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Description of
’roject

* To design and improve upon the upper body
arm exoskeleton called the Myoshirt, designed
by ETH Zirich. The suit will assist the
user’s task of completing pull-ups and other
daily activities.

* Increasethe number of pull-ups by 20%.
* Lightweight: Must be < 6lbs
* Low profile: Cannot extrude >10 cm off the body.

e Client: Dr. Zachary Lerner

* Sponsor: W.L. Gore
* Budget: $3,750
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Inputs: Function: Outputs:

Pull-upBar(Solid) = e > Pull-up Bar (Solid)
............. >
Gravity(PE) e >
Battery Energy (Electrical Energy) @ > Increase the amount of Waste Energy (Thermal Energy)
Ground/Bar Forces (Mechanical Energy) - > pull-ups someone can Ground/Bar Forces (Mechanical Energy)
Actuation (Mechanical & Electrical Energy) ---—-----——- > do by 20% when wearing
------------- > the exomuscle suit
Operator Input (Control) = cem > Operator Status (Control)
ON/OFF Switch e > ON/OFF Switch
Analog signals (Lights) e > Analog signals (Lights)

e Aid in Concept Generation:
* View on different forces within the system
B | a C k B OX I\/I O d e | * Allows for design to better accommodate this

* Broad overview of tasks/problems needed to
solve



. Desian #4
Design 1: :

BOA HUBS

* Description

* Simple One-armed design with cable
bracing BOA system for scapula

reinforcement. Cable operated
contraction method.

* Advantages

* One motor and lightweight design.
* Disadvantages

e Single-arm system

* Lacks adequate assistance for both

arms to provide even stable support
for pull up.

winch cable
pulley assem




Design 2:

* Description
* This design uses two motors

mounted on each shoulder to
control servo arms. "'—'/
¢ The servos will mimic a winch
system that will controla wire
mounted with two anchor points. !
e Use of Arduino Uno to control
speed.
* Advantages '
* Simultaneous actuation of each

motor l J

* Disadvantages
* Possiblesafety issues
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Design 3:

* Description

* Motorized spool on back
coiling wire in both
directions

* Advantages

* Only needs one motor and
is a lightweight design

* Disadvantages

* The hand pressure plate l 1
may be hard to disengage
safely so need a better
design
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Motor Specifications

Specifications-AK60-6 V1.1

368 Ke(V/rpn 0.012
24 Km(Nm/vw 0.15

3 Number of Pole-Pair 14

9 esistance Phase t hase(mQ 6055
220 (Output juctance Phase to Phase(uH 415+10
4.5 oD(mn ®79
13.5 {eight(mmn 39.5
0.113 Max torque weight ratio(Nm/k 24.46
80 Reduction rati 6:1
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Product Drawing-AK60-6 V1.1 r

SOLIDWORKS
Models:
Motor
& Mount
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Concept Evaluation - Pugh Chart

* Through the Pugh chart the team was able to narrow down their designs.
* Designs were compared to one another through a 'datum' and given a scored based on this.

 Why use a Pugh Chart?

* A Pugh Chart allowed the team to compare their designs and decide on the most optimal one.

Pugh Chart
Selection Criteria Datum |[Design 1 [Designh 2 [Design 3 [Desigh 4 |[Desigh 5
Lightweight Datum S + + - - Key
Portable Datum S S S S S + positive 1
Low Profile Datum S + + - + - negative -1
Comfort Datum + + S S - 3 neutral 0
Stability Datum + - + + S
Overall Saftey Datum S - S - S
Total + Datum 2 3 3 1 1
Total - Datum 0 2 0 3 2
Total S Datum 4 1 3 2 3
Score Datum 2 1 3 -2 -1




Concept
Evaluation -
Pugh Chart
Continued

e Designs 1, 2 and 3 came out on top in the
Pugh Chart.

e Customer Needs:
e Lightweight
* Low profile
* Overhand pull-up style
* Free arm motion
 Two handed pull-up is preferred

* With these customer needs in mind,
designs 1, 2 and 3 will be discussed.
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Concept Evaluation

- Design Matrix

'

_ ) ) Design 1 Design 2 Design 3

Engineering Req Weight : : -
Raw Weighted Raw |Weighted] Raw [Weighted
Lightweight 0.2 7 1.4 1.6 8 1.6
Portable 0.2 6 1.2 1.4 7 1.4
Low Profile 0.2 8 1.6 7.5 1.5 8 1.6
Comfort 0.1 7 0.7 0.8 7 0.7
Stability 0.15 6 0.9 0.3 6 0.9
Overall Saftey 0.15 6 0.9 0.9 5 0.75
Total (Out of 10) 6.7 6.5 6.95




Budget Planning - BOM

Item Description Quantity Units Individual Cost Total Cost
Wire - Continuous Flex Cable 1 100ft S0.40 S0.40
Motor 2 1 $298.90 $597.80
Elastic Latex Fabric (Black, Braided) 1 36ft $13.35 $13.35
3D Print Filament - Onyx 1 800cc $190.00 $190.00
3D Print Filament - Carbon Fiber 1 50cc $150 $150
Pressure Sensor 1 2 $10.00 S10
Lithium-polymer Battery 4 1 S17 S68
Nylon Parachord 1 100ft S11 S11

Number of parts 12

Total $1,040.55




Budget Planning

Type Prototype Final Design

* Based on the BOM roughly
$100 will be used to make the
prototype design

e $1040 will be used for the final Materials $102.75 $1040.55
design. Thisincludes the
roboticand electrical

components not includedin the ~ Manufacturing $100.00 $200.00
prototype
* Most parts come in large Emergency funds $300.00 $750.00

guantitiesand will be
transferred to each model.
* The rest of the budget will be
used for replacing broken parts, Total $502.75 $1990.55
testing, machining/fabricating,
tools, and misc.
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