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Build and Training Day
Kit Building and Testing plus

Foundation Training and General
Assessment   Day

Saturday   27th      June   2026

Training commences at 9am, to register
contact us at:

training@nerg.asn.au

Kit day starts around 10am lunch will be
available - $5 pp.

Renewal of Licence
    

Callsigns are issued on an ongoing basis. Every 
five years th ACMA will contact the callsign holder 
seeking confirmation of on-going use. It is 
important to keep your contact details up to date. 
When the ACMA contacts someone and recieves 
no response, after a period of time they may 
deem the callsign available for re-allocation.

June  2026
Monthly meeting

Thursday 11  th    June -  8:00 PM

NO MEETING. COUNCIL ARE WORKING ON 
UPGRADING THE KITCHEN

Every Thursday afternoon – Radio Café

At the hall – Commencing at 2:00pm

NO MEETING. COUNCIL ARE WORKING ON 
UPGRADING THE KITCHEN

Fourth Tuesday of the month  –

Gainfully Unemployed Group

Tuesday June 23rd 11:00am for coffee; lunch
12:15 at the Greensborough RSL, please let us

know if you are attending.

To get on the mailing list for this group please
request membership on groups.io the group

name is nerg-gug.

Foundation Information Day
  The club will be running an information day for 
people that have recently obtained their licence. 
There will be demonstrations and presentations 
on how to get started in amateur radio. Including 
basic antennas, DX'ing and Logging. It will be on 
the 20th June. If you would like to attend please let
us know via email: vk3cne@gmail.com . 

Silent Keys
   

 It is with great sadness that I inform everyone of 
the passing of Michael Hewitt VK3KMJ. Mike had 
been a long time member of the NERG and also 
the Werribee club. 
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PLANNED DXPEDITIONS

 

June 2026 Contests

Here are some of the contests to look out for this
coming month.  In  the table  you will  see Phone
Weekly  Test  and  the  World  Wide  Sideband
Activity  Test.  These contests run weekly.  Check
contestcalendar.com for details.

Contest Times & Dates
Worlwide Sideband 
Activity Contest

0100Z-0159Z, Jun 02

VK Shires Contest 0000Z - 2359Z,  Jun 06
RSGB 80M Club 
Championship, Data

1900Z – 2030Z Jun 01

ARRL International
Digital Contest

1800Z Jun 06 to 2400Z Jun 
07

Asia Pacific Sprint, SSB 1100Z – 1300Z Jun 13
RSGB FT4 Contest 1900Z – 2100Z, Jun 15
Feld Hell Sprint 0000Z to 2359Z Jun 20
Weekly RTTY Test 0145Z - 0215Z, Jun 12

Many thanks to
http://www.contestcalendar.com/contestcal.html

Discounts from Suppliers

Club  members  can  get  discounts  from two
suppliers:

Altronics.  (Australia  Wide),  Mention  you  are
from  the  North  East  Radio  Group  or  give  our
customer no - 64429. Discount will be minus 10%
up  to  45%  off  depending  on  the  item.  (Actual
discounts depend on the product type and quantity
purchased). There is No Minimum Spend in store to
receive  the  discount.  For  on-line  or  phone  Sales
there  IS a Minimum spend of $25.00 inc GST but
NOT including Freight. In the comments section put
“64429” to receive the  discount.      

Jaycar  Electronics  stores by  mentioning  you  are
from  the  “NERG”   no  spaces  quotes  or  dots  etc,
Account code is 44700493. You need to spend a min
$25.00 to receive the 10% discount.

 http://www.jaycar.com.au/

VK3CNE REMOTE STATION

Can  be  used  for  receive  on  all  HF  bands.
Provides transmit on 160 metres using a dipole,
80 and 40 metres using a trapped dipole and a
Spiderbeam for 30 through 10 metres. If you are
using  30m remember  it  is  a  dipole  and  is  90
degrees out from the main beam.

This is only available to members, you will need:
• An Amateur Radio Licence – any grade – 

Remember you can only use the bands and 
power you are licensed to use.

• A windows computer with sound card 
connected to a speaker and a microphone.  A 
PC headset is ideal.

• OR an android tablet or phone and are 
prepared to pay for the app (less than $20)

• Download the free client from 
RemoteHams.com install it on your machine 
and register with RemoteHams.com using your
callsign. The android app is called RCForb 
and is available on google play.

• The NERG station is  “VK3CNE”  Connect to it 
and request “club” membership and TX 
capability. Then wait until your membership is 
approved and away you go!

• Usage privileges are only available to financial 
NERG members with VK callsigns.

VHF / UHF Remote
The VHF/UHF remote operates exactly the same as 
the HF version, the Station is “VK3CNE – 9700”  

NERG NEWS June 2026 Page 2 of 12

http://www.jaycar.com.au/
http://www.contestcalendar.com/contestcal.html


 About the NERG
The  NERG  Inc. Reg  No  A0006776V

http://nerg.asn.au The North East Radio Group, Inc.
is  an  amateur  radio  club  devoted  to  encouraging
members and others to enjoy the hobby of amateur
radio. It tries not to hang on ceremony and endless
reporting but rather participate in the fun aspects of
this fascinating hobby.

COMMITTEE

President  Anthony VK3YH/BNR

Vice President  Chris VK3IK/AWG

Secretary  Peter VK3PCC

Treasurer Anthony VK3YH/BNR

Committee Members

Mark VK3BYY David VK3UQ

Simon VK3SIM Frank VK3OP

Steve VK3MCC Rob VK3LER 

NERG NEWS  ARTICLES

The  NERG  is  always  happy  to  receive  news,
articles,  and  member’s  wanted  or  for  sale
advertisements  for  inclusion  in  the  newsletter.
Please contact the editor at news{at}nerg.asn.au  

Nets & Beacons

NERG NETS  run  on  the  club's  70cm  repeater
VK3RMH  TX  438.325MHz  and  RX  433.325MHz
both C4FM and analogue. That means you RX on
438.325MHz and TX on 433.325MHz. You will need
a 91.5Hz CTCSS tone on your analogue FM TX and
if you don’t want to be bothered with listening to the
C4FM digital  signals  on  the  output  then  set  your
radio to 91.5Hz CTCSS tone on RX as well. (8.30 –
9.30 pm Non-meeting Thursdays). Feel free to join
the discussions.

146.575MHz is used as a general Net frequency
by a number of NERG Members and is often used
by the DX chasers in  the club while  chasing DX.
Foxhunters use this channel for liaison as well on
the third Friday of the month.

The  club  also  has  a  10m  beacon  working  on
28.2565

Club Sponsor

Margherita Pizza ph 9434 4980

89 Main Road, Lower Plenty, Vic 3093

web www.margherita.com.au

Margherita's Still Sponsor the NERG and provide
the excellent suppers that we have come to enjoy.
Order  your  next  Pizza  dinner  from them  and  tell
them you appreciate their support of the club.

FACEBOOK

The club are on Facebook. We can be found at
the following link.

https://www.facebook.com/groups/nergamateur

MeshCore

The club now has a channel on MeshCore. All 
you have to do is add a # channel. The channel 
is called nerg. If you are interested in Meshcore 
but don't know where to start drop us an email: 
vk3cne@gmail.com.
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DAIWA  DR-7500 Rotator Refurb. plus CYD
Controller Part 2: Variable Speed.

By Paul McMahon VK3DIP

Figure 1 Controller Slowing Nearing Target.

Last time we looked at refurbing the rotator itself and the basic controller upgrade, this time I add some of the nice to 
haves, variable speed control, and computer remote control.

Speed Control?

Yes, according to Ed, and Greg,  we should have some form of speed control, primarily to slow the 
rotation rate down, for Ed to help with pointing very narrow microwave antennas, and for Greg to 
gradually speed up, slow down, and speed up if you start off in one direction and change your mind. 
Greg has much bigger and heavier antennas than I intend on using but the point is valid. There can 
be a lot of mass on the stub mast and coming to an abrupt stop, or worse going from full speed 
clockwise to full speed counterclockwise, can put a lot of stress on everything. So, it is obvious that 
some form of speed control would be a good thing.

The problem is that most rotators commonly have one of two types of motor in them. In the posher 
and some newer rotators you have a DC motor, in the vast majority of older/cheaper rotators, 
certainly those that I am likely to use, a split phase AC synchronous motor is used. These motors are 
used because one prime requirement is the ability to reverse direction, with the DC you just swap the 
polarity of the two wires to the motor. For the 3-wire split phase synchronous AC motor there is 
usually a large bipolar capacitor between the two (split) windings so to reverse direction the other half
of the AC supply goes to one or the other end of the capacitor. The capacitor provides the required 
phase shift to get this motor to actually turn.
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So, speed control in the DC motor case is trivial, you just vary (or effectively vary using PWM etc.) 
the drive voltage to the motor with a H bridge to control direction. The more common AC motor is 
another thing though, reversing it is fine, but it’s not called a synchronous motor for nothing, the 
rotational speed is locked to the frequency of the driving AC. Note. these AC motors are not the same
as in your old electric drill, or fan, those were AC motors with brushes, so called universal motors, 
they were not synchronous, you could not electrically reverse them. and a simple SCR would do the 
job of speed control. For a synchronous motor the nominal only way to (electrically) vary the 
rotational speed is to vary the frequency of the AC supply. Varying frequency is problematic here, 
even if we built a variable frequency “pure” sinewave invertor we would need two of them (phase 
locked with a fixed phase shift) because the simple capacitor phase shift trick will not work over a 
range of frequencies. While the actual values in the equations to calculate the optimum value for C 
the phase shifter depend on the size of the motor, current, efficiency etc. one thing that doesn’t 
change is that the supply frequency sits on the bottom line. i.e the size of the capacitor is inversely 
proportional to the supply frequency. So, halve the frequency and you need double the capacitance, 
a tenth of the frequency and you need ten times the capacitance, and so on. For the range of speeds 
we want, this simple method is impractical.

So, varying the voltage won’t vary speed, and frequency control is impractical, what is left? There is 
one technique that has been used for these sorts of rotators in the past. The first mention of it I can 
find is in a Ham Radio Magazine article by Watson Gabriel WB4EXW in the January 1981 issue. 
Michel Kuhne DB6NT had a similar theme in his VHF COMMS article in 2002-2 (which was probably 
published in UKW-Beritche in German somewhat prior to that). Basically, the idea mirrors what you 
might try to do manually. If you only want to rotate a small amount, you might try to push and release 
the appropriate direction button very quickly, i.e. give it a quick blip. The idea behind both of these 
articles mentioned above is to automate the quick blip and to repeat it at fixed intervals.  This has the 
advantage of staying at (in our case) 50Hz so the capacitor is correct but has the disadvantage that 
the motor is being driven in a series of jerks. Obviously, this could cause more wear than a 
continuous rotation, but I haven’t got any way to quantify this.  So, we have a pulse of some fixed 
short duration that supplies a brief burst of power to the rotator, which we then repeat at some 
frequency. In posh engineer speak we are using Pulse Frequency Modulation or PFM (fixed pulse 
width variable frequency), as opposed to the much more common Pulse Width Modulation or PWM 
(fixed frequency variable width). In an ideal world you could think of it as each pulse or blip rotating 
say 0.1 degrees, if you then repeat that at a rate of say 10 Hz (i.e. ten times per second) then the net 
effect would be an antenna rotation of 1 degree a second. Repeat at 20Hz to get 2 degrees per 
second, and so on. But note this is in a non-existent ideal world. The motor is not a stepper motor, for
each pulse it will be starting to speed up to get to a synchronous speed, which it will probably not 
achieve before beginning to slow down as the pulse stops. The actual rotation speed achieved will be
very dependent on the characteristics of your individual motor, as well as the load (size of antenna) 
you have on it. Also, it will probably not be linear, as the pulses get closer together, and depending on
the response time/inertia of your motor, the pulses will start to blur into each other. Also, there could 
easily be curtain frequencies and pulse widths that happen to align with some resonance of your 
particular motor/rotator which could lead to unpredictable results with respect to overall rotation rate. 
In short there is probably no real way to have a single frequency/pulse width give the same result for 
every rotator, there is inevitably going to have to be some trial and error with these values in each 
case. The original authors both get around this by providing adjustment pots for width and frequency 
and not giving any real guidance of what values should give what speeds. 

Creating the pulses at various frequencies is relatively easy given the abilities of the Serial Wombat 
but you obviously can’t use a mechanical relay to translate the pulses into something strong enough 
to drive the rotator.  WB4EXW in his version of the speed control uses a TRIAC (a 2N6071), DB6NT 
uses what I ended up with two of, a Solid State Relay (SSR). A SSR can be thought of as a high 
powered opto-coupler, you have usually a LED input driven by the low power/digital side with its light 
controlling some form of pass element/semiconductor in the output. There is no electrical connection 
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(only light) between the input and output circuits so they are electrically isolated. There are however 
many different versions of SSR’s each suited to different tasks. For switching DC loads the pass 
element is usually a bipolar power transistor or more commonly a high powered MOSFET. For AC 
switching, as is needed here, the pass element is usually a TRIAC but note there are many different 
types of TRIACs. The two major types are called different things by the various makers but often they
are called something like a “Zero Crossing Type” or a “Random Type”. The difference is in the Zero 
Crossing version when you turn them on nothing actually happens until the AC waveform goes to and
through a zero voltage point ( i.e. crosses zero). So, there may be some time delay between the input
switch signal and the actual output switch.  A zero-crossing type is good for certain types of loads and
can lead to less electrical noise etc. as the switching always takes place by definition at a voltage 
minimum. This wouldn’t however suit what we are trying to do here, to have a well defined and 
constant pulse width. The type we want here is the other one, the Random type. As the name implies 
it can be switched at random independent of where the AC waveform happens to be, so if the input 
pulse is 30mS then the output switch will also be on for 30mS . The switching type is not the only 
parameter we need to worry about, we also need the SSR to be able to handle the voltage levels 
(and currents) we are expecting. Typically, the input circuit is not a big problem, there are some 
special ones rated for AC input, but in our case here the far more common DC input ones are 
typically rated for anywhere between 3 and 30volts with the input current being the important 
variable. You might think the output side rating is also easily satisfied as most AC SSR’s are rated for 
at least 240VAC, the problem here is that not many manufacturers provide data on the minimum AC 
voltage required. And yes, there is a minimum, especially in older AC SSR’s a certain amount of the 
output power is used to do the actual switching. It is not unknown for AC output SSR’s to have a 
minimum value of some 70 volts AC present before they will switch, which is definitely not good for 
our requirement here of a nominal 26VAC.  

So having said all of this don’t just grab the first SSR you come across. The ones I used are Chinese 
ones of course from AliExpress or more correctly ENMG their type PM5A2132. (See Figure 2) These 
are about $6 each and are the random type rated at controlling up to 5 Amp (easily enough for our 
case) with AC voltage between 12 and 380 VAC (26VAC works fine). They also have a ceramic shell 
so are supposedly more resilient and have better thermal properties. They also have a constant 
current circuit in the input which can be between 3 to 32 Volts so we don’t need to worry about series 
resistors, and we can drive direct from 3.3V logic such as our Serial Wombat. They also have a built 
in RC snubber circuit in the output to damp any switching transients.

Figure 2 -The PM5A2132
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So, they are ideal for my use here. You may wonder why not use a discrete TRIAC as in the 
WB4EXW case. Two reasons, firstly it would have no intrinsic isolation between the AC and DC side 
and would need drivers etc., and secondly and more importantly for me 2N6071’s proved more 
difficult and or more expensive to source. 
On the ground and unloaded I measured my rotator as being able to do its full stop to stop (370 
degrees) rotation in some 63 seconds with normal drive. For my new rotator controller I decided I 
wanted three speeds; full which from the above test gave a shade under 6 degrees a second; a mid 
or half speed at about 3 degrees per second; and a slow at about 1 degree per second.  I  settled on 
a pulse width of 30mS (about 1.5 cycles at 50 Hz) for no particular reason other than it sounded a 
reasonable value to me, plus it is roughly the 50Hz equivalent to the 24mS  WB4EXW  mentions in 
his article (assuming his rotator was driven with 60Hz).
Anyway, I did some tests with a 30mS pulse width with various frequencies, with the results shown in 
Figure 3.

Figure 3 Unloaded Rotator PFM test.

This was of course with the rotator unloaded but it at least showed that the technique works and that 
with my 30mS pulse a repetition rate of 3Hz gave about 1 degree a second, and 10Hz gave about 3 
degrees a second.  Note, strange things were starting to happen after about 12 Hz, this could have 
been some sort of resonance, but it is luckily outside the range I was interested in. I should also note 
that the rotator did make a different noise to what it does normally, but there was no sign of 
overheating or excess current draw etc.

Writing the software to produce these pulses and frequencies with the CYD controlling the Serial 
Wombat ended up being quite simple. Figure 4. Shows a section of the code doing the speed setting.
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switch (curDSpeed) {

 case -1: //Slow CCW 
 // CW off, CCW to 1

sw.digitalWrite(CW_SSR_PIN,LOW); // CW OFF
pfmOutput.begin(CCW_SSR_PIN,MAX_PF,true,SLOW_DC); 
pfmOutput.writePublicData(SLOW_FREQ); 

 break;
case -2: // Medium CCW
// CW off, CCW to 2
sw.digitalWrite(CW_SSR_PIN,LOW); // CW OFF
pfmOutput.begin(CCW_SSR_PIN,MAX_PF,true,MID_DC); 
pfmOutput.writePublicData(MID_FREQ); 
break;

 case -3: //Full speed CCW
// CW off, CCW to 3
sw.digitalWrite(CW_SSR_PIN,LOW); // CW OFF
sw.digitalWrite(CCW_SSR_PIN,HIGH); // CCW ON

 break; 
            Figure 4 - Section of speed setting code

With the Serial Wombat there is no way to directly set the pulse width so you need to set a particular 
duty cycle for each frequency to get the effect of a fixed pulse width. Earlier in the code I have 
defined a Serial Wombat Frequency Output object I called “pfmOutput”, plus some defines for the 
various frequencies and duty cycles I had previously calculated and tested for the various effective 
rotation rates.  Taking the slow CCW case for example, the code first sets the CW Solid State Relay 
off by setting its pin to a low value. We do this because it would be a bad thing to have both SSR’s on
at the same time, so we always change things from a position of both off. I then set the pfmOutput 
object to; use the pin connected to the CCW SSR, have a maximum frequency Max_PF (defined in 
my case as 25Hz), use low frequency mode (true), and set the duty cycle to the calculated slow 
value. The third statement in this section tells the pfmOutput object what frequency to use. Behind 
the scenes all this will be communicated to the Serial Wombat via the I2C link which will set up the 
various hardware counters and timers in the Serial Wombat to produce this frequency etc. pulses on 
this pin until told otherwise.  In my case at the moment I am using for the slow rate a duty cycle of 
5898 which at 3Hz equates to the desired 30mS pulse width. 

Being able to set a speed is only a part of the speed control story. I also needed a (software) 
mechanism to do the simulated inertia for changes in speed. The scheme I came up with was to 
define the speed as an integer variable called curDSpeed, the D is because it embodies direction as 
well as speed.  This variable has values -3 , -2 ,-1, 0 , 1, 2, and  3, corresponding to speeds of full 
CCW (-3) through stopped (0) to full CW (+3). There is a minimum time period set for each speed 
(currently set via a define at 1 second), any desired change of curDSpeed  can only happen if the 
time lockout has elapsed, and changes can only go in single steps i.e. if you are at -3 and want +3, 
the code will force stepping (with the minimum time at each step) through -2, -1, 0, +1, +2, until finally
getting to +3. This is all done in a non-blocking way, i.e. it doesn’t use delays or waits which can block
the processor from doing something else, it uses timers based on the system clock which are 
checked on each pass around the loop block. By being non-blocking the loop code is executed as 
often as possible. This simulated inertia can however mean that the target function will sometimes 
overshoot slightly.  

Servicing the loop as often and as quickly as possible means that we can be quickly responsive to 
inputs etc. such as a touch of the screen, or a push/release of a button.
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As well as the simulated inertia there is also a mechanism which when using the Target function will 
cause the speed to step down as the target is approached. There are some defines which set the 
breakpoints for these steps. I currently have these set at “FURTHER”  as 30 degrees , i.e.  further 
than 30 degrees away from the target use Full speed, “CLOSER” as 10 degrees, between 10 and 30 
away use Mid speed, and “POSERR” at 1 degree, between 1 and 10 degrees use Slow, and less 
than (or equal too) 1 degree speed is zero, i.e. stopped and we are there.

Computer Control

As well as controlling the rotator from the touch screen and buttons it is often desired to control it 
remotely via a link from a PC etc.  The ESP32 in the CYD has more than enough resources to do this
via Bluetooth or Wifi (perhaps I will look at that later), but most people want a somewhat more 
conventional/standard setup of a wired interface to the PC.  Also, because the usual usage is to have
some program on the PC control the rotator, such as N1MM contest logger, it is easiest if the rotator 
pretends to be some common rotator controller rather than having a fully proprietary interface.

One of the more common interfaces is the Yaesu GS-232 one, it is actual usually described as being 
two slightly different interfaces as it is based on that used by the Yaesu GS-232 A and B units. The 
GS-232 is a separate hardware interface unit that goes between a Yaesu rotator controller, and a PC.
The actual interface protocol (either A or B) is luckily very simple and consists of usually a single 
ASCII character command followed sometimes by a (ASCII) numerical parameter. The protocol is 
designed to be able to be used by humans on a terminal as well as by other software on the PC. 
Setting up the physical Yaesu GS-232 boxes requires this human level of interaction. Unfortunately, 
because of this, the protocol is not formally described in full machine terms in the Yaesu 
documentation, it is usually described in “Human” terms like “press enter”. 

Implementing the full GS-232 (A or B) protocol in this CYD controller would be a waste of time and 
resources, especially as much of the protocol is for configuring specific features of the actual GS-232 
controller, and controlling an associated elevation rotator,  rather than actually just controlling the 
single attached (azimuth) rotator I have in this case. So, as I am sure most logging and contesting 
programs only really use a subset of the protocol, I have only implemented a subset here.  

You can see the code for the current version of the full command processor in Figure 5. You will see I 
have only implemented the S, A, C, and a subset of the M and X commands. There is one small 
extension in that the Yaesu protocol would just return a ? on an unknown command I also echo back 
the whole unrecognised string. Note the serial baud rate is set to 9600 elsewhere.

You will also see this code is also (pretty much) non-blocking, it is called for each loop iteration and 
only does something if there are characters waiting in the serial buffer. If there is only a single non-
carriage return character present then it will just be added to the received command string and 
control is passed back to the loop. If a carriage return is found (the \r character in C(++) ) that signals 
the command is complete and it is executed . This execution is also non-blocking for example with 
the Mxxx command. This is a request to Move to bearing xxx in degrees. I my case here I treat it 
exactly as if someone had used the touch screen and the Target button. 

 You will see each command request is responded back to the PC with a single carriage return (\r), 
except in the case where a specific response is required. The only example of that here is the C  or 
current bearing command, in this case the current bearing is returned preceded by a +0 and a further
fixed 3 digits (left 0 filled as required) bearing in degrees. In this specific case a newline character (\n)
is also added to the \r.

You will also see I have added minimal error checking/handling, mostly if it doesn’t find exactly what it
wants it just ignores it.
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void checkForCmds(){ // Check if data is available in the Serial buffer

 while (Serial.available()) {
 char incomingChar = Serial.read(); // Read each character from the buffer

if (incomingChar == '\r') { // Check for carriage return
int param = 0; // integer value of command parameter 

 char myCmd = toupper(receivedCMD[0]);
switch (myCmd) {

 case 'S': //All Stop
 stopIT();

 Serial.print("\r");
 break;

 case 'A': //All Stop
 stopIT();

 Serial.print("\r");

 break;

 case 'M': // set target to param and go
if (receivedCMD.length() > 3 ) { // its all there

 param = (receivedCMD.substring(1)).toInt();

 if (param > 359) param = param - 360;
 target = param;

 btn2State = true;

 btn2.drawButton(btn2State); // show it on
 goToTarget(); }

 Serial.print("\r");

 break;

 case 'C': // Antenna Direction Value
 sendBearing();

 break;

 case 'X': // Set Speed to param, Yaesu has 4 levels we have 3, so 4 same as 3
if (receivedCMD.length() > 1 ) { // its all there

 param = (receivedCMD.substring(1)).toInt();

if (param > 3) curSpeed = 3;
 curSpeed = param; } 
 Serial.print("\r");;

 break

 default:

 // Print the message

Serial.println("?");

Serial.println(receivedCMD);

 break;  }

 // Clear the message buffer for the next input

receivedCMD = "";

} else {
 // Append the character to the message string

 receivedCMD += incomingChar;  } }

}

 Figure 5 - Command Processor
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So, does it work, and is this subset enough.  To test it I decided to try it with Greg VK3VT’s favourite 
contesting software N1MM+. Luckily the rotator interface in N1MM+ is not in the main program so I 
didn’t have to set all that up, all that is needed is the standalone utility/tool N1MMRotor.Net.exe   
which can be found and directly executed from the N1MM+ install directory. This program has a small
user interface window and apart from UDP broadcasting to(and receiving from) all N1MM programs it
can find, it can be used by itself to configure your rotator and to test the commands. 

The first thing to do is to tell it what type of rotator controller you are using and what serial port it is 
connected via. This dialog (see Figure 6) is found under the tools menu and in my case I just had to 
know that my interface was appearing on Com15 and it was of a type Yaesu. I also gave it a default 
description. I could have configured specific end stops in other Tool menus but that doesn’t involve 
communication to the rotator as such.

Figure 6 - N1MMRotator Setup dialog.

The small N1MMrotator window is shown in Figure 7. In this case floating over a USB serial sniffer I 
had running on the USB port so I could see traffic going backwards and forwards.
In the N1MM Rotator Control window you will see there is basically a small graphic and number 
indicating the current bearing returned from the rotator, a Stop everything button, as well as a text 
box with Turn button to go to the entered bearing. There are also some ten programable memories 
(all currently defaulted to 180 degrees) that if clicked just go to that heading.
In the sniffer screen you will see the red characters coming from the N1MMRotator control and the 
blue characters coming back from my controller.  By itself the N1MMRotator Control  is sending the C
command approximately once a second to the rotator, which is returning the current bearing in the 
desired format. On line 9 you will see when I entered 350 degrees in the text box and clicked Turn a 
M350 command was sent. You will see the responses to the following C poll’s  as the rotator moved 
to the requested heading.  You will note as mentioned earlier the positional error tolerance I have set 
at the moment is one degree thus we ended up at 351 degrees rather than 350 degrees. This is of 
course also shown on the unit’s screen as seen in Figure 8.
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Figure 7 = N1MM Rotator Control in action.

Figure 8 - Matching display.

So, the only commands N1MM seems to use are the C and M subset I have implemented, as well as 
the S command for the stop button which I also have. So at least if you are only using N1MM to point 
to the current contact the rotator controller is functionally complete.

Next Time.

If anyone wants a copy of the latest .ino file for the project just drop me an email 
vk3dip@YagiCAD.com. Its changing pretty frequently at the moment currently at version 2.1.
Next time I am moving to redoing my KR-400 and will be using a PCB for the added bits rather than 
proto and paddy boards.

 73 Paul VK3DIP
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	Last time we looked at refurbing the rotator itself and the basic controller upgrade, this time I add some of the nice to haves, variable speed control, and computer remote control.
	Speed Control?
	Computer Control
	As well as controlling the rotator from the touch screen and buttons it is often desired to control it remotely via a link from a PC etc. The ESP32 in the CYD has more than enough resources to do this via Bluetooth or Wifi (perhaps I will look at that later), but most people want a somewhat more conventional/standard setup of a wired interface to the PC. Also, because the usual usage is to have some program on the PC control the rotator, such as N1MM contest logger, it is easiest if the rotator pretends to be some common rotator controller rather than having a fully proprietary interface.
	One of the more common interfaces is the Yaesu GS-232 one, it is actual usually described as being two slightly different interfaces as it is based on that used by the Yaesu GS-232 A and B units. The GS-232 is a separate hardware interface unit that goes between a Yaesu rotator controller, and a PC. The actual interface protocol (either A or B) is luckily very simple and consists of usually a single ASCII character command followed sometimes by a (ASCII) numerical parameter. The protocol is designed to be able to be used by humans on a terminal as well as by other software on the PC. Setting up the physical Yaesu GS-232 boxes requires this human level of interaction. Unfortunately, because of this, the protocol is not formally described in full machine terms in the Yaesu documentation, it is usually described in “Human” terms like “press enter”.
	Implementing the full GS-232 (A or B) protocol in this CYD controller would be a waste of time and resources, especially as much of the protocol is for configuring specific features of the actual GS-232 controller, and controlling an associated elevation rotator, rather than actually just controlling the single attached (azimuth) rotator I have in this case. So, as I am sure most logging and contesting programs only really use a subset of the protocol, I have only implemented a subset here.
	You can see the code for the current version of the full command processor in Figure 5. You will see I have only implemented the S, A, C, and a subset of the M and X commands. There is one small extension in that the Yaesu protocol would just return a ? on an unknown command I also echo back the whole unrecognised string. Note the serial baud rate is set to 9600 elsewhere.
	You will also see this code is also (pretty much) non-blocking, it is called for each loop iteration and only does something if there are characters waiting in the serial buffer. If there is only a single non-carriage return character present then it will just be added to the received command string and control is passed back to the loop. If a carriage return is found (the r character in C(++) ) that signals the command is complete and it is executed . This execution is also non-blocking for example with the Mxxx command. This is a request to Move to bearing xxx in degrees. I my case here I treat it exactly as if someone had used the touch screen and the Target button.
	You will see each command request is responded back to the PC with a single carriage return (r), except in the case where a specific response is required. The only example of that here is the C or current bearing command, in this case the current bearing is returned preceded by a +0 and a further fixed 3 digits (left 0 filled as required) bearing in degrees. In this specific case a newline character (n) is also added to the r.
	You will also see I have added minimal error checking/handling, mostly if it doesn’t find exactly what it wants it just ignores it.
	void checkForCmds(){ // Check if data is available in the Serial buffer
	Figure 5 - Command Processor
	Next Time.

