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ÁCƻǳƴŘŜŘ ŀǎ ά¢ƘŜ !ƳŜǊƛŎŀƴ IŜƭƛŎƻǇǘŜǊ {ƻŎƛŜǘȅΣ LƴŎΦέ  
75 years ago in Connecticut on Feb. 25, 1943 
ςάCƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŎƻƭƭŜŎǘƛƴƎΣ ŎƻƳǇƛƭƛƴƎ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘƛƴƎ 
ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴŎŜǊƴƛƴƎ ǘƘŜ ƘŜƭƛŎƻǇǘŜǊέ 

ςSikorsky Aircraft received its order for the first American 
helicopters on January 5, 1943 (28 XR-4 helicopters) 

ÁThe first and longest-serving helicopter non-profit  
ςFounding members Igor Sikorsky, Arthur Young, Frank Piasecki, 

Stanley Hiller, Reggie Brie, A.A. Griffiths, etc. 

ς Included engineers, pilots, operators and presidents from 
industry, academia and government in Allied countries 

ÁNow 6,000 individual and 95 corporate members 

ÁAdvancing vertical flight worldwide 
 

Sikorsky XR-4 helicopter 

Courtesy of Sikorsky Aircraft Corp. 

First Annual AHS Awards Banquet 

Oct. 7, 1944 Born with the American Helicopter Industry 
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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/UAS to helicopters and 
eVTOL to 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 ƭŜŀŘŜǊǎ VFF Scholarship Winners at AHS Forum 71, May 2015 

CFD of Joby S4, Aug 2015 
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Á²ƻǊƭŘΩǎ ƻƴƭȅ ǎŎƛŜƴǘƛŦƛŎ ƧƻǳǊƴŀƭ ŘŜŘƛŎŀǘŜŘ ǘƻ 
vertical flight technology 

ςPeer reviewed, published quarterly, print & online 

ςCovers all disciplines of rotorcraft design, research, 
development, operations, standards 

ÁJan. 1956, Vol. 1, No. 1 

ςPapers by up-starts Sikorsky, Piasecki, Bell, Kaman, 
aŎ5ƻƴƴŜƭƭΣ YŜƭƭŜǘǘΣ IƛƭƭŜǊΣ Χ 

ςDƻǾǘΥ b!/!Σ ¦{ aŀǊƛƴŜǎΣ /ƻŀǎǘ DǳŀǊŘΣ Χ 

ςAir services (LA air taxi, NY air taxi, Petroleum,   
άbƻƴ-ǎŎƘŜŘǳƭŜŘέΣ Ƴƻǳƴǘŀƛƴ ƻǇŜǊŀǘƛƻƴǎ Χύ 

ςCivil airworthiness standards 
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ÁAnnual Forum attracts 1,300 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 tour 

ÁMicro Air Vehicle Student Challenge 

 Forum 74 is May 14-17, 2018 @ Phoenix, AZ 
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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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ÁAHS has a proud history of advocacy and support  

ςHelped in establishment of NASA-Army joint office, 
VLRCOEs, NRTC, RITA/VLC  

ςWorked with NASA and DOD to save the NFAC wind tunnel 

ÁProvided major support to transformative initiatives 

ςJoint Strike Fighter/F-35B STOVL 

ςV-22 Osprey tiltrotor 

ÁProviding major foundational support to new 
transformative initiatives 

ςFuture Vertical Lift (FVL)/Joint Multi-Role (JMR) 

ςElectric and hybrid-electric VTOL (eVTOL) 

AHS Works to Advance Vertical Flight!  

NFAC 40 ft x 80 ft wind tunnel 

Courtesy of NASA 

Future Vertical Lift (FVL) 

Sikorsky-Boeing Defiant and Bell Valor 
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2008-2017 

2018-2027 

Forecast as of 23 Feb 18 

$215.4B 

$202.2B Å Bell Boeing V-22 

Decreases by $10B 

Mi-38 
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2008-2017 

2018-2027 

Forecast as of 23 Feb 18 

$79.8B 

$84.5B 
Å Airbus Up $5.5B 

Å Leonardo Up $3.5B 

Å Bell Doubles Sales Value 

Å Russian Helicopters Down 30% 

Å Sikorsky Down 50% 
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ÁMilitary Research & Development 

ςEngines 

ςSystems 

ςAirframes 

ÁResearch Organizations (NASA, etc.) 

ςAerodynamics and Modeling 

ςStructures - Composite Airframes 

ςPropulsion - Alternate Fuel Engines 

ÁCompany-Funded Innovation and R&D 

ςAirliners, helicopters, tilt rotors, compound helicopters 

ςLight aircraft Innovation - Burt Rutan, Cirrus, Diamond 

ςNew Aircraft classes ς Regional Jets, single-engine turboprops, singleengine jets 
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V/STOL Considerations 

ÁBalance  

ïThrust and cg 

ÁControl 

ïYaw, pitch, roll 

ïHover, transition, cruise 

ÁPropulsion System  

ïVolume, development cost/time, thrust matching 

ÁHuman Factors 

ïPilot workload, orientation, noise 

ÁEnvironmental 

ïHot gas re-ingestion, footprint 
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VTOL Propulsion Systems 

 

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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V/STOL History: 1950 - 2000 
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