Making a pendant for Mach3 with PoKeys55
This is a description of how I made my pendant for Mach using the PoKeys.

First thing I did was gathered all the bits and pieces I needed, these included the housing, a MPG,  E-Stop button, potentiometers, momentary switches, rotary switch , RJ45 female receptacles, USB cable and some curly cable and of course the PoKeys itself.
First thing was to mount the PoKeys and the RJ45 receptacle and then cut the USB cable so that I could connect the PoKeys to the RJ45. The reason I used the RJ45 rather than just the USB cable direct is I want my E-Stop to be wired into the machines E-Stop circuit rather than just depending on software to do the E-Stop. For that I needed another two wires, the RJ45, having 8 in total, provides that and still has two spare. 
 A warning here

USB cables are made to a certain spec and the cable I am using will not be as good so there could be problems in some instances doing it the way I have. So far I have had no issues but that may not be the case for you. You could use a USB cable direct from the PoKeys and run another alongside for the E-Stop wires, this would help to ensure that you have no noise issues although as I said I have none the way I have done things.
  Below is a pic of the housing with the PoKeys and RJ45 receptacle fitted and also a view from the back showing the RJ45.
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Next I made a false top for the box so that if I decided to change it in the future I could do so easily, I also made a recess in it to which I placed an insert of mirrored plastic, this was just to try and give it a bit of shape and hopefully make it look better. I also got some clear adhesive film which is suitable for Inkjets and printed onto that with the names of the functions, I then coated this with acrylic lacquer to make it more durable and water resistant. I am not 100% happy with this and may experiment with other methods such as waterslide transfers, but for now it will do.
 Next job was to fit the MPG, the switches and Pots, I am using two 10K Ohm pots, one for Feed Rate Override (FRO) and the other for Spindle Rate Override (SRO).
 I have a  12 position rotary switch of which I am using only four positions, this is to change the Axis for MPG jogging between X, Y, Z and A.

 I also have 5 individual momentary switches which I use for Start, FeedHold, Stop, MPG Velocity mode and finally MPG MultiStep mode.

 Below is a pic of the  front face with all of the aforementioned switches fitted.
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Next job was to wire the switches, MPG and Pots. This is fairly straightforward first the pots, I have a 3.3v and Gnd from the PoKeys and the Input wires, I have wired the 3.3V and Gnd to the pots in parallel to try and keep the wiring neater and that means I only have 4 wires to go to the Pokeys for them. You may notice I have soldered a terminal block to the PoKeys voltage stabiliser (at side of USB housing), this was to get the 3.3v as mine is an early version, I believe the latest ones have a terminal already fitted for this purpose

.

The switches were also easy to wire I just connected a Gnd wire to each switch in turn (Blue wire in pic) and routed this back to one of the Gnd terminals on the PoKeys. Then I connected a wire from the other terminals of each switch to the Inputs on the PoKeys. The Rotary switch was wired in the same manner.
 Lastly it was the MPG and E-Stop, the E-Stop doesn’t go to the PoKeys but rather the two wires from it go to the RJ45 and they will eventually terminate at a relay coil inside my control cabinet which will break the E-Stop circuit if it is pressed.

I connected the A and B channels to Input 1 and 2 on the PoKeys and took the 5V and 0V for its power from the RJ45 connection (USB power)

The MPG via the PoKeys doesn’t seem to work very well for me and I believe this is being looked at and may get sorted in the future. I can connect my MPG via the two spare wires I have so if things don’t work out it will go to the SmoothStepper (or parallel port) direct but for now I will connect via the PoKeys.

Below is a pic of the wiring, you will note the Pots I have connected to inputs 44 and 45, you can use any of the 4 inputs 43 to 46  for analogue inputs to Mach, the PoKeys also can use 47 for analogue in but the Mach plugin only supports the 4.

 I used input 1 and 2 for the A and B on the MPG and 3 to 11 for the switches, any can be used but that just made for neater wiring.
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Final thing to do to the pendant was connect up the other part of the USB cable to the second RJ45 receptacle which will be fitted to the machine cabinet and also crimp some RJ45 terminals onto the ends of the curly cable.

 For more details of how to connect relays, switches etc to the PoKeys have a look at pages 17, 18, 20, 21, 23 of the PoKeys manual which can be found here http://poscope.com/uploads/files/PoKeys55.pdf
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Configuring the PoKeys

To configure the I/O in the PoKeys you need to connect via the software as detailed in the PoKeys manual.

 Once connected you can set the Encoder, General Inputs and Analogue inputs up, below are screen shots of how to do that. 

First this is the MPG setup, you may note that I have input 1 set to channel B and Input 2 set to channel A, I had to do this as the axis was moving the wrong way and for some reason changing the pins around in Mach didn’t make any difference, so I just changed in the PoKeys itself and its working fine.
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Next it is the Digital inputs.
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 and finally the analogue Inputs
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Once you have them all set up you press the Send to Device button and the PoKeys will be updated. You can then go to the Tools button and view the various functions to make sure they are working. The ones that concern us are   I/O Status, Analogue Inputs and also Encoder Raw Values.
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Configuring Mach and making the Brains
 The first thing you need to do is install the Plugin by double clicking on it you can then go into Mach and enable the plugin from the Config menu, Config Plugins page. Once done you will need to restart Mach before you will get any functionality.

[image: image11.jpg]Plugln Control and Activation

Plugin Name

FlashFlash5croen-5WF-Plugln-A. Fenerty--8. Barker-Ver-.
Joystick-Joystick-Plugin-At-Fenerty-Ver-1.0a
Pokeys-Pokeys-10-LIsE-—-A, Fenerty-er 255
PrinterScope-Port-Scope-1.00.046

Corfig




The MPG is set up in the PoKeys config page (see below) it does not need to be set up on Ports and Pins, Encoder/MPG page or it certainly doesn’t seem to make any difference either way. If the MPG moves the axis the wrong way you can change the A and B around in the PoKeys setup or you can physically move the A and B wires either on MPG or the PoKeys terminals.
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I then used the MPG calibration tool from the Function Config menu to tune it but as said previously it is not working great for me.
The switches are set up to OEM Triggers in Ports and Pins, Inputs and then Brains are used to convert these triggers into the button presses within Mach. Below is a pic of the Trigger set-up and also a screen shot of  the Buttons in the Brain.
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The Analogue Inputs for FRO and SRO don’t require any setting up in Ports and Pins but the Brain for them is slightly more complex than for the buttons.

 I have chosen to do a few extra things with the FRO/SRO namely if the FRO goes to below 1% the feedhold will be pressed and motion will stop, if I then increase again the motion will automatically start. 
 Another thing I have done in the Brain is if the FRO or SRO is between approx 98% and 102% the FRO and SRO will be reset automatically to 100%. The reason for this is twofold, firstly  the analogue inputs will be almost impossible to set to exactly 100% as even a very slight variance in the input will change the FRO and SRO DROs. This will in turn make it impossible to stop the flashing LED on the screen which signifies that the Feedrate has been overridden. I found that constant flashing very annoying so that is the reasons I have done these extra functions.
 The actual analogue input is fairly straightforward to make the FRO and SRO work, it is just a formula, I have chosen to have 150% the max for both the FRO and SRO so the formula is as follows, (a/6.8) + 0.1

In the screenshot below the first two lines compare the analogue input for the FRO and if they are greater than a value of 665 (approx 98%) and less than 693 (approx 102%) then it will switch the state of a LED in Mach. This is a User LED and I have chosen to use 2223, you could use a different number if you wished, also worth noting is you do not have to physically add this LED to your Mach screen, it is enough to have the Brain switch it  and Mach will see it.

 The next line is when the LED state is changed  it will press the Rest button for FRO thus setting it back to 100% and making it easy to set to 100% and stop the annoying flashing Override LED on the Mach screen.

The next two lines in the Brain are to set the actual Feedrate if the previous lines are not active, firstly we have the analogue input which goes to the formula and below that we are looking at the User LED, both these lines are put through an Analogue switch so that when the LED is in the correct state the value from the formula will be passed through to the FRO DRO and thus set your feedrate override to whatever position the Pot is in.

The SRO is just done the same way (lines 6 to 10 below) with the exception that I have found I need to continually have the  Reset button being pressed by the Brain to keep the SRO at 100%, if not it would  occasionally jump to zero. 
The way I accomplished this was to have a timer added in line, it presses the Rest button continually whilst the SRO is between 98 and 102%.
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Next is the Feedhold/Auto Start feature for the Feedrate Override, in the Brain shown below the first line presses the Feedhold if the FRO goes below 1%.
The second line sets a LED (User LED 2222) when the FRO is below 1%, this is to use later on to restart the feed when it is increased.

Next four lines are to start the feed again when you increase the FRO pot, what happens is it looks to see all of the following are true, correct state of LED 2222, FRO is greater than 2% but less than 5%  and finally the FeedHold LED is active, if they are then the Cycle Start button is pressed and the motion once again starts.

.[image: image16.jpg]< NewFROfeedhold.brn -

S8l X

Fle Vew Commands Scrol Help

DEE?2+=4

Compare imm

FeedOvd [\ 1 oaoo
Compare Imm

FeedOvd < 1 oooo

Feedrol]

[OEMLED: 2227

HPass Signal

No-Operation | [AND [AND
OEMLED2222 | |pass Signal i
Compare imm. | [AND inputs il
FeedOvd ;> 2.0000 |AND inputs
Compare Imm
FeedOvd || <5 0000
No-Operation
OEMLED:805

[anD

|AND inpts

Cyclesta





That is the pendant and Brains completed but if you have any questions a quick post on the PoKeys section of the Mach forum should hopefully get you the answers. Here is a link to the forum http://www.machsupport.com/forum/index.php/board,79.0.html
Brains and PoKeys config file
You will need to make sure you are using Mach3 Rev 3.042.027 or later and the latest  PoKeys plugin, if using the SmoothStepper you will need Plugin  v015ogeb or later.
If you make a pendant exactly the same as this you can use the Brains and the PoKeys config file that are available for download form www.poscope.com 

 To load the PoKeys config you start the PoKeys software and connect to your PoKeys device then choose Load button and browse to where you have stored the config file and select it. 
To  use the Brains just copy them into your C:\Mach3\Brains  folder then start Mach and go to the Operator menu then choose Brains Control. In the window that appears you highlight each of the Brains in turn, check the Enabled box and then Reload Brain, you can then exit and the Brain should be working.

If you are making a pendant that has different buttons etc then you can probably alter the Brains to suit and it may give you a help in understanding how they work if you wish to make your own.
Parts list

PoKeys55 

http://poscope.com/product.php?pid=3 
T-Case  
http://www.boxenclosures.com/category/product_details.html?product__id=176165
Curly cable 
http://uk.farnell.com/jsp/search/productdetail.jsp?SKU=1202619
Potentiometer          
http://uk.farnell.com/jsp/search/productdetail.jsp?SKU=8557276
Rotary Switch             order code   79-0200      
http://www.rapidonline.com/Electronic-Components/Switches/Rotary-Switches/PCB-Mounting-rotary-switches/30305/kw/rotary+switch
Square Momentary Switch

http://www.rapidonline.com/Electronic-Components/Switches/Push-Button-Switches/Square-push-switches/30275
E-Stop button

http://uk.farnell.com/jsp/search/productdetail.jsp?SKU=1372566
Control knob

http://www.rapidonline.com/Tools-Fasteners-Production-Equipment/Fasteners-Fixings/Knobs/30mm-Aluminium-inlay-control-knobs/64715/kw/knob
Rectangular switches
http://uk.farnell.com/eao/31-121-025/switch-1no-1nc-mom/dp/3112081
MPG 

http://www.nemicon.com/pdf/olm.pdf
