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The need:

To get back out on the snow






















The Mono SKki

Now a Paralympic sport







How | got to where | am...

Initial intentions and objectives
Redirected with a new purpose
~ound another great place to grow
Personal needs directed my designs
—ocused on AT and access for life




beneficial designs

designing beyond the norm to meet the needs of all people

research
design
education
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beneficial designs

Mission Statement

Beneficial Designs works towards universal access
through research, design, and education. We believe
all individuals should have access to the physical,
intellectual, and spiritual aspects of life.
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beneficial designs

Mission Statement

We seek to enhance the quality of life for people of all
abilities, and work to achieve this aim by developing

and marketing technology for dalily living, vocational,
and leisure activities.



It takes a team of people...

to design, test and assess
to write, map and build
to plan, support and present



Bill Blythe

IT and facility manager



Stephanie Stephens

research assistant — remote from India



Stephen Pieters

wheelchair test lab leader



Ben Hubbard
graphic artist GIS map designer



Debbie Hester

GIS technician



Ria Axelson

office manager and welder



Paul Schnorbus
machinist



Thomas Lee
IT and quality control



Todd Ackerman

sidewalk assessment coordinator




Travis McDonald

IClan

assessment techn



Jeremy Kennemur
assessment technician



Abraham Lesiuk
assessment technician



Wynter Sturtevant

data analyst



Jonathan Miller
technical assistant



Joshua Wetmore
test lab assistant



Maegan Elkaraki

bookkeeping and financial



Annabeth Johnson
administrative assistant



Paola Vazquez
office assistant



Sharon Vazquez
bookkeeping assistant — remote



Peter Axelson
Director of R&D



A working space with tools...

to design and create
to build, test and break
with material and stuff to assemble
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Testing

Wheelchairs
Surfacing

Adaptive sports equipment
Forensics



Wheelchair testing

People get hurt using them

Design and manufacturing defects
Making sure the product is safe
Determine the performance of the product
How fast will it go?

How far it will go?

How high it can climb?




Accredited wheelchair testing

American RESNA Vol. 1 & 2 test procedures

International Standards Organization ISO
testing procedures Sections 1 through 30

European National EN12183 and 12184

testing requirements and test methods |

ANSI National Accreditation Board
ACCREDITED

— EECESEE

CALIBRATION AND TESTING
LABORATORY
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Damage

Rehabilitation Institute of Chicago/ Beneficial Designs/ PVA #3028
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Sur

face testing

People get hurt using playgrounds
Soft but firm and stable

Ma
Ma

KIng sure the product is safe
King sure | don’t get stuck in them
How firm Is the surface?

How stable Is the surface?



Accredited firmness
and stability testing

ASTM F1951 Playground testing
Instrumented Surface Indenter ISl

Calibration laboratory for 1Sl

ANSI Mational Accreditation Board

ACCREDITEDPD

— EECESEE

CALIBRATION AND TESTING
LABORATORY
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Instrumented Surface Indenter (ISI)

objective surface measurement device




EDRR 100










raill surface

Trail with firm but
unstable sandy
surface










Final surface

Trall after installation
of surface stablilizer




Rotational Penetrometer readings

Gravelpave 2

Before Application After Application
Firmness Stability Firmness Stability
0.18 0.77 0.17 0.37
0.17 0.87 0.17 0.38
0.17 0.77 0.18 0.42
0.18 0.88 0.17 0.35
0.18 0.79 0.18 0.40

0.18 Avg 0.82 0.17 Avg 0.38



Seat cushion testing

People die from pressure sores
Soft but firm and stable

Ma
Ma

KIng sure the product is safe
King sure | don't get a pressure sore
How high are the sitting pressures?

How long can | sit on it?
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SKELI used on foam

2" HR45 Foam Cushion
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2 HR45 Foam
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Contoured by Supracor Model Phy Vicair Model P Deep Immersion by Vicair




ASLI| prototype

became an ISO shape




Pressure 4 s D 5 1K v 0
measurements P00 : .

10° pelvic
obliquity

120

100
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Pressure 4 s D 5 1K v 0
measurements

15° posterior
pelvic tilt

120

100

1]
mmHog




Personal technologies
Activity-specific technologies
Environmental technologies



Personal technologies
Things that you wear



My personal wheelchair




Improved Posture

The need:

More comfort sitting
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The need:

A better grip

Solution: an ergonomic pushrim




FlexRIm

Combining the discrete compliant fasteners into one




Frictional improvements

To reduce the grip force required to push




Impact absorbtion

Like running shoes




Subjects are tested

over a wide variety of usage environments




respiration

motion capture

'




End product — the FlexRIim

on was reduced by 15%

irod 12% lex




Activity-specific technologies
And the desire to recreate
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Dynamic seating spring assist










The desire:

Get back into the backcountry










The need:

Use the pedal again to play the piano

Jhev belt with Velero closure S blood pressure
money belt with Velcro closure cuff bladder

to hold air bladder

hlood

/ pressure

bulb type

rod extending 1 L ki \
up to push /_ _ release valve
mechanism e ~ |

-

in piano S
notch for T flttlng

tubing

PVC cap that rests

foot pump ‘ on top of bellows

bellows

PV fitting
mates with
PVC cap
on top

slot for
tuking




The desire:

Drive a manual shift vehicle




The desire:

Balance and ride a bike again




The desire:

Ride a tandem bike with a friend




The desire:

Paddle a canoe again without the required balance
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Water egress testing










The desire:

Surf again




The problem:

Unwanted pelvic movement due to spasticity




Concepts developed

to allow the movement, but return to the desired position




Limit | |
Strap\ ’(- """ Ll
) ‘ Front Pads
Dynamic | : ‘ Hlp Pads
Resistance >
Straps ———
d
@ Dynamic Resistance

and Range Limit Straps



Fatigue testing
of concept




The finished product
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Environmental technologies
Things that do not move



ADA recreation trail grade

grade
> 8.33% up to 30% of length
5% for any distance

8.33%  for 200 feet

10% for 30 feet

12.5%  for 10 feet

14% for 5 feet in drains If cross slope < 5%



ADA recreation traill other attributes

cross slope
5%
10% In drains if width > 42 inches

rest areas
60 inches length, trail width, 5% slope

edge protection
3 Inches minimum height when provided



Universal Trail Assessment Process (UTAP)
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Key UTAP information

surface

m cross slope features & facilities
o/




UTAP assessment team







UTAP implementation status

Over 1900 people
trained to lead UTAP assessments

Over 155 trainers
to teach UTAP workshops



High-Efficiency Trail Assessment Process
(HETAP)




HETAP wheel







Station Capture - HETAP Pro 2.0 Lampe Park: Jogging Path

Last Station
Recorded

25
Paved

Ice

0.0 Ft

-1.3 %
2.1 %

Alarm Settings |

Outslope
Check Outslope Direction

<- Left Right->

Vehicle Orientation
© Forwards
C Backwards

Current Station

Copy Surf. Data -> ‘ To Record

Tread Width: 25 in | SetMCW |

Record Station

Add Features

Surface Category: Ppaved
Surface Type: Ice

Distance: 7.2 Ft
Grade: -0.7 %
Cross Slope: 0.8 %

Current Segment:

‘ New Segment

Lat:

Show Camera Preview | T

Apprx. Err:

Elev:

Return Home

Distance Hold

Manual Entry

View Data |

Compass Heading: ° True
GPS Location and Status

2 Joggin Lampe 2007-06-12

Error: Garrmin GPS is not connectzad
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Tahoe Rim Trail

Tahoe Meadows tc Spooner Summit

TREAD WIDTH

Typical Width 28in (71 cm)
Minimum Width 18 in (45cm)

€8 surrace

Surface Type Soil

Length 21.8 mi (35.0 km)
Elevation Gain 2894 ft (882 m)

Tr ai | AC C eS S I n fO r m at i O n Elevation Loss 5528 ft (1685 m)

TAI for Users

Typical Firmness 0.17in (F)

Moderately Firm
>0.30 n

oe) Bikes
No Bikes: Spooner Summil

G rad e to North Canyon Hobart Rd
G o

Cross Slope (5 cuesiions

. No Motor Vehicles
Tread Width —

Typical Grade
S u rface 27% of trail is 10% t0 20%

1829 ft (557 m) is 20% 10 29%

Minimum Firmness 0.40 in (MF)
1% of trail is Moderately Firm

Typical Stability 0.51in (MS)

Minimum Stability 0.73 in (MS)
25% of trail is Moderately Stable

1IVdl NIH J0HV1

¢ oBSTRUCTIONS

Multiple Rocks 18 in (46 cm)

Scan QR code to view

- Standard Ramp Grade 8.3% Taho?‘l\:eadr:::: ‘:\"I *ﬁ;’"stc
structions T esdowrto s

www._tahoerimtrail org

WARNING: -
camber 2008 wha
perery caslru ]
< C.3C ‘nch anc

CROSS SLOPE

Typical Cross Slope 3.2%
18% of trail is 5% to 10%
2433 1t (741 m) is 10% 10 20%

TREAD WIDTH

Il ACCESS INFORMATION Typical Width 281in (71 cm)
Minimum Width 18 in (45 cm)

benetielalds c5

Il ACCESS INFORMATION
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e® .
© Ophir Creek Trail
Bikes not recommended

Trail Access Information @
Typical Typical Minimum Surface
Typical Maximum Grade Cross Maximum Trail Clearance Surface Firmnes:
.1 Trail Name Length Grade Standard Ramp is 8.3% Slope Cross Slope Width Width Type Typical Wi
@
.. Upper Meadow Loop 0.8 mi 3.5% 110 ftis 12% — 24% 3.5% 196 ft is 10% — 14% 31in 18in Soil and Boarcwalk 0.18
@
.. o Middle Meadow Loop 23mi 5.2% 305 ft is 20% — 30% 4.2% 301 ftis 12% - 22% 40 in 12 in Soil and Boardwalk 0.1¢ 0.
.. ammmmme |Lower Meadow Loop 3.0mi 5.7% 445 ftis 20% — 34% 4.5% 42518 12% — 25% 39in 12in Soil and Beardwalk 0.19
®
.. eoeoes Ophir Creek Trail 7.5 mi 10.7% 218 ft is 30% — 40% 3.7% 560 ft is 15% — 24% 51in 18in Soil 0.18 0.
eso@m® Tahoe Rim Trail 21.8mi 7.3% 1829 ft is 20% — 29% 3.2% 2433 ft is 10% - 20% 28 in 18in Soil 0.17 0.
IFram Tahoo Meadows Trailhead
to Spocner Summit Tralihead)
Minimum Surface Firmness (in) Minimum S
WARNING: Trail conditions may have chatged ince July 2008 when these Talls were assessed, Secandary tralls are shown in dark gray. & l ' ﬁ
Signage created by Benefica Designe Inc. using data collacted by a cartified trall assesement coardinater. <0.20 0.35 0.55 >0.55 <0.25 0.55
Hard Firm Mocet%tm Fr:: Hard Stable

®
To Tunnel Creek Roadand ®
Spooner Summit Trailhead

US Highway 50 \

o e

...............
FREE COPIES of this map can be downloaded from the Humboldt-Toi
website or by calling the US Forest Service Carson Ranger District at



Outdoor constructed features

bench
camp shelter
cooking surface/grill

fire ring, wood
stove/fireplace

outdoor rinsing
shower

parking area
picnic table

pit toilet

tent pad/platform

toilet building
trash/recycling receptacle
utility/sewage connection
viewing area at overlooks
viewing scope

water spout



a0 AHARNNQ % = WO BABRINIG % «/8(= PO oo BABRINGG 45 . 3= WO co g BABRINGG % o 85% W 11:11 AM
( Table ( Table { Table ( Table —|—

o
J Suggested maintenance

ABA/FSORAG

What type of assessment?

O ABA 1 FSO Measure the height from the grc Notes
to the table top WHEELCHAIR CLEAR SPACE

REQUIRED SPACES Measure the Wheelchair clear sj

length. The length may extend a Optional photos

Is the table Circular? _ :
maximum of 25 inches beneath

the table.
Table Diameter
MANUFACTURER INFO
Table surface height ( min 28 in
-max 34 in) Manufacturer and Model
If available, enter the model and manufacturer
of the feature.
Compliant WC Clear space length (min 48i Manufacturer
Measure the height from the .
to the table top . GLEAR SEACE Not compliant Model

Does one full unobstructed side
C"?af ground space around thg t Measure the Wheelchair clear

~ (YDA D




Knee & Toe Clearance Profile Tool

unobstructed knee & toe space




Adjustable height cooking grill




Water pump

Actuation force




Campsite ; RESET

_ BEFORE YOU GO
Access Information

Please return elements so that
this campsite remains accessible

If you do not require access and
mobility features, please do not use
this site between 11AM and 6PM




Develop standards for

Trail and sidewalk design

Architectural Barriers Act (ABA)
Outdoor Recreation Access Guidelines

Public Rights of Way Access Guidelines
(PROWAG)










HB/5/ 7 JRANG ) 7O/ 5 Project#._2/4- 2 Date: /57 /07

Street Name: o4V A 4457  Segment Name:_*
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Sidewalk assessment
Public Rights-of-Way Assessment Process (PROWAP)







Digital Measuring Wheel (DMS)




tal Height Measuring Device

Dig
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NDOT Curb Ramps
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Rest stop assessment
Rest Stop Assessment Process (RSAP)

Tell Us
Aboyt Your
Experiance
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Legend

) accessible Parking Space

& Accessible Truck Parking {Proposed) yi
&2 Curb Ramp {Parallel) e
P Infoermation “
& Picnic Table

€} Reztroom (Men's)

€} Restroom (Womean's)
© Trash Receptacle

-+ Primary Access Route

1 Key Access Area

Assessment Dates; 8 June 2022, 26 April 2023
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Universal Design of Fithess Equipment
(UDFE) Standards




Low step-up height design










Finding the

Weight Adjustment Pin
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color contrast value contrast



Programs Programs
@ [ 7 @ °

ful Burming Ful Burning

» . ® 3

color contrast value contrast
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Boarding devices




Boarding device seating pressures

Minimum (mmHg)

Maximum (mmHg)

Average (mmHg)

Variance (mmHg?)
Standard deviation (mmHg)
Coefficient of variation (%)
Horizontal center (in)
Vertical center (in)

Sensing area (in?

Regional distribution (%)

0.00
200.00
15.64
1823.88
42.71
272.99
10.47
10.20
289.27
100.00









1]

o'

' |

'1’||l|\. '

\‘ | |

[ ] ]

(1] ]

‘|' '

|.Il‘| |"

! ‘ ' |

| | ,I ' ' | ’ ‘
1] " | |

1'<"l

1] ||

| || ’ | |

| | ' ‘

| |
“ |
| ‘
|
\




15.0 in aisle width

74.2 in height

-_. 95" percentile
US Male




15.0 in aisle width

19.8 in hip width

95" percentile
US Female




15.0 in aisle width

19.8 in hip width

S 95" percentile
US Female

. _-..:J .C" —-, £
I H =
Vo20.0in A




15.0 in aisle width

19.8 in hip width

95" percentile
US Female




Device
Comparison

95t percentile
US Male




N Rear
| Wheel Pivot
e\ with Rotating

36.0 in clearance
20.0 in aisle width

19.8 in hip width

| | | 95" percentile
| i || US Female






















Aircraft-compatible wheelchair




Aircraft boarding using a wheelchair with

Narrow accessory wheels

Fewer transfers

{ | f
55555









Aircraft seating with
Pressure relief cushion from wheelchair

Legs hanging
Shoulders forward
Neck extended
Arm not supported




Aircraft seating with
Pressure relief cushion and “accessories”

Foot support

Lumbar and spine support
Neck/head support

Arm Support




Aircraft seating with
Adeqguate pressure relief and posture

Feet supported lumbar and
Spine supported
Neck/head support

Arm supported




Storage of wheelchair in aircraft

From jetway to cargo hold

The path the mobility device takes to get to the cargo hold




Cargo Door

Driving Configuration
height > 33 inches






Device damage

Damage to drive wheel
that came off powered
wheelchair

Rehabilitation Institute of Chicago/ Beneficial Designs/ PVA #3(



99%

responded that their...

mobility devices were
damaged afterairtravel

and over 50% still experience device damage when
proper procedures are followed by carrier agents.
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RESNA AT-1:2021

for Assistive Technology for Air Travel—

Volume 1:
Requirements and Test Methods Related to
Mobility Devices

W2 RESNA

Rehabilitation Enginerring and Assstwe Technology Sooety of Narth America

RESNA AT-1 Section 4 Standard



International Air Transport Association (IATA)

|JATA Guidance on the Transport of
Mobility Aids

£
=29
IATA

IATA Guidance on the Transport of
Mobility Aids




--Head Support-

>

--Back Support -

- Joystick >

>

.-Seat cushion---
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Foot support




Cargo Door

33 in min

N Y

Waggage Area Floor

Air Travel Configuration
height = 33 inches




Cargo Door
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33 in min

2
--------

Air Travel Configuration
height = 33 inches

.

Aircraft Baggage Area Floor




PMD Labeling Guidelines

Welght
WHEELCHAIR
m WEIGHT
150 kg

330 Ib










For existing devices, create an

Air Travel Information Card

Meanufacturer a B
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beneficial designs

designing beyond the norm to meet the needs of all people

www.beneficialdesigns.com

peter@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax






