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Overview


The PICMIX is an automated electronic bartender that allows users to select from a list of fifty-five drinks poured from ten different ingredients.  After the drink selection is made, the user is shown a list of the ingredients and their proportions in the drink that is to be prepared.  The next screen allows the user to select a size for their drink (4oz, 8oz, or 12oz).  The drink will then pour out of the PVC spout, taking an average time of less than three seconds to be dispensed.
Construction


The frame of the PICMIX is made of 2x4s and plywood, with three tiers: one that acts as a tabletop for drinks (as well as the interface panel) and two levels to hold bottles and their ingredients.  The inside of the machine is hollow; the PIC board, driver board, power supply, internal wiring, pumps, and almost 60' of plastic tubing make up the innards of the machine.  There are 10 pumps, one mounted underneath each of the bottles.  Two holes were drilled into the bottom of each bottle.  One served as an inlet for air via check valves, and the other as an outlet to a pump.  The check valve and hose connector were both screwed into the bottle and sealed with teflon tape and silicon to ensure no leakage of air or liquid.  Two holes were drilled into the shelves of the machine for each bottle, so that all of the hoses and valves rested inside the box, out of the sight of the user.  This design also allowed us to fill the bottles from the top, making refills quite easy.  It also made for an aesthetically pleasing structure that looked a lot like a barroom shelf.

A hole in the side of the frame allows us to connect power to the machine's PC power supply.  The main electronic components are screwed to the front of the apparatus, as far away from the liquid as possible.  The wiring for the machine resides mostly in the front of the box, while most of the hoses that carry liquid are in the back.  All 10 of the hoses run up through a length of PVC pipe to a U-joint and spout outside of the machine.  


For detailed views of the design, both during and after construction, please see the Media section of the Group 2 web page at:

www.ece.gatech.edu/academic/courses/spring2003/ece4006e/g02/pictures.html
Powering the Machine

The whole system is powered by a 250W PC power supply harvested from an old computer.  To turn on the system the switch on the power supply must be pressed, then the PIC must be turned on, and the manual toggle switch to the pumps must be turned on.  The entire system (PIC, LCD, and pumps) are powered by the PC power supply.  This is possible because the power supply converts 115VAC to 3.3/5/12VDC.  We were unable to use the power supply that came with the PIC because when the signals were sent to the pumps the ground voltages differed between the PIC board and the pumps, so the voltage regulator on the PIC had to be used to take the voltage from the power supply in order to achieve a common ground.  

User Interface

The user inputs information to the PIC microcontroller using a rotating knob (called an RPG) and two pushbuttons.  Output from the PIC is displayed on a Matrix Orbital LCD.  The menu system is navigated by using the scroll wheel to display choices and the pushbuttons to select or cancel the displayed options.  When the user has chosen their beverage as well as its size, signals are sent from the PIC microcontroller to a driver board that outputs voltage to the appropriate pumps for a given drink.  When the IC driver chips receive a low signal they connect the 12VDC power supply to the pumps.  The pumps are demand pumps, which means that when a voltage is applied across the terminals the turn on, and their flow rate can be controlled within a range from 9-13VDC.

PIC Microcontroller

UI commands are taken in by the Microchip PIC18F452 Microcontroller.  The microcontroller is placed on a standard PIC test board, with some components disabled to provide for more PICMIX IO pins.  The pins attached to the RPG and the pushbuttons were configured as inputs in the PICMIX assembly program, and the pins that set the CMOS driver voltage outputs high in order to power the pumps, in addition to the pushbutton LED lights, were configured as outputs.


All coding was implemented in assembly language and uploaded and debugged using Mike Chow’s Quickbug utility.


The LCD was implemented using an I2C bus transfer.  This system utilizes just two wires; a clock line and a data line.  After an address byte is sent to enable the LCD part, bytes are sent to dictate cursor position or to write out characters.


Upon selecting a drink and drink size, the PIC’s multiplication subroutines are used to calculate the correct time to pour the selected volumes of fluid.  Using a looptime subroutine in the software which is based on 10ms execution time, output pins are then driven for the calculated amount of time.  As long as the signals from the PIC controller remain low, the IC drivers supply voltage to the pumps, which in turn continue to push liquid through the machine.
Potential Design Improvements

Although we are proud of all that we accomplished in creating this project, we feel that there is always room for improvement.  This being the case, we have considered a few aspects of PICMIX that might be improved given some time and inspiration.  Because the behavior of the machine is dictated by software running on the PIC board, any number of interesting features could be implemented by willing programmers.  One could program the chip to include options for the user to create their own custom drink.  There could be a way in which users could update ingredients through the menu system if they wanted to create new combinations or add a new drink library.  

From a hardware standpoint, one feature that was discussed but not implemented was a sensor that would determine whether a cup was positioned underneath the machine's spout before turning the pumps on.  This could save quite a few messes from occurring, especially in the festive setting that we envision accompanying most PICMIX usage.  
Conclusions

We had a great time building the PICMIX this semester, and we hope that anyone who is interested in the project looks into the rest of the material on the group website, where we have posted further design details, pictures of the crew in action, and contact information.
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