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Abstract
In the previous deliverable we were tasked with generating the conceptual design of our

chosen concept, the switch sensors. We were also tasked with creating a bill of materials
required to create our prototypes throughout the entire project. The purpose of this deliverable is
to present our first prototype and provide information on its most important components, as well
as discuss the feedback we received from our client.

2



Table of Contents
Abstract 2

Table of Contents 3
List of Tables 3
List of figures 3

Introduction 4

Feedback 4
2.1 Client Feedback on Chosen Concept 4
2.2 Feedback from Potential User/Client (Cabin Brewery) 5

Prototype I 6
3.1 Prototype I Overview 6
3.2 Analysis of major components 7
3.3 Prototyping Test Plan 8

Conclusion 9

List of Tables
Table 1. Prototyping Test Plan, Analysis, and Results………………..….…………8

List of Figures
Figure 1. Switch Sensor on Palletizer………………………………………………5
Figure 2. Hall Effect Sensor Next to Filler Section of Production line………….…5
Figure 3. Switch Sensor for Prototype I……………………………………………6

3



1. Introduction

In the previous deliverable a conceptual sketch as well as prototyping test plan was
created as well as a bill of materials and cost estimation needed to make our prototypes. The
purpose of this deliverable is to materialize our ideas by presenting our first switch sensor
prototype, as well as receive client feedback. This deliverable is divided into three parts. Firstly,
we will go over the feedback we received from our client meeting on our conceptual design,
secondly, we will present our first prototype, and lastly we will document our prototyping test
plan.

2. Feedback

2.1 Client feedback on Chosen Concept

The second client meeting was very insightful. We managed to get a lot of positive
reactions as well as many points to focus on. We learned more about the client’s desires which
allows us to tailor our product to their needs better.

When presenting our ideas to the client we presented two options for the sensors. These
are Optical/ laser sensors that detect how far away an object is or if a beam is cut off, and the
other sensor was a physical sensor that would trigger every time a can or bottle on the tract hits
it. For the optical sensor, the client's feedback was to keep in mind that some of the conveyors
were up to 24 cans wide as well as the cans are not perfectly in line with each other so it may be
difficult to use laser sensors as the beam could not get through the cans.

For the physical sensor, the client told us to use physical sensors, the piece that is
touching the cans needs to be a food-grade material and that we could probably not use it on
sections of the line where the liquid in the cans is open to the air. We also gathered that the client
would prefer for us to integrate/run the information gathered from the sensors through the system
they already have in place at the brewery, and it would be best done by physical connections by
wires. Other than those things we should keep in mind we were told our ideas look solid.
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2.2 Feedback From Potential User/Client (Cabin Brewery)

During the reading week break, we sought after a potential client in order to get a closer
look on the production line process of a brewery as well as receive some constructive feedback
and opinions on our switch sensor concept. One of our team members reached out to Cabin
Brewery in Calgary. The head of marketing, Haydon Dewes, was kind enough to provide a tour
of the brewery as well as introduce us to a member of the crew, who has profound knowledge of
the production line machinery. Although Cabin Brewery operates using Hall effect sensors on
their production line for cans, they do have a switch sensor on their palletizer. They agreed that a
switch sensor was a viable option. They also agreed that the sensors should be connected
physically through wires. The following photos have been approved by Cabin Brewery to be
shown for the purpose of this project.

Figure 1: Switch Sensor on Palletizer

Figure 2: Hall effect sensor next to filler section of production line
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3. Prototype I
3.1 Prototype I Overview
For our first prototype we decided to purchase 10 micro roller lever arm switches.

Figure 3: Switch Sensor

The switch is a SPDT (single-pole, double-throw) type, which means it has three terminals -
common (COM), normally open (NO), and normally closed (NC).The switch will be connected
to an Arduino Uno 5V pin, ground pin, and a digital pin (pin 2). An LED will also be attached to
pin 13 on the breadboard to turn on whenever the switch is activated. Once it is all set up, the
following code will be used:

int switchPin = 2;
int ledPin = 13;

void setup() {
// Initialize the switch and LED pins
pinMode(switchPin, INPUT);
pinMode(ledPin, OUTPUT);
}
void loop() {
// Read the switch state
int switchState = digitalRead(switchPin);
// If the switch is pressed, turn on the LED
if (switchState == HIGH) {
digitalWrite(ledPin, HIGH);
}
else {
digitalWrite(ledPin, LOW);}}
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Now that the switch has a simple output (the LED light), we can try to activate it in many
ways by simulating cans of different sizes and weights activating the switch. This can be detailed
in the prototype test plan on page 8 of this document.

3.2 Analysis of Critical Components

Critical components within this prototype include the arduino sensor and the
computer interpreting the data from the sensor, as well as any components within the line
of communication between both of those. We anticipate that most issues would arise from
a malfunctioning sensor and a faulty computer program. The transmitting of data from
the sensor to the computer should be very straightforward and problem free, but if an
issue were to arise there, it would render the whole product useless, making it a critical
component of our product. For our sensor there are several things that we need to
determine, most importantly what the maximum speed at which the sensor maintains
100% accuracy along with what setup (orientation, height, tilt etc.) gives the best results
and what the most efficient way to transmit this data to the computer system (most likely
a usb cable) is. For the computer system, a multitude of things could go wrong and each
one of those can prove to be critical. Coding the program correctly and ensuring that it
functions properly without any errors will be a priority, achieved through extensive
testing of the program during the prototype phase.
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3.3 Prototyping Test Plan

The following is a prototyping test plan to verify the feasibility of our first
prototype.

Table 1: Prototyping Test Plan, Analysis, and Results

Test

ID

Test

objective

Description of

Prototype used and of

Basic Test Method

Description of

Results to be

Recorded and

how these results

will be used

Estimated Test

duration and

planned start

date

1

Switch Sensor

LED activation

test to have

an output

indicator

Using the switch

sensor connected to

the arduino, we will

run the code.

Manually activate the

sensor to ensure the LED

light turns on. This will act

as our output

March 7
th

2023

Test Duration: 5

minutes

2

Conveyor

speed test

We will simulate the

conveyor belt with a

makeshift one out of

cardboard and paper.

We will place the

cardboard on a flat surface

and test its friction against

the floor or a table etc.

March 7
th

2023

Test Duration: 5

minutes

3

Filled

Aluminum

355ml Can

Test to

determine

metrics on

cans

We will place the

sealed 355ml can

containing liquid on

the “conveyor belt”

and run it through the

sensor.

We will see if the sensor

needs to be at a certain

angle or height to

efficiently detect the can.

We will document our

findings.

Stopping Criteria: LED

light is activated

consistently

March 7
th

2023

Test Duration: 5

minutes
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4

Filled Bottle

test to find

metrics on

bottles.

Using a sealed glass

bottle containing

liquid, we will run it

through the sensor on

the conveyor belt

made of cardboard.

We will document the angle

or height that the sensor

must be placed for bottles

specifically.

Stopping Criteria: LED light

is activated consistently

March 7
th

2023

Test Duration: 5

minutes

Conclusion

This deliverable helped us complete a major milestone which was the creation of our first
prototype. This prototype will help us make significant improvements to our design as it will
allow us to visualize and test out our conceptual design. We will be able to figure out what the
optimal placement and setup is for our sensor in order to achieve maximum efficiency while
maintaining absolute accuracy. Additionally during the lab we got feedback, mostly regarding
the purchase of materials for our prototype. This feedback helped us figure out how we want to
proceed with purchases ( quantities etc.) and we placed our orders for materials shortly after.
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