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ÁThe international professional society for those 
working to advance vertical flight 

ςFounded in 1943 as the American Helicopter Society

ςEverything from VTOL MAVs/UASto helicoptersand 
eVTOLto STOVL(everything vertical except rockets)

ÁExpands knowledge about vertical flight 
technology and promotes its application 
around the world

ÁAdvances safety and acceptability

ÁAdvocates for vertical flight R&D funding

ÁHelps educate and support ǘƻŘŀȅΩǎ ŀƴŘ 
ǘƻƳƻǊǊƻǿΩǎ ǾŜǊǘƛŎŀƭ ŦƭƛƎƘǘ ŜƴƎƛƴŜŜǊǎ ŀƴŘ ƭŜŀŘŜǊǎVFF Scholarship Winners at Forum 71, May 2015

CFD of Joby S4, Aug 2015
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Disruptive Technologies and Approaches é

Military Developments Distributed Electric VTOL Advanced Civil Technologies Urban Air Taxis
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Unconventional 

Configurations

Civil and Military 

Tiltrotors

Civil and Military 

Compound Helicopters

Winged eVTOL

Flight Testing

é Enable a Transformation in Vertical Flight
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ÁAnnual Forum attracts 1,250 engineers, 
scientists and leaders from industry, 
academia and governments

ÁVTOL aircraft CEOs/VPs/engineers, 
military leaders, researchers, etc

Á~250 technical papers

Á~50 panelists 

Á~65 exhibitors

ÁGrand Awards Banquet

ÁeVTOL short course & industry tours

Forum 75 is May 13-16, 2019 @ Philadelphia

CEO Panel at Annual Forum, May 2018

Jay Carter at CarterCopter Exhibit Forum 74, May 2018
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ÁAcoustics 

ÁAdvanced Vertical Flight 

ÁAerodynamics 

ÁAircraft Design 

ÁAvionics & Systems 

ÁCrash Safety 

ÁCrew Stations & Human Factors 

ÁDynamics 

ÁHandling Qualities 

ÁHealth & Usage Monitoring Systems 
(HUMS)

ÁHistory 

ÁManufacturing Technology 

ÁModeling & Simulation 

ÁOperations 

ÁProduct Systems Technology 

ÁPropulsion 

ÁSafety 

ÁStructures & Materials 

ÁSystem Engineering Tools & Processes

ÁTest & Evaluation 

ÁUnmanned VTOL Aircraft

Plus: Integrating Technical Teams for 

Electric VTOL, Wind Energy, and other 

Technical Experts Working to Help Shape the Future
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2018

Jan 16-19 Aeromechanics Design of Electric VTOL San Francisco, Calif., USA

Feb 21-22 Airworthiness and HUMS Huntsville, Alabama, USA

May 14-17 Forum 74 Phoenix, Arizona, USA

Sep 4-6 3rd Australia Indo-Pacific Army Aviation* Adelaide, Australia

Sep 18-21 European Rotorcraft Forum (ERF)* Delft, The Netherlands

Oct 24-25 Helicopter Military Ops Tech (HELMOT) Hampton, Virginia, USA

Oct 30-Nov 1 7th Asian-Australian Rotorcraft Forum* JejuIsland, South Korea

Nov 13-15 Intl Powered Lift Conference (IPLC)* Bristol, UK

2019

Jan 29-31 AutomomousVTOL/eVTOL Mesa, Arizona, USA

Feb 20-21 Development of Complex Systems (FVL) Huntsville, Alabama, USA

Feb 27-28 10th Australian Pacific Vertiflite Conference Melbourne, Australia

May 13-17 Forum 75 Philadelphia, Pennsylvania, USA
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ÁSan Francisco, Jan. 16-19, 2018

ςwww.vtol.org/TVF-2018 (slides and videos)

ÁWatershed event with technologists from

ςTraditional: NASA, Army, OEMs, suppliers, etc. 

ςeVTOL: Joby, Zee, Carter, Terrafugia, Aurora, etc.

ςNew tech: Uber, Amazon, Honda, Toyota, Intel, etc.

ςBig OEMs: Embraer, Boeing, Bell, Airbus, etc.

ÁTechnical community has embraced the future of vertical flight

ÁVertical Flight Society provides forum for understanding and collaboration

VFS Recognized as a Leader in Electric VTOL

Uber eVTOL Reference Model 001
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ÁUber Elevate 
ςUnveiled at AHS Workshop in Sep 2016

ςWhite Paper in Oct 2016

ςSummit in April 2017

Á5ŜǾŜƭƻǇƛƴƎ ŀƴ ά9ŎƻǎȅǎǘŜƳέ
ςPartnerships with cities, real estate 

companies, aircraft manufacturers, EV 
charger manufacturers and cities

ςConnecting innovators, investors, 
regulators, technical experts, media

ÁSmall aircraft, but high barriers
ςTechnical, regulatory, environmental, 

economic, infrastructural and cultural

ÁStarted www.eVTOL.news website
ς90+ aircraft concepts detailed 

ςaŀƴȅ Ƴƛǎǎƛƻƴǎ ōŜȅƻƴŘ ¦ōŜǊΩǎ 9ƭŜǾŀǘŜ
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EmbraerKarem Aircraft 

Pipistrel

Aurora Flight Sciences

Bell
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Time to Reinvent 

the Wheel!

The 20th Century proved that 

vertical flight was possible 

with combustion engines and 

drive systems

ASTOVL/JAST/JSF proved 

that the engine location could 

be decoupled from the center 

of gravity

Mechanical complexity 

led to high failure rate 

and fatal accidents for a 

ñWheel of Misfortuneò

www.vtol.org/wheel 
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The Electric 

VTOL Wheel 

of Fortune

Shown here are 

representative aircraft 

designs in major 

categorization of electric 

propulsion VTOL aircraft.
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Vectored Thrust 

An eVTOL aircraft that uses any of its 
thrusters for lift andcruise:

Á A³ Vahana

Á aeroGAviation aG-4

Á AirisOne

Á AirspaceXMOBi

Á Aurora Flight Sciences 
LightningStrike

Á Autonomous Flight Y6S

Á BartiniFlying Car

Á Bell Air Taxi

Á Carter Aviation CarterCopter
(probably)

Á DeLorean Aerospace DR-7

Á Digi Robotics DroFire

Á Digi Robotics Droxi

Á Dufour aEro2

Á EVA X01

Á HopFlytVenturi

Á JAXA Hornisse2B

Á JetopteraJ2000

Á Joby AviationS4

Á KaremButterfly

Á KARI PAV

Á Lilium Jet

Á Moller SkycarM400

Á Neoptera eOpter

Á Piasecki eVTOL

Á Pipistrel(unnamed)

Á PteroDynamicsTranswing

Á SabrewingDraco-2

Á Sikorsky VERT

Á SKYLYS Aircraft AO

Á Starling Jet

Á SupervolantPegasus

Á Terrafugia TF-2όά¢ƛƭǘǊƻǘƻǊέύ

Á Transcend Air Vy400

Á VerdeGoAero PAT200

Á Vertiia

Á Vickers WAVE eVTOL

Á Vimana(unnamed)

Á VTOL Aviation Abhiyaan

Á XTI AircraftTrifan600

Á Zenith Altitude EOPA

Lift + Cruise

Completely independent thrusters used 
for cruise as for lift:

Á AeroMobil5.0

Á Aurora Flight Sciences eVTOL

Á EAC Whisper

Á Embraer(unnamed)

Á Flexcraft(unnamed)

Á HoverSurfFormula

Á Kitty Hawk Cora

Á Napoleon Aero VTOL

Á Ray Research VTOL Aircraft

Á Urban Aeronautics CityHawk

Á Zee Aero Z-P2

Wingless (Multicopter)

No thruster for cruise ςonly for lift.

Á Airbus HelicoptersCityAirbus

Á Alauda Airspeeder

Á !ǎǘǊƻ !!осл όάtŀǎǎŜƴƎŜǊ 5ǊƻƴŜέύ

Á AvianovationsHepard

Á AvianovationsHepard

Á Boeing Cargo Aerial Vehicle

Á CartivatorSkyDrive

Á Dekatone(unnamed)

Á EHang184

Á Jetpack Aviation(unnamed)

Á Kármán XK-1

Á Kitty HawkFlyer

Á Neva Aerospace AirQuadOne

Á Passenger Drone

Á PAV-UL Ultralight

Á PAVX

Á Pop.UpNext

Á SkypodAerospace Skypod

Á Terrafugia TF-н όά[ƛŦǘ Ҍ tǳǎƘέύ

Á Volocopter VC200 /2X

Á VRCO NeoXCraft

Á Workhorse SureFly

http://evtol.news/aircraft/a3-by-airbus/
http://evtol.news/aircraft/aerog-aviation-ag-4/
http://evtol.news/aircraft/airisone/
http://evtol.news/aircraft/airspacex/
http://evtol.news/aircraft/aurora-flight-sciences/
http://evtol.news/aircraft/autonomous-flight/
http://evtol.news/aircraft/bartini/
http://evtol.news/aircraft/bell-air-taxi
http://evtol.news/aircraft/carter/
http://evtol.news/delorean-aerospace/
http://evtol.news/aircraft/digi-robotics-drofire/
http://evtol.news/aircraft/digi-robotics-droxi/
http://evtol.news/aircraft/dufour-aero2/
http://evtol.news/aircraft/eva-x01/
http://evtol.news/aircraft/hopflyt/
http://evtol.news/aircraft/jaxa-hornisse/
http://evtol.news/aircraft/jetoptera-j2000/
http://evtol.news/aircraft/joby-aviation/
http://evtol.news/aircraft/karem-butterfly/
http://evtol.news/aircraft/kari-pav/
http://evtol.news/aircraft/lilium/
http://evtol.news/aircraft/moller-skycar-m400/
http://evtol.news/aircraft/neoptera/
http://evtol.news/aircraft/piasecki-evtol/
http://evtol.news/aircraft/pipistrel/
http://evtol.news/aircraft/pterodynamics-transwing/
http://evtol.news/aircraft/draco-2-uas/
http://evtol.news/aircraft/sikorsky-vert/
http://evtol.news/aircraft/skylys-ao/
http://evtol.news/aircraft/starling-jet/
http://evtol.news/aircraft/supervolant-pegasus/
http://evtol.news/aircraft/terrafugia/
http://evtol.news/transcend-air-vy-400/
http://evtol.news/aircraft/verdego/
http://evtol.news/aircraft/vertiia/
http://evtol.news/aircraft/wave-evtol/
http://evtol.news/aircraft/vimana/
http://evtol.news/aircraft/vtol-aviation-abhiyaan/
http://evtol.news/aircraft/xti-aviation/
http://evtol.news/aircraft/zenith-altitude-eopa/
http://evtol.news/aircraft/aeromobil-5-0/
http://evtol.news/aircraft/aurora/
http://evtol.news/aircraft/eac-whisper/
http://evtol.news/aircraft/embraer/
http://evtol.news/aircraft/flexcraft/
http://evtol.news/aircraft/hoversurf-formula/
http://evtol.news/aircraft/kitty-hawk-cora/
http://evtol.news/aircraft/napoleon-aero-vtol/
http://evtol.news/aircraft/ray-vtol-aircraft/
http://evtol.news/urban-aeronautics-cityhawk/
http://evtol.news/aircraft/zee-aero/
http://evtol.news/aircraft/airbus-helicopters/
http://evtol.news/aircraft/alauda-airspeeder/
http://evtol.news/aircraft/passenger-drone/
http://evtol.news/aircraft/avianovations-hepard/
http://evtol.news/aircraft/avianovations-hepard/
http://evtol.news/aircraft/boeing-cav/
http://evtol.news/aircraft/cartivator/
http://evtol.news/aircraft/dekatone/
http://evtol.news/aircraft/ehang/
http://evtol.news/aircraft/jetpack-aviation/
http://evtol.news/aircraft/karman-xk-1/
http://evtol.news/aircraft/kitty-hawk-flyer/
http://evtol.news/aircraft/airquadone/
http://evtol.news/aircraft/passenger-drone/
http://evtol.news/aircraft/pav-x-ultralight/
http://evtol.news/aircraft/pav-x/
http://evtol.news/aircraft/pop-up-next/
http://evtol.news/aircraft/skypod/
http://evtol.news/aircraft/terrafugia/
http://evtol.news/aircraft/volocopter/
http://evtol.news/aircraft/vrco-neoxcraft/
http://evtol.news/aircraft/workhorse/
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Appropriate Quotes 

ñTo invent an airplane is 

nothing. To build one is 

something. To fly is 

everything.ò

Otto Lilienthal

ñIf you want to end up 

with a small fortune in 

aerospace, you need to

start out with a large one!ò 

Anonymous

Is the Electric VTOL 

revolution going to 

revolutionize society é 

or will it flame out as have

so many ideas before it?



15

www.vtol.org

© Vertical Flight Society: CC-BY-SA 4.0

Advancements in electric motors

+ Advancements in batteries

+ Advancements in computer 
modeling and simulation

+ Advancements in composites

+ Low cost manufacturing

+ Movement to performance regs

+ Tech innovations

+ Tech investments > $1B

= Enabling new configurations and 
new innovations
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ÁEliminate complex rotors!

ςCyclic, collective, swashplate

ςTransmissions, gearboxes, 
shafting, hydraulics, etc.

ÁDistributed Electric Propulsion 

ςReplace single complex system 
with multiple simple thrusters

ÁGet on a wing for efficiency

ςHigher speed, longer range

ÁEnvironment

ςNoise, noise, noise!

ςά¢ŀƛƭǇƛǇŜέ ŜƳƛǎǎƛƻƴǎ

ÁNot this!

ÁCars were not buggies with mechanical horses
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e-volo

Electric VTOL 

Volocopter VC1 

(Oct. 2011)

NASA Puffin 

Single-Seat Electric 

VTOL Study (2010)

Solution F

Electric VTOL flight 

By Pascal Chretien 

(Aug. 2011) 

AgustaWestland

Project Zero

Unmanned

(July 2011)
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Volocopter VC200

(2013 tethered, 2016 manned)

NASA GL-10 Greased Lightning 

(2014 tethered, 2015 transition)

Lift (only) configuration Lift/cruise configuration 
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Lift + cruise configuration 
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Electric Ultralight (Part 103 <254 lb)

Prototype Production
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Photos courtesy of Volocopter GmbH
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Volocopter

Bell Bell

Workhorse
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Autonomous tandem electric tiltwing
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Graphics courtesy of Aurora

Manassas, Virginia, USA

Full Scale eVTOL concept

800 kg, all electric

¼-scale demonstrator

12.5 kg, all electric
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Joby S4

4-Seat all-electric

6-propeller tiltrotor

Ultra-quiet

200 mph

Robinson R44

4-Seat piston

Single-main rotor

135 mph

ά¢ƘŜ Ǉƛƭƻǘ ƳŀƴŀƎŜŘ ŀ ǾŜǊǘƛŎŀƭ ǘŀƪŜƻŦŦΣ мр ƳƛƴǳǘŜǎ ƻŦ ŦƭƛƎƘǘ ƛƴ ŀ мр-mile loop, and a 
safe landing. Powered by electric motors and sophisticated control software, the 
taxi performs like a cross between a drone and a small plane, able to zip straight up 
on takeoff and then fly at twice the speed of a helicopter while making about as 
much noise as a swarm of superbees�X�_


