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STOVL MODE
UNIFIED
Test Flying The Joint Strike Fighter Talk by Graham Tomlinson 9th Feb 2011
http://myweb.tiscali.co.uk/hawkerassociation/hanewsletters/hanewsletter030nvu/testflyingjointstrikefighter.html 
"...The STOVL mode control system is derived from ‘Unified’ developed by the ‘RAE’ on the VAAC Harrier. The throttle commands acceleration and deceleration (or thrust on the ground and in the STO mode, and in all conventional modes); in the hover the stick moved backwards/forwards commands upwards/downwards vertical velocity (or pitch rate elsewhere); in the hover the stick moved from side to side commands bank angle (or roll rate elsewhere) and if released returns the aircraft to wings level; in the hover the pedals command yaw rate (or sideslip elsewhere).
      Future development will clear full envelope autopilot/ auto throttle, automatic deceleration to a spot, and TRC (translational rate command) which in the hover allows the pilot to make small positional corrections easily, and will then bring the aircraft to a standstill if the pilot releases the controls. A pilot’s helmet mounted display (HMD) is fitted instead of a HUD.
      In the Harrier the pilot must obey the rules. The F-35B fly-by-wire system gives angle-of-attack and sideslip control, and departure protection. Further pilot workload reduction is given by performance deficit protection, conversion speed window protection and FOD protection warning; and flight test has a watching brief on the requirement for possible tail strike protection during slow landings (currently not considered necessary). Pilot cognitive errors (of trying to control thrust with the throttle) have been mitigated in the design. In the unlikely event of the lift fan failing catastrophically the aircraft would pitch inverted in 0.6 seconds, and the pilot is protected by auto-ejection signalled by pitch rate and attitude (derived from the YAK 38 & 141 systems)...."
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VACC Harrier Story: http://www.wingweb.co.uk/aircraft/Harrier_VTOL_Jump-Jet_part4.html
“Another experimental evaluation program focused on the Harrier has been conducted by the British military researcher establishment. This program is focused on making STOVL flight sim-pler for the pilot, and involves a modification of the second T.2 prototype with the tortured designation ‘Vectored-thrust Aircraft Advanced flight Control (VAAC)’.
       The VAAC Harrier is intended to consider solutions to the ‘three hands’ problem of flying the type, where the pilot must handle throttle, stick, and nozzle angle lever during takeoff and landing. The VAAC Harrier was fitted with a new cockpit and control system to allow the aircraft to be flown by pilots without special training.
       The control system was installed by the Cranfield Institute of Technology, Britain’s foremost academ-ic institution for aviation research. The T.2 was delivered to Cranfield in 1983, the modified aircraft made its first flight in 1985, & Cranfield handed it back to the Royal Aircraft Establishment for tests in 1986.
       The aircraft still looks like a normal T.2 externally, except for the replacement of the cannon pods with featureless pods containing test avionics. The rear seat was given the new layout, while the front seat retains the old T.2 control layout. This allows the aircraft to carry a test pilot in the back seat and a ‘safety pilot’ in the front seat who can take over if the new control system does something outside of the script.
       The VAAC Harrier was designed to be easily modified to allow testing of different cockpit layouts, control systems, and software, and it has been through many modifications. As of 1995, the program came under the jurisdiction of the new British ‘Defence Evaluation & Research Agency (DERA)’, which absorbed the RAE, though DERA has now been disbanded into two new organizations, a commercial organization named ‘QinteQ’ and a government organization named the ‘Defence Science & Technology Laboratory (DSTL)’. It is unclear which organization inherited the VAAC Harrier.
       The VAAC Harrier is strictly an experimental program and was not intended as a prototype for another Harrier update as such. However, it has proven extremely useful for evaluating technologies to be used in the F-35 JSF.”
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-
“...Dunsfold was where V/STOL became an everyday event. There things could be regularly seen that other organisations had been trying for years to achieve. Another very important flight test programme had been the VAAC Harrier. To overcome the Harrier problem of having three pilot's hand operated flight controls (stick, throttle & nozzle lever) which gave different results in V/STOL & conventional flight, & only two pilot's hands, which inevitably led to occasional confusion & accidents, the RAE pushed for a simpler arrangement applicable to more complex ASTOVL propulsion concepts. DB Harrier T2 XW175 was fitted with an adjustable digital flight control system in the front cockpit with the conventional system retained in the rear for a safety pilot.
      Over 23 years of flight testing, simulating numerous control concepts, the inceptor strategy was defined. Here there are but two pilot's hand controls or inceptors; stick & throttle. No matter which flight regime you are in, pulling the stick back makes you go up, pushing it forward, down. This British system is in the F-35B & will allow any current military pilot to fly the aircraft easily. In fact, a PPL holder has flown the VAAC Harrier from VTO to VL with no practice....”
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
-
SLD: As a Harrier pilot, could you comment on the potential arrival of the F-35Bs? | 17 Jul 2011 [at Eglin AFB]
Col. Tomassetti: It is ultimately disappointing constantly to see in the news all of the things that the F-35B hasn’t been able to achieve yet or can’t do & people completely missing what we’ve already achieved.
     The fact is that we have a STOVL airplane that every pilot who has flown it says that it’s easy to fly. In 60 years of trying to build jet airplanes and do this, we’ve never ever been there before. We’ve never had a STOVL airplane that was as full spectrum capable as it’s conventional counterparts. We’ve never done that before in 60 years of trying.
     It’s an amazing engineering achievement; [what] we’ve already accomplished is completely being missed by some observers.”  http://www.sldinfo.com/?p=21300 [Colonel ‘Art’ Tomassetti [USMC] flew the X-35B on the STO - Supersonic - VL mission a decade ago, 30 July 2001. Now he is vice-commander 33rd Fighter Wing Eglin.  http://www.lockheedmartin.co.uk/news/archive/55.html]
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