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Introduction


Many vehicles today are designed to travel along relatively flat paths, rarely relying on wheels gripping a path involving several planes simultaneously. However, one Operation Catapult project required such a feat to be achieved: a rail runner. This device had to grip a narrow rail and maintain balance. This would be incredibly difficult for most vehicles focused on one  planar surface, as such a plane exists for only one point on a circular rail. Instead, they would tend to lose balance and fall from the track. Thus, the engineering of the rail runner required considering balance and power to the wheels. 


There are two main types of motors that could be used for a rail runner project. These both are quite small, though they each have varying qualities. One is a DC motor, which can achieve high speeds, though it lacks some torque. Servo motors are very similar to DC motors, though they come with gears added to decrease speed but increase torque. Torque is necessary to transfer enough power to wheels to allow them to maintain control and speed on not just the flat sections of any track, but also on inclines and turns.

Method


The initial concept of the rail runner was a combination of two suggested Operation Catapult projects: microcontrollers and rail runners. The project was thus spread over the two areas of mechanical and electrical engineering. Concepts learned from professors of electrical engineering aided in the programming of the controller and designing of the circuitry; ideas from mechanical engineering professors helped largely with the build of the vehicle itself.


The goal of the the rail runner project was to design a machine that could traverse the length of a stair rail. This trip primarily had to be completed without the runner falling from the track. Additionally, it was desired that the distance be covered in as short a time as possible while remaining stable and controlled.  


The course was approximately ninety feet in length. It consisted of several flat sections, sharp but curved turns, and both upward and downward inclines. The rail itself was one and a quarter inches in diameter.  Each turn had approximately a ratio of seven inches of outer circumference to six inches of inner circumference. These turns were present both as quarter and half turns, though all curved in the same direction throughout a trip going only in one direction. The supports for the rail consisted of metal plates intersecting the rail, blocking a bit more than one-quarter of the lower rail facing the main supports, which in themselves did not interfere with the design of the runner beyond somewhat limiting top width. 


The first design of the runner was planned to surround as much of the rail as possible, using a total of three wheels. Two, rolling along the upper half of the rail, would be powered by motors, which could be adjusted on the turns of the course to maintain control. A third wheel would rest on the bottom of the rail to provide greater stability, particularly on the inclined sections. An additional back wheel was proposed that would run freely behind the vehicle to provide more confidence in stability. The planned dimensions were primarily developed to surround the rail as fully as possible and to allow the processor board to be fitted onto the top of the vehicle along with the battery pack. 


Before any physical work on the rail runner was completed, lectures were attended under an electrical engineering professor. Initially simple circuitry was covered. At first, simple logic circuits were worked on, with a small project containing little more than LEDs, switches, and Boolean gates. These gates controlled the fundamental workings of Boolean logic: AND, OR, 

and NOT. These gates could be combined to describe much more complex patterns than the initial on and off patterns each represented. Later, more common devices that could be added to 

aid circuitry were covered, including both the mathematics and practicality of items such as transistors and capacitors. 


Additionally, the supplied microcontrollers were spoken about, describing both the controlling chip and development board. The board contained many spaces open for connections to be placed. Some allowed for cords to be attached to supply power to the circuit board or program the chip itself. There were also numerous pins where wires leading to devices controlled by the chip could be attached.


The instructions for the processing chip had to be written with extreme precision in the programming language C.  The groups in the electrical engineering lectures had an extremely wide range of projects, so only a small group of basic commands from the complex language could be covered in a full lecture.  These concepts included processes such as defining variables to be affected by certain inputs or creating functions.


After the lectures, several simple example programs were controlled in an electrical engineering lab. Some of the examples introduced the commands necessary to individual projects. One such program demonstrating servo and DC motor controls was particularly helpful


At approximately the same time as the final lectures were being attended, the final design for the first attempt at the rail runner was completed. The top face of the rail runner measured 3 1/4 by 3 inches to accommodate both the circuit board and the battery pack. The two motor-driven wheels were planned to ride approximately 1/8  of an inch down the rail, each about 60 degrees from the other. Another piece would be attached perpendicular to the top piece, reaching below where the base of the rail would fit. Further, a section would be connected at a 60 degree angle to which the third and final wheel would be attached on a freely-rotating axle. 


Several suggestions for building materials of the main body were proposed, primarily reduced to aluminum sheets or plastic. Eventually plastic was chosen for its light weight, durability, and ease of manipulation, or at least its apparent holding of each trait. The wheels were planned to be formed of aluminum or plastics, then covered with a rubber to allow for better traction on the rail. A pair of matched servo motors were chosen initially for their superior torque over DC motors, though DC motors soon were substituted due to their simpler controlling commands in C.


When programming began in the electrical labs, many problems were encountered. The first was the simple execution of the development software. Initially, it would not run whatsoever as installed on the lab's computer. Through contacting one of the lab technicians it was found that the problem lay in the user account's permissions, which was soon fixed. As soon as a new project was created for testing the controls of the board, yet another problem manifested. The computer could not seem to communicate in any manner with the board. After another conference with the lab technician, the error was found in the setup of the development project itself: the computer had been instructed to communicate with the wrong processing chip. This was solved by restarting the project and importing the code again, this time under the correct commands. With that changed, the development software once again was problematic, finding the board, but not entering a debugger mode properly, suggesting that the code was not being properly written to the processor chip. When checked, it was found that the incorrect debugger had been selected, and once changed, the debugger initiated its processes smoothly.

Even the initial stock example programs were quite problematic in execution. Despite 

code that had worked in many other identical boards and circuits, the program would simply not run.  When checked through a debugger in simulation mode, the processes worked flawlessly. 

The circuits were checked thoroughly by members of the team and lab technicians. No errors were present in either area, so the program was run through the board by the main debugger. The problem was certainly present somewhere in those workings, as the program did not work as it was supposed to, definitely encountering errors. Eventually it was suggested by the technician that we trade out our microcontroller board for another one, which did help somewhat. The slight success was taken and development of a more functional program for the rail runner was written.


The program seemed to be transferred easily to the controller chip, and the debugger ran, but there were issues getting it to properly control the motors and switch contained in the circuit. The circuit was checked and each part was tested to ensure that each functioned properly. No errors were found in either layout or components. After speaking with both the professor in the lab and a technician, the problem was at least temporarily alleviated by changing the pins used for input and output. A sample program was run again with the new board with altered input and output pins. Eventually the sample programs did work, but the difficulties with the board did not end. Eventually, the lab technician found that one trace from a pin on the board had been burnt out in previous years and helped to solder it to fix the connection.


Another complication with the  programming of the board was operating system use. On the main lab computers, Windows XP was used. One laptop used for development ran Mac OSX, though it could run Windows XP through an emulator. The other laptop ran the Fedora distribution of Linux. Neither laptop had an internet connection, so files could not easily be transferred from one lab to a laptop or vice versa. Most times, this problem was cleared by carefully saving the files in the correct C format, but one time the code had to be moved by retyping it. 


The motors initially written into the code were DC motors. None of the group had ever worked with these, so example programs and aid from the professor were relied on to learn the general processes. These motors require short pulses of current to run at varying speeds, so an interrupt function had to be added into the code to allow for speed adjustments as necessary. Both motors had to have their own sections of code to permit them to vary in speed independently.


The first version of the code contained a large switch statement, using different cases depending on the depressing of a button or the alternating of a sensor to alert the program of the desired change in state. For this sensor, a push button was chosen to ride along the inside of the rail, sitting close enough to the bar that it would have pressure throughout the turn.


However, the program did not run properly. After several days of debugging, trying many possible solutions, the problem prevailed. Many people were shown the code, including the lab technicians, the advisor professor, and two other professors. None could find any problem. Eventually, the code was drastically rewritten, reducing the switch statement to three “while” loops  and cutting nearly one hundred lines of code.


As soon as the code was solved, it had to be changed once more. The mechanical engineering advisor suggested that the DC motors might lack sufficient torque to carry the vehicle through the course. Thus, the code had to be rewritten to accommodate the servo motors. Also, two identical, and working, servos had to be found, which was not at all a simple task.


Again, no members of the team had any former experience with programming for servo motors, so once again the process for controlling them had to be entirely learned. The change required that large portions of the code be changed. Such work took some time to ensure that the correct controls were written properly. Small typos caused several errors in the program that were very hard to find, and resulted in some group members feeling slightly ashamed when finding that many errors were as small as a forgotten semicolon. 

Some problems with the servo program were slightly more difficult to find solutions to. One major problem was that the program did not seem to actually register the depression of the button. The group carefully tested each section, including the button itself, to try to find a failed part, but nothing could be found. Eventually another port was used as the input.


When the project finally seemed to be coming together, the advisor in the mechanical lab suggested a complete change in the design. A second working servo still had not been found, and there were severe flaws in the overall design. For one matter, the weight distribution was poorly planned, putting the runner at risk of falling off the rail. There were also potential problems with uniform rotation of the wheels. If they were to turn differently, there was a risk of the vehicle becoming caught on the rail. Also, the design could potentially hit the rail supports if it were to even slightly mispositioned. The problems were potentially fixable, but the solutions would take far more time than was available.


Instead of attempting to adapt the mostly complete body of the former design, a complete change was made in the theory of the vehicle. The dual-motor plan was exchanged for a single wheel that cupped the top of the rail. The body was divided into two main sections - the housing for the servo motor and wheel and a basket suspended below to hold the processing board and battery pack. The new body was built of aluminum, which was light and easily formed into the correct shapes. The wheel was cut out of wood and shaped with a lathe, then covered in a rubber spray to prevent slipping.


The new program was incredibly simple, needing only to run one wheel at a constant speed.  As there was much less code, the debugging time was incredibly short. In much less time than expected, a working circuit was built and soldered. However, the exposed metal connections placed the circuit itself at risk. If contact was made with the aluminum body, the circuit could be interrupted, causing failure of the entire vehicle. To prevent this, the body was covered in duct tape to provide insulation.


Once complete, the vehicle was tested for general functioning. Once verified, final touches were placed on the runner to ensure that it would stay together. Then, it was tested on the actual rail.

Results


Many parts of the development of the rail runner had very good progress. For example, the final program designed for the DC motors worked very smoothly and the code itself was clean and concise, better than the group expected, considering the most programming experience was held by two of the three members ,which was self-taught C++, a very similar, but slightly different language.


Additionally, the overall concepts developed were at the least interesting, and many varied ideas were developed. Many were not workable within the two and a half weeks, or slightly less, available for production of the project, but could be used in the future. 


Additionally, many lessons were learned in the process of creating the final vehicle. Experience was gained with both mechanical tools and electrical workings. Methods for creating designs and planning programs were developed. The necessity of planning ahead and having backup plans was certainly reinforced.


When the final runner was placed on the rail, it managed to balance very well. When run, it easily ran on the flat sections and corners of the track, though it had severe difficulties on the hills in either direction. However, the simple functioning of the vehicle seemed success enough.

Analysis


While working on the rail runner many problems and sources of error were encountered. Problems with the original concept, the programming and microcontroller, and the build itself showed up throughout the project. These were difficulties that were either difficult or potentially impossible to fix easily and hindered the build process.


In the initial planning, there were problems with the design that caused long term problems. The plan was too complex for the given time, supplies, and experience. A backup plan would have been beneficial for all aspects of the project. After abandoning the three wheel design, a more conventional, preplanned backup design would have been more useful than starting over completely. As it was, with no backup plan, a new design needed to be planned and built with only a few remaining days. A group problem in this effort was inflexibility in ideals. Advice was given to use servos instead of motors but due to the effort involved in getting the program to run motors it was discredited until the very end. Also, when nerves were stretched, slightly different plans were stubbornly stuck to, occasionally when the proposed solutions were slightly different wording of the exact same process.


Stumbling blocks and sources of error in the programming were frequent and occasionally severe. The original programming did not have the correct control structures to continuously run the motors. After that part of the program was written correctly, the switch statement designed to control the motor speeds was not running as it should have. When the case, the value that was tested, was one number, the control statement would jump to a completely different case statement where it should not have been allowed to go according to the programming language. This was a problem to which nobody had any explanation or any possible reasons why it was malfunctioning. Many hours were spent trying to absolve the problem, and eventually the program was completely rewritten. Entirely redoing the program fixed the problems, but too much time was lost in debugging. After starting the program over again the problem of making the program actually run again prevailed, but this was relatively easy to fix with some careful work.


On the mechanical engineering side of the project, the problems mostly involved lack of information about parts to use due to some division of the team and the troubles with programming. If everything had been perfect, the physical part of the project would have been built to the program or the program to the physical vehicle. However, this would not have worked within the time period and should have been accounted for better in the planning process. A lack of decent communication also hindered the build of the body.

Discussion


Throughout the project, many problems were encountered: both those that were unexpected and mildly unavoidable. Some of these were due to a lack of former experience, a short time frame available, and poor planning. For example, a lack of experience in C, but some in an incredibly similar language aside from some syntax points made slight errors difficult to recognize. Some problems, such as neglecting a decent backup plan, were serious failures in team planning.


The team also learned that calm communication at all times was necessary for lowered stress levels and easier development of the project as a whole. This was vital for this rail runner project particularly because of the divided nature of the concepts involved. 


Overall, though there may have been some definite errors, the project was an excellent learning experience for the entire team. 

Appendix A

Motor program with switch statement

   #include <pic.h>
   
// set configuration register in PIC16F877A
__CONFIG(HS & WDTDIS & PWRTEN & BORDIS & LVPDIS & DUNPROT & WRTEN & UNPROTECT & DEBUGEN);


//define I/O ports
#define Motor1 RA1
#define Motor2 RA2 
#define Detect RC0


//Define Global Variables
unsigned char MotorSpeed1 = 0;
unsigned char MotorSpeed2 = 0;
unsigned char MotorCounter1 = 0;
unsigned char MotorCounter2 = 0;
unsigned char CountTimer = 0;    //set general interrupt counter
unsigned char TMR0Start = 12;    //initialize timer0 register so rolls over and interrupts at 0.1 ms

    
void interrupt Service_Interrupt(void);
void interrupt Service_Interrupt(void)
{
//reset timer0 and timer0 interrupt flag
  TMR0 = TMR0Start; //initialize timer0 register
  TMR0IF = 0;   //clear timer0 interrupt flag
  GIE = 0;  //disable interrupts

  MotorCounter1++;
  if (MotorCounter1 <= (MotorSpeed1*2))
        {Motor1 = 1;}
  else  {Motor1 = 0;}
  if (MotorCounter1 == 20)   //20 interrupts * 0.1 ms/interrupt = 2 ms cycle
        {MotorCounter1 = 0;}

  MotorCounter2++;
  if (MotorCounter2 <= (MotorSpeed2*2))
        {Motor2 = 1;}
  else  {Motor2 = 0;}
  if (MotorCounter2 == 20)   //20 interrupts * 0.1 ms/interrupt = 2 ms cycle
        {MotorCounter2 = 0;}
        
  GIE = 1;  //enable interrupts
} //end interrupt service_interrupt



    
void main (void)
{
    unsigned char SwitchCount = 0;
    //configure ports
    // TRISB = 0b00000000 makes everything all outputs; TRISA = 0b00000001 makes RA0 an imput and RA1-RA7 outputs
    TRISB = 0b00000000;
    TRISA = 0b00000001;
    TRISC = 0b00000001;
        
    //setup timer0 to interrupt every 0.1 ms
    //T = 1/f = 1/[(20 MHz/4}*(1/2)*(1/250)] = 0.1 ms
    INTCON = 0x00;
    T0CS = 0;   //timer0 source clock set to instruction cycle clock, 20 MHz/4
    T0SE = 0;   //timer0 edge select, increment on low to high
    PSA = 0;    //prescaler assigned to timer0
    PS2 = 0;    //PS2:PS0 = 000 sets prescaler rate to 1:2  (1/2)
    PS1 = 0;
    PS0 = 0;
    TMR0 = TMR0Start;   //timer0 is 8 bit, counts to 256 then overflows and interrupts
              //  but we only want to count to 250, so start at 6
    TMR0IF = 0;   //clear timer0 interrupt flag

    //enable interrupts
    TMR0IE = 1;   //enable timer0 interrupt
    GIE = 1;

                while (SwitchCount <= 14){
            switch (SwitchCount) {
                case 0:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1)     
                        SwitchCount++;        
                    break;}
                case 1:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0)
                        SwitchCount++;    
                    break;}
                case 2:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1)
                        SwitchCount++;    
                    break;}
                case 3:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0) 
                        SwitchCount++;    
                    break;}
                case 4:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1)
                        SwitchCount++;    
                    break;}
                case 5:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0)     
                        SwitchCount++;    
                    break;}
                case 6:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1) 
                        SwitchCount++;    
                    break;}
                case 7:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0) 
                        SwitchCount++;
                    break;}
                case 8:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1) 
                        SwitchCount++;    
                    break;}
                case 9:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0) 
                        SwitchCount++;    
                    break;}
                case 10:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1) 
                        SwitchCount++;    
                    break;}
                case 11:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0) 
                        SwitchCount++;
                    break;}
                case 12:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1) 
                        SwitchCount++;    
                    break;}    
                case 13:
                    {//make it turn
                    MotorSpeed1 = 8;
                    MotorSpeed2 = 5;
                    if (Detect == 0) 
                        SwitchCount++;    
                    break;}
                case 14:
                    {//make it go forward
                    MotorSpeed1 = 10;
                    MotorSpeed2 = 10;
                    if (Detect == 1) 
                        SwitchCount++;
                    break;}
            }
    }
    MotorSpeed1 = 0;
    MotorSpeed2 = 0;

}

Appendix B

Fixed motor program

#include <pic.h>
// set configuration register in PIC16F877A
__CONFIG(HS & WDTDIS & PWRTEN & BORDIS & LVPDIS & DUNPROT & WRTEN & UNPROTECT & DEBUGEN);
//define I/O ports
#define Motor1 RA1
#define Motor2 RA2
#define Detect RC0
//Define Global Variables
unsigned char MotorSpeed1 = 0;
unsigned char MotorSpeed2 = 0;
unsigned char MotorCounter1 = 0;
unsigned char MotorCounter2 = 0;
unsigned int Count = 3;
unsigned char CountTimer = 0;    //set general interrupt counter
unsigned char TMR0Start = 12;    //initialize timer0 register so rolls over and interrupts at 0.1 ms

void interrupt Service_Interrupt(void);
void interrupt Service_Interrupt(void)
{
//reset timer0 and timer0 interrupt flag
  TMR0 = TMR0Start; //initialize timer0 register
  TMR0IF = 0;   //clear timer0 interrupt flag
  GIE = 0;  //disable interrupts
  MotorCounter1++;
  if (MotorCounter1 <= (MotorSpeed1*2))
        {Motor1 = 1;}
  else  {Motor1 = 0;}
  if (MotorCounter1 == 20)   //20 interrupts * 0.1 ms/interrupt = 2 ms cycle
        {MotorCounter1 = 0;}
  MotorCounter2++;
  if (MotorCounter2 <= (MotorSpeed2*2))
        {Motor2 = 1;}
  else  {Motor2 = 0;}
  if (MotorCounter2 == 20)   //20 interrupts * 0.1 ms/interrupt = 2 ms cycle
        {MotorCounter2 = 0;}        
  GIE = 1;  //enable interrupts
} //end interrupt service_interrupt
    
void main (void)
{
    //configure ports
    // TRISB = 0b00000000 makes everything all outputs; TRISA = 0b00000001 makes RA0 an imput and RA1-RA7 outputs
    TRISB = 0b00000000;
    TRISA = 0b00000001;
    TRISC = 0b00000001;
    //setup timer0 to interrupt every 0.1 ms
    //T = 1/f = 1/[(20 MHz/4}*(1/2)*(1/250)] = 0.1 ms
    INTCON = 0x00;
    T0CS = 0;   //timer0 source clock set to instruction cycle clock, 20 MHz/4
    T0SE = 0;   //timer0 edge select, increment on low to high
    PSA = 0;    //prescaler assigned to timer0
    PS2 = 0;    //PS2:PS0 = 000 sets prescaler rate to 1:2  (1/2)
    PS1 = 0;
    PS0 = 0;
    TMR0 = TMR0Start;
    TMR0IF = 0;   //clear timer0 interrupt flag
    //enable interrupts
    TMR0IE = 1;   //enable timer0 interrupt
    GIE = 1;

    while (Count <= 14)
        {
        while (Count % 2 == 0)
            {
            //make it go forward
            MotorSpeed1 = 10;
            MotorSpeed2 = 10;
            if (Detect == 1) 
                Count++;
            }
        while (Count % 2 == 1)
            {
            //make it turn
            MotorSpeed1 = 7;
            MotorSpeed2 = 6;
            if (Detect == 0) 
                Count++;
            }
        }
        MotorSpeed1 = 0;
        MotorSpeed2 = 0;
}

Appendix C

Servo Program

#include <pic.h>
// set configuration register in PIC16F877A
__CONFIG(HS & WDTDIS & PWRTEN & BORDIS & LVPDIS & DUNPROT & WRTEN & UNPROTECT & DEBUGEN);

//Define Global Variables
unsigned char Servo1Position = 0; //0=off, 15=forward 0deg, 8=left -80deg, 22=right 80deg 
unsigned char Servo1Counter = 0;    //set interrupt counter for servo
unsigned char SensorCounter = 0;    //set interrupt counter for sensors
unsigned char CountTimer = 0;    //set general interrupt counter
unsigned long int CountCentiSeconds = 0;   //count centiseconds
unsigned long int StartTime;    //use to get current time in centiseconds
unsigned long int StartTime1;    //use to get current time in centiseconds
unsigned char TMR0Start = 12;    //initialize timer0 register so rolls over and interrupts at 0.1 ms
                                //adjust as necessary for your clock

//Define Inputs and Outputs
#define Servo1PWM RC2         //servo1 PWM signal


void interrupt Service_Interrupt(void);
void interrupt Service_Interrupt(void)
{
//reset timer0 and timer0 interrupt flag
  TMR0 = TMR0Start; //initialize timer0 register
  TMR0IF = 0;   //clear timer0 interrupt flag
  GIE = 0;  //disable interrupts


//Servo1 PWM, 0=off, 1.5 ms=forward 0deg, 0.8 ms=left -80deg, 2.2 ms=right 80deg
  Servo1Counter++;
  if (Servo1Counter <= Servo1Position)
        {Servo1PWM = 1;}
  else  {Servo1PWM = 0;}
  if (Servo1Counter == 100)    //200 interrupts * 0.1 ms/interrupt = 20 ms cycle
        {Servo1Counter = 0;}
//end Servo1

  GIE = 1;  //enable interrupts
} //end interrupt service_interrupt
    
void main (void)
{
    //configure ports
    // TRISB = 0b00000000 makes everything all outputs; TRISA = 0b00000001 makes RA0 an imput and RA1-RA7 outputs
    TRISB = 0b00000000;
    TRISA = 0b00000001;
    TRISC = 0b00000001;
    //setup timer0 to interrupt every 0.1 ms
    //T = 1/f = 1/[(20 MHz/4}*(1/2)*(1/250)] = 0.1 ms
    INTCON = 0x00;
    T0CS = 0;   //timer0 source clock set to instruction cycle clock, 20 MHz/4
    T0SE = 0;   //timer0 edge select, increment on low to high
    PSA = 0;    //prescaler assigned to timer0
    PS2 = 0;    //PS2:PS0 = 000 sets prescaler rate to 1:2  (1/2)
    PS1 = 0;
    PS0 = 0;
    TMR0 = TMR0Start;
    TMR0IF = 0;   //clear timer0 interrupt flag
    //enable interrupts
    TMR0IE = 1;   //enable timer0 interrupt
    GIE = 1;
    while (1){Servo1Position = 30;}
}
