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To:   EGR Corporation 
From:   Sydney Beckett, Rebecca Lau, and Jimmy Xiao 
Subject:  Happy Meal Toy Proposal  
Date:   March 22, 2019 
 
The objective of this memo is to propose a design for a fun and innovative McDonald’s Happy 

Meal toy. Within the design proposal, a detailed description of the prototyping process, final 

product, and marketing analysis will also be presented. 

Executive Summary  

Fluke Toy Corp. has contacted EGR Corporation and requested a new toy to distribute in 

McDonald’s Happy Meals. Therefore, EGR Corporation has tasked the team to design an 

innovative and entertaining toy that is safe for children. The team approached the design 

process by analyzing potential users through character mapping, brainstorming ideas, and 

refining ideas via value matrices to select an optimal design. After the ideation process, the 

team developed CAD drawings of each part of the toy via SolidWorks, considering such factors 

as choking hazards, cost, tolerances, and injection molding capabilities.  

The final design is an animated chicken figurine composed of three primary pieces: the head, 

the body, and the feet. The product is part of a collection of different colored chicken figurines. 

Children can play with this toy by removing the head and feet from the body and 

mixing/matching body components with other colored body parts. For example, children can 

build a chicken with a blue head, orange body, and green feet. The final design is composed out 

of ABS plastic and costs $0.29. Future recommendations include redesigning the pegs and 

holes between each of the primary parts so as to prevent a poking hazard as well as to 

minimize cost by making the body of the toy smaller. 

Description of Approach  

Ideation Techniques 

The team approached the task by first generating a How-Why map (Appendix A). The 

team members considered the constraints of the task—namely, the choke hazards and 

the cost—then considered the main goal of the project. By doing so, the team was able 

to consider subtopics and new ideas for the product design. The team elected to use a 

how-why map because this ideation technique helped the team consider all aspects of 

the assignment, organize their thoughts, draw connections between ideas, and ensure 

that their ideas still relate to the primary goal of the product. 

After developing a greater understanding of the assignment, the team began to 

brainstorm possible themes and toy concepts. This ideation technique allowed the team 

to focus on the flexibility and fluency of their ideas. During this process, each member 

presented ideas to the group, and one member recorded all ideas (Appendix B). The 

team decided to brainstorm because this ideation technique allowed all members to 

actively listen to the team members’ ideas, to provide feedback, and to bounce off other 
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ideas. This technique ultimately encouraged a wide variety of ideas, one of which is the 

team’s final design. 

Idea Selection and Refinement  

After brainstorming, the team organized their ideas into major design blocks and 

narrowed down their ideas through compatibility and feasibility. Once the team 

narrowed down their ideas, they voted. Each team member received ten points which 

they could distribute as they see fit. The team elected to vote to refine the solutions 

because every member’s opinion was valued equally. The highest earning solutions 

were then developed. The solutions that passed were as follows: 

• Solution 1: A build-your-own animal where a child can mix-and-match 
features (14 points) 

• Solution 2: A make-your-own hamburger where a child can design and 
construct his/her own patties (9 points) 

• Solution 3: A figurine based off of a famous Olympian (7 points) 
 

After the design solutions were narrowed down, the team evaluated the ideas through a 

value matrix. The team elected to use a value matrix because this refinement tool 

assisted the team in analyzing the advantages and disadvantages of each design 

solution, weighing the features of the solution in the design criteria, and ultimately 

choosing the solution that optimizes the criteria and exceeds the expectations of the 

task. The team generated five criteria: cost (<$0.60), injection moldable, innovation, 

safety (pass the choke hazard), and universality. As shown in Table 1, the highest-

ranking solution was Solution 1, followed by 2 and 3. 

Table 1: Value Matrix 

Design Criteria Solution 1 Solution 2 Solution 3 

Cost (<$0.60) 2 2 3 

Injection Moldable 3 3 2 

Innovation 3 1 1 

Safety 2 2 2 

Universality 3 1 1 

Total 13 9 9 

*1-3 Scale, 1= worst, 3= best 

Toy Description and Key Features  

The final design is a figurine of an animated bird composed out of ABS plastic (Figure 

1). The figure consists of three primary pieces: the head, body, and feet. Children 

receive the toy disassembled in their Happy Meal toy and can put the pieces together 

(Appendix L) to assemble a full bird. Each piece connects to each other via peg and 

hole design, with the middle body part containing two holes for the head and feet with 
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pegs to connect into. Please refer to Figure 1 below for a final picture of the product and 

refer to Appendix C for a preliminary sketch of the product. 

 

 

Figure 1: Toy Assembled 

 

For a full-scale deployment of this design, the team advises designing other animals 

within this set and/or package sets with varying color schemes. Children would then be 

able to mix and match parts from different sets, adding a layer of entertainment and 

intellectual engagement (i.e. puzzle-solving) to the interaction with this product.   

Discussion of Key Design-For-Manufacturability Features  

To accommodate mass manufacturing with efficient injection molding methods, the team made 

several design decisions to optimize compatibility between pieces. The team decided to design 

the product with ABS plastic, as the material is cheap (130¢/lb) and lends itself to easy injection-

molding. 

The team split some of primary pieces into components to allow for an easy injection molding 

process. as they would need to be individually molded and then attached to accommodate the 

nuances and limitations of injection molding. For example, the head was split into 3 pieces: the 

front and back side, and the hair. Also, the body was split into 2 parts: top and bottom. This 

eliminated the features on the part that were incompatible with the cast and mold injection 

process. We plan to use ultrasonic welding or glue to join the parts once molded. Furthermore, 

each part consists of constant wall thickness and drafted walls to make the injection molding 

easier and more compatible. 

The team then ran a simulation of the injection molds on Autodesk Inventor to evaluate any 

potential problems and to develop a greater understanding of how the molding would work for 

each specific part (Appendix K). Using the simulation, the team made further revisions to the 
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model. For example, the simulation noted that the outer bottom part of the front side face might 

not completely fill with plastic every time, so we were able to make modifications to the contour 

of the bottom of the part to streamline plastic flow and maximize part quality and consistency.  

Critical-To-Fit Dimensions  

Accounting for the error the expected error in our manufacturing process, all dimensions 

critical to fit between parts were designed to tolerate error (Appendix D-H). 

Interconnection between the three components that kids will be able to play with relies 

on compatible dimensions of the peg and hole mechanism. The pegs on the head and 

feet are 0.25 inches in diameter, and the holes are 0.2756 inches in diameter to allow 

the child to easily slide the components in and out. Between the two parts, we can 

expect a worst case ±0.008 inches of deviation from the nominal dimensions based on 

the ±0.004inches tolerance standard we were given for the process. We made sure the 

dimensions were properly toleranced (0.2756 in-0.25 in > 0.008 in) to make sure the 

pegs would always fit in the holes, eliminating waste and ensuring consistent quality 

and functionality. The diameter of the connection face aside from the peg/hole can tolerate 

significant error and is not directly involved in the connection mechanism, so it is not classified 

as a CTF dimension. 

Connection points between the various injection molded parts that are permanently attached 

during the manufacturing process are similarly toleranced. The alignment pegs on the face side 

of the head are 0.01 inches, and the holes on the backside 0.02 inches. The difference between 

these dimensions (0.01 in) is greater than the worst-case error (±0.008 in) ensuring the parts 

will fit. The alignment pegs and holes between the hair and the rest of the head are similarly 

dimensioned to accommodate process errors, with 0.64in/0.8 in and 0.24 in/0.26 in peg and 

hole combinations.  

Alignment pegs and holes on the top and bottom side of the body are designed with 0.0709 

inches pegs and 0.0818 inches holes. This big difference (0.0109 in) exceeds the 0.008 inches 

maximum error between the connection and adds an extra margin of error in case there are 

process errors in the placement of pegs/holes along the outer circle of the face. 

Marketing Analysis  
The product’s target market is divided into three primary subjects: McDonald’s, parents, and 

children. It was important that our design and manufacturing plan appealed to the business 

goals of Happy Meal toys. However, to achieve maximum results with this campaign, it was also 

important to appeal to the end-user of these toys: children and parents buying Happy Meals. 

Appendix M is a flyer we designed to emphasize the desirable traits of the toy. 

The toy and manufacturing plan were designed to be easily mass producible and cost effective 

(29¢ per set) to help lower costs to McDonalds and achieve a maximum profit margin. In 

addition, the modular design enables a lineup of sets of different animals and color schemes 

with minimal R&D cost and manufacturing retooling investments, allowing the campaign to have 

large reachability without quickly boring Happy Meal customers. The ability to mix-and-match 

parts from different sets also helps market Happy Meals, as it incentivizes children to buy 

multiple Happy Meals to be able to create interesting combinations and/or collect all the sets.   
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It also has excellent reachability, and the appeal of the toy isn’t restricted to specific 

demographics and doesn’t rely on specific references pop culture or regional popularities. This 

allows a high return-on-investment for McDonalds, and eases logistics of regional distribution.  

This toy was designed to appeal to children. Children will find the process putting the parts 

together into a full bird very rewarding and satisfying. In addition, this toy also facilitates 

imaginative play, as children can use the bird model to play pretend. Furthermore, this toy 

encourages social play, as playing with other children allows them to combine sets and 

compare the varying aspects of each set. By appealing to multiple facets of play, this toy 

theoretically allows for longer periods of play with the toy before the child gets bored and moves 

on.   

Parents should find several appealing characteristics to the toy. The toy is designed to not be a 

choking hazard, and there are no sharp edges for kids to accidentally hurt themselves. In 

addition, the toy doesn’t have noise makers or flashing lights that may annoy parents over a 

long period of play. The toy also promotes intellectual engagement and imaginative play, which 

is essential to formative development and takes kids away from mindless digital stimulation.   

Table 2: Character Map 

 Gerald 

 

Dawn 

 

Max 

 

Tara 

 

Derek 

 

Kyra 

 

Angelin
a 

 

Location: Durham, 
NC 

Nashville
, 
TN 

London, 
England 

Cape Town, 
South 
Africa 

Sydney, 
Australia  

Beijing,  
China 

Rio de  
Janeiro, 
Brazil 

Gender: Male Female Male Female Male Female Female 

Age: 48 24 5 7 10 16 6 

Relationshi
p: 

Father Mother Youngest 
Child 

Only Child Middle  
Child 

Baby 
Sitter 

Oldest  
Child 

Hobby: Watchin
g TV 

Cooking Soccer Exploring  
Nature 

Surfing Shoppin
g 

Playing  
dress 
up 

Income: Low Medium High Low Medium Medium Low 

 

We brainstormed several character profiles (listed in Table 1) and tried to predict their 

interactions, perceptions, and impressions of the toy. We thought all caretakers of children 

(Gerald, Dawn, Kyra) would probably enjoy the fact that it keeps the child occupied at doing 

something productive, especially if the caretaker doesn’t want the child running around and 

making a scene while they are at McDonalds.  

Angelina would probably enjoy the imaginative aspect of the toy and enjoy playing pretend with 

the figure. Max would likely enjoy putting the toy together, and Derek would probably enjoy 

making different combinations with other animals and colors. Owing to the universal nature of 

the toy, we don’t believe any income, hobbies, or gender demographic would negatively impact 

engagement with the toy, and any age that a caretaker might buy a happy meal toy for would 

likely enjoy playing with it. 
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Manufacturing Plan 
The toy is non-seasonal and can be released at any time. However, we have developed a 

potential timeline for manufacturing and distribution if planned deployment in stores world-wide 

was targeted for August. Manufacturing parts (molds, casts, tools, etc) and contracts would be 

sourced in April, and production lines would be retooled in May and June. Essential tools 

required for production include an injection molding machine and an ultrasonic welder to join 

parts together. 

Initial production would begin in late June and continue through July. In late July, existing 

distribution and logistics networks for Happy Meal merchandise could be leveraged to deploy 

toys to stores and educate workers on branding and the campaign. In August, advertising and 

the inclusion of these toys into Happy Meal toys would begin simultaneously. After the 

production process as started it can continue for as long as desired and would produce about 

1.2 billion toys per year. This would require 73 tools per part working 23.5 hours per day 7 days 

a week (Appendix N). 

Conclusions 

The toy consists of three parts: the head, the body, and the feet. Each part is easily injection 

moldable, compatible for tolerance, a non-choking hazard, and appealing to both the parents 

and the children. When a customer opens the happy meal box, the toy will be disassembled. 

The kid then gets to build the animal from the three pieces in his or her box. If he or she wants, 

they can get more animals in different types and colors. And create their own animal! 



Appendix 

Appendix A: Why-How Map

 



Appendix B: Ideation List 

Ideation List: 

1. Complete ideas: 
a. A handheld maze so that when the user tilts the device, a small ball rolls inside of the maze and the goal is for the ball to 

be in the middle of the maze 
b. A figurine based off of a popular movie 
c. A make-your-own hamburger where a child can design and construct his/her own patties 
d. A figurine based off of a famous Olympian 
e. A build-your-own animal where a child can mix-and-match features 

2. Incomplete Ideas 
a. Concepts: 

i. Maze 
ii. Puzzle 
iii. Figurine 
iv. Virtual game component 
v. Board game 
vi. Collectables 

b. Theme: 
i. Despicable Me III Minion 
ii. Olympian 
iii. Dancer 
iv. Animal 
v. Hamburger/Food 

c. Function: 
i. Entertain 
ii. Inform 
iii. Inspire creativity 
iv. Problem-solve 
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Appendix C: Preliminary Sketch of Final Product 
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Appendix D: 3 View Drawing of Complete Head with CTF Dimensions 
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Appendix E: 3 View Drawing of Face Side of Head with CTF Dimensions 
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Appendix F: 3 View Drawing of Back Side of Head with CTF Dimensions 
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Appendix G: 3 View drawing of hair part of head with CTF dimensions 
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Appendix H: 3 View drawing of top part of body with CTF dimensions 
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Appendix I: 3 View drawing of bottom part of body with CTF dimensions 
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Appendix J: 3 View drawing of feet component with CTF dimensions 
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Fill time simulation that shows how long it will 

take for each location of the part to be filled with 

plastic 

Confidence of fill indicates how likely each location 

of the part is going to be successfully filled with 

plastic. Several modifications were made to parts to 

ensure all areas were green. 

Appendix K: Autodesk Inventor Simulations of Injection Molding part 

 

  

 

Generated Core/Cavity that was used for 

simulations and can used to prototype real injection 

molds 
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Appendix L: Three-Dimensional Exploded Views Entire Assembly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Explosion of all the components that 

are separately injection molded 
Explosion of the 3 parts kids will 

receive and assemble themselves 



Appendix M: Marketing Sheet 

 



Appendix N: Price Calculator Table 
 

  Projected 

Area 

Cavities 

per Tool 

Material 

 

Part Volume Total Part Cost † Tools Parts / year Total Cost 

  Name in2 # # cc $ # # $ 

1 Body part 1 3.3 8 ABS 30.41 $0.10 73 1,198,916,651 $123,069,095 

2 Body part 2 3.1 8 ABS 20.53 $0.08 73 1,198,916,651 $92,620,007 

3 Faceside 1.7 8 ABS 3.71 $0.03 73 1,198,916,651 $35,162,613 

4 Backside 1.7 8 ABS 3.39 $0.03 73 1,198,916,651 $34,176,408 

5 Hair 0.2 8 ABS 0.25 $0.02 73 1,198,916,651 $22,625,943 

4 Feet 1.1 8 ABS 4.98 $0.03 73 1,198,916,651 $37,203,290 

     Total $0.29  Total $344,857,355 

 

 

 


