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APPENDICES 

APPENDIX A - 3D DESIGN 

A.1. The Cart Carrier 

 

 



A.2 Locking Pins 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



A.3 The AMR Robot 

 

 

 



 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX B - MECHANICAL DRAWING 

The Cart 

 

 



 

 
 

 

 



 
 

 

 
 



 

 

 

 



 

 
 

 



 

 
 

 

 

 



Locking Cart 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 



The Robot 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 
 

 

 
 

 

 

 



 
 

 

 
 

 



 
 

 

 

 
 

 



 
 

 

 
 

 

 



 
 

 

 
 

 

 



 
 

 

 
 

 

 



 
 

 

 
 

 

 

 



 
 

 

 
 

 

 



 
 

 

 
 

 

 



 



 



 

 

 
 

 



 

 

 
 

 



 

 

 

 



 
 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 



 



 
 

 

 



 
 

 

 



 
 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX C – DATASHEETS 

Arduino Mega 

 



 

 



 

 



Zltech BLDC Motor and Driver 

 

 

 

 

 



 



 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



Battery 

 

 



 



 

 

 

Appendix D - Program 

Arduino Code for Locking System 

const int pinPUL = 7;  

const int pinDIR = 6;  

int buttUP = 21;  

int buttDN = 20;  

int exeButt = 19;  

 

int buttStateCW;  

int buttStateCCW;  

int buttStateCCCW;  

 

void setup() {  

  pinMode(pinPUL, OUTPUT);  

  pinMode(pinDIR, OUTPUT);  

  pinMode(buttUP, INPUT_PULLUP);  

  pinMode(buttDN, INPUT_PULLUP);  

  pinMode(exeButt, INPUT_PULLUP);  

} 

 

void loop() { 

  buttStateCW = digitalRead(buttUP);  

  buttStateCCW = digitalRead(buttDN);  

  buttStateCCCW = digitalRead(exeButt);  

 

   

  if(buttStateCW == LOW && buttStateCCCW == LOW){ 



    digitalWrite(pinDIR, HIGH);  

   { 

    while(buttStateCCW == HIGH) {  

      digitalWrite(pinPUL, HIGH);  

      delayMicroseconds(500);  

      digitalWrite(pinPUL, LOW);  

      delayMicroseconds(500); 

      buttStateCCW = digitalRead(buttDN); 

    } 

     

  } 

 

  else if(buttStateCCW == LOW && buttStateCCCW == LOW){ 

    digitalWrite(pinDIR, LOW); 

    //for(int i = 0; i < 5000; i++){ 

    while(buttStateCW == HIGH) { 

      digitalWrite(pinPUL, HIGH); 

      delayMicroseconds(500); 

      digitalWrite(pinPUL, LOW); 

      delayMicroseconds(500); 

      buttStateCW = digitalRead(buttUP); 

    } 

     

  } 

 

} 
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