Orion I RIT/XIT Fix

  Since released, some Orion 1’s have suffered from RIT/XIT control issues. Several people have tried to solve this problem (usually with limited success), so what I am presenting here is not “I found it”, but rather a logical extension of the work done by others in an attempt to solve this problem.
  Generally this issue would show up, the rig would be sent to Ten-Tec for repair, but once on the repair bench, everything would be working correctly. The rig would then be returned and would work fine, for a little while.

  The usual procedure with such issues is to look for the nearest inter-connection point relative to the problem area. Since the RIT/XIT control along with the MULTI,  Cut,  PBT/BW, MAIN AF and  SUB AF controls are mechanical encoders, mounted on a sub-board and plugged onto the main switch board ( the ‘front panel’ board where most all of the panel buttons/controls reside), logically it would seem there is an issue with:
!. The encoder itself

2. The soldered encoder pins 

3. The header/sockets that connect the encoder sub-board to the main switch board.

4. The soldered connections for the header pins/sockets. 

  These four areas were the main focus ‘in the beginning’.  Reheating the solder at the encoder pins seemed to fix the problem, but only temporarily. The same for the header/socket pins. Replacing the encoder would seem to fix the problem (of course there could have been a bad encoder in some instances), but for the most part, these ‘fixes’ were temporary. Even pressing on the face of the transceiver near the Main AF control or pulling hard on the RIT/XIT knob would get it working for a while.
  When ‘close’ connections are not found to be the ultimate cause of a problem, it becomes necessary to look further down the connection path to discover the cause. 

  Not long after I got an Orion 1, I noted that the PBT/BW encoder had a dead spot (an actual encoder issue). I knew this one needed to be replaced, so I decided to replace them all since they were fairly inexpensive and it was my hope that replacing them all would circumvent other problems. I was especially concerned about the RIT encoder since there were so many reports of issues with it. I was of the opinion that most likely the encoder was bad in most of these instances, and that just ‘messing’ with it temporarily got it working. Mechanical encoders aren’t the best choice for an often-used control.
  After replacing all of the encoders, I checked each one carefully to be sure it was working. Then several months after the replacement, I had occasion to use the RIT (I usually use VFO B for split and such, so didn’t do much with RIT or XIT).  At this point, the control would only toggle +/- 10. 
  Eventually it stopped altogether.  I knew the encoder could not be the problem, since it was new and had worked fine before. I got to the back of the front panel and pressed on the encoder sub-board; the RIT started working, so I thought it was just a bad connection. 
  I put everything back together and it worked fine, for a while. Next time I checked, it wasn’t working. I pressed on the front panel near the Main AF control, and it started working. After the transceiver had been on for several hours, it stopped working; an hour or so later, it started working again, all on its own. 

  All of these temporary fixes have one thing in common: they involve movement of the logic board (directly or indirectly). I spoke to someone who had sent his Orion back to Ten-Tec for the RIT issue. They had basically replaced all the connectors in the path. He mentioned that he didn’t have the problem until after the V2 login board mod. This information caused me to suspect an area a little more removed from the closest interconnection point.
  I looked at the schematic (what a novel idea!) and noted several things not so apparent when you are trying to fix what should be a simple bad connection – SOMEWHERE. 

1. The ‘wiper’ of all of the mechanical encoders is grounded

2. The outer pins are pulled to +5v through 10k resistors

3. Each of these lines has a series 100K (!) resistor. 

4. The other side of each of these 100k resistors goes to socket pins on the main switch board. 

5. Into these sockets plug the long pins from the logic board.

6. And something I had not noticed (and really didn’t think much about it until I saw how the encoders get connected to the IO expander), THESE PINS ARE TIN PLATED!!! You can see this plainly in the V2 Mod document at the Ten-Tec website.   
  At first I thought they may have mixed metals (used tin plated pins and gold plated sockets), but after looking at them, the sockets are tin plated as well.
  Tin might be ok for some things, but with these very low current pulses (sub 100 ua at the most; pretty much NO wiping current) and minute movement of the pins due to heating  (there is a lot of it in this compartment) and cooling, it seems inevitable that fretting occurs. Fretting is when tin oxide forms on connector points, small movements (10-200 um) cause a break in this oxide; then the newly exposed metal oxides. This happen over and over again until the junction between contacts becomes highly littered with oxide particles, causing erratic and/or high resistance connections. Think of it sort of like if you disconnected the battery terminals in your car, poured some rubber pellets into the connector, and put it back on the battery. Do this over and over for a period of time and eventually, it will be as if you had no battery connected at all.  
  With this in mind, I considered a couple of options:

1. Replace all the headers and sockets with gold plated versions

2. Come up with something fairly simple to deal with the issue, keeping the connectors as they are.

  Number 1 would be my preference, but replacement of all of these things would be difficult, due both to their locations and the potential of damaging something else. Of course I could send it back to Ten-Tec, but what fun would that be (and it would cost more!).  

  So I was stuck with number 2. I researched the subject a bit, since I am by no means a connector expert.  One thing I discovered is that tin-silver is an ok combination if not in a harsh environment (‘harsh’ in the industrial sense).  
  CircuitWorks markets silver conductive ‘grease’ for electrical/electronic connections. It seemed reasonable that the silver would help improve the connection and the ‘grease’ would help mitigate against future fretting. 
  Following then is my simple ‘fix’ for a current RIT issue, and I hope a preventive procedure for potential issues with any of the other encoders.
In addition to the tools necessary to disassemble the Orion, you will need the following:

1. A long pin similar to the type that plugs into the switch board sockets. Possibly a pin round and a bit smaller in diameter might help pack some of the grease further into the socket as long as it can be inserted freely and has a rounded end so it doesn’t scratch the socket’s contact surface. A square pin of the correct size however, will help break up, and hopefully push away, tin oxide buildup.  Remember you have to be able to hold onto it and move it in and out of the socket, working the grease into the connection a little at a time. 
2. Non-contaminating contact cleaner (That is, it leaves no residue. I used Ideal Electronic Switch and Contact cleaner from Lowes). Don’t be tempted to spray these sockets with ‘abandon’ because until it evaporates, contact cleaner will run. Always keep in mind that most of the panel switches are conductive rubber being pressed against gold plated pads; the cleaner and any contaminants it carries can run in between the rubber and contact pads, making them erratic or dysfunctional. 
3. 100% Cotton eye makeup applicators (from Walmart). These have two cotton ‘ends’.  A rounded flat end and a pointed ‘tip’ end. I would rather have had foam versions of these things, but cotton was all I could find locally. There is at least one step where cotton is preferable, but for most things, foam should work as well. I used about 6 of them. The package I found at Walmart has 80, so there’s plenty. You have to make sure nothing is left behind when using the cotton version (fuzz or strings).

4. CircuitWorks Silver Conductive Grease (CW7100). This is not inexpensive. It is $27 for .23 oz (6.5g) from Allied Electronics at this writing. You might be able to find it elsewhere cheaper, but I didn’t. Be sure it’s the silver version and not the carbon version. Not much is used here, so there’s plenty left for other things.
5. A clean soft towel (preferably lint free) to sit the face of the Orion down on once it is removed. Another smaller towel/cloth to set the logic board/display on.
6. Antistatic wrist strap or some other safeguard.

7. Enough clear space for the Orion plus the face lying down.

8. Lint free cleanup cloth of some kind, just in case.

9. Small towels a plenty to clean fingertips.

  This is not hard at all, but it is a bit tedious. The recommendations for this grease, say to coat both sides of the connection. Of course, some of the grease would be deposited on the socket connections once the pins and socket are mated, but I can understand the reason for this recommendation: if only a trace of grease is common between the header pins and the socket, then the real benefit isn’t fully realized. Only when the grease fully encompasses both can it bolster the connection; filling in gaps and protecting surfaces.  

  The grease is packaged in a syringe for a little better application control, but really the only thing a syringe actually controls is the diameter of the flow, not how long that flow continues; this part is up to the person doing the applying, and it is very imprecise. This fact makes just placing the syringe over the socket hole and pressing the plunger a very bad idea, grease would go everywhere. 

  I happened to have several long gold plated pins the same size and shape (square) as the ones that plug into the socket. I used one of these as the ‘carrier’. I thinly coated about ¼” of the tip with the grease.  Too much and you’ll have a little volcano where a socket hole once was; too little and it’s just a waste of time. You want a thin, even coat.
  The idea is to carefully press this coated pin into each socket opening and move it in and out a few times.  Turn it ¼ turn to expose the remaining side to the contact points and move it in and out a few more times. This will spread the grease and provide a little friction to remove the tin oxide (pushing it out of the way we hope!).
   You should take care not to get too much grease built up on top of the opening. This could cause an unwanted cross connection. After about every 3 ‘holes’, clean the carrier pin off completely and put grease back on it. This helps keep the build-up down.
   Once all of the socket openings are done, there will probably be at least some excess at the tops, no matter how careful you are. I found the easiest way to clean this is to soak the flat round end of an applicator with contact cleaner (soak means wet, not dripping), and going in only one direction, pull it at a right angle across the top of the sockets. One side of this rounded end is probably only good for 1 pass (this means do a section about the width of the pad, turn it over, and do another, then throw it away and use another one). This grease is very conductive, so clean is a necessity.

  Next the pins should be coated (about ¼” or a little less). This has to be done carefully so grease doesn’t get on something it shouldn’t (like the LCD display). Make sure you are ESD safe (wrist strap, etc). Make sure your hands are squeaky clean as well.  
  Applying the grease to the pins isn’t quite as tedious as the sockets, but it does have to be a relatively thin, even coat, or when the pins and sockets are mated, you’ll have cross connections. The backs of the single row of pins on the left side of the display are hard to get to.  I just put the grease on one of the rounded applicators and messaged it in (to be sure the pins were well coated and ‘clean’). I used the pointed end of the applicator to spread the grease to the inside and outside of the pins and to remove any ‘lumps’.


  Once all the pins are coated and ‘de-gobbed’, it’s time to plug the logic board into switch board sockets. This must be done with care, because if you scoot the pins along the socket tops, you could spread the grease around. Line it up carefully (probably one side first and then the other, just don’t press it down until all pins are in place, then push the board straight down.

  Put the screws in that hold this board (use the V2 mod document for guidance). Once everything is reconnected, and you can stabilize the front panel in its normal position (just don’t put all the screws in yet to hold the panel in. Maybe a couple lightly tightened). Hook up the power, turn on the transceiver and check all encoders and buttons. Make sure everything works and nothing is acting funny (like it might be if there are cross connects). If there are any problems of this nature, it probably means some of the grease has gotten across pins. You’ll need to disconnect everything, take the front panel loose, remove the logic board and check for bridges. Use the soaked applicator approach to clean anything that seems awry. Before putting it back together, make sure the pins are still coated pretty well, and there are no lumps. Then back together and test. 

  If you are careful with application and thorough in cleaning the socket tops, it will probably work fine the first time.    

  Note: Some of the grease is bound to get on your finger tips, so be mindful of where you place them while this is going on (and try to wipe them off often). It can stain some plastics (I didn’t check it, but I suspect getting it on the black plastic front panel or along its sides would not be a good thing to do). A contact cleaner-soaked applicator cleans it up nicely if you happen to get any on something you don’t mean to. Just be sure to check all the surfaces where you’ve been working for smudges.

Orion I RIT/XIT Fix
Quick and dirty

  Now I realize some people will not read several pages of explanation and prefer to know up front what has to be done, so here is the quick and dirty…..

1. Follow Ten-Tec’s V2 mod to take the Orion apart.

2. Get some CircuitWorks CW7100 silver conductive grease.

3. Put some grease in the socket ‘holes’.

4. Put some grease on the pins.

5. Clean everything well.

6.  Check stuff.

7. Put the logic board back where it belongs (carefully).

8. Put the panel on enough to test.

9. Test

10. Fix any problems.

11. Put it together.

12. Use it, with RIT doing what it should.
If you happen to add to this doc, please keep the part I did intact. Then the right person will get the blame!!
Anthony, K4ZNO

