
 

Knee Crutch   
Date: 11/20/25 
Client: Daniel Kutschera  
Advisor: Randy Bartels 
 
Team:  
Violet Urdahl - Team Leader (vurdahl@wisc.edu) 
Tess Fitzgerald - Communicator (tkfitzgerald@wisc.edu) 
Aubrey Younker - BPAG (ayounker@wisc.edu)  
Lauren Anderson - BSAC (ldanderson6@wisc.edu) 
Kayla Christy - BSAC (kjchristy@wisc.edu) 
Evan Koelemay - BWIG (ekoelemay@wisc.edu)  
 

Problem Statement:  

Knee crutches are an assistive device used to help non-weight-bearing patients recovering from a 
lower limb injury move efficiently and comfortably. Current devices available target assistance 
with walking, but are not suitable for ascending or descending stairs. To ensure patients can get 
home safely, the improved knee crutch will provide ample stability and assistance for stair 
climbing without the additional use of crutches. The goal is to create an improved version of an 
existing prototype that will provide users with sufficient mobility and stability when climbing 
stairs.  

Brief Status Update:  

This week, the team was able to implement the design changes that were made last week. After 
disassembling the original base, we were able to use the mill to cut three long pieces of 
aluminum down to even length, allowing them to extend from the floor up to the handle. Once 
cut down, we were able to reuse some parts from the original base to reassemble it, creating our 
current prototype, pictured below. With those changes, almost all the fabrication is complete, 
excluding the tread, one handle, and the cushion component. Once the foam and velcro arrived, 
we made plans to complete fabrication and ordered a few last-minute components to do so. 
Tentatively, the prototype will be finished and ready for testing this coming Monday.  

Project Difficulties/Advice Requests:  

●​ none 

Current Design: 
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Materials and Expenses:  

●​ See table below:  

Item Description 
Manufac- 

turer 
Date # Cost Each Total Link 

PLA 
3D printing 
material for 
knee support 

Makerspace 
Purchased 
on 11/5/25 

Pair of 
blocks  

$18.33 $24.70 N/A 

Extruded 
Aluminum 
Set with 
Connectors 

Material for 
legs and 
knee support 
frame 

Home Depot 
Purchased 
on 10/10 

1 set of 4 
rods and 
connector 
sets 

$43.70 $43.70 link 

Memory 
foam 
cushion 

Material for 
knee to rest 
directly on 

Amazon 
Purchased 
on 11/11 

1 piece of 
custom size 
foam 

$19.36 $19.36 link 

Rubber base 
grip tape 

Grip tape for 
non-slip base 

Amazon 
Purchased 
on 11/18 

1, 10 foot 
roll 

$19.95 $19.95 link 

Additional 
Connectors 
for Extruded 
Aluminum 

Set of 10 
extruded 
aluminum 
rod 

Amazon 
Purchased 
on 10/10 and 
10/24  

3 set of 10 
connectors 

$12.99 $37.97 link 

https://www.homedepot.com/pep/SKYSHALO-4-Pieces-47-2-in-T-Slot-2020-Aluminum-Extrusion-Profile-European-Standard-Anodized-Linear-Rail-High-Strength-Extruded-2020OBLXC4JZ2RFAO001V0-S403/335664731?cm_mmc=ecc-_-THD_ORDER_CONFIRMATION_BOSS_STH-_-V1_M1_CA-_-Product_URL&ecc_ord=WN36918624&em_id=077845bea99ad9c69d534ab9c0c6fd3ac647afd4acc1ba9c309650e5afe960c6
https://www.amazon.com/gp/product/B0CY7C1YV4/ref=ox_sc_act_title_1?smid=A193XL22WJR03Y&psc=1&customId=AAAAAAAAAACz4BiPMFw33MlRSo38289oegAAAAAAAABFn%252BgyHRpGNM8ASH7qFQ1NwzUNmFocB8WaPLu%252BQpZOQ0QD5ILJ7%252B1rP3Ef3%252FmBqEdLOupQvJ%252F6lwT1NRxVBXiuIRBfeE0j8vtNZ8YyN3LzKtQy0oCL3P0mQFMNWLEkO1JrevKtMKWaE12ZEJpke%252BA3I6boCtyScEfGIA%253D%253D
https://www.amazon.com/CATTONGUE-GRIPS-Non-Abrasive-Waterproof-Outdoor/dp/B08CS3Q3Y4/ref=sr_1_2_sspa?adgrpid=187986582164&dib=eyJ2IjoiMSJ9.8suco5lWmX0uzBd9egRDrc1zqx11vFJK4N0plzlk7aUBtnGMD68WXe6Zgl92iReHmacTp9FuPpcbiCVyzT2Cblb9STxnzVU1VFCEL1KYuEsT10KNuVQy_n8F375Fi_SGXuqlF202YEOprxRF_uXM33GWkwoK44F9k2CIw-EnlAE_Rj2dZEi2GVc21syZup62gFu2cySHOQ1yoQB0UxaHjA9uh1bfv0stUsjpqJ6liOlWWTALwzbHNiEgpsgVVYYYiOClg9Mup3dkGrwStYcWAioQZy7GJZdyZKQP8DpxNsg.a5Vqwkd1daNwzud3W87fZEjOlun1StiVuig1u4pLi5k&dib_tag=se&hvadid=779553870862&hvdev=c&hvexpln=0&hvlocphy=9018948&hvnetw=g&hvocijid=9733813352399679234--&hvqmt=e&hvrand=9733813352399679234&hvtargid=kwd-529101108457&hydadcr=2617_13857806_2134504&keywords=amazon%2Bgrip%2Btape&mcid=a53782d73d8e34dba53787bd5ca1e247&qid=1763491282&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Aluminum-Extrusion-Connectors-Hardware-Accessories/dp/B0FF9TCTJR?th=1


 

rods connectors  

Aluminum 
T-slot 
Handles 

Set of 4, 
7.5in and 
4.7in 
aluminum 
handles 
compatible 
with t-slotted 
aluminum  

Amazon 
Purchased 
on 10/24  

2 sets of 4 
handles  

$27.59 and 
$20.42 

$48.01 link 

Grip Tape 

Pack of 10 
small rolls of 
multicolor 
grip tape  

Amazon 
Purchased 
on 10/24 

1 pack of 10 
rolls 

$9.99 $9.99 link 

Velcro strips  
8 pack of 
black 1x2 
inch strips  

Amazon 
Purchased 
on 11/11 and 
11/17 

2 pack of 8 
pieces  

$13.70 $27.40  

Long bolts  

8 sets of 
long bolts, 
lock 
washers, and 
washers   

amazon 
Purchased 
on 11/7 

1 pack of 8 
sets of long 
bolts  

$9.99 $9.99 link 

        
     TOTAL: $240.77 with Tax  

 

Team Goals for Upcoming Week:  

●​ Finalize all parts of the Prototype  
●​ Complete dynamic stability testing  
●​ Create group documents for all final deliverables in the shared drive   

Individual Goals for Upcoming Week:  

●​ Tess Fitzgerald  
○​  Begin user testing 
○​  Confirm hospital visit date with client  
○​ Perform stability testing 

●​ Aubrianna Younker 
○​ Start creating an outline for final deliverables  
○​ Finalize testing protocols  
○​ Prepare BPAG receipts and spreadsheet for the client and report  

https://www.amazon.com/uxcell-Rectangular-Aluminium-Cabinets-Garages/dp/B0DK1XT91N/ref=sr_1_1_sspa?crid=2ZORFAAJGU1BP&dib=eyJ2IjoiMSJ9.r_DJzHjYtlxHu103eYf_ugL5xXQGzXsFyENd89fWWPRAgY1-3FQWv4-4td8y5ovBkyojYq0SNSQilsjgKCWyGxWC04eHlYtnAfylDas0FdERwbCP6dZNVgM0rhiEECvJMdJtP1EuRqFvz6igqKA7TLodbeq__ozs6QoLmHz7AtmMVNEZ8M8ApHkAX6iTC6MVozoUM0NyYtphAmqw9BHYdMCpLvsoSqhGbzn6DUDDdn8biuxafTFTg7iu_E5Ce_S-__6W8jXroGb5ETjL3xTCBMpjYaZuLFOQgFzyf0OlRnI.fEYbrgBgZQYKtHyxkhj5nYy0UBzHDEPy8OuRkeZEngs&dib_tag=se&keywords=uxcell%2B4%2Bpack%2Bhandles&qid=1761838072&s=hi&sprefix=uxcell%2B4%2Bpack%2Bhandles%2Ctools%2C130&sr=1-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/ORBEIN-Tennis-Grip-Tape-Pickleball/dp/B0CDGVTRJ9/ref=sr_1_4?crid=1OF3Q5EZ3LREK&dib=eyJ2IjoiMSJ9.SiTgNuclo8V2qxkVxZBDTAYZo8AAhNQlxHGU4aXQsGiAkyZt8QNKhaG1lzXChMRl3ZhU2wZu8vfNKL5BH06CJFxNWX5UpvMveiyRbKnO_lObpb0doZ8KAHKpxeSWW6MiQ23XE6Erz5WaWds0CQByL-hQzwjFcOnWHuE7HKaV8LDpU0RArTA9iht0KLucbu14G96lvtO3bOyE2wFxSmXVa6yj5SF2WKK4Fi1HiJ2Yanlv5PVD6yOap_BpVsNSwXMuugVGmnXJNV9s4_xmoS69FNYidqVeNUl-qrHJbsRf8NA.SVSNvA1_rxx6wGW4uHkHqsc6txZS0rJM870ORFOEGp8&dib_tag=se&keywords=orbeez%2Bgrip%2Btennis%2Btape&qid=1761846396&sprefix=orbeez%2Bgrip%2Btennis%2Btape%2Caps%2C282&sr=8-4&th=1
https://www.amazon.com/BNUOK-Screw-Washers-Stainless-Threaded/dp/B0DM1PF9F7/ref=sr_1_4?content-id=amzn1.sym.918a99dd-4826-4c0a-be33-a6705d69c4cf%3Aamzn1.sym.918a99dd-4826-4c0a-be33-a6705d69c4cf&crid=2XGJJCKKG8Z8K&dib=eyJ2IjoiMSJ9.aLuz8R2nQl5L62THRyYOjGyYvyQIm-uJC9AoPdzpzYqJFapwhR0_xAhOthw4Fam4qHWVTPH4SEFr61nHaAy2F-BiJTmIBxHuC-HfRJCZ-CY7ioTdEeF_D29rUc_ulYFGbbX8QsCNCGU-sB_bBlxgk_H3cS-tZjQbjqlbuYOgqF1v811-aZ7-aki6uh6E-TSpny65kGk57FUMgRWmtWeHe36m-Xb0X_g9ZfrQh81gBGr0UfFiKTKyzENcELIcAQa15WR8BtO1poOY2MBtDkkdqxY90HzuClpDmhOgPJyLazI.GFffa6PSeHiMMOJbLVbxVdzXRxr92AsULn4zgqDQa7w&dib_tag=se&keywords=Bolts&pd_rd_r=2fb8970e-f603-4fed-b99b-3cb5a3ecf297&pd_rd_w=HvaIl&pd_rd_wg=PRFLP&pid=hRn7lwA&qid=1762544729&refinements=p_n_feature_twenty-eight_browse-bin%3A19043739011&s=industrial&sprefix=1%2F4%2Bbolt%2Band%2Bnut%2B4in%2Blon%2Cindustrial%2C90&sr=1-4&th=1


 

●​ Lauren Anderson  
○​  Finish fabrication  of the cushion and construct the final connector pieces  
○​ Finish the online survey for students to take about the project  
○​ Survey people on the knee crutch this weekend  
○​ Begin statistical analysis on the survey data  

●​ Violet Urdahl 
○​ Finish fabrication  
○​ Complete testing  
○​ Begin work on final deliverables 

●​ Kayla Christy 
○​  Finish Fabrication 
○​  Begin working on final deliverables 
○​ Update LabArchives 
○​ Attend BSAC meeting 

●​ Evan Koelemay 
○​  Finish fabrication 
○​  Test prototype with students 
○​ Begin final deliverables  

Timeline 

Task 
September October November December 

5 12 19 26 3 10 17 24 31 7 14 21 28 5 10 
Deliverables  
Progress Reports  X X X X X X X X X X     
PDS Draft   X             
Design Matrix    X            
Preliminary 
Presentations     X           

Preliminary Lab 
Notebook      X          

Preliminary Report      X          
Preliminary Evaluations      X          
Show and Tell         X       
Final Poster 
Presentation                

Final Lab Notebook                
Final Report                
Final Evaluations                
Meetings  
Team X X X X X X X X X X X     
Client X   X  X    X      



 

Advisor   X  X  X X  X X     
Website  
Update X  X X X X X X X X X X     

 

Previous week’s goals and accomplishments: 

●​ Tess Fitzgerald  
○​  Ordered foam for knee rest 
○​  Cut foam to fit on knee rest 
○​ Finished fabrication of base, handle, and knee rest component 

●​ Aubrianna Younker 
○​ Ordered new handles, more velcro, and grip tape for the tread 
○​ Researched the rehabilitation of amputee patients  
○​ Reconstructed the base and cut aluminum rods down to size  
○​ Wrote group portions of the progress report  

●​ Lauren Anderson  
○​  Attended design consultation and updated fabrication with the feedback  
○​ Completed the frame of the knee crutch 
○​ Updated lab archives with information from the updated fabrication plan  

●​ Violet Urdahl 
○​ Created SolidWorks design of our prototype  
○​ Completed fabrication of base 
○​ Cut foam for knee pad  

●​ Evan Koelemay 
○​  Used the mill to update the base to contain the handles 
○​  Added grip tape to base to prevent slippage and add stability 
○​  Cut foam to the correct size for the knee pad 

●​ Kayla Christy 
○​ Attend BSAC meeting 
○​ Fabrication of the prototype 
○​ Used the mill to cut components to exact length 
○​ Updated LabArchives 
○​ Attended Design Consultation 

 

Activities 

Name Date Activity Time  
(h) 

Week 
Total (h) 

Sem. 
Total (h) 



 

Violet Urdahl 11/19 Completed SolidWorks file and 
fabrication 

5 27.5 27.5 

Aubrianna Younker 11/19 Fabrication, research, group progress 
report, and material ordering  

5hrs 5hrs 29hrs 

Tess Fitzgerald 11/19/25 Fabrication, client communication 4hr 4hr 27h 

Lauren Anderson 11/19/25 Fabrication, documentation, and design 
consultation  

  22h 

Evan Koelemay 11/19/25 Fabrication, machining 5 hrs 5hrs 25.5hrs 

Kayla Christy 11/19/25 Fabrication, Design consultation, 
research. 

6 hrs 6 hrs 27h 

Whole Team 11/17/25 Testing and final fabrication planning 1 hr  22hrs 

Whole Team + Advisor 
Meeting 

-​  No advisor meeting this week  - - 

 


	Knee Crutch   

