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Apple Inc. asked me to develop a mechanism 

for opening a AA battery lid when a button 

was depressed. When closed, the device had 

hold the lid with a tight tolerance, between 

0.0 /-0.2mm, keeping a smooth aesthetic. I 

first wrote a detailed problem statement and 

created a function map to guide the design 

process.  Next, I came up with multiple 

preliminary sketches. By evaluating the ideas 

in a decision matrix, I decided to proceed 

with creating concepts B and C in CAD. 

Apple, Inc.: 

Battery Cover Design Challenge 

The function 
chart guided 
initial ideas 
which were 

sketched. 
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Function Map 
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Concept C worked with a 
mechanical latch, whereas 
Concept B had a magnet 
which held the lid. After 
apply an FMEA to both 
concepts, I determined 
Concept B would be the 
best design to proceed 
with to production, as its 
design could hold the lid 
with an extremely tight 
tolerance giving the 
product an extremely 
smooth aesthetic. 

Apple, Inc.: 

Battery Cover Design 
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Magnetic force holds 
lid in place 

Concept C 

Concept B 

Magnet Sprung Pins 

Concept B, 
which used a 
magnetic latch, 
was chosen. 

Button is depressed, 
weakening  force 

Distance prevents 
magnetic attraction 

Sprung pins push 
door upwards 
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20/20 SeedSense is a 
planting monitoring 

system used in 
agriculture. A display unit 

is mounted in a tractor cab 
and relays information to 

the operator. When 
Precision Planting decided 

to increase their screen 
size from six inches to 

eight inches, I was to 
create new concepts for 

the display case. Four 
different concepts were 
designed, shown to the 

right, and submitted to the 
director of marketing.  

Precision Planting: 

20/20 Display Case 

Four different 
concepts for the 

new case design. 
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Concept 1 Concept 2 

Concept 3 Concept 4 



A pair of brackets 
allows the case to 
service more than 
one display type. 

Concept 3 was chosen and 
refined. The refined final 
product is shown on the left. 
It should be noted that the 
case had to be designed to 
support two different types 
of display screens by 
inserting a pair of brackets to 
hold the second type of 
display. The case was 
manufactured by injection  
molding, so the proper 
rounds and drafts were 
included in the design. 

Precision Planting: 

20/20 Display Case 
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The Smart Pin, part of the 20/20 
system, is a load sensor which tells 

farmers the appropriate force  to 
apply while planting to increase crop 

yields. It was designed to replace a 
holding pin on the planter, 

demanding strict size and strength 
requirements. As an added challenge, 

the pin was designed to fit multiple 
types of planters. During the design 

process, Pro/Mechanica was used to 
determine stresses. Prototypes were 

then created and tested. The same 
method was applied to create six 

derivatives of the pin, serving eight 
additional types of planters. 

Precision Planting: 

Force Measuring Smart Pin 

The pin measures force  
and then interfaces 

with the 20/20 system to 
help the user optimize 

planting. 
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Derivative 1 

Derivative 2 

Finite Element Analysis 
to Find Failures 



A test stand was needed to 
evaluate the Smart Pin and 
its derivatives. The 
experiments provided data 
for both the calibration and 
the endurance of the pins. 
The test stand had to be 
adjustable, as many 
different models of row 
units were to be tested. The 
final design allowed for the 
testing of eight different row 
units by changing 
configuration plates.  As the 
hydraulic actuator produced 
high loads during testing, 
the design required careful 
analysis of all the loads 
involved. 

Precision Planting: 

Smart Pin Test Stand 

The configuration plates can 
be changed to allow for 
different types of row units to 
be mounted for testing. 
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Configuration 
Plates (white) 

Row Unit 

Adjustable Base 

Hydraulic Actuator 
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For a class project my 
teammate and I redesigned 
the half-gallon milk jug. We 
created a jug that required 

less shipping space, was 
easier to hold, and prevented 
milk from running down the 

side when pouring. These 
were accomplished by the 

new shape, handle size and 
location, and lid  geometry.  

For example, by making the 
lid opening  V-shaped we 

increased the milk’s velocity, 
which prevented it from 

running down the side. 

Bradley University: 

Redesign of a Milk Jug 

The new design made 
the jug easier to hold, 

used space more 
efficiently, and poured 

without dripping. 
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The Eye Menu was a touch 
screen menu which allowed 
consumers to view food, 
place orders, and request 
service. The biggest 
challenge on this project was 
that I had three weeks to 
develop the product and 
create a mock-up of  multiple 
user interface screens. The 
product was designed to 
slide the length of the table 
on ceiling mounted rails and 
pivot side to side so it could 
be used by all. The result was 
a great success, as the design 
won second place in the 
Springboard Business Plan 
Competition. 

Bradley University: 

Eye Menu 

The Eye Menu 
involved both 
product and 
interface 
development. 
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In use by Customer Out of the Way 

Pivot 
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Memwäs is a startup company 

which designs and sells the 

services of  video guest books. 

They hired me as the design 

lead of  hardware development 

to create their next generation 

of  product. However, after 

analyzing their business needs, 

I realized they needed to 

invest in upgrading their 

current product. This changed 

my primary focus to 

upgrading, with a secondary 

focus of  ideating the next 

generation. Both projects had 

to be completed under the 

tight timeline of  three months. 

 

Memwäs: 

Product Planning 

A concept for the next 
generation was 

created and the current 
product was upgraded. 

Next Generation Product Upgrade 

Original Product: 
Touch Screen iMac 

Upgrade: 
Camera and Light Box 
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My challenge in updating  their 
touch screen iMac was to design 
hardware which would hold an 
HD video camera, power 
supplies, and lighting, while 
fitting in with the sleek Mac 
aesthetics. This was done by 
building a support structure 
and aluminum housing, with a 
similar thickness , surface finish 
and rounded edges as the iMac. 
I also modified the kiosk stand 
for better wire management 
and portability. To keep it 
within Memwäs’s budget, I had 
to get my hands dirty and build 
it in a machine shop. 

Memwäs: 

Product Upgrade 
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Memwäs also wanted to 
create and finalize concepts 
for their next generation of 

product line. While the 
appearance of the design was 

open-ended, there were key 
customer requirements of 
incorporating lighting, HD 

video recording, and sound 
recording. Also, Memwäs 

wanted to implement a 
display system which used 

rear projection technology on 
a glass-like substance 

allowing the image to be 
displayed on a screen 

seamlessly bordered by glass. 

Memwäs: 

Product Concept 

Four initial concepts 
were created, based 

off of QFD results. 
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Concept A 

Concept B 

Concept C 

Concept D 



Initially four different concepts 
were created based on the 
results from a Quality Function 
Deployment (QFD). Ultimately 
design C was chosen, as it 
consisted of the fewest parts, 
had the lowest chance of failure, 
and evoked the modern 
sleekness Memwäs desired. 
From this design, several 
variations were created and 
consumers were surveyed. The 
final concept design chosen was 
C2, for its unique appearance 
and allowance for great 
adjustability of the camera, 
microphone and light. 

Memwäs: 

Product Concept 

Concept C1 Concept C2 
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