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Executive Summary 

Everyone deserves to be able to do the things that they love and have the freedom to do so. The client 

enjoys gardening as a hobby, however, due to some of her medical conditions it has become difficult to perform 

the physically demanding aspects of home gardening. We chose to help Alanna get back into gardening by 

designing a tool that makes the task easier and more efficient. The client discussed difficulties bending at the 

waist, therefore it was important that the tool we designed was easy to use without the requirement of bending 

down to the ground. Her lymphedema makes it hard for the client to put a lot of physical strain on their body, so 

our design should be one where it is not required to use a lot of physical body strength. Sometimes it is difficult 

for the client to grip something for a long period of time; it becomes easier when the grip is larger, and the material 

used is comfortable to hold.  

 

Figure 1: A visual display of the final prototype. 

The main goal for our design was to create an efficient device which will allow Alanna to get back into 

seed gardening. This needed to be a device which does not require her to bend at her waist, as she said this 

causes discomfort, comfortable, durable, easy to use, safe and lightweight so she does not bear more weight on 

her body than she needs to. After ranking our 4 designs in a design matrix, our most effective designs were the 
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Comfortable Grip Digger and the T-Bar Planter. The final prototype utilizes ideas from both initial prototypes 

to maximize comfort, efficiency, and simplicity. Our design has a list of functionalities that allow Alanna to 

complete different gardening tasks on her own. The design can complete different tasks such as: digging a hole, 

seeding, and removing weeds efficiently. With the three points of contact, the tool can be operated with minimal 

exertion and bending of the waist. The user’s arms never need to be raised as she stated it causes her discomfort. 

With safety and minimal weight of the product also being a key component covered in our design, we were able 

to come up with our final prototype. Moving forward with the design, we would add additional gardening tools 

that can be attached to help Alanna explore different gardening tasks.  

Introduction  

Background Information  

Alanna has various medical conditions that were taken into consideration while designing this product. 

First, she has lymphedema which can cause arm symptoms including discomfort, heaviness, swelling, lack of 

strength, and skin issues. This can lead to a lot of problems for gardening because when a person is gardening 

most existing tools require a lot of arm strength to use. A second condition is fibromyalgia which can lead to 

sleep disturbances, fatigue, headache, morning stiffness, paresthesia’s, and anxiety. This also ties into gardening 

because if a person is experiencing tiredness due to lack of sleep, their body will be weak making it extremely 

difficult to perform gardening tasks. A third condition is spinal arthritis. Spinal arthritis can result in back and 

neck pain, stiffness, or loss of flexibility in the spine. This makes it difficult for a person with spinal arthritis to 

bend at the waist making most existing gardening tools useless to them. Finally, the client has a condition called 

spondylitis which could cause discomfort in the shoulders, hands, ribcage, hips, thighs, and feet. Like the other 

conditions, spondylitis would make it extremely challenging to perform simple gardening tasks.  

Refined Problem Statement 

Design a system or mechanism to help Alanna comfortably and efficiently garden in her backyard, 

considering her immobility and physical challenges, so she can do the things she loves again.  

Objectives and Constraints of Design 

There are three main objectives to this design which include the product being lightweight, 

comfortability, and easy to use. First, it is important for the tool to be lightweight because that makes it easier 

for the client to use without requiring a lot of physical strain. If the product is very heavy it will require a lot 

more effort to use the tool, whereas if it is lightweight, it would take a lot less effort to use. Second, the product 
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should be comfortable, if it is awkward to hold it makes it more difficult to use it properly. Also, the client 

mentioned that certain materials can be problematic to her, therefore it is important that the material used is 

comfortable to be gripping for a long period of time. Third the product should be easy to use because if it is a 

complex system, it can make it harder to function properly. 

Existing Ideas/Solutions 

A ‘bulb planter’ is a common gardening tool that features a cone-shaped blade for digging small holes.  

Other attachments for the tool, such as the pike and the weeder, are also nothing new in terms of gardening. Our 

idea was to engineer around these already existing designs to suit the client’s needs and challenges. 

Conceptual Design 

Ideation 

The team decided that a morph chart would be the most suitable design tool for the first steps of the 

brainstorming process.  This decision was made on the basis that a morph chart provides an organized approach 

to coming up with different concepts that open the search to a defined design.  Based on the group’s prior 

knowledge of gardening, numerous functionalities that the tool should perform were brainstormed.  These 

included digging a hole, planting seeds, refilling a hole, and removing weeds.  For each function, the group 

came up with four potential means of completing this task, such as a tube for planting seeds.  Creating this 

morph chart laid out many potential ideas for the group members to base their preliminary sketches from.  Each 

group member created two concept sketches, trying to incorporate as many of those functions as possible.  

Group members would move on to refine what they believed to be the most apt of their two initial sketches in 

preparation for the next stage of the design process. 

Design Alternatives 

After heavy consideration, aspects from two group members’ refined sketches were combined to move 

on with the design process.  None the less, all group members provided viable solutions to the problem at hand.  

One alternative design was focused on a unique means of digging a hole that involved twisting the tool into the 

ground with a drill bit.  Another was inspired by the comfortability of scooter bars and implemented a T-bar 

shape to effectively perform the function of digging a hole and refilling it.  Next, a group member produced a 

refined sketch of a multi-tool, with many capabilities including a sweeper to fulfill the function of filling a hole.  

All these alternative designs shared similar functionality, but each had a unique means of completing it. 
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Decision Matrix 

A decision matrix was used to help determine which initial designs were most practical. There were five 

different criteria each weight differently based on its importance. The ranking from most important to least 

important were as follows; effort to use, efficiency, comfortability, lightweight, and safety. It was decided that 

effort to use should be weighted the highest because the main goal of this gardening tool is that it is easy to use 

with very little physical strain so that anyone can easily use the tool. Second the efficiency of the tool is very 

important as well because we want the tool to work just as well, if not better, than other already existing 

gardening tools. Based off this list of criteria that were important to consider when choosing a design for the 

product we were able to narrow it down to two designs the T-Bar Planter and the Comfortable Grip Digger 

because both were able to best implement the criteria into the design.  

Design Evaluation 

After deciding on the two designs feedback was given to help improve the design further. The feedback 

for the Comfortable Grip Digger included adding length to adjust the size of the tool and creating a third clip for 

digging smaller holes. We were also given feedback to increase the grip size since the client can have difficulty 

gripping small objects for long periods of time, as well as the seed dropping mechanism being poorly placed. 

For the T-Bar Planter we were told to consider more support on the material, this would make it work for a 

longer period and under a larger amount of pressure. 

After receiving the initial feedback, the team decided to take some of the strong points from both 

designs to create a combined design. To address the problems of grip size as well as the seed dropping 

mechanism from the first design, we added the T-bar from the second design to the first design. This ensured 

that the tool was easy to grip and hold for a long period of time well also making it easier to use the seeding part 

of the device since both hands will now be located at the top of the tool together. Another idea taken from the 

second design and added to the first design was a foot stomp. The main problem with the first design initially 

was the physical strain on the user, however, with these adjustments the user could now use both hands/arms as 

well as their foot to help distribute the physical strain throughout their body. The clip-on idea from the first 

design was kept. However, we decided on three different clip ons a pike for digging the hole, a weeder, and a 

cone for filling the hole. One more minor thing we had changed was the original method for digging was a 

shovel, however, we chose to change this to a pike because a pike would require less physical effort by the user. 
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Final Proposed Design 

Final Design Description 

The final design was created with a reinforced T-bar with supports where Alanna would be able to easily 

hold the device with both hands on the T-bar. There is a foot stomp on the rod of the device where Alanna can 

also use her foot to add power when using the device. The tube has a seeding mechanism to help Alanna drop 

seeds into the ground without requiring much movement or bending at the waist. This seeding mechanism is in 

the form of a tube that separates into four different sections. Finally, there is three different attachable tools used 

for various parts of gardening. The first tool is a pike used to create small holes. The second tool is a weeder 

which removes weeds from the ground. The third tool is a bulb planter which can create a larger hole as well as 

fill that hole back up with dirt. Each tool can be attached to the rod by sliding in. 

Specifications of Design 

Our final product is a comfortable multifunctional gardening device perfect for our client Alanna. The 

reattach-able tools design maximizes the functionality of the device. Alanna will be able to perform a variety of 

gardening tasks such weeding, seeding, digging, and filling a hole, all within the use of one device. The tools 

can be easily inserted into the bottom of the device and you will be able to push it in and it will stay in place. 

The removal process is easy and requires little to no effort of pulling the tool out. The device also includes a 

seeding tube mechanism that helps Alanna get back into using seeds. The tube separates into four different 

sections to allow for even distribution. To focus on our client’s comfortability, we have added a three point of 

contact idea to our design with the hand bar and footrest. The hand bar tool is thick and is covered with a foam 

material to allow for a comfortable grip. Near the bottom there is a footrest attached where the client will be 

able to exert most of the force. The three point of contact concept will make sure that our client will be able to 

complete all gardening tasks standing up. 

Discussion of Objectives/Constraints Met  

The first objective that we considered important was sustainability. It was determined that the ideal way 

of determining how sustainable a product is, was to count how many parts of the product are recyclable. On the 

final product each material used is recyclable making the product sustainable. The next objective was how 

durable the product is, determined based off its fatigue strength and its performance in a stress test to simulate 

years. For this objective we would use Autodesk Inventor to create a simulation that would determine how 

durable the final product is. The next objective is low cost, based off the materials selected we were able to 
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calculate the price of the final product which would be around $22, this is a reasonable price therefore the 

objective of low price is met. The final objective was user friendly, measured through a rating of comfortability. 

To meet this objective a foam grip was added as well as the three-point contact method. It was also tested using 

the physical model we created. 

Why Certain Materials Were Used 

For the re-attachable tools, the material used was stainless steel. We chose this material because it has a 

resistance to scratching and rust as well as a high yield strength.  We believe it is important for the tools to not 

deform from use over time. The shaft and bars would be constructed using aluminum because it is relatively 

lightweight and would be painted for protection against rusting. The top bar is covered with EPDM foam 

(ethylene propylene diene monomer foam), which is a common material used for grips.  We decided to 

implement this material not only for overall comfort, but also considering the client’s lymphedema. Finally, the 

material for the seed dropper is made from PET (polyethylene terephthalate) which is a hard, recyclable plastic. 

Using these materials results in the product meeting the objective of being relatively lightweight and not too 

expensive. 

Conclusions 

Looking Ahead  

Given more time to work on the final product we would have run some more tests on the device, such as 

the length a person could hold onto the device before getting tired. Another test would be building the device to 

physically demonstrate how the device would function and how the building process would happen, showing 

how long it would take for the final product to be produced. If we had more time, we could have redefined the 

device and gotten feedback from the client to better understand any potential problems the client may have with 

the product. Looking ahead we could potentially add more reattach-able gardening tools to help Alanna perform 

more tasks with ease. We could also implement an improved method of attaching the tools to the rod for better 

security.  

Looking Back 

For this project, the problem presented was very open ended, giving the team a lot of freedom with what 

specific problem to tackle. This caused the group to really focus on one specific problem instead of trying to 

solve everything at once. In the previous projects the problem was very structured, but for this project we were 

required to analyze the problem and work through it as a real-life problem would be approached. In this team 
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dynamic we used a lot of communication skills so we could effectively and efficiently finish the work in a 

reasonable amount of time. Each member contributed their share to the overall project. We were able to work 

off each other's ideas, combining them to make the ideal product. In the future the design process should give 

more time for each step of the project as well as putting more time and thought process into the brainstorming 

before the actual building of the device. One major change to the work dynamic of the team would be actual 

meetings in person rather than virtual. Another change would be more in-depth research on resources and 

availability of more resources for the project.  
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Similar commercial products: 

Bulb Planter: 

  

Weeder: 
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Client Meeting Notes 
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Prototype Iteration Pictures 
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Initial Prototype 

 

Section 3 

Final Prototype pictures 
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Weeder: 
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Exploded Drawing: 
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Final Drawings:  
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Rod with footrest: 
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Seed tube: 
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Rod support: 
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Bill of Materials for final design: 
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Preliminary Gantt Chart 
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Final Gantt Chart 
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Logbook 

Date Reason Length (hours:mins) 

March 12 Finishing up milestone 2 0:30 

April 4 Working on video presentation slides and script 1:09 

April 6 Recording video presentation 0:30 

April 11 Working on project summary 1:14 

April 13 Working on project summary 1:42 

April 14 Final touches on project summary 1:00 
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