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issue 1: Steep Jetway Slopes 

Airport terminal designs leads to steep jetways 

Typically steeper than a standard ramp 

Dangerous for Mobility Device users 

Exempt from ADA guideline ramp slopes 
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Aircraft Travel Issues 

for Non-Ambulatory Passengers 

Dangerous Environment 

Over 400 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 

to fit down the aisle of the aircraft 
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Assessment of Traditional Boarding Devices: 

Stability 

Chest support straps 

issue II: Potential Solution 

Develop technologies to level the 

floor in the bubble area of jetways 

issue 2: Boarding Devices 

Non-ambulatory passengers are transported onto aircraft 

using narrow boarding devices 

Three different boarding devices were tested in our 

research 

Current boarding devices have many design issues with 

which non-ambulatory passengers are dissatisfied 



Assessment of Traditional Boarding Devices: 

Observation 

Arm supports provide 

lateral stability 

Foot support issues 

Assessment of Traditional Boarding Devices: 

Static Stability Tipping Angles 
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Assessment of Traditional Boarding Devices: 

Lateral Tipping Angle 

Columbia  6.7° 	Staxi  6.8° 
	

Eagle 2 Lift  11.3° 

issue 2: Potential Solution 

Develop design specifications for improved 

boarding devices and on-board aisle chairs 
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issue 3: Narrow Aircraft Aisles 

Lack of standards for the minimum width 

of the aisle way in aircraft 

Leads to narrower and narrower aisle 

width in aircraft 

Boarding device manufacturers are 

unable to optimize the design of 

boarding devices for stability 



Transfer Assist Technology 

Overhead Gantry Style Boarding Device 

Requires less than 5 minutes to board 

issue 3: Potential Solution 

Develop minimum clear width requirements for 

commercial aircraft 

Require a minimum center aisle minimum clearane 

width of 18 inches at all heights to allow boarding 

device manufacturers to optimize the lateral stability 

of boarding devices 

issue 4: Dangerous 
Transfer Methods 

Passengers who are non-ambulatory and who are not 

able to independently transfer must be physically 

transferred to boarding chairs and then into AC seating 

This results in back injuries to the contractors 

and skin injuries to the passengers 
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Transfer Assist Technology 

Moves laterally over 

aircraft seating 
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issue 4: Potential Solution 

Just like hotels and swim centers are 

required to provide lifts to get into pools... 

Require the use of technologies that do not 

require physical lifting of non-arnbulatory 

passengers that are unable to independently 

transfer onto boarding devices and AC 

seating 

Safe transfers with respect and dignity 
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issue 5: Hazardous 
Sitting Pressures 

Persons without sensation are generally 

unable to sit on aircraft seating 

Additional cushioning is required on top of 

the seat cushion to prevent development 

of a pressure sore 
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ACCESS 

Acumen Design Associates 
ST Engineering httph Hap, aef o/20.2CO2/12/eprxem.airtraft.lavatuy.dydgn 

issue 5: Potential Solution 

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 

Many non-ambulatory passengers can 

only fly 2-3 hours without bathroom 

access 

Many non-ambulatory passengers 

dehydrate themselves for days to fly 

64% of people surveyed knew persons 

that need assistance in a bathroom 

issue 6: Lack of 
Accessible Bathrooms 

Passengers needing a personal caregiver 

are not accomrnodated by the current 

size of bathrooms 

Including infants and older adults and 

non-ambulatory passengers that must 

use an on board aisle wheelchair 
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Airbus 320 Space Flex Aatas 
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issue 6: 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) 

93% of people surveyed indicated they 

would pay 2% more to have a larger bathroom on 

the flight 
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issue 6: Potential Solution 

Provide one larger bathroom at the rear of the aircraft 

to accommodate passengers with different needs 

Issue 7: Mobility Device Damage  MI  

Currently, Powered and Manual Wheelchairs 

frequently sustain significant damage during air 

transport 

Wheelchairs are typically stored with baggage 
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Examples of Damage 

Courtesy crf Dpart Dcors and Gbbal Repaw Group 
Rehabilitation lnstraite of Chkagoltlersefival Drria 3023 

Courtesy of Opel Docifs and Global Repair Group 

Rehabilitation fristitne crf Chicago/Beneficial Designs/MIA #3Q2EI 
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Examples of Damage 

Courtesy of Open Gtors and Gkbal Repair amp 
RoluRhason institute of ChicactorE1.-.Eolad DesignsPVA SCHICB 

Examples of Damage 

Damage to drive wheel that came 

off powered wheelchair 	
t  

RehabEtatton. Institute of Ch4eagaBenerntal Deslos..PVA #362EI 

Examples of Damage 

Courbasy of Open Ekkxs and Global Repair Group 

RetrablivAion Iristitroe of ChicalpSenAfidad Designs1PVA E302E 
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Solution 
Develop Assistive Technology for Air Travel 

Standards 

Powered and manual wheelchairs 

and power assist devices 
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Develop Assistive Technology for Air Travel 

Scope 

Powered mobility devices 

manual wheelchairs and power assist devices 

Information gathering 

Travel setup information 

Labeling guidelines 

Handling guidelines 

Training procedures 

Wheelchairs designed for air transport  

RES NA AT-1 2019 
Volume 1 

Requirements and Test Methods 
Related to Mobility Devices 

Section 1 	Vocabulary and Definitions for Assistive 
Technology and Air Travel 

Section 2 	lnforrnation and instructions for Preparing Wheelchairs to be 
Stored and Transported in Commercial Aircraft 

Section 3 	Handling Procedures for PMDs to be Stored and Transported 
in Commercial Aircraft 

Section 4 	Labeling and Design Requirements for Wheelchairs Designed 
for Stowage and Transport in Commercial Aircraft 

Committee Participation 

Airline carriers and manufacturers 

Wheelchair manufacturers 

Baggage handling contractors 

Disability organizations 

Wheelchair repair companies 

Government agencies — DOT - FAA 

Passenger boarding service companies  

RESNA AT-1 2019 

Section 1 

Vocabulary and Definitions for 

Assistive Technology and Air Travel 

1 Scope 

2 Normative References 

3 Terms and Definitions 

1 7 
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RESNA AT-1 2019 

Section 2 

Information and Instructions for Preparing Wheelchars to 

be Stored and Transported in Commercial Aircraft 

Information To Be Collected by the Air Carrier to 

Assist with the Handling of Manual or Powered 

Wheelchairs for Air Travel 

Information that the Air Carriers can Provide to 

their Customers to Prepare for Air Travel 

Section 2 
Examples of information To Be Collected by the Air 
Carrier to Assist with the Handling of Manual or 
Powered Wheelchairs for Air Travel 

Passenger name and contact information 

Type of wheelchair Manual vs. Powered 

Weight 

Maximum length, width and height dimensions 

Battery chernistry and type 

RESNA AT-1 2019 

Section 3 

Handling Procedures for wheelchairs to be Stored and 

Transported in Commercial Aircraft 

Gather information during booking 

Collect all possible information Pre-Airport 

Verify information at Check-In at ticket counter 

Verify acceptability for transport 

Passenger, Service Agent and Ramp 

Consultation with Departure Gate Agent 
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RESNAAT-1 2019 

Section 3  (continued) 

Prepare wheelchair for travel in the jetway 

Remove components for storage in AC 

Transfer of wheelchair to the tarmac 

Lift wheelchair onto the belt loader 

Transfer from belt loader into the baggage area 

Secure wheelchair in baggage area 

Unloading and return to jetway  

RES NA AT-1 2019 

Section 4 

Labeling and Design Requirements for Wheelchairs 

Designed for Stowage and Transport in Commercial 

Aircraft 

Specifications for design features that will enable mobility 

devices to be able to withstand the rigors of being loaded 

and unloaded from aircraft 

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  

Section 4 - Clause 1 
Scope 

This section is focused on manual and powered 

wheelchairs, including scooters and power assist 

devices specifically designed to be easier to store and 

transport in commercial aircraft. 
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Section 4  -  Clause 4 
Labeling Guidelines 

4.1 Battery Disclosure 

Number of Batteries 
Capacity of each lithium ion battery 
Type of Battery 
Sealed Non-Spillable Battery 
Battery Chemistry 

Non-Spillable Battery symbol 

PMD Labeling Guidelines 

Location of power disconnect 

Section 4 - Clause 4 
LabeImg Guidelines 

4.2 Isolate Power Location 

Status of Battery Isolation Switch symbol 

Battery Isolation Switch symbol 

Section 4 - Clause 4 
Labeling Guidelines 

4.3 	Wheelchair Weight 

Maximum Unoccupied Mass 
when prepared for transport 

Unoccupied Mass of Wheelchair symbol 
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Section 4  -  Clause 4 
Labeling Guidelines 

4.7 Attachment Points for Securement 

Latch mechanism 

RESNA WC 19 Compliance symbol 

RESNA Wheelchair Securement Location symbol 

Section 4 - Clause 4 
Labeling Guidelines 

4.6 Removable Components 

Latch mechanism — components to be removed and 
stored in the cabin during air travel 

Removable Component symbol 

Section 4  -  Clause 4 
Labeling Guidelines 

4.5 Maximum Dimensions 

Air travel configuration maximum 
stowage storage width, height, and length 
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Section 4  -  Clause 4 
Labeling Guidelines 

4.8 Location of Manual Lifting Points 

Manual Lifting Point symbol 

Section 4  -  Clause 4 
Labeling Guidelines 

4.9 	Drive Disengagement System 

Provision for the drive or automatic braking system 
to be disengaged to allow non-powered mobility of 
the wheelchair 

Disengagement of Drive Mechanism symbol 

Section 4 - Clause 4 
Labeling Guidelines 

4.9 Drive Engagement System 

Engagement of Drive Mechanism symbol 

77 



PMD Labeling Guidelines 

fall prermobn Model: M300 Corpus HD 

Air Travel Configuration 721190. 

Section 4  -  Clause 4 
Labeling Guidelines 

4.10 Travel Configuration Card (continued) 

Indicate if batteries are designed to be removed without tools 
Wheelchair length, width, height prepared for travel 
Removable parts of wheelchair 
Location of battery isolation switch and direction of operation 
Location of freewheel mode activation 
Location of WC19 securement points 
Location of fang points on the wheelchair 
Image of wheelchair in ready-to-use configuration 
linage of wheelchair prepared for travel stowage configuration 
Revision date 
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Section 4 - Clause 4 
Labeling Guidelines 

4.10 Travel Configuration Card 

Name and Contact information 
Wheelchair manufacturer name, model number, serial number 
Unoccupied wheelchair mass 
Mass of added additional components if greater than 10 kg (22 b) 
Total mass of wheelchair 
Number of batteries, nominal voltage, group size (if lead acid) 
Battery Chemistry 
Watt hour rating of each lithium battery 
Statement confirming sealed non-spillable batteries 
or Statement confirming Lithium ton batteries meet DOT 
CFR 173 185 and lATA regulations 
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Webbing with Elastic and Side Release Buckle 

Typical Location 

Section 4 - Clause 5 

Design Specification for Manual Wheelchairs 
Intended for Air Travel 

Including manual wheelchairs or manual wheelchairs 
with power assist stored onboard or in baggage area 

Removability of main wheels 

Folding for Stowage On-board Aircraft 

Strap or Latch Mechanism to Hold Wheelchair 
in a Folded Position 

Section 4 -  Clause 6 

Design specifications of Powered Wheelchairs and 
Power Assist Systems Designed for Air Travel 

WC19 Transport Option 

Attachment Points for Securement 

Drive Disengagement System 

To allow handlers to manually propel the wheelchair 

Power Isolate Adjacent to the Power Source 

7A 



-7711  
Section 4  -  Clause 6 
Design specifications of Powered Wheelchairs and 
Power Assist Systems Designed for Air Travel 
(continued ) 

Means to Reduce the Height of the Wheelchair 

to less than 30-33 Inches (838 mm in Height 

Removable Joystick or Control input Device 

Removable Components for Air Travel 

Components that could be removed to 

Prevent Damage 

Seat cushion 

Control input device — joystick 

Head, arrn and leg supports 

Back support of seating system 

Comrnunication devices 
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Design Specifications 
for Air-Transportable PMDs 

Folding or removable back support to reduce height 

Height of typical baggage access door can be as 

short as 30 inches 
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Section 4  -  Annex C (informative) 
Symbols 

Kineficial designs 

www.beneficialdesigns.com  

peter@beneficiaidesigns.com  

775 783 8822 voice 

775 783 8823 fax 
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