PROBLEM STATEMENT

More than 25% of adults 1n the United States have a disability, 35 million of whom are
women [1]. Even though it has been proven that daily physical activity can help reduce
the 1mpact of chronic diseases, improve mobility, reduce muscular atrophy and increase
community involvement, less than half of all adults with disabilities engage 1n leisure
time aerobic physical activity [2]. This 1s 1n part due limited resources and appropriate
access to accessible aerobic exercise. This project focuses on developing a transfer
system to allow a user and her gait trainer to move on and off of a standard treadmull.

DESIGN SPECIFICATIONS

Withstand the weight of the user, gait trainer, and
staff
Be slip-resistant to prevent falls

Have safety guides on the side to prevent wheels

falling off of the treadmill o

wheel locks

Have a smooth finish free of sharp edges

secure ramp to tracks

Handle Hinge for folding ramp

Easily compact and be set up 1n under 5 minutes

Figure 1. Preliminary design chosen
based on design specifications

Be adjustable to other treadmills

BACKGROUND INFORMATION

Gait Trainer: An adjustable walking support device used
in rehabilitation. It provides postural support and allows
for a more natural gait pattern.

Client: Amanda Pajerski, OTR - Proposed this project on
behalf of her patient.

Patient: A woman with a significant mobility impairment
and seizure disorder seeking a more efficient system to

e 1 : Fioure 2. Rifton Pacer Gait Trainer
exercise 1n the winter. igure on Pacer G e

with the K640 Large Utility Base [3]
Impact: This device is designed to allow users to transfer
on and off of a standard treadmill while using a mobility
aid such as a gait trainer.

Existing Devices:
e Rifton Pacer Gait TR with Treadmill Base
o Discontinued in adult models
e Rifton Pacer GT with the K640 Large Utility Base
o Current model used by client

o Base 1s incompatible with treadmill use
e 2012 Horizon T101 Treadmiull

Figure 3. Fall 2024 Design with client’s
Rifton Pacer Gait Trainer
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FiNAL DESIGN

Design Features:

e Adjustable legs on the bottom of the side-tracks
e Adjustable supports in the front and back of the

side-tracks that allow horizontal spacing changes

e Prefabricated ramp with wheels for easy storage
e Non-slip and scratch resistant material on the bottom
of the ramp

Usage:

Figure 4. Final design with the gait trainer on the
e Adjustable legs on sidetracks set at a height that 1s treadmill

tight-fit with the treadmall

e 380/20 aluminum supports adjusted to correct horizontal
positioning of sidetracks

e Ramp rolls on and off and rests on the baseboards of
the sidetracks

e Ergonomic mobility of the ramp by wheels and side
handles

Final Cost: $533.22 Projected Final Cost: $667.13

Figure 5. Final design in the storage position

SOLIDWORKS TESTING AND RESULTS

Model Analyzed:

e 1703 N load to simulate maximum
expected weight from user

e Adjustable legs and treadmill support
body: 1020 CD Steel

e Sidetracks base: pine wood
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Displacement Results:

e [3.7 ym maximum displacement Figure 6. SolidWorks displacement results for side

tracks testing under 1703 N load.
Factor of Safety Results:
e 25.7 minimum FoS
e 43.8 kN maximum load
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Discussion:
e Maximum displacement 1s minimal
e Minimum FoS significantly exceeds

8 76920405

- 6.153e+05

recommended values [4]

e [.ikelihood of failure is low
Figure 7. SolidWorks FoS results for side tracks

testing under 1703 N load.
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STABILITY TESTING AND RESULTS

Displacement of Legs During Treadmill Usage
o e Measuring displacement of
side track legs on the floor
when device 1s 1n use
Slight movement when side
tracks not attached to each
other or the treadmaill
Horizontal attachments
between side tracks increase
overall stability and
® decrease movement of side
tracks to having no visible
displacement

Displacement of legs (inches)

® ]
Without Horizontal Bars With Horizontal Bars

Figure 8. Displacement of side rail legs during device use

EASE OF USE TESTING AND RESULTS

Average Ramp Set Up vs. Storage Times
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| position was higher
when done by only one
person

1 @ Device can easily be
set up and taken down
in under 5 minutes
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Figure 9. Comparison of average time taken to set up and store device
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DISCUSSION

Strengths:
e Sct up and take down of the ramp 1s fast and simple, adhering to the specifications in the

PDS
e The ramp 1s adjustable 1n both height and width to accommodate different treadmills

Weaknesses:
e Wood can become warped over time, which could make the device unsafe [5]
e The SolidWorks testing uses an 1deal version of the material and does not take into account
the natural degradation of the materials used in the design

Ethical and Safety Concerns:
e The wood tracks and metal ramp are durable, making this device reusable and able to
withstand the necessary forces for an operating life of at least 15 years [6]
e There 1s no locking mechanism for the ramp when 1n use; 1n testing the ramp did not shift,
but with an abnormal and large backward force there could be slippage

FUTURE WORK

e Improve the material of side tracks to a durable yet lightweight wood alternative

e (reate a system to remove the side tracks easily after each use to minimize the
space taken up while 1n the storage position

e Make a way to lock the ramp to the side tracks when 1n use



