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Autoguider Basics – Autoguiders used for astronomy have dramatically improved the 
easy by which astrophotographers can guide mounts during long exposure photography.  
When properly configured and working well, they are a powerful tool.  That said, often 
when we first start using an autoguider, things may not go entirely according to plan!!! 
 
The intent of this guide is to help users troubleshoot their autoguider configuration with 
easily available tools.  The most complicated piece of equipment for this process is a 
basic multi-meter, available at any at any electronics store, such as Radio Shack. 
 

 
The SBIG ST-4 Autoguider with a basic multi-meter 

 
 
Note: This how-to focuses on troubleshooting the ST-4 autoguider, but should apply to 
any autoguider configuration that uses relay connections to the mount.  They will not 
work with the more modern TTL autoguider types used by more modern SBIG cameras. 
 
What is a Relay?  A relay is simply a connection that can be either “closed” allowing a 
tiny amount of current to flow through, or “open” severing the connection.  For the ST-4 
the relays are similar to a light switch.  When a relay is open, the connection is broken 
(the light is OFF), when it’s closed. . .well, you get the idea. 



 
Troubleshooting: Step 1 – Understanding the Telescope Interface Cable (TIC) 
 
So you’ve connected up your autoguider and your mount is either kicking out error 
messages, or not moving at all.  The first step is to isolate the problem.  For this 
illustration we will begin with the autoguider, since we know how it SHOULD be 
working.  The first thing we need to know is the “pin-out” of the cable.  In the case of the 
ST-4 the cable connecting the ST-4 to the mount is a DB-15 to RJ11 connector.  The 
proper diagram can be found on SBIG.com and is listed here for reference: 
 

 
SBIG Telescope Interface Cable (TIC) for the ST-4 

 
This cable must be made exactly as noted in this diagram.  The most important elements 
to note in this diagram are the four individual directions the mount can be told to move: 
-X -Y +X +Y  
 
The “Common Ground” is the black cable, pin number 2 on the RJ11 cable and pins 5, 8, 
11, and 14.  To tell the mount to make a movement, -X for example, the autoguider 
“closes” the connection between pins 2 and 3 on the RJ11 cable.  This is like turning on 
the light.  While that connection is closed, the mount will respond by moving in the –X 
direction. 
 
 



 
Step 2 – Testing the Relays 
 
Any basic multimeter has the ability to measure both current (how much electricity is 
flowing) but also “resistance” which measures how much electricity is allowed to flow 
through a circuit by sending out a small amount of electricity and measuring how much 
flows across the circuit.  
 
This is an important concept!  When our relay is “open” none of the small amount of 
current should be able to flow through our TIC, and the multimeter should show zero 
current flowing (100% resistance).  A simple way to demonstrate this is by simply setting 
the multimeter to “Ohms”, Rx1 is fine, but most any setting will do.  The we connect and 
disconnect the measurement probes. . .see the difference between “closed” and “open”? 
 

 
Multimeter – 100% resistance – no electricity flowing - OPEN 

 

 
Multimeter – No resistance – electricity IS flowing - CLOSED 

 



 
Remember that our autoguider sends commands to our mount by briefly CLOSING the 
connection between the ground pin and the correlating movement direction.  This is 
effectively the same as pushing one of the 4 movement directions on the hand paddle, 
pushing the button closes the connection, the autoguider is simply doing it remotely from 
the ST-4.  Now let’s directly test our ST-4 to confirm everything is working properly: 
 
Case 1 – Relay OPEN (no movement) 

 
 
 
Note that I have used the probes to touch the black probe to pin 2 on the RJ11 cable and 
the red probe to pin 6 (+X).  I am NOT pushing the correlating button the ST-4, so this 
relay should be OPEN and it is.  Note that there is 100% resistance.  No electricity is 
flowing.  All is as it should be. 
 
NOTE: Getting a good connection to the RJ11 pins requires a good sharp probe to 
contact the little metal teeth in the connector.  If you don’t have a good connection, this 
test will not work! 
 
 
 
 
 
 
 
 



 
 
Case 2 – Relay is CLOSED (movement) 

 
 
 
Note that in this photo I am manually pressing the –X button on the ST-4 to CLOSE this 
relay.  Also note that the multimeter is showing that electricity is now permitted the flow!  
This relay is closing for a brief time causing this “pulse” on the multimeter.  This is 
exactly what we want to see.  This brief closure of the relay is what actually tells the 
mount to move in a particular direction for the duration of the pulse. 
 
Two important caveats here.  (a) This is nearly impossible to do with two hands.  Get 
help if possible!  (b) The pulse will be short, the needle on the multimeter will jump for 
just a short time.  Some guiders like Guide Dog will allow you to set the pulse duration, 
and the ST4 will automatically determine how long a pulse is needed based upon the 
correction required.   
 
Everything is working as expected, but things still aren’t working! 
 
The problem likely lies with your mount in this case.  Is it set to “guide” mode?  For 
example the Gemini hand controller MUST be in “Photo or All Speeds” mode for inputs 
to be accepted.  Check your mount’s documentation! 
 
 
 
 



 
Nothing works, I see no pulses. . .am I doomed? 
 
Start working you way UP the cable.  If you don’t see the pulses at the end of your RJ11 
cable, then something is awry upstream.  Work your way up!  In my case I verified that 
my ST4 was actually working by applying my multimeter probes directly to the relay 
plug on the unit itself (see the pin diagram for where to apply the probes).  That 
absolutely worked, but I wasn’t seeing anything at the end of my RJ11 cable.  The 
problem was my cable.  I hadn’t seated the DB15 receptacle tightly enough in the 
housing, so it wasn’t making a good connection with the ST4. 
 
I briefly see error messages on my mount’s hand controller, but they go away and 
everything seems to be okay – what’s going on? 
 
Sometimes when an autoguider initializes itself it will CLOSE all the relays briefly.  This 
sends very conflicting signals to your mount, i.e. “Move in every direction at once 
please”.  Obviously it can’t do that, so it kicks out an error message.  As long at the relays 
return to an OPEN state after initialization you should be fine. 
 
Will these instructions help me with GuideDog? 
 
YES!  GuideDog works well with the parallel adapter available through Shoestring 
Astronomy.  Back in my GuideDog days I figured out that the parallel port on my laptop 
was defaulting to the “CLOSED” state on all pins, which was totally messing up my 
guiding.  I had to make some changes to the parallel port in my system BIOS to correct 
the problem.  So check the pin out diagram of the configuration you are using, and these 
tests should still work.  GuideDog uses the ST4 method of communicating with your 
mount. 
 
 


