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SunLink Core Roof Mount 
System Configuration Tool 

Objective:  Create a tool that will streamline the creation of part, 
sub-assembly and top level assemblies of the SunLink Core Roof 
Mounting System (C-RMS).  The tool should propagate data to 
Solidworks and ERP applications. 
 
The configuration tool is an excel workbook which uses a system of 
geometry rules to take a few simple user inputs and completely 
define the BOM and Solid geometry of a C-RMS top level assembly.  
The tool is able to track potential interferences and  either deny the 
creation of a part that would cause a interference or restructure the 
part to avoid it. The tool has been used to create over a thousand 
top level assemblies and thousands of sub-assemblies and parts.   

http://www.sunlink.com/corerms/
http://www.sunlink.com/corerms/
http://www.sunlink.com/corerms/
http://www.sunlink.com/corerms/
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The tool originally 
communicated only with 
Solidworks and Arena BOM 
Control . Subsequent 
revisions connected the 
configuration tool to a MySQL 
server. This connection allows 
the configuration tool to sync 
with SunLink Design Studio 
(SLDS).  
       The original process of 
creating assemblies for 
SunLink mounting systems 
was manual.  An engineer 
would need to create a solid 
 

SunLink Core Roof Mount 
System Configuration Tool 

model, define and create any new parts, submit each new item for 
peer review, and finally release the assembly and new items for use 
in system design.  This process would take on to three days 
depending on the number of requests and availability of peer 
reviewers.  Actual design time would require an hour per top level 
assembly and an additional half hour for each new part within the 
assembly. The configuration tool  shortened the total design time to 
a few seconds. Once SunLink Design Studio (SLDS) was implemented,  
all up front design requirements became obsolete.  Peer review is 
still required for new parts, but can be performed in parallel with, 
rather than prior to, system design. 

Parts Controlled by Configuration Tool 

http://www.arenasolutions.com/products/bomcontrol/
http://www.arenasolutions.com/products/bomcontrol/
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SunLink Design Studio 

Objective: Create an AutoCAD application which allows configuration 
placement and BOMing of SunLink roof mounting systems on the fly. 
 
The SunLink Core Roof Mount System Configuration Tool provided a 
proof of concept and mechanism to implement SunLink Design Studio 
(SLDS). Previously, SunLink required a mounting system to be 
engineered for each unique application and have a BOM fully defined 
before an array could be laid out. This process would take one to three 
days and would need to be restarted if any customization to the basic 
system was made. SLDS allows the layout and BOM of an array to be 
created at will removing the need for up front engineering involvement 
and allowing customization to be done on the fly. 



“Bender” Back Injury 
Prevention Exo-suit 

Objective:  Create an exo-suit that 
transfers load from the user to the 
suit and actuates bending motion 
at the hip. 
 
The  back of the suit is composed 
of a metal backpack frame and the 
shoes of snowboard bindings. The 
remainder of the suit was 
machined from aluminum and 
steel. The gears were created 
using a water jet. DC motors with 
a 321:1 gearbox actuate the hip 
while servos lock and unlock the 
knees during lifting. A wall 
powered  Arduino microcontroller  
runs functions that allow the user 
to either walk or to bend the user 
at the hip. Motion is tracked by an 
encoder attached to the motor by 
a gear. 
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“Bender” Back Injury 
Prevention Exo-suit 

The  suit successfully bent the 
user at the hip,  activated 
when  motion was detected 
by the encoder (the user had 
only a few degrees of motion 
about the hip joint, as the 
gear ratio of the motors 
prevented non-actuated 
motion). A code switch would 
allow the user to walk freely 
with the suit mimicking the 
user’s motions. While the 
objective was not for the suit 
to bear external load, it was 
able to successfully lift 100lbs   

in addition to the user.  
         For more information on the suit 
please see: 
Website: 
http://thebender.netau.net/index.html 
Video: 
http://www.youtube.com/watch?v=YW
WTL8v2k5k 6 



Laundry Sorting Robot 

Objective: Create a robot that autonomously collects 
and sorts laundry by color.   
 
The robot was composed of parts from a Bioloid set, 
particle board, rubber bands, a web camera and duct 
tape. It was made to sort handkerchiefs as a test of 
concept. 7 



Laundry Sorting Robot 

The robot was able to successfully identify, gather and sort 
handkerchiefs. It identified the amount of color in an object, 
decided based on the amount of red, green and yellow, 
whether an object was a dark, light or colored object, then 
positioned itself, picked up and stored the object in a 
corresponding bin.  
 

Video Link: http://www.youtube.com/watch?v=5ykx-Scw-xw 
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3D Animation of Beer 
Launching Refrigerator 

Objective: Completely CAD and create a 3D animation of 
a moderately complicated device, in this case John 
Cornwell’s beer launching refrigerator.  
 
All parts were CADed from online videos as no record of 
the parts existed and the creator of the device did not 
keep a bill of materials. 
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3D Animation of Beer 
Launching Refrigerator 

 
The following video is the culmination of the project. 

 
Video Link: http://www.youtube.com/watch?v=8TA2FEjOU-c  
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Human-Powered Compost 
Shredder 

Objective: To design and build 
a human powered device to 
shred plant matter into one 
inch pieces for the purpose of 
more efficient composting. 
The device should be low cost 
and have a small 
environmental impact. 
 
The device is eventually to be 
given to Alemany Farm, a 
small scale, sustainable, 
organic farm in San Francisco. 
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Human-Powered Compost 
Shredder 

•The device was built out of 
post-consumer materials, 
primarily a push lawnmower 
and a plastic recycling bin. 
•3D representations of the 
device were made to display 
how the mechanisms worked. 
•Some alterations, such as 
additional shearing edges, 
were made to the 
lawnmower. 
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Human Powered Compost 
Shredder 

The  machine cut plant 
matter fairly well. 
Improvements still need to 
be made to achieve the one 
inch piece goal however. 
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Indoor Bike Rack 

Objective: Design a stylish 
indoor bike rack for 
cyclists who wish to 
display their bikes. The 
apparatus should be 
simple to use, take up 
minimal floor space, and 
adjustable. 
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Indoor Bike Rack 

•The front wheel of the 
bike is to be wedged 
between the plastic 
holders attached to the 
cantilever arm, keeping 
the wheels vertical. 
 
•The cantilever, and base 
pieces are made from 
thick sheet metal, the 
holders plastic, and the 
column a slotted 
aluminum beam. 
 
•Unfortunately, copies of 
the individual parts have 
been lost with the 
destruction of the original 
computer and the annual 
wiping of school hard 
drives. 
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