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Question

Main Question:

Is it possible to interface and control a robotic arm wirelessly using the parallel port of a computer?

Hypothesis

Main Question:

Is it possible to interface and control a robotic arm wirelessly using the parallel port of a computer?

Hypothesis

I believe that it will be possible to control a robotic arm wirelessly after doing research and many tests. Interfacing the parallel port’s data pins with a transmitter and receiver may be difficult, but I still believe it will be possible.
Why I did this project


I decided to choose this topic because I wanted to integrate technology into my project. This science project was my chance to explore the world I am so fond of more in-depth. I was eager to learn about circuitry, it’s various components, and how to interface devices into computers. Also, I was really interested in controlling an external device from a computer. Robotics has also always struck an interest to me so when I started interfacing the arm, I found that it was the perfect science project.
Robotics Report

 “I can’t describe a robot, but I know one when I see one” - Joe Engelburg, the Father of Robotics.

Robots are extremely hard to describe. There is only one official definition of a robot. That definition is from the RIA (Robotics Industries Association). They say a robot is: “An industrial, multifunctional machine designed to manipulate materials, parts, tools or specialized devices through variable programmed motions for a performance of actions.” Over the years, robots have become more sophisticated and the true definition has expanded covering things other then the RIA’s definition. After researching, perhaps there is a simpler definition: A robot is a machine that can carry out various physical tasks typically a human would perform.

Science Fiction authors have written about robots long before they were ever created. One of the first times the idea of  “robots” was introduced to the public was in 1921, in a Czechoslovakian play. In this play there was a character who created artificial people. These people were perfect slaves until he gave them feelings. Then, the so-called “robots” learned to despise their masters and wiped out the human race. This play is where the word “robot” originated.

The word “Robot” originates from the Czech word “robota”, meaning forced labor, or slavery. Many people believe that something that does work cheaper, better, and faster than humans is the perfect slave. Robots fit the bill, It is impossible for them to get tired or frustrated. This is because robots don’t have emotions. Also, robots do their work a lot more efficiently than humans can. 

The first time the dream of a robot was successfully brought into reality was in the 1950’s. These first robots were industrial robots. An industrial robot is a machine found in factories that can be reprogrammed to do many tasks. The Industrial robots were created by two men, Joe Engelburg and George Devol. They started to make robots together during the 1950’s. Joe Engelburg was the first to make and sell robots from his company “Unimation”, also known as “Universal Animation”. George Devol received the first patents for a robot. Later on, George Devol’s son, George Devol JR., created the first multi-jointed industrial robotic arm. George Devol and Joe Engelburg succeeded  in bringing the dream of robots out of the realm of science fiction.

There are three categories of robots, a “Puppet” robots, “industrial” robots and “artificially intelligent” robots. Each of these types of robots are made for different purposes and carry out different tasks. For example a puppet robot is great for exploring but is not very capable at the assembly of items.

A “Puppet” robot is a robot that is controlled by a person at all times and cannot think for itself. An example of a puppet robot would be a radio controlled submarine that explores the depths of the deep ocean. “Puppet” robots are mainly controlled via radio signals, or via a direct connection (a wire connected directly to the robot). There are also other ways to communicate with “puppet” robots, such as infrared beams.


Industrial robots are robots that can be programmed and used for multiple operations. These robots are usually found in factories and usually carry out repetitive tasks. For example, industrial robots are used in car factories to weld parts together. These robots are controlled by computerized brains called microprocessors. Microprocessors can be programmed to control motors in a robot, to follow specific actions in a sequence. Industrial robots follow sequences of actions or base their actions on inputs like sensors. Industrial robots also can follow commands in a timed sequence. For example, a robotic arm might be controlled by commands such as, turn for three seconds to the right. Industrial robots cannot think for themselves and only executes the set of actions that the robots is programmed to follow. Industrial robots are used for making cars because a robot can reliably repeat a task over and over again. Also, it is a lot cheaper to use robots instead of people. Industrial robots are one of the greatest money-saving inventions of all time.

Artificially intelligent robots (AI’s) are robots that can learn or “think” for themselves. To build something that can learn or “think” is extremely hard. What makes it even harder is that humans don’t even understand how their brains work. To create these artificially intelligent robots scientists are studying biology, and the human brain. This gives scientists a better idea of how to create an artificial brain. Maybe when the secrets of how the human brain works is discovered, then someday scientists will be able to create a robot that can learn, think, and react as well as a human does.

Robots are used for many tasks. Robots are used in science to learn about places people can’t yet travel to. One of these places is Mars. Recently two robots, Spirit and Opportunity, were sent to Mars to explore. Spirit was launched on June 10th, 2003 and landed January 3, 2004. Opportunity was launched on July 7th, 2003 and landed on January 25, 2004. These robots saved people from the danger of trying to reach Mars. When a job is too dangerous for humans to take on, people send robots to take the job on for them. Robots are used to explore the ocean floor because water pressure near the ocean floor would crush a person. Luckily, we have robots to explore these dangerous places. Another place that people cannot get to, but robots can, is active volcanoes. The incredible heat of a volcano’s gasses and magma would burn a person, unlike volcano exploring robots. Robots are the explorers of places where humans can’t reach.

Robots aren’t just used for scientific purposes, they are also used for assignments in factories. These robots undertake long boring and repetitive tasks such as arranging chocolates on an assembly line. Robots make it so humans don’t have to do extremely repetitive tasks found in factories. Also, robots do these tasks more efficiently, they can do the tasks non-stop, and more economically than employing a human.

Robots have so many uses, they are even used in law enforcement! Some robots have caught criminals. RMI a law enforcement robot once helped police spot a criminal hiding under a pile of laundry. Robots aren’t only used to spot criminals they are used in law enforcement to survey areas that could be potentially dangerous. Robots are even helping in wars! They are used in the military to bomb targets or to defuse bombs. Drone bombers seen in fictional shows aren’t fiction any more, they are real. Drone bombers are robots found in the military that bomb enemy targets. They aren’t quite as high-tech looking as the ones in shows like Star-Trek, but they still work. These military robots are used so humans aren’t put in danger of being captured or injured over enemy territories.

Believe it or not, robots are also used in hospitals. These robots help doctors perform surgery by sterilizing the tools or, controlling the light over a patient, and also moving it over to the spots surgery is being performed. Robots are also doing the actual surgery. In some cases, robots are much more accurate than humans at performing surgery. This is because they can make extremely precise movements. For example; a person can’t move precisely 100th of an inch to the right, like a robot can. 


In the future, robots will continue to be developed.  Perhaps in the future robots will become household helpers. Maybe every house will have their own android to help do chores and other household tasks. Robots might be seen out in the market buying groceries for their owners. Maybe robots will make big decisions, like laws, because of there ingenuity. Laws in the future could be left to a congress of robots. More robots will be sent into space to explore the depths of the unknown. Highly sophisticated AI’s also might be created.

Since the Czech plays, the thoughts of science fiction writers, and the first industrial robots, people have been looking for the perfect slave. Robots are helping humans explore the unknown and have saved many from the repetitive tasks of industrial work. Humans might have already found the perfect slave, the robot. In the future robots could be doing all of our dirty work. Robots will always be our second man, helping us along the way of science, searching the unknown, and being our hand, reaching where we can’t yet reach.
Circuitry Report

Introduction to circuitry

Circuitry is what controls most electronic devices. Circuitry can be used for many things; it can be used for simple jobs, like making lights flash, and complex jobs, like making a computer function. Inside electronic devices there are many electronic components. Electronic components are what make up circuitry. Some of the most common electronic components found in circuitry are: relays, transistors, resistors, and capacitors. Each electronic component has a different job in making an electronic device function. Many components are typically used together in order for the device to function properly.

What uses circuitry? 


Now that our civilization is growing more advanced, circuitry has become common place. There are an incredibly large number of devices that use circuitry to operate. Most computer peripherals contain circuitry. Toys that contain a power source (battery or plug), often contain circuitry to make them function. Circuitry is often used in toys to make them flash, move, or make sounds. 

TVs, DVD players, and remote controls also use circuitry. The remote control uses circuitry to detect if buttons have been pressed to change the channel, or adjust the volume. A lot of Hospital equipment also uses circuitry to function. For example a cardiac monitor uses circuitry to detect a heartbeat and then displays the information for doctors to view.

Why use circuitry?


In most cases, electronic devices are better than their equivalent mechanical devices. In the beginning of the century, people often used mechanical devices. Manual force, often had to be exerted on the device for it to operate properly. For example, the large adding machines, used before calculators were invented, became obsolete when the electronic calculator was developed. The adding machine was made obsolete because the electronic calculator’s circuitry enabled it to be much smaller in size, and much more user friendly than the adding machine. The adding machines, contained cranks and buttons that needed to be turned and pushed for the machine to operate. Not only are devices that use circuitry more capable than the mechanical devices, but the devices using circuitry are much faster.

Modern cars are assembled by large machines that have lots of circuitry. This process of assembly is much more efficient than manually assembly, that occurred in the past. Since circuitry is capable of making many devices function better than their equivalent mechanical device, circuitry is typically a better choice for most devices. In addition, the cost of a modern calculator is much cheaper than an adding machine because it is inexpensive to manufacture.

All about Resistors:


Resistors are one of the most commonly used electronic components. Resistors cut down on the voltage and the flow of the current that runs through them. Current, which is measured in amperes (also known as amps), is how much electricity is capable of flowing through an electronic component or wire. A resistor is very useful if a device runs at a lower voltage than a power source. This is because a resistor can reduce the amount of voltage down to the voltage needed. An example of when a resistor would be used is when a LED (For a description of a LED go to “All about LEDs:”.) that requires one volt of electricity, and the power source produces five volts. The resistor could then cut down the voltage to one volt, which is the proper amount to light the LED. The unit of measurement for the amount of electricity a resistor resists is measured in ohms. The symbol used to represent ohms is the Greek letter omega, Ω. The formula used to calculate how many ohms will be needed to decrease the voltage of a device is Ω=A/V. In the formula ‘A’ stands for amps (the amount of current) and ‘V’ stands for volts.

All about Capacitors:

In many ways a capacitor is a lot like a battery. A capacitor has two metal plates inside it, which are separated by a dielectric. A dielectric can be any material that is not a conductor, such as air, paper, or even plastic. Also like some batteries, capacitors can be charged over and over again. When a capacitor is charged to its fullest capacity, it then releases it energy. Capacitors come in all different sizes. Some can be as large as the size of a soda can, and some can store enough power to light a flashlight. The unit that capacitors are measured in is called “farads”. Farads are very small units. For example, to hold the power of an AA battery the capacitor would need to hold 10,080 farads.

All about Relays

A relay is an extremely simple electronic component. A relays basic function is to act as a switch. In a relay, a low voltage line is used to trigger a switch. When the switch is triggered, higher voltage moves through two other contacts or, more current can flow through those contacts. Relays are often used in high voltage appliances such as computer monitors. Whenever the resolution on a computer monitor is changed, a faint clicking noise will be heard. That noise inside of the monitor is most likely a relay turning on or off.
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How a relay works:
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As shown in the picture, the unconnected battery triggers a magnet which pulls the piece of metal (in this picture it is shaded blue) down which connects the light bulb to the battery. Then the light will light up because the circuit is closed.

All about Transistors:

A transistor is a device used to amplify voltage or current, or it can sometimes also function as an on/off switch. In the digital world of computing, a transistor is mostly used as a switch and is the basic building block for computer chips. Like a light switch, the transistor acts as a simple electronic switch, either preventing or allowing current to flow through the circuit. The transistor has three pins. The first pin is where voltage is applied to trigger the switch. Then, if the switch is triggered, electricity will move through the middle pin. The electricity that moves through the middle pin leads to the output, which is the last pin. Transistors are a lot like a relay except they are not capable of being used with voltages and currents as high as relays are.

All about diodes:


Diodes operate as one-way valves for electricity. A diode restricts the electricity from moving backwards through it. Diodes can be used for many things. For example a diode can be used to prevent electricity from flowing backwards into a chip which could essentially damage it.
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All about LEDs:


An LED, also know as a Light Emitting Diode is a small light that is often used in circuitry. These small lights are often used to show if the power of a device is on. LEDs are also  used for testing because they are cheap and if they are damaged it doesn’t matter. LEDS are used for testing before using a more expensive device, like a motor. A LED is basically a diode that light. 

These lights are surprisingly bright for 

their size. 














All about IC chips:


An IC chip (integrated circuit chip) is a thin piece of silicone containing at least two transistors. There are many different types of IC chips. The type of IC chip used in this project is a #74637 Hex Buffer. This chip is basically for the safety of the computer that is being used in the project. Buffers are great for use in homemade devices that are interfaced with the computer, because if a mistake is made the chip will be blow before the computer is damaged. Another great thing about buffers are, they are really cheap, so if the chip is damaged it doesn’t really matter.

All about voltage:

Voltage is the difference in electrical charge between two points in a circuit. This is measured in volts. This means that voltage is one point’s amount of electricity minus another point’s amount of electricity..

In circuitry what does high and low mean?


High and low are two terms used to describe if a wire or electronic component contains voltage or not. High means that there is voltage on the wire or component. Low means that there is no voltage on the line.

What is a ground as it relates to circuits?


Ground is an extremely important part of circuitry, without the ground, electricity would not flow in the circuit. The ground of a device is what electricity is attracted to. Because electricity is attracted to the ground, it rushes to the ground in any way it can. In electricity’s way there can be light bulbs and other obstacles. The electricity then passes through the obstacles like light bulbs, causing them to emit light. Without a ground in a device a circuit would not be complete, and electricity could not flow.

What is a schematic?


 If a circuit were a building the schematic would be the blue print. A schematic is the layout for a circuitry project. A schematic includes the electrical components used and how they are connected. Also schematics include pin numbers from the chips that are used and what the pins lead to. Schematics are a lot like instructions for making a circuit.


Circuitry symbols seen on a schematic:

The symbols at the side are the most common symbols seen on circuitry schematics. 

Wireless Communication

Radio waves are an incredibly important part of everyday life. Today, radio waves are not only used by radios, but also by a large variety of other devices, such as cell-phones, garage door openers and even microwaves. Radio waves are even used in space exploration; the mars rover is controlled by wireless communications from earth. One of the most widely adopted uses of radio waves is wireless communication. 

History Of Wireless Communication:

Many scientists and inventors were involved in the development of what we now know of as “wireless communication”. James Clerk Maxwell, a physicist and mathematician, predicted the existence of radio waves back in 1864. Six years after that prediction, Heinrich Hertz proved Maxwell to be correct. Next, an inventor by the name of Guglielmo Marconi, confirmed the usefulness of radio waves by sending radio waves across the English channel, and creating the first wireless telegraph.

Maxwell focused his research primarily on the relationship between electricity and magnetism; mainly using electro-magnets. An electro-magnet is a magnet created by electric current. His research about magnetic fields brought him to believe that it would be possible to create an electromagnetic wave; a radio wave. His assumptions led many other scientists and inventors to the discovery and use of radio waves.

Heinrich Rudolph Hertz, studied the findings of Maxwell and expanded upon his theories. Hertz experimented with Maxwell’s predictions and created what was known as a spark gap transmitter. The spark gap transmitter consists of an oscillating circuit that is connected to two wires with a very small gap in-between. When power rushes through the circuit a spark shoots through the gap in the transmitter, creating an electromagnetic wave. The receiver is a looped piece of wire that, like the transmitter, has a small gap between both ends. When power surges through the transmitter, an electromagnetic wave is created. The electromagnetic wave then excites the electrons within the receiver, making it spark too.

In the honor of Hertz’s discovery, we now use “Hertz” as the unit for measuring frequency. One Hertz stands for one oscillation per second. His discovery also triggered the interest of many other inventors and led directly to the technology used in the wireless devices that we have today. 

One of the many inventors that became interested in the discovery of radio-waves was Guglielmo Marconi. Marconi was the first to discover the true value of the radio wave, and one of it’s many uses. Marconi was the creator of “wireless telegraphy”; the first use of radio waves in something other than experimentation. His invention was similar to the telegraph, but it didn’t use wires. It transmitted it’s information wirelessly. His invention expanded communication through out the world. His device’s radio signals were even able to cross the English channel. Marconi’s amazing wireless inventions sparked the interest of even more inventors and initiated development of many new uses for wireless technology
How Radio Waves Work

Radio waves have an extremely close relationship to electromagnetic fields, which explains why the radio wave is also known as an electromagnetic wave. An electromagnetic wave is merely a magnetic field that is traveling. These waves can travel through any medium and can be used to communicate wirelessly between many devices we have today.


Radio waves are created by using a type of magnet called an electromagnet. A magnet is an object that attracts metal particles by using a magnetic field. An electromagnet is a magnet created by an electric current. If a conductive material (like a wire) is charged with electric current, a magnetic field forms around the material, creating an electromagnet. As soon as the power is removed the magnetic field ceases to exist.


The process of creating a radio wave uses these properties of the electromagnet. To create a radio wave a conductive material, such as an antenna, is charged with electric current so a magnetic field is created. If the electric current within the conductive material is pulsating, then the magnetic field oscillates at the same interval as the electric charge. Each pulse sends out a magnetic field creating magnetic fields in a wave like form. These electromagnetic waves are more commonly know as radio waves. 


The radio wave is unique compared to other types of waves because, unlike others, (i.e. water or sound) the radio wave doesn’t need a medium to travel through. This is because a radio wave is a moving magnetic field, not a disturbance in some other medium. This enables radio waves to travel anywhere, from underground to the empty depths of space.

The Two Parts of Wireless Communication

 Every device that controls or is controlled by radio waves has either a transmitter or a receiver, and occasionally a device has both.  Transmitters and receivers are equally important, and cannot be used without the other. Receivers have one simple function; to capture radio waves. Devices such as televisions use receivers to capture broadcasted TV shows. Transmitters transmit the radio signals for the receivers to capture. A TV station would use a transmitter to broadcast their show.  

Sending Data With Radio Waves

There are two main ways information is sent via radio waves, analog and digital. Analog radio waves are radio waves that contain the original information translated into relative strengths or frequency to the original information. For example, if sound was being transmitted, lower notes could be represented by waves with lower frequencies Digital radio wave are radio waves that contain the original information in an encoded format using 1s and 0s. To encode information into a digital format an “encoder” needs to be used. The receiving end then uses a decoder to “decode” the 0s and 1s back into it’s original format.

Encoders are chips that encode information into a single signal that can then be sent wirelessly. Encoders take information from a device and then translate it into a specific pattern in pulses. This pattern can then be sent via radio waves to it’s final destination. At the receiving end it can then be decoded into the original information. Decoders are the opposite of encoders; they take the pulsed pattern received and then decode the it into the original information.

Radio Wave: Past, Present, and Future

Past


Radio devices have been used in numerous ways during its extensive history. The radio has been used for entertainment, communication, experimentation, and seeing what can’t be seen. Radio waves were used to comfort a whole nation, on March 12, 1933. The minds of Americans were put at ease due to president Franklin D. Roosevelt’s first Fireside Chat, which was broadcast by radio to the entire nation. Lives have been saved by communication between ships, via radio waves. Radio transmitted television shows have also provided entertainment for many people. The invention of radar and X-ray machines have let people see what couldn’t previously been seen.

Present


Today radio waves are used in countless devices. Wireless devices are critical to everyday communication. Most people take the radio controlled devices we have today for granted; for example garage door openers and microwaves. Wireless devices have become extremely popular today because they get rid of the inconvenience of many wires. Today wireless communication provides our generation with copious amounts of helpful inventions. Who knows what wireless will bring us tomorrow.

Future

The future is always full of dreams and hopes of new and interesting inventions. In the future there will be many more wireless inventions and discoveries, from things like wireless power to wireless networks that stretch across the entire globe. Wireless devices could actually be embedded inside of our bodies to monitor our health. The future will be full of countless inventions like these. The future is actually not that far away. Just recently, localized wireless power has become near close to realization. Who knows what other new and exciting wireless devices the future will bring us.

Radio waves have become a tremendously important part of our every day life. Today many devices use radio waves to communicate with one another, for example wireless robots have become increasingly popular and the future will be full of them. The mars rover is just the beginning! The discovery of wireless communication has triggered many inventions who knows what will be invented next.

Source code for Robotic Arm Controller program
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This program sends out values to the data pins. When the data pin is high a motor will move. The values sent out to the parallel port are in decimal. This program is also capable of running programs within containing many commands. The commands are sent out in lines, for example 1,R, 2 is a command. The first character is what motor, 1-5. The second character is what direction right or left. The last character is how many seconds to move decimal values such as 0.5 can be used to move for a small time period. When the commands are being played they can-not be stopped. To stop when the commands are being sent pull the power from the circuit board, the stop button in the program will be un-effective. 

unit Unit1;

interface

uses

  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

  StdCtrls, parport, Math;

type

  TForm1 = class(TForm)

    Edit1: TEdit;

    Button1: TButton;

    ParPort1: TParPort;

    Button2: TButton;

    Label1: TLabel;

    Memo1: TMemo;

    Label2: TLabel;

    Button3: TButton;

    Label3: TLabel;

    Button4: TButton;

    Button5: TButton;

    Button6: TButton;

    Label4: TLabel;

    Label5: TLabel;

    Button7: TButton;

    Button8: TButton;

    Label6: TLabel;

    Button9: TButton;

    Button10: TButton;

    Label7: TLabel;

    Label8: TLabel;

    Button11: TButton;

    Button12: TButton;

    Button13: TButton;

    Button14: TButton;

    Button15: TButton;

    Button16: TButton;

    OpenDialog1: TOpenDialog;

    SaveDialog1: TSaveDialog;

    procedure Button1Click(Sender: TObject);

    procedure Button2Click(Sender: TObject);

    procedure Button5Click(Sender: TObject);

    procedure Button6Click(Sender: TObject);

    procedure Button7Click(Sender: TObject);

    procedure Button8Click(Sender: TObject);

    procedure Button9Click(Sender: TObject);

    procedure Button10Click(Sender: TObject);

    procedure Button11Click(Sender: TObject);

    procedure Button12Click(Sender: TObject);

    procedure Button14Click(Sender: TObject);

    procedure Button13Click(Sender: TObject);

    procedure Button3Click(Sender: TObject);

    procedure Button16Click(Sender: TObject);

    procedure FormUnDock(Sender: TObject; Client: TControl;

      NewTarget: TWinControl; var Allow: Boolean);

    procedure FormDestroy(Sender: TObject);

    procedure Button15Click(Sender: TObject);

    procedure Button4Click(Sender: TObject);

  private

    { Private declarations }

  public

    { Public declarations }

  end;

procedure MoveArm(Motor: string; Direction: string; Duration: string);

var

  Form1: TForm1;

implementation

{$R *.DFM}

procedure TForm1.Button1Click(Sender: TObject);

begin

parport1.valuesend:=strtoint(edit1.text);

parport1.send;

end;

procedure TForm1.Button2Click(Sender: TObject);

begin

parport1.valuesend:=0;

parport1.send;

end;

procedure TForm1.Button5Click(Sender: TObject);

begin

parport1.valuesend:=1;

parport1.send;

end;

procedure TForm1.Button6Click(Sender: TObject);

begin

parport1.valuesend:=33;

parport1.send;

end;

procedure TForm1.Button7Click(Sender: TObject);

begin

parport1.valuesend:=2;

parport1.send;

end;

procedure TForm1.Button8Click(Sender: TObject);

begin

parport1.valuesend:=34;

parport1.send;

end;

procedure TForm1.Button9Click(Sender: TObject);

begin

parport1.valuesend:=4;

parport1.send;

end;

procedure TForm1.Button10Click(Sender: TObject);

begin

parport1.valuesend:=36;

parport1.send;

end;

procedure TForm1.Button11Click(Sender: TObject);

begin

parport1.valuesend:=8;

parport1.send;

end;

procedure TForm1.Button12Click(Sender: TObject);

begin

parport1.valuesend:=40;

parport1.send;

end;

procedure TForm1.Button14Click(Sender: TObject);

begin

parport1.valuesend:=16;

parport1.send;

end;

procedure TForm1.Button13Click(Sender: TObject);

begin

parport1.valuesend:=48;

parport1.send;

end;

procedure TForm1.Button3Click(Sender: TObject);

begin

opendialog1.execute;

Memo1.Lines.LoadFromFile(OpenDialog1.FileName);

end;

procedure TForm1.Button16Click(Sender: TObject);

begin

parport1.valuesend:=0;

parport1.send;

end;

procedure TForm1.FormUnDock(Sender: TObject; Client: TControl;

  NewTarget: TWinControl; var Allow: Boolean);

begin

parport1.valuesend:=0;

parport1.send;

end;

procedure TForm1.FormDestroy(Sender: TObject);

begin

parport1.valuesend:=0;

parport1.send;

end;

procedure TForm1.Button15Click(Sender: TObject);

begin

savedialog1.Execute;

memo1.lines.SaveToFile(savedialog1.filename);

end;

procedure TForm1.Button4Click(Sender: TObject);

var

  LineCounter: integer;

  Motor: string;

  Direction: string;

  Duration: string;

  Comma1: integer;

  Comma2: integer;

  CurrentLine: string;

begin

  LineCounter := 0;

  while LineCounter < Memo1.Lines.Count do begin

    CurrentLine := Memo1.Lines.Strings[LineCounter];

    Comma1 := Pos(',', CurrentLine);

    Motor := Copy(CurrentLine, 1, Comma1 - 1);

    CurrentLine := Copy(CurrentLine, comma1 + 1, Length(CurrentLine) - comma1);

    Comma2 := Pos(',', CurrentLine);

    Direction := Copy(CurrentLine, 1, Comma2 - 1);

    Duration := Copy(CurrentLine, Comma2 + 1, Length(CurrentLine) - comma2);

    // call MoveArm procedure here

    MoveArm(Motor, Direction, Duration);

    Inc(LineCounter);

  end;

end;

procedure MoveArm(Motor: string; Direction: string; Duration: string);

var

  MotorNumber: integer;

  DataValue: variant;

begin

  MotorNumber := StrToInt(Motor);

  DataValue := Int(Power(2, (MotorNumber - 1)));

  if Direction = 'R' then begin

    DataValue := DataValue OR 32;

  end;

  form1.ParPort1.ValueSend := DataValue;

  form1.parport1.send;

  sleep(Trunc(StrToFloat(duration) * 1000));

  form1.ParPort1.ValueSend := 0;

  form1.parport1.send;

end;

end.
Materials

1 CIP-8E Encoder

1 CIP-8D Decoder

1 Transmitter

1 Receiver

3 Electrical breadboards

1 Printer cable extender
3 74367 Hex Buffer IC chip
1 DB25 Male solder connector

1 Parallel interface schematic

150 wire jumpers

2 6 volt batteries

1 USB wire

1 Computer

1 Motor controlling computer program (see source code)

8 NPN MPS2222A transistors

1 Robotic Arm

5 one pole relays

1 double pole relay

Procedure

Building the parallel interface circuit (see circuit schematic)

a. Snap two breadboards together.

b. Snap another two breadboards together

c. Insert 1 74367 IC chip into the first breadboard.

Soldering 

i. Solder wires to pins 2, 3, 4, 5, 6, 7, 8, and 9 on the DB-25 Soldering cups.

ii. Solder the pins 18-27 together and solder wire to pin 18.

iii. Solder two lantern batteries in series

iv.  Solder a wire from 6v ground from the lantern battery

v. Solder a wire to ground from the lantern battery

vi. Solder a wire from +12 volts from the lantern battery

Connections
Transmitter Breadboard

vii. Cut open a USB wire and connect wires 1 and four to power and ground of the breadboard.

viii. Pin 2 on the DB-25 leads to pin 4 on the 74367 IC chip.

ix. Pin 3 on the DB-25 leads to pin 6 on the 74367 IC chip.

x. Pin 4 on the DB-25 leads to pin 10 on the 74367 IC chip.

xi. Pin 5 on the DB-25 leads to pin 12 on the 74367 IC chip.

xii. Pin 6 on the DB-25 leads to pin 14 on the 74367 IC chip.

xiii. Pin 7 on the DB-25 leads to pin 2 on the 2nd 74367 IC chip.

xiv. Pin 8 on the DB-25 leads to pin 4 on the 2nd 74367 IC chip.

xv. Pin 9 on the DB-25 leads to pin 6 on the 2nd 74367 IC chip.

xvi. On both 74367 ICs pin 16 leads to +5v of power.

xvii. On both ICs pin 1 and 8 lead to ground.

xviii. Pin 18 on the DB-25 leads to ground.

xix. Snap an encoder and a transmitter into the breadboard.

xx. Connect all of the data pins leading out of the 74367 IC chips into pin 8-16 of the encoder.

xxi. Connect pins 2-7 of the encoder to ground.

xxii. Connect pin 17 of the encoder to ground.

xxiii. Connect pin 18 of the encoder to pin 2 of the transmitter.

xxiv. Connect pin 18 of the encoder to power.

xxv. Connect pin 20 of the encoder to power.

xxvi. Connect pin 1 of the transmitter to ground

xxvii. Connect pin 3 of the transmitter to power.

xxviii. Connect pin 4 of the transmitter to a coil of wire.

Receiver Breadboard

xxix. Connect the +6 volts from the lantern battery to one set of breadboards.

xxx. Connect the ground to the same set.

xxxi. Push the receiver and decoder into the breadboard.

xxxii. Push a resistor from power to an open space in the breadboard

xxxiii. Set pin 1 from the decoder into the same row as the resistor.

xxxiv. Set pin 2-8 to ground.

xxxv. Push 5 of the 5 volt relays into breadboard facing the same direction.

xxxvi. Push 5 transistors into open spaces in the breadboard.

xxxvii. Push 5 resistors in the same row as pin two of the transistors and then to an open space on the board.

xxxviii. Connect pin 1 of each transistor into pin 4 of each 5 volt relay, no transistor should lead to the same relay.

xxxix. Connect pin 3 of each transistor to ground.

xl. Connect pin 9-13 of the decoder into the resistors leading out of the transistors.

xli. Connect pin 17 of the decoder to the same row as the resistor. 

xlii. Connect pin 18 of the decoder into pin two of the receiver 

xliii. Connect pin 19 of the decoder to the same row as the power resistor.

xliv. Connect Pin 20 of the decoder to ground.

xlv. Connect Pin 1,6,7 of the receiver into ground.

xlvi. Connect a coil of wire to pin 8 of the receiver.

xlvii. Connect pin 5 and 4 of the receiver to the power resistor.

xlviii. Connect pin one of all of the relays to power.

xlix. Connect pin 3 of each relay to the robotic arm.

l. Connect  the robotic arm ground to pin two of all of the relays.

li. Snap in the 12 volt double pole relay.

lii. Connect pin 1 of the relay to 12-volt power.

liii. Connect pin 3 of the relay to power.

liv. Connect pin 4 of the relay to ground.

lv. Connect pin 5 of the relay to power.

lvi. Connect pin 6 of the relay to ground

lvii. Snap another transistor into the bread board. 

lviii. Connect pin 14 of the decoder to pin two of the transistor.

lix. Connect pin 1 of the transistor to pin 8 of the double pole relay.

lx. Connect pin 3 of the transistor to ground.

lxi. Apply +12v to the double throw relay

Finishing up

d. Plug the DB-25 into the computer.

e. Open Delphi and paste the source code into the code box.

f. Place buttons according to the screenshot.

g. Install Parport.

h. Run the program.

Conclusion


My experiment went exceedingly well. Overall it was a great success. I was having some trouble with the encoders and decoders and eventually I managed to fry one. I managed to get the motors in the robotic arm moving using the Receiving and transmitting circuit I built. The program I wrote to control the arm also works exceptionally well. It took a while to set everything up, but now it works great with the exception of the motor number 4, which makes a slight grinding, even after replacing it with another motor and gearbox. The wireless also works well without much of a delay. My hypothesis was correct. I can control a robotic arm with my computer’s parallel port wirelessly. 
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