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KITSAP Robotics & Electronics Enthusiast Group (KREEG) 

My apologies to all for not submitting the newsletter in a timely manner.  My schedule has been tight. 

This newsletter combines February and March meetings and is a LONG one with lots of information! 

…enjoy! 

This month we held our meeting at the Kitsap Regional Library in 

Bremerton.  We like to express our thanks to Ms. Leigh Ann Winterowd  

for setting up the tables and projector, and making the arrangements.  

We our largest group of 21 people including 5 new members: 

Carlie Jeffries brings exceptional artistic skills and a passion for design.  She will be a valuable asset for 

our web site. 

Chelsee Jeffires also is interested in KREEG and helping others succeed.  We now have an awesome 

cheerleader! KREEG has finally assimilated the entire Jeffries family…”resistance IS futile…” 

Tony Towne instructs CNC, Milling, SolidEdge™, and machine shop skills at PSNS. He is also fluent in 

American Sign Language! 

Chris Debowey is an impressive and dynamic young member.  He brought some of his projects to share 

with the team, and received great feedback on how we can help him move forward with his current 

project and other ideas he had.  Chris demonstrated exceptional entrepreneurial and sales skills. He is a 

kid to watch! – WOW! 

Pat Aberle is a software analyst and was Chris’ neighbor and provided transportation to the KREEG 

meeting. If anyone living near or in Bremerton, and could give Chris rides to the meetings in Poulsbo, 

please let Doyle know. 

The library staff has extended an invitation in allowing KREEG to conduct our meetings there again, and 

would like for us to schedule the dates and times when the library staff can accommodate extended-

hours until 8pm.  So far, Wednesdays are a good day of the week for us, and we could shift or regular 

monthly meetings to the 2nd Wednesday of the month, or meet at the library every quarter.  Think about 

it and provide Doyle your input.  We will also talk about it at the next meeting in April.  

*** THANKS Leigh Ann!!!**** 

  



 

 
Next meeting:  Friday, 26 April 2013 Doyle’s House 6PM to 8PM 

2 

KITSAP Robotics & Electronics Enthusiast Group (KREEG) 

 

Robot Picture 

from library 

 

 

Doyle Maleche, KREEG’s President, brought in one of his remote vehicles to 

illustrate how a robot is assembled and the parts required to get a basic 

robot up and running.  The younger members had a great time remotely 

piloting the vehicle around the outside perimeter of the Kitsap Library, while 

transmitting the robot’s camera to the big overhead screen in the classroom.  

This is similar to controlling NASA’s Sojourner robot on Mars, but with a 

real-time response and faster video stream! This is a great exploration 

tool for the kids and good practice at hand-eye coordination.  

 

 

The robot parts consist of the following items: 

  

Doyle plans to add a robotic arm with a gripper to the vehicle so the operator (driver) can remotely 

grasp items to collect and bring back to the operator for analysis.  Doyle plans to use it to remotely 

retrieve letters/mail from his mailbox up the road  

 

  

Quantity Item Purchased at 

2 12VDC, 12Amp/Hr batteries Home Depot 

1 Heavy duty safety switch Boat Store 

1 Dimension Engineering’s 2X60 (two motors with 60 Amp 
capacity), 

www.DimensionEngineering.com 

2 12VDC 10 Watt motors (came with chassis) 

1 Pololu 6 Channel Servo Controller www.Pololu.com 

1 DC Voltage Converter: 12VDC to 6.2VDC for servos www.eBay.com 

1 Pan/Tilt Chassis www.ServoCity.com 

2 RC Servos www.ServoCity.com 

1 Sony EVI color camera (too expensive, use any camera) www.eBay.com 

1 Audio/Video 1.2Ghz Transmitter and Receiver www.eBay.com 

1 RC Transmitter with 6 channel Receiver www.hobbypartz.com 

1 Friendly Robotics Chassis (formally robot lawnmower) www.ebay.com 

http://www.servocity.com/
http://www.ebay.com/
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2-1B & Chris 

 

 

Chris Stone was a hit with his Star Wars™ 2-1B Droid that he built FROM 

SCRATCH!  He used clay and sculpted the Droid’s body, then made the plastic 

structure with his home-made vacuum molding machine which melted and 

conforms the plastic sheet around the clay body!   

2-1B’s head randomly moves side-to-side as if it was attentively listening to 

conversations around the room- the eyes have an orange glow.  The chest area has a slow pulsating blue 

LED, with random flashing LEDs from the Arduino microcontroller and servo controller, which controls 

the head, arm (when installed), and voice.  The random voices are from an MP3 module loaded with 

recorded Star War™ catch phrases and excerpts from the movie – very clear!  The base from which 2-1B 

stands can be controlled using a Nintendo Wii™ NunChuck™ controller.  The base has two motors and 

two coasters, when controlled remotely, gives the appearance that 2-1B is casually interacting with a 

crowd.  Chris also assists other Star War™ enthusiasts with their projects and R2D2 Droids, props and 

models.  He is VERY creative! Thanks for the demonstration Chis! 

 

Another great meeting where we discussed ideas and concepts for robotic design, sensor, and motor 

control. 

Doyle conducted and ‘show & tell’ session explaining the various 

products to include in your next project or robot. The information below 

explains the basics of each paragraph and provides economical methods 

and technologies to add to your next or current project.   

Sensors: 

 Passive Infra-Red (PIR) – Motion detection 

o This technology is on every outside security lights. When 

motion (body heat) is detected moving past the Fresnel lens, 

it sends a logic level (high or low) to the microcontroller to 

activate a relay and turn on the light. This concept can also 

be used to ‘wake’ you robot and start its search or voice 

system to take action. 

 

 Ultra-Sonic 

o As the name implies, high frequency pulse are sent from a 

transmitting piezo module at around 32Khz (32,000 cycle per 

second). Pulses reflect or bounce back to the receiving piezo module 
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and the time difference is internally calculated into a range value based on speed of sound 

in air. This is a simple technology to incorporate into any project. Detect movement or range 

to an object for collision avoidance from 4 inches up to 3 feet!  Detect when an item is 

missing or moved from a target location. Warn if something (or someone) is too close. 

 

 Infra-Red (IR) 

o Infra-Red (IR) is used in every printer, scanner/copier, and industrial 

automation process! It usually incorporates a IR Light Emitting Diode 

(IRLED) and a photo transistor, mounted at a specific angle. This 

forms the basis for a triangle (remember Pythagorean’s theorem?), 

from which distance and/or a break in the beam is detected. This 

also can be used for collision avoidance or non-contact condition instead of using analog 

switches – very fast and safe! 

Computer vision 

o We talked about computer vision many times at past KREEG 

meetings. KREEG’s Vice President, Charlie Johnson 

presented an awesome demonstration using a Microsoft™ 

Kinect™ vision module. This is a great advanced project to build using an Arduino or PC. 

At last year’s Maker Faire, one hobbyist controlled a small hobby helicopter by 

motioning his arms up and down, forward and back; and the helicopter responded!  

Think ‘Air Guitar/Drummer’ and the ideas flow! There are many projects on YouTube 

using the Kinect™, take a look! A software tool called RoboRealm is an excellent way to 

get started in computer vision. 

o Another computer vision concept is using a software tool from www.RoboRealm.com , 

appropriately named; “RoboRelam”.  See Software below. 

 

 Touch screen 

o While a touch screen is not a robot sensor, it is a method to 

communicate with the robot or project using a touch screen panel 

connected to your Arduino or other microcontroller.  As the cost 

of used smart phones drop, it becomes apparent that these 

devices have great potential for robotic and electronic projects. 

Not only is it a FAST (micro) computer, it incorporates great graphics capabilities, touch 

screen, biometrics, video (cameras), accelerometers, gyros, and best of all – Global 

Positioning System (GPS) technology!  Consider learning Android or iOS (Apple) 

programming for your next project.   KREEG will teach Android programming for those 

interested – contact Doyle. 

 

http://www.roborealm.com/
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Motion Control: 

 Servos 

o If you are into Radio Control (RC) planes, helicopters, or cars, 

you are familiar with the Servos and their value. Light weight 

and very strong, servos are used in a LOT of robotics, 

animatronics, motion control projects.  You can use an RC 

Transmitter/Receiver to control servos remotely or program a 

microcontroller (Arduino) to accurately position your robot’s 

head, arm, wrist, eye, cameras, or wheels (small) with repeatability!  Pan and Tilt 

mechanism use servos to control the Up/Down-Left/Right platforms which cameras, 

Ultrasonic, and weapons are mounted. This is another great YouTube venture for ideas 

and to see how easy it is to use. 

Steppers 

o Stepper motors do exactly what the title implies – “Step” or increment at a specified 

degree per step, 0.5°, 1.8°, 2°, etc.  The speed and position are 

controlled by pulsing the 2, 3, or 4 phases of stepper poles in 

an opposite or semi-opposite on/off command.  Steppers are 

easy to implement, but require additional hardware to drive 

the current for each phase.  The LM298 motor controller can 

handle up to 2amps and is great for projects needing steppers, 

and is around $3.00 to $5.00 on eBay, or free from salvaged 

from printers, copiers, and fax machine. 

 

 DC Motors 

o DC motors are all around us from cell phones (vibrator), small toys to very large 

machines. Most having permanent magnets (stator) which oppose an electrical field 

inside the motor housing and affects the (rotor).  Using motors for robotics project is 

easy when they are built in and mounted.  Buying toy RC cars from Good Will outlets or 

Saint Vincent de Paul are great resources.  Electric wheel chair motors are a hot 

commodity and in demand for larger more powerful robots.  Electric Motor controllers 

are very powerful, but proprietary and difficult to ‘hack’.  There are however, ways to 

use these controllers coupled with servos for remote operation. Tread Mill motors are 

OK but may be too large for any robot project, require a MUCH larger motor controller, 

and slowly ramp up in speed.  You need to assess your motor’s starting and hold current 

to ensure your motor controller can adequately handle the peak amperage.  See the 

Motor Control section below for additional information. 
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Speech: 

o Having your project or robot speak or make sounds is simple and a great way to 

enhance the uniqueness and interaction. 

 Voice recognition 

 How can you add voice recognition? Glad you asked! There are three 

ways to approach this; a voice recognition module, using a smart phone 

with voice command (most have this), or use a PC with voice 

recognition and transmit the command to the robot.  A voice 

recognition module called the VRBot™ is relatively cheap (~$49 – 

www.sparkfun.com ) and is fairly accurate – once trained with your 

voice. YouTube ‘VRBot’ and watch some demonstrations. Again using a 

used smart phone is a great way to interact with your project.  The 

device does not have to be on an carrier plan.  Some are on Craig’s List 

for under $50 (Android).  Keep in mind however, Apple products are 

more challenging due to Apple’s royalty policy – ask Doyle.  Android 

devices are easier to program and interface – ask Doyle, he can control 

his truck with voice commands!  Adapting your laptop or PC for voice 

recognition is also easy. Most all computers/operating systems have the 

voice recognition and speech available, all you have to do is have the 

response sent to your project or robot via wireless communications (see 

below) 

 

 Speech (Text to speech) 

 There are two easy methods to have your project or robots ‘speak’ to 

respond, warn, or reply.  Joe Grand, of Grand Idea Studios and 

partnership with Parallax (www.parallax.com ) has developed a simple-

to-use text (serial text) to speech module.  Your robot can actually speak 

in a clear voice using this EMIC2 text to speech module.  YouTube 

“EMIC2” and listen for yourself, you will be impressed.  You can 

program simple or long sentences for each event, sensor, or reply and 

your robot will vocalize it.  This is a great way to troubleshoot/debug a 

robot to announce what the robot is about to do based on an event or 

response, “turning left”, “object detected – backing away”, “I can’t do 

that Dave…”.  Another popular device is the SpeakJet™ chip.  You must 

use pre-built phonetics to get this chip to clear say what you mean.  You 

need more hardware and passive components (resistors, capacitors) to 

get this ready for speech.  It closely resembles the older computer voice 

tracks or famous astrophysicist, Stephen Hawking’s computer generated 

http://www.sparkfun.com/
http://www.parallax.com/
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voice. The second method for text to speech is again using a PC (or 

smart phone) and the project/robot transmits the serial text for the PC 

to speak. Very crude but free and very clear. 

MP3 (Music or speech) 

 An even cheaper way for your project or robot 

to announce warnings or process is to use an 

MP3 module with prerecorded sounds (R2D2, 

music, 3 Stooges, bells & whistles) recorded to 

a micro SD card and inserted into the MP3 

Playback module.  You can load up to 255 

sounds on to an SD micro card from you r PC, 

insert it into the MP3 Module, then program 

which sound (file) plays when a switch or 

condition is met.  Chris Stone demonstrated this effect with his hand-

built 2-1B Star Wars™ droid.  His droid played various voice and music 

tracks from Star Wars™ movies! Carl Kirchhofer also uses an MP3 

module in his “Hank Heron” project to frighten deer from his garden. 

These modules go for around $8.00 to $18.00 on eBay. 

Vision: 

 Cameras 

o A robot is not complete without a camera to show its 

surroundings or obstacles.  Projects or robots can use a 

variety of vision devices to include black and white 

cameras, web cams, GoPro™ high resolution, smaller 

video cameras, and even smaller cameras from eBay with 

IR illumination and low luminous (near-dark ) vision! 

Placing the camera on a Pan/Tilt mechanism will add 

greater horizontal and vertical field-of-view ability for the remote operator. 

 

o Frequency matched Transmitters and Receivers can add 

remote viewing of surroundings and obstacles and assist 

the operator in driving the remote vehicle.  Current 

video/audio transmitters and receivers use 1.2Ghz, 

2.4Ghz, or 5.8Ghz frequencies, each having their 

advantages and disadvantages. Typically, the higher the 

frequency (wavelength) the higher the output power in 
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order to achieve a stable reception, while lower frequencies tend to travel far and 

use less power, they are susceptible to interference and reflection, which causes 

video drop-out.  Transmitters are sold with varying frequencies and power output 

(watts) – the higher the power output wattage, the greater distance it can transmit.  

However, all video transmitters and receivers work best when both are arranged in 

a line-of-sight condition, i.e. no obstacles or obstructions.  If you 

can clearly see the robot, the receiver and transmitter are in 

line-of-sight.  RC planes and helicopters do not suffer video loss 

as much as a ground-based vehicle/robot which are affected by 

the terrain and intermittent video loss due to limited line-of-

sight. 

 

o Wi-Fi cameras are fairly new to the robotics industry and hobbyist.  WiFi cameras 

connect to your home router, get assigned an IP address, then are viewable using 

any web browser by typing the URL (IP address) of the WiFi 

camera.  Most will deliver a web-based page for control and 

viewing.  Audio and video reception is fairly contestant as long 

as the robot maintains connection to the router/network.  You 

can also attach your IP ‘wired’ capable camera to a small 

wireless router on your remote vehicle/robot and the video is 

transmitted across your network for remote viewing. 

 

 

Communications: 

o Now let’s discuss some wireless communication methods for our project/robot.   

As mentioned above, most transmission frequencies are in the GHZ (‘giga’ 

Hertz) spectrum with the popular 2.4Ghz (spectrum) assigned to a lot of devices 

common in our home and office; Smart phones (Bluetooth), Cordless 

phones/headphones, Wireless routers, home controllers, to list a few.  To 

ensure these devices play well in the sandbox, special addresses and 

identification numbers are assigned, and some may have passwords or 

authentication requirements in order to securely connect.  Controlling your 

project or robot remotely is becoming increasingly easier as the technology gets 

smaller and affordable, and the days of umbilical or tethered (embarrassing!) 

robots are disappearing fast!  

  

WiFi 
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o ZIGBEE™ (www.sparkfun.com) products offer secure 

short and long range communications using simple serial 

to RF transmission protocols.  The modules are very 

small and can communicate even farther using ‘self-

healing’ node configurations where the data is almost 

guaranteed to reach the receiver through ZigBee routers 

stationed throughout the building or facility. Remember 

that the majority of microcontrollers today (including 

Arduino) have a Serial port – EASY BREEZY! 

 

 

o Wi-Fi is another method of sending command data to 

your robot by using your wireless network.  Serial to 

WiFi (Ethernet) modules are becoming popular and 

cheap!  Your microcontroller passes serial data to the 

WiFi module and the PC or other microcontroller (with 

Serial to WiFi) receives the data executes the command.  

This opens up a whole new capability, not just for 

robots!  If you communicate with your project/robot 

over WiFi, then you can control it from ANYWHERE IN 

THE WORLD using the Internet – ooooooooooooooooohhhhhhh yeah!     Think 

home automation and control! (who’s yer daddy!) 

 

o Bluetooth modules are a continuation of communications.  eBay has modules 

for around $5.00 to $12.00 if you shop smart.  Transmit between two Bluetooth 

modules or your smart phone (there it is again) and control at distances from 30 

feet to 100 feet depending on the power level associated with the Bluetooth 

module (Category 1 or 2).  If you study the protocol, you can have audio and 

control communications as well! 

 

o Radio Frequency (RF) was the traditional control method for 

past robotics and was adapted from Radio Control (RC) 

plane controls.  Still a viable and easy to use option for all 

your projects, but as with any RF communications, line-of-

sight and antenna configuration plays an important part in 

reliable data and commands to and from the robot or 

project. 

 

http://www.sparkfun.com/
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o The ultimate in communications and control is using 

cellphone based technology.  China has release various 

Global System for Mobile communication (GSM) modules 

that communicate using all the functions available on cell 

phones; SMS, HTML, WEB, and Voice.  This is also available 

in an Arduino Shield.  By inserting an unlocked SIM card 

into the GSM module, you can now GLOBALLY send 

commands via SMS to control ANTHING attached to your 

microcontroller – only the tip of the iceberg! (scary too) 

Motor Control: 

 Now that you have a DC motor attached to your project or robot, how are you going to 

make it move autonomously or by command?  First do your homework…Appropriately 

scale your motor to the weight/mass of your project or robot to accommodate the full 

range of expected and unexpected current surges.  The best way to assess your power 

requirement is to measure the ‘stall current’ of the motor you intend to use.  Place a 

multimeter set to amperage in series with the motor and battery, SAFELY impede or 

hold the motor shaft and try to slow the running motor to a stop. 

***ONLY STOP THE MOTOR LONG ENOUGH TO READ THE MULTIMETER*** 

***THE WIRES WILL GET HOT AND START TO HEAT – FAST!***  

 Read the maximum current on the multimeter at that point. Videos on how to safely do 

this can be found on YouTube.  Be careful, motors are very powerful and produce rapid 

torque at 12 volts DC!! 

The maximum current value read on the multimeter will provide a good starting point in 

choosing a motor controller, capable of handling the motor’s full power range. 

 

o LM298 (www.ebay.com) is a very popular motor controller for 

hobbyist.  It can handle 2 DC motors, easy to use and provides 

up to 2 amps for small motors (or one Stepper motor).  

Direction and Speed are controlled using a microcontroller 

(Arduino) with Pulse Width Modulation (PWM) – it can’t be 

easier!! 

 

o Dimension Engineering (DE) (www.dimensionengineering.com) 

produces some of the most affordable and BEST motor controllers 

on the market, especially for the hobbyist community.  These 

controllers are STOUT and very capable with overcurrent 

protection.  Most all are two channel (2 motors) with multiple 

communications protocol methods; Serial, RC, Analog, Packet Data.  

http://www.ebay.com/
http://www.dimensionengineering.com/
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These motor controllers can handle full power when going forward, then Full reverse, 

delivering immediate response WITHOUT tripping the shutdown circuit – WOW! These 

are MEAN and LEAN!  Dimension Engineering (DE) sells the popular 2x25 (2 motors at 25 

amps each), 2 x 50 HV (high voltage – 36vdc), and the newer, 2x60.  It is more 

economical to buy the 2x60 motor controller and not have to worry about under rating 

your robot.  DE claims that the 2x60 controller will handle a 500lbs Battle Bot or a 

1000lbs robot (flat terrain).  They have a great repair policy too – free repair for one 

year, you only pay shipping one-way! 

 

o HB-25 from Parallax (www.parallax.com) is a small 1.5” square, single 

channel, 25 amp capable motor controller with built-in fan.  This 

controller is also robust and is controlled using a unique data structure 

with safety in mind.  Send the motor command and it will continue to 

run the motor at the last command, thereby leaving the 

microcontroller available to do other things, like monitor sensors, 

speak, etc.  When communications is lost, the controller will stop all 

motors.  The HB-25 controller can be ‘daisy-chained’ together and all communication on 

the same wire/bus. Using a simple bit structure will command the desired controller. 

 

o RoboClaw from BasicMicro (www.basicmicro.com) is VERY similar in 

all respects to Dimension Engineering (DE) controllers, with an 

added bonus of two channel encoder built in and with self-aligning 

ability.  When wheel encoders are installed on your robot, they will 

send rotational pulses to the RoboClaw’s encoder function and 

independently process and adjust motor speed to ensure a straight 

line path. The RoboClaw 2x30 costs $144.00. They now have a 2x60 

for the same price as DE. 

 

If you are interested in any of the above items, Doyle has all the modules, hardware, and software 

above for you to play with. 

  

http://www.parallax.com/
http://www.basicmicro.com/
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Software: 

o Now that I talked about what is used to build and control your project/robot, I need to 

finalize this discussion with software used to program. 

 RoboRealm (www.roborealm.com) is an easy to use, 

drag and drop computer vision system for a PC/Laptop.  

Using your webcam, IP CAM, video input, or graphic, 

RoboRealm software is intuitively programmed for facial recognition, object 

recognition, filtering, and advanced processing to allow you to build a full 

autonomous robot!  Doyle has demonstrated his “Garden Bot” 

(http://www.youtube.com/watch?v=r-ZiGQP2G9s) and visual tracking 

(http://www.youtube.com/watch?v=KSkZv-OyV9U) using this simple 

technology! Program your robot to recognize your face and respond 

accordingly. 

 

 Computer vision hardware is available to 

hobbyist using Microsoft’s™ Kinect™ module.  

There are many Application Program 

Interface (API) and support drivers for this 

vision system.  Arduino also has a library for it.  Challenge yourself in building 

something using this technology and have fun!  Charlie Johnson can answer 

questions regarding the process. 

 

 

 Basic4Android (www.basic4ppc.com) is an 

easy way to program Android based 

devices  from smartphones to tablets.  It 

uses a close variation of Visual Basic with 

specific functions adapted from JAVA for 

Android.  The User’s Guide is well written 

and provides a great starting point from 

which to learn.  The first project is 

building a small calculator and ends with a 

GPS tracking system. 

 

http://www.roborealm.com/
http://www.youtube.com/watch?v=r-ZiGQP2G9s
http://www.youtube.com/watch?v=KSkZv-OyV9U
http://www.basic4ppc.com/
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Fun places to visit and shop: 

SparkFun  www.sparkfunc.om 

eBay www.ebay.com 

Pololu www.pololu.com 

Dimension Engineering   www.dimensionengineering.com 

All Electronics www.allelectronics.com 

Servocity www.servocity.com 

Hobby Partz www.hobbypartz.com 

Parallax www.parallax.com 

Hobby King www.hobbyking.com 

Radio Shack (local stores) 

Solarbotics www.solarbotics.com 

Adafruit Industries www.adafruit.com 

Basic Micro www.basicmicro.com 

  

 

Putting it all together 

We briefly described the available requirements and option to build a project or robot, now I’m going to 

show you a simple one-line diagram and explain the basics behind the process. 

The Motors 

As mentioned above, it is important to match your motors to the size of your robot. Weight (size) and 

function should help determine your motor and appropriate wheel size.  Also consider if your 

robot/vehicle will traverse rough terrain (outdoor) or only operate on a smooth and level surface 

(indoor).  The weight of your robot should include battery(ies), chassis, wheels, and additional options, 

cameras, pan/tilt, monitor, etc. 

 

The Motor Controller/Driver 

Proprietary Electric Wheelchair controllers 

There is a lot of traffic on the internet and blogs regarding hacking electric wheelchair motor controllers.  

My advice is don’t bother looking.  The electric wheelchair manufactures keep the advanced (and safe) 

electronic control scheme VERY close to the vest.  It is better that the protocol and proprietary data stay 

a well-guarded secret.  Electric wheelchair protocols are analogous to aircraft autopilot protocols.  

When the wheelchair occupant move the joystick to go forward, the microcontroller and support 

systems verify the joystick control command and track the wheels (motor) response to ensure that 

http://www.sparkfunc.om/
http://www.dimensionengineering.com/
http://www.allelectronics.com/
http://www.servocity.com/
http://www.hobbypartz.com/
http://www.parallax.com/
http://www.hobbyking.com/
http://www.solarbotics.com/
http://www.adafruit.com/
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command is what the driver intended.  If there is a glitch, the safety systems attempt to recover and 

deliver the intended command.  You don’t hear about a wheelchair-bound person driving out-of-control 

down the sidewalk like a rouge Prius .  Pilots don’t want the autopilot function to fail either!  There are 

subsystems in place to ensure proper operation and recovery.  If you have the whole wheelchair and 

controller and want to save money, you can mount servos to move the wheelchair joystick.  Know that 

the response is slowly ramped and will preclude you from a ‘jack-rabbit’ start (safety feature).  

Think ahead about how you communicate with your motor controller.  Will you use a microcontroller 

(Arduino), Radio Control (RC) or PWM (digital), or analog using a potentiometer like a motorcycle 

throttle? You can easily shift control methods if you plan head.  Bottom line…test your motor stall 

current to determine the max capability of the controller requirement. 

Support systems 

Support system include; cameras, pan/tilt servos, servo controllers, headlights, LED lights, sound 

(amplifier, speakers), MP3 modules, voice modules, GPS, audio/video transmitters, and **weapons** 

.  All these may have different voltage AND current requirements.  Use a separate power source for 

the support system and not your motor supply source.  The motor supply source will have voltage 

spikes, surges, and lowpoints while responding to the motor demands.  Keeping your support system is 

separate is safer and prevents damage to sensitive components.  

Power Bus 

To iterate the point of separate power system, it is good practice to additionally separate your power 

requirements to accommodate different voltages and current ‘bus’ or terminal points.  My GardenBot 

uses two 12VDC 18 amp/hr batteries in a series configuration to deliver 24VDC.  I have a separate 12VDC 

8 amp/hr battery to directly accommodate my 12VDC systems such as the camera and audio/video 

transmitter.  The Pololu Servo control board AND Pan/Tilt servos require 6.8VDC, and SuperBright LED 

headlight system needs 5VDC at 2 amps.  I used two voltage ‘Buck’ converters to dial down the voltage 

to the support systems requirements.  The separate 12VDC supply is applied to the input of both 

converters and the output of each provides two independent power bus/terminal points off of one 

battery!  The ‘Buck’ converters are cheaper on eBay (~$2.95) and cost less than what you can build 

them! 

Always place a high current capable quick disconnect switch, directly off the battery, AND a 

fuse rated for 75% of maximum expected current.  You don’t want to turn your robot into 

‘Fire Marshall Bill’ (YouTube him if you’re too young [or too old] to remember) 

Use appropriately sized (gage) wire for the motor and battery.  10awg is a great start for 

high current 12/24VDC wheelchair motors, and 8awg is even better. 
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KITSAP Robotics & Electronics Enthusiast Group (KREEG) 

After the 45 minute presentation, everyone mingled and a lot of topics and conversations about robot 

building, programming, and projects seemed to be the interests.  Folks needing welding, grinding, or 

sheet metal work talked with Jeff Quast, Forrest explained progress on his off-the-grid home and ways 

to achieve self-reliance and power.  Mike and his son, Ian chatted about his 3D printer and ideas on how 

he intends to build a much larger one from the experience with this smaller version.  Ian also gave us 

and update on his knowledge and progress with 3D game programming – awesome! 

 

Always remember that; there are NO dumb questions! Ask and you will learn! 

Our next meeting will be at the Kitsap Regional Library off of Sylvan Way, in Bremerton.  See you there! 

Be safe! 

  

Doyle leading discussion on project/robot options Ian working on his 3D game (look at his intensity!) 

  

 
 

Doyle showing what’s available in the shop for 
members to use. 

Rich Peel working on rebuilding a nice HP monitor. 
This completely dismantled, down to the bulbs! 


