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OBJECTIVES

To design and produce a portable chair lift

system that assists the clientele to transition to

and from a seated position in a public setting.

Value Proposition

Offering a solution to the physically impaired that

enables a return to normality. By renewing the

capability to be in a public setting, this instills
confidence and freedom once lost by

time/ailments forcing a need for a caretaker.

Background

There are products in the market for this;
however, they fail to offer a variety of assistance,
primarily in the realm of torque and balance.
These products typically have a short lifespan

and can cost upwards of 1000$.
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Portability: Hands-free carry

Lightweight: 20-25 Ibs.

Size: <18x16x6 in.

Compatibility: Fit within a standard chair
Ergonomics: Comfortable user experience
Functional Aid: 200lbs individual

Safety: No uncontrolled energy

Durability: Long lifespan

ACKNOWLEDGEMENTS:

Thank you, Kip Sikes, Levi Bailey, and Asher

Holden, for your expertise and guidance.

Arduino Mega

Power In (12 VDC Power Qut (5 VDC)
L
Buck Converter

GND

= POWER

=== GROUND

14.8V [ 1mA - 60A

Out
Victor SPX Mator Controller

148V [ 0.2A-1A
High Current Side
Solid State Relay
(80 AMP RATED)
GND

]
Low Current Side

Externa | Power
Switch

-

LIPO Battery
(7200 mAh,80C,14.8V)

Final Design

| ;
| |

Prototype_1 *

|

PORT-A-BOOST

PORTABLE SEATING ASSISTANCE
AN ECE DEPARTMENT PROJECT LED BY KIP SIKES

Key Testing at this stage:

* Proof of Design Concept: motor driven pivot

O Design chosen for its precision control and

high lifting capacity

* Application/Confirmation of Electrical Controls:

* Motor Functioning

Control Flow Diagram

Button 1 Press Button 2 Press
Lift Process Flag Lower Process Flag

Initial Setup:
+ Enables all variables and parameters needed for the main loop IDLE
processes

ISRs:
+ Used to sense pressing of buttons outside of the main loop

Main Loop:
+ Tracks Encoder Position
+ Allows Motor To Ramp Speed

Lifting Process:
+ Sends PWM Signal to Motor Controller

Stop at Upright:
+ Stops Motor

+ Blocks Lifting Process Safety Fla g= Y

wering Process:
« Sends PWM Signal to Motor Controller

Stop and Reset:

Encoder Position
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Key Electrical Design Choices
°* CIM motor pulls up to 60 A of current limited by

motor controller.

* Solid-state relay implemented to protect the external

switch connecting the energy system to the

14.8V LiPO Battery.

* Arduino MEGA tasked with sending PWM signals to

motor controller based depending on position

encoder and button inputs.

Key Final Changes

* Switching from belt to chain drive to accommodate
for slip occurring when applying higher torque on

the axel

* Reinforced frame with additional crossmembers

and aluminum plate

* Mounting bars for seat to axel link
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Testing Results and Conclusions

Load testing on the final prototype was able to exert
enough force to lift a 150Ibs individual. The current
peaked at 30 amperes and a comfortable rising
speed was achieved. With a 170lbs individual, the
frame fractured under stress. The frame needs to
be strengthened in this form factor.
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