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Executive Summary 

Around thirty percent of materials that are placed in recycling bins are not recyclable [1], thereby 

causing many recycling materials to be lost every year because they are mixed with waste. Canada only 

recycles just 9 percent of its recyclable plastics, leaving the rest to be incinerated or placed in a landfill with 

other garbage [2]. There are stations with sorting facilities that aid in separating trash from recyclable 

materials, however, they cannot always recycle everything that should be recycled. Sorting facilities are 

equipped with sensors to detect different kinds of materials, as well as the presence of contaminants. In this 

project, we were tasked with designing a system for sorting and recycling containers based on their material 

[3].  

The main function of the hopper and lifting mechanism is to securely transport the recyclable and 

deposit materials without any issues. The hopper must fit within the distance between the rungs on the 

baseplate and must fit multiple containers. To guarantee the materials within the hopper can be deposited 

without any faults, a curved extrusion was added for the container to trip over and fall into a bin to compensate 

for the limits of the lifting mechanism. For the lifting mechanism, it must fit within the end of the baseplate and 

the actuator must be constrained to the baseplate. With these constraints, the lifting mechanism had to be 

simple and size efficient. The lifting mechanism designed utilized a rack and pinion design to fit these 

requirements and was able to lift the hopper given its smaller size. Since the actuator had to be constrained to 

the baseplate, a single gear would be insufficient in lifting the rack to an appropriate height for the hopper to 

deposit the containers. To avoid this issue, we used a second gear that would maximize the full size of the 

rack. For the computing sub-team, their task revolved around the idea of designing a computer program that 

identifies different types of garbage (containers) and deposits it into its designated bin.  

At the start of the program, the container attributes are already determined, and the container is 

positioned in the Sorting Station for pick up. A robotic arm (Q-arm) then loads the container onto the Q-bot. 

The Q-arm keeps loading containers onto the Q-bot until the following: a container with a different ID than what 

is already on the Q-bot is positioned on the Sorting Station, three containers have been placed on the Q-bot, or 

the total mass of the new container positioned in the Sorting Station as well as all the containers currently on 

the Q-bot exceeds 90-grams. The Q-bot transfers the container(s) to the correct bin. The Q-bot then deposits 

the container into the correct bin. The Q-bot then returns to its Home position.  

The use of newer sensor technology paired alongside efficient lifting mechanisms paves the way for the 

future of recyclability. 
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Project Schedule Meetings: 

Preliminary Gantt Chart: 

 

Final Gantt Chart: 
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Logbook of Additional meetings: 

Date Summary Proof 

January 30, 2021 Modelling Sub Team 

members had to meet up 

to finish their Milestone 

3, where they had to 

finish creating their 

preliminary designs. 

 

Computing Sub team 

had to meet up to also 

finish Milestone 3, 

where they had to 

complete the code for 

depositing and returning 

home 
 

 

February 2, 2021 Modelling team had to 

meet up to finish their 

preliminary design so it 

could be prepared for 

evaluation from the TA. 

 

Computing sub team 

also had to finish the 

required part of the code 

that will be reviewed by 

the TA. 
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February 6, 2021 Modelling team had to 

meet up to finish 

assembling their design 

and create some changes 

based on the TA’s 

feedback.  

 

Computing team also 

had to do some changes 

based on the TA’s 

feedback 

 
February 14, 

2021 

Modelling sub team had 

to meet to finish 

assembling and put some 

final touches for the 

interview. A document 

was made that 

summarizes everything 

that was made to prepare 

them for the interview. 

 

Computing sub team had 

to meet to finish the 

infinite cycle and make 

sure the program works 

multiple times with no 

issue. 
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March 4, 2021 All group members had 

to meet to start the final 

deliverable. The 

executive summary had 

to be done and the 

individual tasks were 

split 

 
March 6, 2021 Group members had to 

meet up to make sure 

everything was ready to 

be submitted and make 

some changes if needed. 
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Scheduled Weekly Meetings: 

Weekly Design Studio Agenda and Meeting Minute’s:  

January 14, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

 No work or check-in was asked from last week 

Pre-lab Assignment Check-in: 

No pre-lab in this week 

How is Milestone going? 

1. Introduction with TA and group members – 1st DS 

2. Discuss Why/How Ladder 

3. Feedback on Objectives vs Constraints 

Future Tasks/Next week: 

Divide team into sub teams 

Complete individual sketches 

Complete individual research of sensors 

Complete Preliminary Gantt Chart 

January 21, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

Assigned work for last week was done and submitted 

Pre-lab Assignment Check-in: 

Research for sensors had to be completed 

2 mechanism concept Sketches is completed  

How is Milestone going? 

Discussing all applications for the sensors in computer program 

Evaluating the mechanism sketches based on metrics and choosing the best design 

Future Tasks/Next week: 

Complete individual computer program workflow 

Complete detail individual sketch of device assembly 

 

January 28, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

Assigned work for last week was done and submitted 

Pre-lab Assignment Check-in: 

Individual program workflow is completed 

Detail sketch of device is finished 

How is Milestone going? 

Planning each task for the program and writing pseudocode 

Creating a solid model of the components of our design assembly, then taking 

screenshots 

Future Tasks/Next week: 

Completed modelling and assembling of device components 

Complete 3 out of 5 program tasks  
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Getting for ready for mini-interview. 

 

February 4, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

Assigned work for last week was done and submitted 

Pre-lab Assignment Check-in: 

modelling and assembling of device components are not completed due to Inventor 

crashing (Not completed) 

2 out of 5 tasks were finished (Not completed) 

How is Milestone going? 

Attending the mini-interview and getting feedbacks from the TA 

Documenting Feedback 

Making changes based in the feedback that was given 

Future Tasks/Next week: 

Continue working on assembly and code. 

February 18, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

Assigned work for last week was done and submitted 

Pre-lab Assignment Check-in: 

No pre-lab was required for this week 

How is Milestone going? 

Dedicated work time 

Future Tasks/Next week: 

Getting ready for the individual interview 

February 25, 2021 Attendance/Updates: 

Everyone attended the meeting 

Check-in from last week: 

Make sure that program and device assembly is ready to be presented 

Pre-lab Assignment Check-in: 

No pre-lab was required for this week 

How is Milestone going? 

Attending interview 

Future Tasks/Next week: 

Work on final deliverable 
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Design Studio Worksheets: 

Milestone 0 
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Milestone 1 
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Milestone 2 
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Milestone 3 
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Milestone 4 
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Appendix B – Engineering Drawings and Exploded Assembly: 

Engineering Drawings: 
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Screenshots of Exploded Assembly: 
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Appendix C – Screenshots of Computer Program: 
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