Appendix A

Equipment Piece

Laser

5V 650nm Laser Diode

Mount

MTO-laser Metal Aperture and Support Component
Transistor
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Polarization

BOWER Digital Linear Polarizer

58mm to 55mm Step-Down Ring Adapter
55mm to 58mm Step-Up Ring Adapter
Laser Cut Plastic Gear

Mount

Servo

HobbyKing HK15328A Digital Servo
Pin to DC Power Adapter

DC to 12V Outlet Adapter

Laser Cut Plastic Gear (Replica)

Light Dependent Resistor (LDR)
LDR

Analog to Digital Converter

Mount

Computation

Raspberry Pi

USB Wall Adapter

USB Male-to-Male Cord
Wireless Internet Connection
Digital Ocean (DO) Server

Additional ltems

27" x 12" Wooden Base
Breadboard

Male-To-Male Pins (total price)
Female-To-Female Pins (total price)
Male-To-Female Pins (total price)
1" Bolt

2" Bolt

1/4" Nut

2" Wood Screw

0.5" Wood Screw

5/8" Wood Screw

0.25" Machine Screw

Epoxy

Logitech HD Webcamera
Logitech Webcam Mount

Flexible Logitech Webcam Clip

Total Cost:

$6.50
$0.10
$17.79
$0.50

$7.99
$3.99
$3.99
$0.50
$0.15

$21.32
$0.95
$6.99
$0.50

$1.99
$8.99
$0.15

$34.98
$3.39
$5.00
$0.00
$10.00

$1.75
$5.69
$2.33
$2.33
$2.33
$0.18
$0.32
$0.07
$0.44
$0.05
$0.17
$0.05
$6.39
$18.99
$19.98
$15.99

$281.78

Quantity
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Description

13.5mm diameter

0.75" x 1.25" x 3" plywood with 2" deep, 0.5" diameter hole drilled down through center

2" high vertical metal rod equiped with black metal shell at top of rod fit to hold and stabilize laser diode, inner diameter of 13.5mm
amplifies voltage from 3.3V on Raspberry Pi to required 5V of laser

once glued to mount/gear allows screwing of polarizer on or off the mount
glued to second polarizer mount for screwing second polarizer on or off the mount

0.25" x 3.5" x 5.5" plywood with 1.5" diameter apertures drilled in center to allow laser beam to pass through mounts

provides higher voltage to servo

comes with plastic cover screwed to mount as referred to in description of apparatus
the Raspberry Pi takes in digital signal input only and a converter was thus needed
1.5" x 3.25" x 1.75" plywood

we utilize a DO server to connect the Raspberry Pi to the QUERB platform through a websocket command tunnel

both bases are attached to each other through screws to allow a thicker mounting support

used to hold the pole of the MTO-laser metal mount in place in our drilled hole in the wooden laser mount
used to secure the servo to the side of the second polarizer mount

used to tighten servo onto 2" bolt on second polarizer mount

used to secure LDR mount

used to secure the LDR cover onto the wooden block mount

used to secure top wood base to bottom base

used to secure plastic gear on servo and LDR to the LDR cover

for gluing ring adapters and additional items

bird's eye, LDR, and servo-gear system

used to mount a webcamera for a bird's eye view perspective of the apparatus

used to mount webcameras on the second polarizer mount for views of servo and LDR



