home computer and start the necessary software on your remote computer and operate!

Connecting the Picaxe project board to the station equipment:

A. Up to eight relays can be connected to the Darlington array chip for station control, using one array pin for the ground return from each relay.  For the 12 VDC source for each relay, I simply use the 12 VDC power source connected to the Picaxe board.  The relays must have 12 VDC coils and the coil amperage must be less than 500 ma per coil.  When the control software turns on a control, the appropriate Picaxe pin goes high and the corresponding Darlington array pin turns on the chosen relay by connecting its coil to ground.
B. In like manner, up to six relays can be connected to the Darlington array chip used for the antenna switch
