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�� Polycentric 

�� Good gait-efficiency 

�� Withstands 2 million 
cycles (~2 years) 

�� Affordable (<$30) 

Engineering drawing of Stanford-Jaipur Knee 
removed due to copyright restrictions.
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�� Wide and bulky 

�� Noise (Click!) 

�� Shock / Discomfort 

�� Better 
manufacturing? 
�� Requires milling or 
molding 

�� Each site requires a 
mold 

Photo of boy walking with Stanford-Jaipur Knee
removed due to copyright restrictions. 
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�� Revise the Stanford-Jaipur knee 
�� No milling, no molding 

�� Build a prototype at Fab Lab 
�� Also introduce small improvements  
(e.g. no bolts sticking out) 

�� Test our prototype 
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Engineering drawing of LegoLeg courtesy of Giovanni Talei Franzesi, 
Jacquelyn Kunkel, and Matthew Rodriguez. Used with permission.
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�� Easy to use 

�� Fast 

�� Economical 

�� Can slice carbon-
fiber sheets into 
various shapes 

�� No molds required 
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�� Available at Fab 
Lab 

�� Omax 2652 can 
handle up to 
26in x 52in 
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�� Is our modified Stanford-Jaipur knee as 
good as the original? 

Images of MIT's Tim the Beaver and the Stanford Tree mascot
have been removed due to copyright restrictions. 
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�� Apply adduction 
moment 
�� ~3% x bw x ht 

=34.1 Nm 

�� 2 million cycles 

Image of the Stanford-Jaipur Knee
undergoing a stress test has been 
removed due to copyright restrictions. 
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�� Increase force at 
20N/s (1Nm/s) 

�� Stanford knee 
failed at 3500N 
(175Nm) 
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�� Wear from cyclical 
rotary motion 
within the knee 
joint bearing 
surfaces 

Image of the Stanford-Jaipur Knee
undergoing a wear test has been removed 
due to copyright restrictions. 
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�� Viscous damping 
during swing phase 

�� Reduces impact  

�� Preserves joints 

�� Natural gait. 
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�� More suitable for low cost knee 
designs than are hydraulic 
dampers 

�� Medium is environmental air 

�� Already incorporated 
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�� Pneumatic 

�� low cost 

�� long throw 

Engineering model of pneumatic device
removed due to copyright restrictions. 

19



�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

20



�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

�� Step 2: Build a prototype @Fab Lab & test 

21



�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

�� Step 2: Build a prototype @Fab Lab & test 

�� Step 3: Build a pneumatic damper 

22



�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

�� Step 2: Build a prototype @Fab Lab & test 

�� Step 3: Build a pneumatic damper 

�� Step 4: Introduce damper into the knee 

23



�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

�� Step 2: Build a prototype @Fab Lab & test 

�� Step 3: Build a pneumatic damper 

�� Step 4: Introduce damper into the knee 

�� Step 5: Optimize the damper 

24
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�� Step 1: Redesign Stanford-Jaipur Knee 
�� No milling, no molding 

�� Step 2: Build a prototype @Fab Lab & test 

�� Step 3: Build a pneumatic damper 

�� Step 4: Introduce damper into the knee 

�� Step 5: Optimize the damper 

1~3 weeks per step 

We have 7 weeks after spring break 
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�� David – research on pneumatic dampers 

�� Amber – modify design so that it can be 
waterjetted 

�� Ryu – incorporate improvements Dr. Pooja 
suggested 

27



MIT OpenCourseWare 
http://ocw.mit.edu

EC.722 Special Topics at Edgerton Center:Developing World Prosthetics
Spring 2010

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu
http://ocw.mit.edu/terms


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




