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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. =3




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 daily living,
vocational, and leisure activities.
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Design of Consumer
Products

Product Development
Assessment of Products
Universal Design of Products
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Product Development

Mainstream Products
Opportunity for Universal Design
Adaptive Products
Personal Technologies
Activity Specific Technologies
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Establishing Balance

Physical
Intellectual
Spiritual
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Sociological Dimension

Dependence
Independence
Interdependence
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Personal Technologies
Activity-Specific Technologies
Environmental Technologies
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Activity-Specific
Technologies




Arroya Sit SKki







Mono SKi
















Dynamic
Seating
Spring
Assist




Cross Country Ski
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. ‘ blood pressure
money belt with Velcro closure ; cuff bladder

to hold air bladder

/ pressure

bulb type
pump

rod extending :
up to push / release valve
mechanism PVC cap

in piano o
notch for T" fitting

tubing

PVC cap that rests
foot pump on top of bellows

bellows : //
\.

PVC fitting
mates with

lot for
PVC cap R
on top ” tubing




Clutch, Brake, and Gas
on Hand Control

Je.




Dynamic

Seating




Dynamic Seating
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Bike
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Hand
Bike




Contoured
Seating







eat Cushion
esting
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SKELI Used on Foam

2" HR45 Foam Cushion




2" HR4% Foam by ROHO Inc.
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l

Contoured by Supracor Model Phy Vicair Model P Deep Immersion by Vicair




ASLI| Prototype
ISO Part 2 Shape




AU
AUL

160

Pressure
Measurements
Symmetric N e

0
mmHQ




LU

Pressure
Measurements
10 Pelvic
Obliquity

120

100

]
mmHg




byl
i)
LU

107

Pressure
Measurements

15 Posterior
Pelvic Tilt

120

100

]
mimHQ




Pelvis Movement During
Extensor Thrust Activity

Force at Thigh
and Backrest
During Extension

Pelvis Moves Up,
Out and Rotates




Variations of Belt Angle

Downward Pull
Limits Upward
Movement

Allows Posterior
Pelvic Rotation

Limits Full Anterior
ROM




HipGrip Concept




Rear
w Pac
Limit |
Strap\ '(-f-"" Ll
=) : Front Pads
Dynamic | ' ‘ Hlp Pads
Resistance
Straps // Lateral
i Hip Pads
@ Dynamic Resistance

and Range Limit Straps



What Is the HipGrip?

= Dynamic Pelvic
Support

= Provides Pelvic
Stability

= Allows Controlled
Anterior Tilt ROM










Functional Forward Reach
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Avallable from
Bodypoint
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FlexRim — Combining the
discrete compliant fasteners
Into one




The best profiles were
fully developed and
tested




FlexRim Ergonomic
Pushrim




Frictional Improvements

Preliminary tests show over a 2x
Increased frictional coefficient




Impact absorption




Applied a 120 Ib repetitive
load In one place until failure

Pushrim cracked ‘

after 444,072 cycles
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Baseline study — FlexRim

-




Subjects are tested over a wide
variety of usage environments




respiration




FlexRIim



GripRim




Adaptive R % B
Canoe = ' |
Seating
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Methods - Endurance

MedGraphics VO2000
portable metabolic
system
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Wave SKki




Environmental
Technologies
Things that do not move




Small Watercraft
Launch Access




WATER TRAIL ACCESS INFORMATION
Crane Cove Park Watercraft Launch Site

Beach Access to San Francisco Bay Area Water Trail Network

Amenities & Allowed Uses

Amenities & Allowed Uses

Access Route

To Launch Environment

Water Access Route
Pathway to MLLW to Transfer Area

Transfer Area
Above or At Water Line

S
Drinking Water

m Restrooms

Tide Fluctuation

Tide Fluctuation Information

Length + 350ft Length +150ft Launch Type Beach
Elevation Loss 5ft Elevation Loss 7.5ft Clear Space
Grade Grade Length Unlimited
Typical < 5% Typical < 5% Width 200 ft
Maximum Maximum < 8% Grade < 5%
Cross Slope Cross Slope Cross Slope < 2%
Typical <2ift Typical <2ft Surface Sand w/ Structural Overlay
Tread Width Tread Width Height Above Water Extends to MLLW
Typical >10ft Typical 72 in Boat Orientation Unlimited
Surface Surface
Type Asphalt/ Concrete Type Sand w/ Structural Overlay
Stability Paved Firmness Firm
Amount 100% Penetration <0.3in
Stability Stable
Penetration <0.5in

Current:

N

HTL 7.77
MHHW 6.34
MHW 5.73
MLLW 0.00
LAT -2.09

WARNING: Condtions may have changed since Decambar 2016 when this facilty was assessed, Temporary obstackes are not

reported Signage crested by Benefical Designs Inc. using data collected by a cerbfiod Irail pssessmaen! coordanator

The State Coastal Conservancy IS leading the implementabon of the San Francisco Bay Area Water Trad (Water Trall) in close col-

laboration with the Association of Bay Area Governments (ABAG), the San Francisco Bay Conservation and Development Commis-
swon, and the Department of Boating and Watarways. The Water Trail is a growing network of access sites (o “trailheads”) that will
haip peopla using non-motorzed, small boats or other beachable sail craft, such as kayaks, canoes, dragon boals, stand-up paddie
ond windsurf boards, 1o safely enjoy singls and multiple-day trips around San Francisco Bay

http://scc ca.govi2010/07/30/san-francisco-bay-area-water-trail/



niversal Trail Assessment
rocess (UTAP)
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Key UTAP Information

Surface

Features &:

-

Facilities =




UTAP Assessment Team

lucatien

{
U

sarcly/desun/e

>C

Y
-

o

1
4

Degigning boyond the norm to meet the needs of all peop.



UTAP — Implementation
Status

Over 1300 people trained to lead UTAP
assessments

Over 155 trainers to teach UTAP
workshops
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High Efficiency Trail Assessment Process

researcly/desiun/ education
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HETAP-
Rollawheel







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
© Backwards

Current Station

Copy Surf. Data ->

To Record Record Station

SetMCW | | Add Features

Tread Width: 25 in ||
Paved
Surface Type: Ice

Surface Category:

Return Home

7.2 Ft Distance Hold

Distance:
Grade:

Cross Slope:

-0.7 %
0.8 %

Manual Entry

| View Data |

Current Segment:

| New Segment
2 Joggin Lampe 2007-06-12

Compass Heading: ° True
GPS Location and Status

Lat:

Show Camera Preview e

Apprx. Err:

Elev:

Error: Garmin GPS is not connected










U VI MYk

Surface Type
100% of trall is Paved
100% of trail is Stable
Typical Firmness 0.16 in
H-ﬁrd Firm Moderately Firm | Not Firm
0.20n 0.35in 0.55in

=

Minimum Firmness 0.16in
Typical Stability 0.18in

LY

Hard  Stable Moderately Stable |Not Stable
0.25in 0550 1.05in

L4

Minimum Stability 0.18 in

@ NV WiVl ¥yEHIGITS

GRADE

Typical Grade 2.5%
86% of trail is 0%t0d% W
395ft (120 m} is 4% t0 5%

Standard Ramp Grade 8.3% m
CROSS SLOPE

Typical Cross Slope 1.9% x

96% of trail is 0% to 4%
107 ft (32 m) is 4% t0 5%

Asphalt

N,

Pah Rah Interpretive Trail
Golden Eagle Regional Park

Length 0.5 mi (0.8 km)
Elevation Gain 36ft(1Tm)
Elevation Loss 361t (11 m)

TRAIL USE

of'o Bikes

¢ 0BSTRUCTIONS

Obstructions

None

€ TREAD WIDTH

Typlcal Width 8t (2.4 cm)
Minimum Width 3.5in(11¢cm)

@) view map

Scan QR code to view
Golden Eagle
Regional Park Map

Google Maps

8 surrace

Surface Type Asphalt
100% of trail is Paved
100% of trail is Stable
Typical Firmness 0.16in
md Firm Moderately Firm | Not Firm
020l 0.35in 0.55in

=

Minimum Firmness 0.16 in
Typical Stability 0.18in

WARNING: Trail conditicns may have c1anged since June
2009 when thig trail was assessed.
Temporary obstructions were not recorded.

Signage createc by Benefiolsl Designs Inc. using data
collected by a certified trail assessment coordinatar.
Funded by the Nevada Recreational Trails Program.

@ No Motor Vehicles

GRADE

Hl ACCESS INFORMATION

J4dY1LNI HVYd HVd




Trail Access Information (TAI)

TAl to convey to users in a
Nutrition Facts Label format:

Grade

Cross Slope
Tread Width
Surface
Obstructions



Tahoe Rim Trail

Tahoe Meadows to Spooner Summit

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

Elevation Loss 5528 ft (1685 m)

TRAIL USE







Tahoe Meadows Interpretive Trail

Humboldt-Toiyabe Mational Forest
Carson Ranger District

FREE COPIES of fhis map can be downioaded from the Humboldt-Tolyabe NaSonal Forest
‘webshe or by caling the U2 Forest Service Carson Ranger District at {775) 852-276E

To Mount Rose
Wilderness

Mount Rose Summit Trail

Tahoe Rim Trail

I

Mount Ross State Scenic Byway
NV Highway 431

Tahoe Meadows Trailhead
Elewation 8730 1t

Tahoe Meadows
Interpretive Trail

COIP,

Mount Rose
Summit Trailhead

s &

Fundsd by tha Mevada Reorsational Tralle Program

Tahoe Rim Trail

.

il p—p

Tahos
MEatows
Intarprative

Trall Hama Trall

Length

13iml

Typleal
Grade

2.5%

107%

Maximum
‘Grade

e 1E501tis
5-T%

1003t Is
I5-35%

Typleal

Ccross Slope

1%

41%

Maximum

Crose Slope @

Mk
10 - 20%

Pk 11
- %

Typleal

Tread Width

26 In

28

-
TRAIL USES PERMITTED

) rwena
on la3ah or

a cantrol of owner
3% Bikes allowsd

‘on dotted tralls only

Equeeir! allowed
l‘i’ mum:BtrﬂaNIy
() veo wastor venicies
Pleass stay on officlal tralls

Minlmum
Clsaranca
Widin

Surfacs
Type

Typleal
Surface
Firmnaes

Typleal
Surfaca
Stablilty
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QOutdoor Constructed Features

Bench
Camp Shelter
Cooking Surface/Grill

Fire Ring, Wood
Stove/Fireplace

Outdoor Rinsing
Shower

Parking Area
Picnic Table
Pit Tollet

Tent Pad/Platform
Toilet Building

Trash/Recycling
Receptacle

Utility/Sewage
Connection

Viewing Area at
Overlooks

Viewing Scope
Water Spout




Picnic Table Clearance Space




L AR EBARRINIE =4 72% W 12:38 PM
(@ Built Feature Assessment For.. «/
COVER SHEET

Agency

Park Name

Campground / Trail Name / Picnic
Area / Etc.

Are you using an external sensor box?

Sensor ID (3 digits)

Segment ID (3 letters)

Funding

,.,.,

L _JOREY-) EARRINIG = .4 72% 8 12:39 PM

(@ Built Feature Assessment For..
Parking Space

Pit Toilet / Outhouse

RV Parking or Pull Up Space

Tent Area




BARRINIG %, .48 = WO o[
(@ Table

s e
J Suggested maintenance

ABA/FSORAG

What type of assessment?

ABA FSO _ =
easure the height from the grc otes
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
J of the feature.
Compliant WC Clear space length (min 48 i Manufacturer
Measure the height from the ,
to the table top CLEAR SPACE Not compliant Model

Does one full unobstructed side
< clear ground space around the t:

Measure the Wheelchair clear




Knee & Toe Clearance Profile Tool

Unobstructed Knee & Toe Space




Adjustable Height Cooking Grill




Water Pump with Closed Fist Operation




Water Pump Actuation Force




Water Pump Height Measurement




Campsite RESET
Access Info BEFORE YOU GO

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 1T1AM and 6PM




Site 18

ASAMESITE




&

Site 18

Single Site

PRIORITY USAGE

If you DO NOT require access and
mohility features, please
DO NOT use this site between

11am

6PM

116 ftx 16.0 ft

4 Persons

A)

RESET

BEFORE YOU GO

26 ft
[—)
o Can
¢ > | ¢ 4K >
I”‘ TENT

- o PAD

GRILL FIRE

Hydrant

@ RESET

BEFORE YOU GO

261t
—
1wk \|mm"m\
Tan TENT

- O PAD

GRILL FIRE
RING

Please return elements so this
campsite remains accessible

WARNING: Camgs te sond tions ey heve changed sirce
ool 20

lemparary ehstructions were not recorded

hee 1S o e wos  assessedl

Prase | & || fundi~g for the Develaped Dutdoo:

Rec eation Assess~ant I’rocess is provided by tre
U.S. Department of Agriculture

throJgh the Smell Basiness Innova: 2n end

Research Prograns G-ar: number 2003-33610- 21051

CAMPSITE

ACCESS INFORMATION

Signege ceated cv Beneficial Designs Inc. usrg dama

colleczed oy a cert L ed campsite assessment coo dirato




TRAIE:
EXPH@RER HOME ABOUT US DEFINITIONS

P*2 1RAIL FEATURES
Customize your search hy trail
use and features.

P2 1RaiL ACCESS

Find a trail to suit your ahility.
Search by grade, cross-slope
and surface.

P2 1RAIL MANAGEMENT

Authorized trail managers may

add or edit trail information.
Contact B

P2 contact us

www.trailexplorer.org

LINKS  TRAIL ACCESS INFORMATION

PQUICK

TRAIL SEARCH

Big Basin Redwoods State Park
Boulder Creek, CA

Features 2,000 year-old redwoods and
over 50 miles of trails. Reservations
required for camping. Phone:
£31.338.8860

experiences. Trail E,-.;_llurer lJBnETlto aII Uot!f.., L:ut is parti J|dl|3’hb’|r:lfu| for
individuals who may have specific trail needs, such as individuals with disahilities,
older adults, parents with young children, and novice hikers.

Acknowledgement

Tra|| Explorer was designed hy Be
and management, and d

US Department of Education.

hility organizations and with the support of the




Traills with desired access features

Click on the trail name for more info Click on the column heading sort by column,
9 trails found. U he "Back" b br fi ur sel
“Nearest
| Town(s) | Typical | Surface
Trail Park | State Uses |Grade rmness | Trail Information

{ { f i f
cCormick’ 7 Hiking { Firm Trail 10 begi ear the stairs on Trail 3. The trail follo
atehouse Quarry and T
s, that trail borders the creek, cros
comple

| Hiking | | | mpground to the

{Firm rail & is a connector trail from th
Hiking | 1 P: aved loop trail near

Spring Mill State ‘ Hiking |: ! Firm rail 7 around the Oak Ridge Picnic Area anc
Park ¢ Spurthat lea o Trail 4.

| Spring Mill State | | Hiking |1  Firm | Trail 7 Spur connec rail 7 from the Oak Ridge Picnic A
Park i

| Turkey Run ‘ {0 Hiking | ! Firm e i ion of Trail 10, The short trail
State Park { i n deck and bench.

| Turkey Run 0, | Hiking
Park

| Turkey Run ‘ |0 Hiking 3.39% ! Firm
State Park i

links dgme
@ Copyright 2001 B




Develop standards ..
for trail and
sidewalk design

Architectural Barriers Act Outdoor
Recreation Access Guidelines

Public Rights of Way Access
Guidelines




ADA Recreation Trail

Grade
up to 30% of length > 8.33%
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 Trail

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



ADA Outdoor Access Route

Surface
firm and stable

Width
36 Inches
exception 32 inches for up to 24 inches

Openings
< 0.5 Inch sphere









Rotational Penetrometer

Objective surface
measurement device

Avalilable from
Beneficial Designs

Wmmm siun/
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Trail with firm
but unstable
sandy surface
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Trail after
nstallation
of surface
stabilizer

Gravelpave

R pu



Rotational Penetrometer

Readings-Gravelpave 2

Before Application
Firmness Stability

0.18
0.17
0.17
0.18
0.18

0.77
0.87
0.77
0.88
0.79

0.18 Avg 0.82

After Application

Firmness
0.17
0.17
0.18
0.17
0.18

Stability
0.37
0.38
0.42
0.35
0.40

0.17 Avg 0.38
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Sidewalk Assessment Process







Digital Measuring Wheel
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Wireless

High accuracy
with resolution of
0.1 Inches (1 mm)



Digital Height Measuring
Device

High accuracy
Fast measurement

Resolution of
0.01 inches (0.1 mm)




Data Collection Software

L
Cammguter
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Legend

Nsle) A\ R
Right of Way In
Minden, NV

Tread Width




NDOT

Inden, NV
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Cross Slope



NDOT
Right of Way In
Minden, NV
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Tripping hazard
height
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Main St

Route 10th 5 (0 James 51
5ig of Street {13
Lengh kre )

Elevatan Change 5

@ No Skateboarding

@) cRaADE

Typical Crade
ann

u@n mj &

(® cross sLOPE

Typiead C S 18
0N A in

€85 wioTH

Typical Width

2nmes

fwero lewgs w




Main St

Route 10th St to James St

Side of Street East

Length 320 ft
Elevation Change -7.5ft

@ No Skateboarding
(%) GRADE

Typical Grade 13.6%
420 ft (128 m) is % to 8%

24ft (7.3 m)is 8% t0 10%

Typical Grade 13.6%
420 ft (128 m) is 5% to 8%
24 ft (7.3 m)is 8% t0 10%

(B CROSS SLOPE

Typical Cross Slope 1.8%
300 ft (91.4m)is 2% 1o 4%

€8 WIDTH

Typical Width 8.3 ft
2t (0.6 m)is 33in (84 cm)

y have changed since

Funded by

Department of Transportation
City of Carson City

' Beneficial Designs |
fied sidew:




Universal Design
Standards for Products

B f | A g
Wm Wdesn/education
Degigning boyond the norm to meet the needs of all people



Universal Design of Fithess
Eqmpment (UDFE) Standards
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-
£

<

S
o
o
=

Strength Endurance

Fat Burning




Programs

g
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Strength Endurance

Fat Burning




Universal Design of
Products used by persons
with Cognitive Impairments

Goal — To increase Access to
Technology for People with
Cognitive Impairments



€Mmall earbuds
DVD phones

cell_phones screen.readers

calendars stovesmusicplayers

|apbops.headphones

‘audio.books

- camera  |nbterneb
video




Universal Design of
Amusement Park Rides for
Persons with Mobility and
Sensory Impairments
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Focus on Air Travel

One focus area Is air travel
Assistive technologies
Standards



Issue 1. Steep Jetway Slopes

Typically steeper than standard ramp
Dangerous for Mobility Device users
Exempt from ADA guidelines












Dangerous Environment

Over 300 non-ambulatory
passengers have been surveyed

12% have tipped over laterally In
boarding chairs because of this
problem

Causation Is Jetway bubble area
cross-slope of 6 to 14 degrees

Boarding chairs have to be narrow
and tip over at 7.5 degrees



Potential Solution to Issue 1

Develop technologies to level surface
of bubble area of jetways



Issue 2: Poor Boarding Devices

Non-ambulatory passengers are
transported onto aircraft using
narrow boarding devices

Current boarding devices have many
design issues that non-ambulatory
passengers are dissatisfied with



Boarding devices




Assessment of
Traditional Aircraft
Boarding Devices -
Stability

Chest support straps




Assessment of
Aircraft Boarding
Devices
Observation

Arm supports provide
lateral stability
Foot support issues




Potential Solutions to Issue 2

Develop design specifications for
iImproved boarding devices and
on-board aisle chairs



Issue 3:
Dangerous Transfer Methods

Passengers who are non-ambulatory
must often be physically transferred
by untrained contractors to
boarding chairs and then into AC
seating

This results in injuries to the
contractors and the passengers
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Aircraft Boarding
Using a
Personal
Aisle Chair

Removable
Wheels




Aircraft Boarding
Using a
wheelchair with
narrow accessory
wheels

Fewer
Transfers




Aircraft Seating Using a
Personal
Aisle Chair

Feet Remain
Secure




Transfer
Assist
Technology

Overhead Lift track

Safety for
passengers
attendant providers




Transfer Assist
Technology
Eagle Lift

Overhead Gantry Style
Boarding Device




Transfer
Assist
Technology

Moves laterally
over aircraft seating




ISsue 4.
Hazardous Sitting Pressures

Persons without sensation need
pressure spread out to avoid sores



Boarding devices




Sitting on an S boarding device
without cushion

Minimum (mmHg) 0.00
Maximum (mmHg) 200.00
Average (mmHg) 15.64
Variance (mmHg?) 1823.88
Standard deviation (mmHg) 42.71
Coefficient of variation (%) 272.99
Horizontal center (in) 10.47
Vertical center (in) 10.20
Sensing area (in?) 289.27
Regional distribution (%) 100.00
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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

pressure relief
cushion and
‘“accessories”

feet supported
lumbar and spine
supported

neck / head support
arm supported




Potential Solution to Issue 4

Educate travelers without sensation
to use pressure relief seating
accessories when sitting in aircraft

Educate health-care professionals
who serve travelers without
sensation



Issue 5: Lack of Accessible
Bathrooms

Wide body aircraft have two aisles
and bathrooms that transform into
one large accessible bathroom

Medium and large size single aisle
aircraft cannot do this without
blocking the aisle



Issue 5: Lack of Accessible
Bathrooms

Passengers needing a personal
caregiver are not accommodated
by the current size of bathrooms

Including infants and older adults and
non-ambulatory passengers that
must us an on board aisle
wheelchair



Issue 5: Lack of Accessible
Bathrooms

Would only fly 2-3 hours without
bathroom access



Issue 5: Lack of Accessible
Bathrooms

Explained that removal of three seats
to create an more accessible
bathroom would cost a 2% increase
In fare (based on 145 person cap)

9 of 14 knew persons that need
assistance in a bathroom

14 out of 15 people indicated they
would pay for one larger bathroom



Issue 5: Lack of Accessible
Bathrooms

Explained that removal of six seats
creates 1.2 inches of increased
legroom which would create a 4%

INncrease In fare

11 out of 14 people Ir
would pay some am

legroom — 50% war
more

dicated they
ount for more
t 2.4 iInches



Potential Solutions to Issue 6

Develop minimum clear width
requirements for commercial
aircraft....

To allow boarding device
manufacturers to optimize the
lateral stability of boarding devices



Issue 7: Mobility Device
(MD) Damage

MDs are often damaged

MDs typically stored with baggage
Manual wheelchalirs
Powered wheelchairs
Scooters
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Rehabilitation Institute of Chicago / Beneficial Designs / PVA #3028

. Courtesy Open Doors and Global Repair Group



Courtesy Open Doors and Global Repair Group

Rehabilitation Institute of Chicago / Beneficial Designs / PVA #3028



Damage to drive
wheel that came off
powered wheelchair

Rehabilitation Institute of Chicago / Beneficial Designs / PVA #3028



Potential Solution to Issue 7

Create design standards for Air
Transportable Powered
Wheelchairs through the RESNA
Assistive Technology for Air Travel
Standards Committee



Assistive Technology for
Air Travel Standards

Airline carriers and manufacturers
Wheelchair manufacturers
Disability organizations
Government agencies — DOT - FAA
Wheelchair repair companies



pormobl'l Model: M300 Corpus HD Owner Name: John Smith

vner Phone +1 012 345 6789

Air Travel Configuration

1 Remove Seat Cushion (User) @

» Remove Head Support (User) ©

3 Lower Back Support to Fit Into Aircraft (User)

- UpRori cu I

i Remove Joystick (User) ©

tich trolks
5 Disengage Drive System @
# ic

pushed

5 Isolate Battery Power @

’ Raise Foot Supports

f

Travel Configuration Driving Configuration

Unoccupied Product Weight (including accessories)

WARNING: T {

450 Ibs / 205 kg

[ ted using & mé : ttoavoid

Battery Information
WARNING: C 34 Datte f . alied © ale e
th 2 lead acid sealed gel cell non-spillable batteries

'acking Instructions 806, and IATA Provision A6J



Disengage Drive System

in | [ 156

Move levers outwards to disengage motors which releases the brakes

Manual Lift Points

WARNING! This product should be lifted using a mechanical lift
to avoid injury. Unnoccupied product weight is 450 lbs / 205 kg

}

Manual lift points are located on all four caster arms.

When lifting chair with a device, use securement points

Chair Securement

Attach fastening strap to RESNA WC19 securement location

Isolate Battery Power

Switch breaker to off to disconnect power from the battery
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Drive Disconnect

Front of chair

Move the levers outwards to
release the brakes. The chair can
now be moved manually.



PMD Labeling Guidelines
welght
WHEELCHAIR

82 kg

180 Ib

WEIGHT







PMD Labeling Guidelines

Location of power disconnect




Air Travel Symbols




Development of PMD
Handler Training
Procedures

Experience of handling different
types of PMDs may be
Infrequent for baggage handlers

Prevention of injury to handlers
Prevent damage to PMDs



Standards for PMDs
designed for air transport

Create specifications for design
features that will enable powered
mobility devices to be able to
withstand the rigors of being loaded
and unloaded from aircraft



PMD with transit option




— Headrest

| _— Backrest Orive
| & 7  control

Cushion

I




ldentification of
Power Disconnects




Air Transportable PMD
design specifications

Folding or removable back support to
reduce height

Height of typical baggage access door
can be as short as 30 inches on DC-9
models



agic Mobility Fold Forward Backrest

-
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Fully
protect
Input
control
device




Elastic strap to
hold WC folded



Typical

Iocatlon l@ -

Webblng
with
elastic
and side
release
buckle




Paralyzed Veterans of
America (PVA) Grant

This project was supported by award
#3028 from the Paralyzed Veterans
of America Research Foundation.






Beneficial Designs, Inc.
Minden, Nevada

www.beneficialdesigns.com
peter@beneficialdesigns.com
775.783.8822 voice
775.783.8823 fax



research/design/education

Designing beyond the norm to meet the needs of all people.
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