Ok, here's the deal with the HFxSWR settings  
Message #6579  Tue Sep 22, 2009
I was wondering how to tap into the antenna between the radio and internal tuner so I could test my tuner enhancement. Turns out I didn’t have to. Obviously the radio has an internal SWR circuit and wouldn’t you know TP5430 is just exactly that, the voltage from the reverse side of the SWR/watt meter circuitry. So now I just hook my volt meter up to TP5430 and I know exactly the voltage the SWR bridge is sending to microprocessor. This is before any “magic menu commands” can change anything so it really does tell you exactly what SWR the radio (i.e. the PA circuit) is seeing.
So with that handy piece of information in mind, I tested the following (HFxSWR parameters set to factory specs)
All the testing was done at 29.335mhz AM mode because that’s what was on the dial.
My resistance substitution box is not a “perfect” load so what you would expect to give you a 2:1 SWR (like 25 ohms) doesn’t. That doesn’t really matter just as long as the whole thing is repeatable and it is.
Resistance        SWR/radio        SWR/ext           TP5430             Tune?
15                     10                     10                     159                   N
22                     10                     10                     190                   N
33                     10                     7                      169                   N
47                     5                      6                      148                   N
68                     3.5                    5                      138                   N
100                   2.5                    4                      124                   Y
150                   2.2                    4                      115                   Y
220                   2.2                    4                      115                   Y
330                   3.5                    5                      137                   N
470                   10                     6                      152                   N
680                   10                     8                      179                   N
1000                 10                     10                     198                   N
 
A real 50 ohm dummy load (without a whole bunch of crazy wires hooking it up) gives me
50                     0                      0                      0                      Y
 
Some explanation:
Resistance – just that, what resistance value I threw at the radio.
SWR/radio – what the meter on the radio told me the SWR was
SWR/radio – what my hyper-accurate MFJ swr meter told me the SWR was (external to the radio) J
TP5430 – voltage read at test point 5430 in mv.
Tune – whether the TUNE button would actually initiate an auto tune.
 
From the above experiment we can deduce that the unit does not even attempt to tune at anything 3:1 or worse or I would bet around 125-130mv on TP5430.
 
So now let’s tune and see what readings we get after the tune is complete: 
Let’s do the ones the radio would actually tune first
 
Resistance        SWR/radio        SWR/ext           TP5430             
50                     0                      0                      0          
100                   1                      4                      15                     
150                   1                      4                      10
220                   1                      4                      20
 
Now we have to force the rest of them to tune (we do this by giving the radio a close match, initiate the tune, then quickly switch it back to our test resistance) I repeated 100,150,220 just to see if they did repeat as expected.
 
15                     0                      10                     8
22                     0                      10                     6
33                     0                      7                      0
47                     0                      6                      2
68                     0                      5                      8
100                   1                      4                      18
150                   0                      4                      14
220                   1                      4                      20
330                   1.2                    5                      44
470                   0                      6                      0
680                   0                      8                      6.3
1000                 1                      10                     15
 
Well, although suitably impressed, I didn’t believe the tuner had it in it. So, I forced it to tune 10k and it did *tune* but the end result was a displayed SWR on the radio of 10 (full scale) and a TP5430 reading of 280mv.
 
So, what have we learned here? 
 
1)       We’ve learned the tuner will tune a pretty wide range of impedances IF the microprocessor will let it.
2)       IF you force the tuner to tune something it doesn’t think it can tune, it will tune it dutifully – only on subsequent transmit will you see the SWR as it really exists (it would be interesting to know how the tuner knows when to quit)
 
So now we know the tuner is hamstrung by the microprocessor. The next question is do the HFxSWR parameters change the way the microprocessor interprets the voltage from the SWR bridge (bad) or do they control at what point it will let the tuner tune (good)?
 
Based on our data points We can say with good confidence that anything below 10mv probably would leave the SWR scale blank while anything above 150mv should give us pretty much a full scale.
 
So I set HF1SWR, HF2SWR and HF3SWR all to 150 to try to determine “what they did”. Well, after a couple of tests I just stopped.
 
Here’s what happened – no matter what resistance I threw at the radio from 15 ohms to 10k ohms, I COULD NOT get the SWR meter to go full scale (tuner disabled) In other words HFxSWR is CHANGING HOW THE RADIO CALCULATES SWR. Also, the TUNE button would initiate a tune at all these values – telling us the SWR tune routine relies on the calculated SWR to determine if it should initiate the tune (not the voltage at TP5430, since that is not changing).
 
What this tells us, without a doubt, is that YOU CANNOT CHANGE HFxSWR without exposing your radio to HIGH SWR and not even know it because the radio’s SWR calculator is now lying to you (because you told it to!)
 
What I would really like to know, and somebody other than me needs to do it. Someone with a truly accurate SWR meter and some good dummy loads. I would like to see how the SWR meter in the radio really corresponds to the real world. In other words, is the 85 default for HFxSWR really the correct setting? As you can see above, my super-duper MFJ meter consistently reads a higher SWR than the radio does (with the tuner disengaged). Why is that? That’s what I’d like to know. We probably need to do it to two different radios just in case that’s also something radio specific (which I don’t think it is because everybody seems to have a setting of 85).
 
So now we know – when you change HFxSWR all you are doing is fooling yourself and your radio. This also precludes my next idea which was to replace the caps in the tuner. Since I can’t get the tuner to initiate a tuning cycle when the SWR is greater than about 3:1, any changes to make the tuner more broadbanded are useless because even though it could tune it, the microprocessor won’t let it – if I change HFxSWR to lie to me, then sure the tuner will tune, but since the SWR meter is now lying to me, I don’t know if the tune was really good. (you could, of course, constantly change the HFxSWR param before every tune then change them back, but that’s a lot more of a pain than just using an external tuner).
Now we know.
 
Matt, K8KDR
