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OBJECTIVE

Goal: Create an automated cocktail dispenser
with standardized ingredient portions and different
cocktalil choices.
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Functional Requirements

. Dispense the user’'s chosen drink with no
selection error.

2. Dispense the correct quantity of each
ingredient for each respective cocktail with
~10% accuracy (i.e. mass of the finished
cocktail is 205g).

3. Mix the drinks uniformly after a successful

dispense.
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Original Design + Changes
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Original |dea

Removable
Auxilary Tubing Drink Ingredient

QR Code Drink Selection Buttons

Refridgeration Unit
Tubing

Removable Stirring
Rod Refridgeration Unit
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Block Diagram

User Interaction Subsystem Power Subsystem
Ingredients Information User Input 530 B Tl
QBHCods Status
W Camera
Webpage

Microcontroller Tuking Sulasystam

Solenoid Liquid
Valves Containers

<O

e Load Cell Subsystem
Mixing Subsystem |, |, Y
Stirring Mechanism Drink Holder
50RPM Motor
Load Cell

w Physical Connection

Stirring Rod with Spring o
. Power (12V) . Data O Voltage Regulator
. Power (5V) D Liquid D Darlington Transistor
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User Interaction Subsystem

@lMocktaiI Single Double@ Buttons:
(s @ : e 10kOhm resistor to reduce current

e 1uF debouncing capacitor

LEDs:

e 1kOhm resistor to reduce current

* Current Rating: 35mA
* Voltage Rating: 2V
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Power Subsystem 1

LDL1117S50R

« Voltage regulator in the original PCB design,

but it failed to function when soldered. RRTPr:
- Voltage Input (Max) - 18V a1 >DEVICE LTI s
. . 2 \ 3 |IN ouTL 2 B 5V
» Voltage Output (Min/Fixed) - 5V Er . _L
Ci Cc2

* Current Output - 1.2A l
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Power Subsystem

LM7805

» Used different regulator when breadboarding
the circuit.
« Voltage Input (Max) - 35V
« Voltage Output (Min/Fixed) - 5V
* Current Output - 1A
* 12V input to the circuit attached to all positive

leads of solenoids/motor

* Regulated 5V connected to ATMEGA328
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Load Cell Subsystem

« 1kg Load Cell sensor
« HX711 Load Cell Amplifier (ADC)

« Tested with Arduino Uno for calibration
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Microcontroller

5V,
) 1 ¢3
Microcontroller ATMEGA328P-P
4]
vz oo GND
ATmega328P-B, >z ppo [L4DoubleLED

AREF P20 MocktailLED « 1.8V - 5.5V operating voltage

PB2 [16SingleLED
pp3 [LZMOSI

PR OSCK 4 [ Jat  Satisfied our I/O pin requirement (23)
XTAL1/PB6 g LoadCellSCK Yi
ABLS—16.000MHZ-B2-T

XTALZ/::; . ’_1”:"2_0 « 32 KB EEPROM

pcq [R4SingleButton LoadCellDat]
PC2 25DoubleButton

Pe2be =& =5, + Easy to test as our Arduino Uno shares the same
2

pcs Bl
pcs RS

RESET/pes L RESET I, microcontroller

PDO 2o GND GND
PD1 |2

pp2 |l DispenseButton « Capacitors chosen to help regulate oscillation

PD3 15 MacktailButton

PD4 |6 SolenoidOneControl
PD5 11SolenoidTwoContral
PDE 12SolenoidThreeControl
PD7 [13Stirring

B1GND

GND
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Tubing + Stirring Subsystem

Control

« Original design: MOSFET
- Final design: Darlington Transistor (TIP122)

- Flyback diode prevents voltage spikes (1N4002)
« Resistors used at the base of the transistor limits current

R10 12V
1k ~N D3 |
SolenoidTwoControl Q2 INLOOT J14
1 ) Tip122 5 SolenoidTwoPasitive
N
< :

13

ELECTRICAL & COMPUTER




Tubing + Stirring Subsystem E

Ratings

« Electric Solenoid Valves
« 12V DC Operating Voltage
« Current Rating — 2A
* Actual Current — 1A

« 50 RPM Gear Motor
« 12V DC Operating Voltage
« Current Rating — 600 mA
« Actual Current — 180 mA
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Results
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Initial Dispense Trials

Mocktail 0, 0, 205 203 (-2)
Single 41, 82, 205 46.33 (+5.33) 85.33 (+3.33) 202 (-3)
Double 82, 164, 205 85.67 (+3.67)  163.33 (-0.67) 203 (-2)

Table 1: Initial Dispense Trials by Solenoid (in grams)
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Updated Dispense Trials

Mocktail 0, 0, 207
Single 34.5, 78.5, 207 41 82 205
Double 78, 164.5, 207 82 164 205

Table 2: Updated Dispense Trials by Solenoid (in grams)

17

ELECTRICAL & COMPUTER ENGINEERING




Demonstration

18
ELECTRICAL & COMPUTER ENGINEERING GRAINGER ENGINEERING



Successes

. Dispense the user’'s chosen drink with no
selection error.

2. Dispense the correct quantity of each
ingredient for each respective cocktail with
~10% accuracy (i.e. mass of the finished
cocktail is 205g).

3. Mix the drinks uniformly after a successful

dispense.
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Challenges

« Voltage Regulation (PCB)
« AVR Programmer

« |naccurate Drink Selection

ELECTRICAL & COMPUTER ENGI

146 ~
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

if (disp_butt_pressed) {

et

LoadCell.tarenNoDelay();
delay(3000);

delay(2000);
digitalWrite(SOL1_PIN, HIGH);
if (soll _mass)
readLoadCell(soll mass);
digitalwrite(SOL1_PIN, LOW);

delay(2000);
digitalwrite(SOL2_PIN, HIGH);
if (sol2_mass)
readLoadCell(sol2 mass);
digitalwrite(SOL2_PIN, LOW);

delay(2000);
digitalWrite(SOL3_PIN, HIGH);
if (sol3 mass)
readLoadCell(sol3 mass);
digitalWrite(SOL3_PIN, LOW);

delay(2000);
digitalWrite(MOTOR_PIN, HIGH);
delay(20000);
digitalwrite(MOTOR_PIN, LOW);
delay(5000);

disp butt pressed = false;
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Conclusion
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What we Learned

Even "simple" projects require significant R&D and planning
- Extra time should be allotted for unexpected setbacks
 Balancing responsibilities can be difficult

« Realistic expectations are important

- Data collection is crucial for any successful project

- Thoughtful decisions are better than quick decisions
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Future Changes/Design Revisions

« Higher RPM motor

« Retractable and/or removable motor

« Quick release tubing for easier cleaning

« On device screen which displays menu and
modifies masses according to currently selected
drink

- Wider dispensing plate to allow for more cups

« More ingredient containers
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Ethics

- Underage drinking

« Default drink mocktail

« Website warnings

¥ IEEE

ELECTRICAL & COMPUTER ENGIN

]
e
F
—

|
(
’
£
»

WILLIAM GRANT AND Soxs, [
NEw York, NY.

ESTABLISHED 1886

S Mso16610¢

3

ARG ]

GOVERNMENT WARNING: (1) ACCORDING T0 THE =0
| SURGEON GENERAL, WOMEN SHOULD NOT DRINK - s 0
* %kgostgo#cTﬁEVERAGEs DURING PREGNANCY BE- ==
‘ E RISK OF BIRTH DEFECTS. (2) CON- _——o
 SUMPTION oF ALCOHOLIC BEVERAGES IMPAIRS ;";_L‘:"
YOUR ABITY TO DRIVE A CAR OR OPERATE M- E—
CH|NERY AND MAY CAUSE HEALTH PROBLEMS. ,_//
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Questions?
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Thank You

Contact Information:

Carson Van Pelt: carsonv2@illinois.edu
Ben Thuma: bthuma2@illinois.edu

Caleb Kong: calebk3@illinois.edu
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