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The Mouser switches should be tested before inserting them into the switch backer plate (if you have one). Once the switch is pressed in; it is very difficult (but possible) to remove.  When inserting the switch; make sure you keep the same orientation throughout the assembly. To remove the switch you need to depress the VERY thin metal retaining lugs WHILE pushing out the switch. Do not try to pull the switch out because you could damage the end cap and diffuser assembly.
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Sometimes the retaining bracket comes off of the switch but it can be reapplied. Do not panic if the switch retaining bracket breaks or comes off. The backing plate is tight enough to keep the switch in its place. DO NOT glue the switch in the bracket!
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                  Retaining Bracket

Items needed:

· A switch backer plate

· 10 lighted switches

· 10 resistors

· Solder and soldering gun

· 18g or smaller stranded wire

· Shrink tubing

For the average hobbyist, to calculate the resistor value for your lights you need to know 4 things

1. The web address to calculate which type of resistors you will need:  http://led.linear1.org/1led.wiz
2. Source Voltage (3.3v, 12v, 24v, etc)

3. Diode forward voltage: for this switch it is 3.6v (its in the specs of the switch)
4. Diode forward current (mA): in this case it is 20

So for a 12v source you would need ½ watt 470 ohm resistor. I have included them with your switches. Where ever possible space the wires out as far from each other as possible. The resistors will get warm after a while so do not bundle them up tightly in an effort to be neat and tidy in your torso.

When you look at the switch from behind, the poles for the lights are on the bottom row of pins.
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Light (-)    Light (+)

Make sure you have the correct voltage and resistor in place or you may blow the LED. The LED cannot be replaced.

For example; if you use a 3.3v source and use the supplied resistor of ½ watt 470 ohm, the switch will not light up. However if you use a 12v source, the switch will light perfectly! If you use a 12v source without a resistor, you may get a momentary bright flash then nothing. This is shortly followed by a few colorful metaphors and an empty wallet because you have just blown your switch and it will need to be replaced. If you purchased a power distribution board with the 3.3v option, you will NOT need to add any resistors to your switches if you hook them up to the 3.3v power output.
The resistors will be applied on the positive pole for the light. You can do it any way you want. You can have a wire first (short run) then the resistor, followed by longer wire or you can put the resistor directly on the positive pole and then attach a wire from there to your power source.  You want to be very careful not to bend or put a lot of stress on your soldering connections. You want to keep them as straight as possible. What I did was put a short amount of wire first then in line to that I inserted the resistor followed by more wire to the power source. You want the resistor to be as close to the switch as possible. If you are an electronics wiz you could make a PCB board that would have all of those components soldered together.
If you look at your switch you will see 3 pins

Common wire pole then the NO (normally open) pole and then the NC or normally closed pole.
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Next will be wiring your switch to your various electronic components. When wiring a switch you need to know what the device you are wiring expects to see for activation. In order to do that you need to know what the 2 different types of circuits you can do with your switches. Basically you can connect your switch up to a normally open (NO) or a Normally Closed (NC) type of circuit.
A normally open switch is one that normally prevents current flow in its default state and which allows current to flow when it is activated, pressed or otherwise turned on. Such a switch requires a constant intervention in order to keep it closed. This is how the majority of the switches in my B9 are wired.
A NC or normally closed switch conducts electricity and are usually spring loaded. The "normal" position of the switch defines its position when it is not being pressed, that is, the position to which it is forced by the action of the spring. A normally closed switch, thus, is one that is spring loaded and conducts electricity when it is not being pressed. Pressing the switch opens the circuit, thus stopping the flow of electricity. An example of a NC switch is a double relay or a resettable fuse switch.
For example, the soil sampler needs a normally open switch to be depressed momentarily (on) to activate it. If you wired your switch as normally closed then the soil sampler would be running continuously once your robot had power on. A NC configuration would require you to hold the button down continuously to stop it.
The point with all of this is that you need to design out what you want your switch to do before you solder the wires and be consistent on both ends. In other words, if the intended function you want requires the circuit to be normally closed and you wire the switch as normally open, it will not work they way you intended.

Assembling the Outer bezel and buttons to the button backer plate
The button backer plate was designed specifically to work with Craig Rienbecht’s new laser cut bezel and buttons kit. I cannot guarantee it will work with anyone else’s front plates. However, it should be easy to make adjustments to the bezel of your choice.

Before trying to assemble the kit I would recommend that you pretest the fit and function of the backer plate (with buttons installed) in you torso. If you purchased my backer plate it came with 2 bars, 2 screws and the backer plate. 
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Make sure you take the screws out and reverse the direction so that the head of the screws are facing the inside of the torso. Place the screw ends in the holes of the metal bars and line up the backer plate with the opening of the teeth lights in the torso. Note the position of the metal bars and outline them with a Sharpie. 

After you have prepared the buttons as Craig has outlined on the B9 website, place them into the bezel. Place the screws that came with the bezel inside, making sure they are straight and pass them into the button backer and start to tighten them down slowly. Screw it down snuggly so that it does not move when the buttons are pushed. Caution: If you screw too hard you could crack your torso. Use extreme caution and make sure you slowly and evenly tighten the bracket. Test EACH button to see if it clicks BOTH times when pressed. If not, adjust the opening of the bracket or opening in the torso until all buttons can move freely.
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Now, install the neon back plate. If you have a back plate that uses the dial lights as anchors for the foot of the back plate there is a possibility that the edges of the back plate could interfere with the switches causing an unintentional bind. Trim the back plate to remove any obstruction. Most of the time it is the edges of the back plate floor that are causing the problem.
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Once you have positioned your plates so the switches work correctly I would suggest that you mark were those metal bars are in the torso and then glue the bars to the torso with an epoxy resin to keep the metal bars in place.
Hooking up your B9 teeth light switches to a ACS Sound’s CF3 sound board

ACS makes a great little sound board that will allow you to have 50 input activated contacts and 16 output channels and 50 watts of power as well as an unlimited number of sounds, phrases, music, etc to be played in various combinations or automatically/continuously/in background, etc. The CF3 is a good thing to have in any robot.  There web address is http://www.cfsound.com/index_CFSound.asp.
Anyway, I have all 10 of my teeth light switches hooked up to this sound system as well as having the same 10 switches hooked up to various mechanical devices that perform functions.
The picture below shows the wiring of the card to the switches. Very easy. The instructions are on the website of CFS Sound. This also happens to be the system that is used by a lot of RC robotics groups. You can also go an additional step and add remote control to activate sounds to make him look like he is actually responding to your questions or orders.  You can also remotely control his volume. A 12 channel RF remote or multiple RF controllers that you can get on eBay or Radio shack can also activate sounds on the CF3.  Read the web site. There is a ton of info and examples. It will give you ideas you may never of had!
[image: image9.jpg]3 2 1
D
EightSixtcen Push Button Switches
Motion Sensors
LI I NN . N .
Qulclalalalall
| |
c |
| |
[Switch# Speaker ¥ Filename
— esrconactioe  Rewconstios | mewrcomactios
A e o781 0TI En g [ s10Ca WA
Acar N B ee)#7Rear OUT Pinssl | s2026< WAV,
ear NPT B ai)  #3RearOUTI Pl | sa0sCo A
Eea NPT Oinge)  SilFear OUTI Frasg) | sh(DsCE AV
Eexr NPT o e #iRear 0TI Pet | smsc= A
G Sear NPT o) o Rear OUTT Pinsg) | selOECS WAV,
Fes NPT O Fear 0T Prass [ #TOTCE WAL
B Resr NPT oin ] #6Fear OUT2 Pin ] | #60CS WAY]
EightSixteen Speakers
oot Contat 106 FrontCamac 102 | pom conatue
o N 7] 6 oo 0071 e T | SR TGS AL
lF o N2 2 3710 ot OUTT i 93] | S10C265 WAUT
T(Fios NP P 3T Front OUTT P [ STAZSCE WAV
— Fron VP P ) —#12Fron OUTT Pv )| ST2ACS WYY
T ert NPT P 6] #T3Fron OUTZ v #1) | STSACS VIAY
S Fert NPT P 7] #THFront OUTZ P 3] | #THECSWAY)
am PARTING. oEscRIPTION TS Fert NPT P 6] #TSFron OUTI Pin g8 | $TECCTCS WAV
I Fort NPT P 0] #16Front OUTZ Pin o] | $1828CS WAY)
T [ CFSona l Enconea o N Enciosed
scrotis Conct 108 Expansion e
Al Vicas Recurad o  awiches | Spirs ACS - Ackeian Computer Sciences
M ios Scaiiet o 3 o 125 D g
oro | ST TEHPEE | oo Buton - 14 ia Back or Moton Sensor ] ¥ [ e 1810 Swieh i a10 Spesker
P o onac Nomwa | (A Push Buton o Moscn Sensor il werk) wieng iz
U010 [spemte 4108 chm Spasker e | 2807
T RET —E T T
3 2 [ 1





If you have any other questions then please visit my blog at http://myb9experience.blogspot.com
