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The Purdue Research Foundation is a private, nonprofit foundation
created to advance the mission of Purdue University. Established in
1930, the foundation accepts gifts; administers trusts; funds
scholarships and grants; acquires property; protects Purdue's
intellectual property; and promotes entrepreneurial activities on
behalf of Purdue. Matt Halladay and Dipak Narula work in PRF’s
Office of Technology Commercialization. They work to protect and
commercialize Purdue Intellectual Property. Matt and Dipak are
seeking to find a commercial partner to bring this electronic bike
lock to market.

Large cities and college campuses are experiencing an upward
trend in the need for last-mile transportation. PRF desires a
commercially viable solution for bike sharing. This device
allows the owner of a bicycle to keep it secured while also
allowing the ability to grant shared access with others.

Experimentatio

Initially the electrical team began comparing potential
microcontrollers and developmental boards.

Additionally, the team ordered some commercially available
retractable bikes locks to get familiar with some of the
mechanisms used.

Different materials were ordered and tested for the strap and
cable.

Concepts:

Initial concept design was provided from Purdue Research
Foundation. (Image 1)

The team began exploring concepts about adding solar panels for
charging the bike in outdoor conditions. (Image 2)

In Image 3, the team began building upon the design provided by
our clients and mapping out some of the mechanisms required.
In Images 4 and 5, the team conceptualized methods of retaining
a bulleted end of a potential retractable cable.
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The receplicle to accept the cable end must have a mechanism
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[Requested by clientin Claim 1 of the Provisional Patent [1]

The lock body's receiving slots for the U-shaped strap must
allow for the cable to be inserted while the device is locked, but
Imust be unlocked to allow the strap to be removed.

Pass Physical device test|

[Requested by clientin Claim 4 of the Provisional Patent [1]

The lock must be powered by a battery with a port for charging
12 using

System power
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[Requested by the client in Claim 9 of the Provisional Patent 1]

[An alarm must be equipped and set to notify audibly in the

13 presence of tampering ‘Pﬂss ‘Awﬂory test

[Requested by the clientin Claim 8 of the Provisional Patent [1]

The device must have an indicator to display the status of the

14 lock Pass lVlsua\ Analysis

[Requested by the clientin Claim 10 of the Provisional Patent [1]

The device must be able to sustain conditions at or above an
1P54 rating

Pass [FMEA Testing

The device must be operable in inclement weather, including rain, freezing temperatures, and above

average high
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Exploded view of the Main assembly Exploded view of the Electronics assembly

FMEA - Failure Mode and Effects Analysis
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