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• Motivation 

• Approach 

– The 4 P’s of Sustainability 

– Technology Seeding 

• SEED Planter 

– Progress 

– Current challenges 
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Source Link Source Link Source Link Source Link 

Source Link Source Link Source Link Source Link 

http://blog.lib.umn.edu/stein706/architecture/2008/02/media_and_values_eradicate_ext_1.html
http://www.2spare.com/item_94135.aspx
http://www.time.com/time/photogallery/0,29307,2007161_2235753,00.html
http://bycommonconsent.com/2013/01/23/in-memory-of-an-infant-son/
http://www.siliconindia.com/news/general/India-Ranks-First-In-Maternal-Deaths-Worldwide-nid-116490-cid-1.html
http://www.thesleuthjournal.com/how-processed-food-contributes-to-massive-rainforest-destruction-and-environmental-damage/
http://eemb40.blogspot.com/2010/01/tuberculosis-and-hivaids-are-both-well.html
http://www.marineinsight.com/misc/marine-safety/10-major-problems-faced-by-ship-breaking-yards/
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“…the single most important reason why 
prosperity spread, and why it continues to 
spread, is the transmission of technology 

and the ideas underlying them.” 

 

- Jeffrey Sachs 

   Director, UN Development Program 

   Director, Earth Institute, 
  Columbia University  

 

Source Link 

Sachs, J. 2005. The end of poverty : economic possibilities for our 
time. New York: Penguin Press. 
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“The main hope for the poor is for them to 
be their own Searchers,  

borrowing ideas and technology  
from the West when it suits them to do so.” 

 

- William Easterly 

   Co-Director, NYU Development 

      Research Institute 

   Professor of Economics, NYU 

  

Source Link 

Easterly, W. 2006. The white man's burden : why the West's efforts to aid the 
rest have done so much ill and so little good. New York: Penguin Press. 8 

Source Link Source Link Source Link Source Link 

Source Link Source Link Source Link Source Link 

http://www.amazon.com/Tentacles-Progress-Technology-Imperialism-1850-1940/dp/0195051165/ref=sr_1_1?s=books&ie=UTF8&qid=1360650627&sr=1-1&keywords=tentacles+of+progress
http://www.amazon.com/Guns-Germs-Steel-Fates-Societies/dp/0393061310/ref=sr_1_1?ie=UTF8&qid=1360650124&sr=8-1&keywords=guns+germs+and+steelhttp://www.tower.com/guns-germs-steel-fates-human-societies-jared-diamond-hardcover/wapi/101779022
http://www.amazon.com/The-White-Mans-Burden-Efforts/dp/0143038826/ref=sr_1_1?ie=UTF8&qid=1360650988&sr=8-1&keywords=white+man's+burden
http://www.amazon.com/The-End-Poverty-Economic-Possibilities/dp/0143036580/ref=sr_1_1?ie=UTF8&qid=1360650564&sr=8-1&keywords=sachs+povertyhttp://www.amazon.com/Tentacles-Progress-Technology-Imperialism-1850-1940/dp/0195051165/ref=sr_1_1?s=books&ie=UTF8&qid=1360650627&sr=1-1&keywords=tentacles+of+progress
http://www.amazon.com/The-End-Poverty-Economic-Possibilities/dp/0143036580/ref=sr_1_1?ie=UTF8&qid=1360650564&sr=8-1&keywords=sachs+povertyhttp://www.amazon.com/Tentacles-Progress-Technology-Imperialism-1850-1940/dp/0195051165/ref=sr_1_1?s=books&ie=UTF8&qid=1360650627&sr=1-1&keywords=tentacles+of+progress
http://www.amazon.com/The-White-Mans-Burden-Efforts/dp/0143038826/ref=sr_1_1?ie=UTF8&qid=1360650988&sr=8-1&keywords=white+man's+burden
http://www.technologyexchangelab.org/EN/solutions/show.php?id=190&cat=11
http://www.pcworld.com/article/2026230/why-the-one-laptop-per-child-devices-are-white-and-green.html
http://www.thedailybeast.com/articles/2010/03/07/10-technologies-that-empower-women.html
http://twtrland.com/profile/opincubation
http://projectmedishare.wordpress.com/category/maternal-health-center/
http://www.africasti.com/health-news/research-questions-treated-mosquito-nets-efficacy
http://www.takepart.com/article/2012/10/22/solar
http://www.telegraph.co.uk/news/worldnews/asia/india/7593567/India-has-more-mobile-phones-than-toilets-UN-report.html
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9 Isang Litrong Liwanag / MyShelter / Liter Of Light (via YouTube) 10 
Adapted from Adams, W. M. 2006. The Future of Sustainability: 
Re-thinking Environment and Development in the Twenty-first Century. 

4 P’s 
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Liter of Light 

Performance 
 

Competitive 
with electric 

 
Low 

maintenance 
 

Low heat 

Planet 
 

Recycling 
 

Energy 

 
 

People 
 

Cost Savings 
 

Accessible 

Prosperity 
 

Entrepreneurship 

 

Sustainable 
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Moseson’s Humanitarian Tech. 

USA & India: Cement Tanzania: Technology Seeding 

Thailand: Agriculture, Water 

http://www.youtube.com/watch?v=JOl4vwhwkW8
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“Give a man a tomato…” 

Technology Seeding 

Empowerment       Dependency 
Production      Consumption 
Adaptable      Rigid  
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Market Need 

Concept 

Embodiment 

Detail 

Product 

Design Methodology 
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Technology Seeding 

Problem Choice: 

Social Justice 

Design 

Dissemination: 

Adaptable Ideas 

Critical 
Assessment 

Details: 

Field Development 

Embodiment: 

Prototyping, 

Verification, Testing 

Concept: 

First Principles 

Existing Solutions 

Design Space: 
Appropriate Technology 

 

Design Methodology 
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Technology Seeding 

Sustainable 

Engineering & 

Entrepreneurship for 

Development 
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The SEED Lab 
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SEED Planter 
IEEE GHTC Award-Winning Video Beginnings 
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SEED Planter 

Beginnings 
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SEED Planter 

• Difficult agriculture 

– Chronic Pain 

– Time Consuming 

– Hunger 

• Dirty water 

Drexel Teams 
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SEED Planter 

• 2010 – 2011: Planter 

• 2011 – 2012: Weeder 

• 2012 – 2013: Planter + Water 

• 2013 – 2014: Planter/Weeder + Water 
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Development: Iteration 1 
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SEED Planter 
Development: Iteration 1 
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SEED Planter 

• Concept Generation 1 

– All farming chores 

– Existing designs 

– Many complex 

Development: Iteration 1 
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SEED Planter 

• Field Visit Feedback 

– Planting most critical 

– No wheels 

– Simple is better 

Development: Iteration 1 
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SEED Planter 
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Development: Iteration 1 
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SEED Planter 
Development: Iteration 1 
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SEED Planter 

Development: Iteration 2 
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SEED Planter 

Meter 

Watermill 

Gumball machine 

Spice injector 

Drill with slot 
 mechanism 

Bb gun reload  
Mechanism 

Drill with slot 
mechanism-guard 
to protect seeds 

External mass storage and 
separate internal 
chamber for specific 
metering 

Same idea but 
horizontal disk-
would work in a 
twisting motion 

Development: Iteration 2 
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SEED Planter 

Pros 

 Accurate metering 

  Reduced # of damaged 

       seeds 

 

Cons 

 Complex 

 Reliability 

 Build time 
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Development: Iteration 2  
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SEED Planter 

 
 
  
 
 
 
 

 
 
 

 
 

Pros 

 Simple 

 Linear motion 

 Low build time 

 

Cons 

 Durability 

 Material availability 

Development: Iteration 2  
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SEED Planter 

 
 
  
 
 
 
 

 
 
 

 
 

Pros 

  No delay in lift of device for 

       seeds to fall in hole 

  Ability for accurate hole depth 

 

Cons 

 Complexity 

 Time to build 

Development: Iteration 2  
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SEED Planter 
Development: Iteration 2  
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SEED Planter 

LIVE DEMONSTRATION 
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Challenges – Help! 

• Actuation force too high 

• Cycle time too high 

• Metering imprecise. (10 +/- 4, not +/- 1) 

• Mud pulled in by spear 

• Jamming 

• Seeds miss hole 

• Beak would close too fast 
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SEED Planter 
Development: Iteration 3 (CURRENT) 
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SEED Planter 

Development: Iteration 3 (CURRENT) 
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SEED Planter 
Challenges – Help! 

• Actuation force too high 

• Cycle time too high 

• Metering imprecise. (10 +/- 4, not +/- 1) 

• Mud pulled in by spear 

• Jamming 

• Seeds miss hole 

• Beak would close too fast 
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SEED Planter 
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• Hosts: Randy Taylor, Bill Raun, and OSU 

• Funding: Bill & Melinda Gates Foundation 

• Core Efforts: 10+ Drexel Undergraduates 

– Esp. team leader: Bill Bernhard 

• Drexel: Michel Barsoum, James Tangorra, 
and many more 

• Consultant: Tyler Valiquette 
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