Trail Mix Dispenser
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Figure 1. Block Diagram of the Trail Mix Dispenser.
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Front Wiew Side View
UPDATE:
The size of the After discussions with the
container is arbitrary machine shop we will be
purchasing commercial
cereal and snack
dispensers and coupling
motars to the already
existing rotating fins
rather than designing our
own.
4cm + width of motor Ich
Motor Fins
In the limit where the width of the motor is very small Fins will stick 2cm out from the mator
V = 1r’h/n, where n is the number of compartments Each fin will be separated by 60° for a total of 6 fins
V=1*4%4/6 = 8.3cc The fins will be rectangular 2cm x 2cm

We believe this is small enough to finely control the
amount of ingredients dispensed

Figure 2. Physical diagram of the container modules.
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Mixing Bowl!

Stepper Motor
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Top View

Load Sensor

The mixing bowl will have a motor within it to mix
It will be attached to the a platform that is hinged to a
static part of the design.
The load sensor will be below the bowl
It will be tilted via a pulley system using a stepper motor.
Mixing Motor:
Similar design to the
motors in the container,

however DC Motor
Figure 3. Physical diagram of the mixing bowl.
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Figure 4. Sparkfun EasyDriver based stepper controller
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Figure 5. Stepper controller with individual control over 5 steppers
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Figure 6. Physical diagram of the overall Trail Mix Dispenser

Requirements Verification
120V-12V AC/DC Converter Item 1
1. V,,=12V+0.2V at 3.33A 1. Power converter with 120VAC from
wall outlet.

2. Place 3.6Q load between V_, and
GND pins of the converter.

3. Ensure the voltage between V_, and
GND is within 11.8V and 12.2V using

multimeter.

5VDC Voltage Regulator Item 1
1. V,,=5V+0.2V at 0.7A 1. Power regulator with 12VDC.

2. Place 7Q load between V, , and GND
pins of the regulator.

3. Ensure the voltage between V_, and
GND is within 4.8V and 5.2V using
multimeter.




3.3VDC Voltage Regulator
1. V,,=3.3Vx0.2V at 0.22A

Item 1

Power regulator with 5VDC.

Place 15Q load between V_, and
GND pins of the regulator.

Ensure the voltage between V_, and
GND is within 3.1V and 3.5V using

multimeter.

5V to 3.3V Level Shifter
1. Shifts digital 1/0 reference voltage
from 5V+0.2V to 3.3V+0.2V
2. Shifts digital 1/0 reference voltage
from 3.3V+0.2V to 5V+0.2V

Item 1

Noahkwh=

Item 2

Noohkwh=

Supply 5V to VCC(A)

Supply 3.3V to VCC(B)

Set DIR = 5V

SetA=0

Verify thatB=0
SetA=1(5V£0.2V)

Verify that B =1 (3.3V £ 0.2V) using a
multimeter

Supply 5V to VCC(A)

Supply 3.3V to VCC(B)

Set DIR = 0V

SetB=0

Verify that A= 0

SetB=1(3.3V +£0.2V)

Verify that A =1 (5V £ 0.2V) using a
multimeter

Load Cell
1. Must have +5g combined error
2. Must be able to support a maximum
load of 1kg

Item 1

-_—
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Item 2
1.

Power load bar with 10V

Attach measurement leads to
oscilloscope

Mount load bar so that weights can be
placed on the non-mounting end
Place 0.25kg weight on load bar
Measure and record the voltage
Place 0.50kg weight on load bar
Measure and record the voltage
Place 0.75kg weight on load bar
Ensure that voltage is (0.25kg voltage
+ 0.5kg voltage)+1%

Stepper Motors
1. Must draw less than 1A current draw
when motor is static

Item 1
1.

Power the stepper motor control with
12VDC and 5VDC and connect the




2. Must have a torque greater than output leads to the motors.

160z-in at an angular speed of 10rpm 2. Ensure the current drawn to power the
stepper motors falls below 1A using a
multimeter
3. Repeat for remaining motors
Item 2

1. Calculate the number of pulses per
second required to achieve 10rpm

2. Compare with the provided torque vs
pps chart on the datasheet and
confirm that the torque is greater than

160z-in.
Stepper Motor Control Item 1
1. Must be able to separately control 5 1. Power the stepper motor control with
stepper motors 12VDC and 5VDC and connect the
2. Must be able to step motors at a rate output leads to the motors.
equivalent to 210rpm for 60 seconds 2. Provide the select bits for one of the

motors with VCC and GND.

3. Give the equivalent of a single rotation
in the form of a 5V square wave with a
frequency of 100Hz

4. Ensure the motor completed a single
rotation

5. Repeat steps 2-5 for the remaining
motors

1. Power the stepper motor control with
12VDC and 5VDC and connect the
output leads to the motors.

2. Mark a point on each of the motor

shafts.

Record the motors.

Provide the select bits for one of the

motors with VCC and GND

5. Give the control a 5V square wave
with a frequency equivalent to 10rpm
for 60 seconds.

6. Repeat steps 4-5 for all the remaining
motors.

7. Watch the camera footage and ensure
that each motor completed 10
rotations.
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Table 1. Requirements and Verification for the Trail Mix Dispenser




