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Tri-service 
 

X = Experimental 
 
The X-series continues from the USAF X-series which commenced in 1948. This latter series continued on from the S = Sonic 
series. Details of aircraft designation in the S series have been included here.  
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X-1        
Bell 44  
 
Specifications:            
span:  28', 8.53 m 
length:  31', 9.45 m   
engines: 1 Reaction Motors XLR11-RM-3 or -5   
max. speed: 960 mph, 1545 km/h 
 

 
(Source: USAF) 

 
Earlier known as MX-653, the X-1 design was a research aircraft to investigate the problems of flight at supersonic speeds. It 
was air launched from a B-29 or B-50 carrier aircraft.  
Development work on the XS-1, which was redesignated as X-1 in 1948, had commenced in December 1943 and a contract 
was awarded to Bell on 16 March 1945. The contract called for three aircraft with serials 46-062/064. The first aircraft was 
completed in December 1945 and the initial glide flights were made early in 1945. The second aircraft was completed by the 
end of 1946 and on 9 December 1946 the first powered flight was undertaken by this aircraft. The first XS-1 did not make its 
first powered flight until 11 April 1947. The first supersonic flight was made on 14 October 1947 with the first aircraft piloted by 
Yeager. This aircraft made altogether 78 glide and powered flights, the last one on 12 May 1950. It was then transferred to 
NASM.  
The second aircraft exceeded the speed of sound for the first time on 10 March 1948 and after suffering a number of mishaps, 
made its last and 74th flight (glide and powered) on 23 October 1951. It was later converted as X-1E.  
The third aircraft made a glide flight on 20 July 1951 and was destroyed on 9 November 1951 during static ground operations.  
 
A second generation of the aircraft was the X-1A (model 58) of which one was ordered with serial 48-1384 on 2 April 1948. 
Known as model 58, it had a span of 28', 8.53 m, a length of 35'7", 10.85 m and 1 XLR11-RM-5, with a maximum speed of 
1650 mph, 2655 km/h. The aircraft had substantial design improvements over the X-1 and was delivered to Edwards AFB on 7 
January 1953 and the first glide flight was made on 14 February 1953. The first powered flight was made on 21 February 1953. 
Following an incident at a speed of Mach 2.4 further high speed flights were abandoned and in mid-1955 the aircraft was 
transferred to NACA.  On 8 August 1955, after 25 glide and powered flights, the aircraft was jettisoned to destruction over 
Edwards AFB following an in-flight explosion.  
The X-1B (also model 58) was ordered on the same day as the X-1A and carried serial 48-1385. It was delivered to Edwards 
AFB on 20 June 1954 and made its first glide flight on 24 September 1954 followed by its first powered flight on 8 October 1954. 
In December 1954 the Air Force turned the aircraft over to NACA which used it primarily for research into aerodynamic heating. 
The final and 27th flight was made on 28 January 1958 following which the aircraft was handed to the USAF Museum. 
The X-1C (also model 58) designation was applied to a version which was to be used as an armaments test bed. One aircraft 
was ordered with serial 48-1387 but, although a mock-up of the nose section was built, the aircraft was cancelled.  
The X-1D (also model 58), with serial 48-1386, was similar to the X-1A and was delivered in July 1951. It made its one and only 
glide flight on 24 July 1951 and was jettisoned to destruction on 22 August 1951 when an explosion occurred whilst the X-1D 
was still attached to the carrier aircraft.  
The X-1A, -B and –D were also associated with the MX-984 project. 
The third generation aircraft was an extensive rebuilt of the X-1 46-063 as X-1E. In this form it had a span of 22'10", 6.96 m, a 
length of 31', 9.45 m, 1 Reaction Motors LR8-RM-5 and had a maximum speed of 1450 mph, or 2333 km/h. The objective of 
the X-1E, as the aircraft was redesignated, was to study extremely thin airfoils. Ordered in April 1952 the first glide flight was 
made on 12 December 1955 followed by the first powered flight on 15 December 1955. Altogether 26 flights were made, the 
last one on 6 November 1958 following which the aircraft was displayed in the front of the Dryden Flight Research Centre at 
Edwards AFB.  
Bell studied various other proposals, including a version with swept wings and a version with a 'V' tail.  
 



X-2        
Bell 52  
 
Specifications:            
span:  32'3", 9.83 m 
length:  45'5", 13.84 m   
engines: 1 Curtiss Wright XLR25-CW-3   
max. speed: 2094 mph, 3370 km/h 
 

 
(Source: USAF, via bellx-2.com/photoalbum) 

 
Associated with the MX-743 project, the X-2, which until 1948 was designated as XS-2, was a research aircraft to study the 
swept wing concepts as well as aerodynamic heating. It was air launched from a B-50 carrier aircraft. 
Studies commenced in October 1945 with a contract for the two aircraft signed on 14 December 1945. The serials assigned 
were 46-674/675. The second aircraft was completed first in November 1950 but was not delivered to Edwards AFB until April 
1952. Finally on 27 June 1952 the first glide flight was made during which the nose gear collapsed. Some months later the 
programme was resumed until the aircraft exploded on 12 May 1953 after only 3 glide flights.  
The second aircraft (46-674) was delivered to Edwards AFB on 15 July 1954 and made its first glide flight on 15 August 1954. 
Again difficulties were encountered with the landing gear. The first powered flight took place on 11 November 1955 and 17 glide 
and powered flights were made until the programme was terminated on 27 September 1956 with the crash of the aircraft. The 
maximum speed reached was 2094 mph on that last flight whereas the maximum altitude of 125,907', 38,376m was reached 
on 7 September 1956.  
 



X-3        
Douglas 499C Stiletto  
 
Specifications:            
span:  22'8", 6.91 m 
length:  66'9", 20.35 m   
engines: 2 Westinghouse XJ34-WE-17   
max. speed: 650 mph, 1046 km/h 
 

 
(Source: USAF, via 10af.afrc.af.mil/photos) 

 
The X-3 was a research aircraft to test supersonic aerodynamics developed for the MX-656 project. Studies for such a vehicle 
commenced in 1943 and on 30 June 1945 a formal contract was awarded to Douglas. At that time the designation XS-3 was 
used although the actual aircraft were not ordered until 30 June 1949, when the programme had been redesignated as X-3. 
The two aircraft, which had serials 49-2892/2893, were initially to be fitted with Westinghouse J46 engines but delays in the 
development of that engine led to the installation of the XJ34-WE-17 engines. The first aircraft was delivered to Edwards AFB 
on 11 September 1952 by which time the second aircraft had already been cancelled due to technical and financial difficulties. 
The first flight took place on 20 October 1952 and in 1954, after completion of the USAF test programme consisting of six flights, 
the aircraft was handed over to NACA with which organisation it flew on about 20 flights until the last flight on 23 May 1956. The 
aircraft was then transferred to the USAF Museum whilst a full scale mock-up is displayed in the History and Traditions Museum, 
Lackland. The flight programme was a failure because of the lack of powerful engines. Its intended speed of Mach 2 was not 
reached and the max spped attained was just Mach 1.21. 
 



X-4        
Northrop Bantaan  
 
Specifications:            
span:  26'10", 8.18 m 
length:  23'3", 7.09 m   
engines: 2 Westinghouse J30-WE-9   
max. speed: 660 mph, 1062 km/h 
 

 
(Source: USAF, via 10af.afrc.af.mil/photos) 

 
The X-4 was a research aircraft to test tailless and semi-tailless configurations at transonic speeds developed for the MX-810 
project. Two aircraft were ordered as XS-4 on 11 June 1946 and with serials 46-676/677 but they were redesignated in 1948 
as X-4. The first of the two aircraft made its first flight on 16 December 1948 whilst the second aircraft flew on 7 July 1949. The 
aircraft were not handed over to the USAF until May 1950 which organisation handed the aircraft immediately to NACA. By this 
time the first aircraft, which had shown poor flying performance, was permanently grounded and used for spares for the second 
aircraft. The program was terminated on 10 March 1954, by which time the second X-4 had made 82 flights. The first X-4 is 
displayed at the USAF Academy whilst the second aircraft is in the USAF Museum.  
 



X-5        
Bell  
 
Specifications:            
span:  20'9"-33'6", 6.32-10.21 m 
length:  33'4", 10.16 m   
engines: 1 Allison J35-A-17A   
max. speed: 705 mph, 1134 km/h 
 

 
(Source: Jos Heyman) 

 
Originally designated XS-5 and redesignated as X-5 in early 1948, the programme involved the study of variable sweep wings. 
It was a follow-on study of the German Messerschmitt P-1101 work, an aircraft which was captured by allied forces in 1945 and 
was supplied to Bell for study but was not flown. Two aircraft were ordered on 26 July 1949 as X-5 and with serials 50-1838/1839 
and the first aircraft made its first flight on 20 June 1951. In the following months the wing sweep, which varied from 20 to 60 
degrees, was tested and the aircraft was formally handed over to the USAF on 7 November 1951. The second aircraft flew on 
10 December 1951. The flight programme continued until late 1955 and provided valuable insight into the problems of variable 
geometry. The first aircraft was destroyed on 14 October 1953 whereas the second aircraft, after having been used as a chase 
aircraft at Edwards AFB, was transferred to the USAF Museum. Bell studied various proposals for follow-on operational 
versions.  
The programme has also been associated with the MX-1095 project.          
 

 



X-6        
Convair  
 
Specifications:            
span:  230', 70.10 m 
length:  162', 49.38 m   
engines: 6 Pratt & Whitney R-4360-53 + 4 General Electric J47-GE- 
  + 1 General Electric P1 (4 x J53)    
max. speed: 300 mph, 483 km/h 
 

 
(Source: Convair) 

 
Studies of the feasibility of nuclear propulsion for aircraft began in 1946 and led eventually, on 21 March 1951, to a contract 
being awarded to General Electric to develop a nuclear turbojet engine whereas Convair was to supply two standard B-36H 
airframes which would carry the nuclear engine although other sources have suggested that the design was to be based on the 
B-60. Initial ground tests were scheduled for 1954 and the first flight was to take place in 1957. 
The General Electric P1 engine consisted of a single large and cooled-water moderated reactor designated R-1 and four J53 
turbojets manifolded to the reactor. The reactor was to be mounted in the bomb bay of the X-6 with the four J53 engines mounted 
underneath the aft fuselage in an exposed group. The standard B-36 group of engines would have been maintained as the 
nuclear engines were to operate only after a conventional take-off for safety reasons. Various aspects concerning radiation 
safety were tested in a specially modified NB-36H aircraft.  
 
The programme was eventually cancelled and neither the P1 powerplant or anything of the X-6 airframes was built. 
Consequently no serials were ever assigned.  
It should be noted that at a later stage both Convair and Lockheed undertook studies of nuclear powered bombers. The Convair 
design was identified as NX-2 and had two tail mounted GE X211 engines. It was cancelled in 1956.  
                                                       
Refer also to B-36 and B-60 

 



X-7        
Lockheed L-171-2  
 
Specifications:            
span:  12', 3.66 m 
length:  32'9", 9.98 m   
engines: 1 Marquardt XRJ43   
max. speed: 2000 mph, 3220 km/h 
 

 
(Source: USAF) 

 
The X-7 series were unmanned testbeds for super and hypersonic ramjets with a specific emphasis on the Bomarc design. The 
vehicles were also used in subsequent other tests. Some were launched with a booster, others were launched from a B-29 
carrier aircraft. The correct number built is not known but 61 has been suggested although this figure includes the XQ-5.  
The programme was originally commenced in December 1946 as MX-883 to test Bomarc engines but the first contract for at 
least 28 X-7s, later redesignated as X-7A, was not placed until 18 February 1948. Initial tests were performed with a 1/2 scale 
model and the first flight took place on 26 April 1951. The vehicle used on this flight exploded and the first successful flight took 
place on 7 May 1952. The vehicle concerned was known as the X-7A-1. The X-7A-3 had a larger ramjet engine and was 
somewhat longer (37', 11.28m) and had a smaller span (10', 3.05m). Tests with this vehicle continued until July 1960. Altogether 
app. 130 flights were made using Wright XRJ47 and Marquardt XRJ43 engines of various subtypes. No details of an X-7A-2 
are known and the correct number of X-7As built is not known but serials 55-3167/3173, 56-4045/4052 and 57-6295/6307 are 
known.  
Five X-7Bs were built and used for testing of guidance and control systems. 12 flights were made before the programme was 
terminated. No serials are known.  
 
Refer also to Q-5 

 



X-8        
Aerojet Aerobee  
 
Specifications:            
diam.:  1'3". 0.38 m 
length:  20'2", 6.15 m   
engines: 1 Aerojet booster + 1 sustainer rocket engine      
max. speed: Mach 6 
 

 
(Source: USAF, via 10af.afrc.af.mil/photos) 

 
The Aerobee was an upper air research sounding rocket vehicle procured by the USAF for various research programmes. It 
was also known as MX-1011. At least 800 military and non-military Aerobees were built and the first one was launched on 24 
November 1947. It is believed technical details vary for the various sub-types of the Aerobee.  
The USAF ordered 30 examples as X-8 and the first flight of these took place on 2 December 1949. 
A further 30 were ordered as X-8A with serials 54-2972/2994 the first of which flew in August 1954. In addition the Air Force 
ordered two X-8Bs, two X-8Cs and three X-8Ds.  
In total 74 flights were made. 
 



X-9        
Bell Shrike  
 
Specifications:            
span:  7'8", 2.34 m 
length:  22'10", 6.96 m   
engines: 1 Bell LR65   
max. speed: Mach 2 
 

 
(Source: USAF) 

 
The X-9 was a small test vehicle initially conceived as a prototype for the GAM-63 Rascal but later also used for other tests. 
The unmanned vehicle was air launched.  
Up to 93 were authorized for production between 1949 and 1950 but eventually only 31 are believed to have been built as X-9 
with serials in the 52-2166/2209 range. The vehicles carried airframe numbers 1 to 31 along with what are thought to be Bell 
construction numbers. The latter are not in sequence and known numbers include 0101 for airframe 1 and 2619 for airframe 
26. 
Preliminary design had commenced in 1948 and the first free fall flight took place in early 1950 followed by the first powered 
flight on 17 May 1950. The final flight was made in January 1953.  
The programme was also known as MX-776. 
 
Refer also to B-63. 

 



X-10       
North American  
 
Specifications:            
span:  28'2", 8.59 m 
length:  66'2", 20.17 m   
engines: 2 Westinghouse J40-WE-1   
max. speed: Mach 2.05 
 

 
(Source: nationalmuseum.af.mil/factsheets/index.asp) 

 
The X-10 was an unmanned test vehicle to provide design information on the operation of the second stage of the SM-64 
Navajo cruise missile. Whereas the Navajo project was commenced in 1946, work on the X-10 did not commence until May 
1950 when 13 vehicles were ordered of which 10 were flown. The first flight took place on 14 October 1953 but the termination 
of the Navajo programme led to the termination of the X-10 programme after 27 flights on 4 February 1957. Of the 27 flights 15 
were conducted at Edwards AFB whilst the last 12 were conducted at Cape Canaveral.  
The three X-10s which then remained were used as high speed target drones in the evaluation of anti-aircraft missiles during 
1958/59, carrying the designation QX-10. The first flight of this programme took place on 24 September 1958. 
A single X-10 was placed in the USAF Museum. Serials 19307/19313 and 52-1/6 are known and are believed to be in a separate 
series. No North American charge numbers are known.  
The designation X-10 was also briefly used for the RTV-A-5 Atlas test vehicles. 
            
Refer also to B-64 

 



X-11       
Consolidated  
 
Specifications:            
diam.:  12'. 3.66 m 
length:  96', 29.26 m   
engines: 1 North American XLR43-NA-5   
max. speed: Mach 10.6 
  

 
(Source: USAF Aircraft Characteristics data sheet) 

    
The X-11 was an experimental single stage ballistic rocket to provide design data for the XB-65 Atlas. The programme originated 
in 1953 when it was envisioned that the operational Atlas would have five engines. The X-11 was the single engined version.  
Some reference sources have suggested that the X-11 programme covered only one flight, ie. the prototype of the Atlas A, 
which was launched on 11 June 1957. The Atlas A had, however, three engines rather than the single engine specified for the 
X-11. The launch took place from Cape Canaveral and the vehicle was destroyed after one on the two outboard engines failed. 
The suggestion that this was the X-11 is certainly incorrect. 
       
Refer also to B-65, X-12 

 



X-12       
Consolidated  
 
Specifications:            
diam.:  12', 3.66 m 
length:  103', 31.39 m   
engines: 3 North American XLR43-NA-5   
max. speed: Mach 18 
 

 
(Source: USAF Aircraft Characteristics data sheet) 

 
The X-12 was a 1 1/2 stage rocket ballistic test vehicle for the SM-65. The programme was initiated in 1953 in parallel with the 
X-11 and was a three engine version. The 5-engined XB-65 version never materialised as nuclear warheads had become 
lighter. 
Some reference sources have suggested that X-12 covered the second Atlas A flight which was launched from Cape Canaveral 
on 25 September 1957 and was destroyed during the flight. The suggestion that this flight was the X-12 is certainly incorrect. 
The X-12 designation has also been associated with a Douglas design for a Mach 5 aircraft.  
                               
Refer also to B-65, X-11 

 



X-13       
Ryan 69 Vertijet  
 
Specifications:            
span:  21', 6.40 m 
length:  23'5", 7.14 m   
engines: 1 Rolls Royce Avon RA28-49   
max. speed: 483 mph, 777 km/h 
 

 
(Source: Jos Heyman) 

 
Ryan had conducted VTOL research with US Navy funds since 1947/48 resulting in the model 38R of 1953 which, due to a lack 
of funds, could not be developed for the Navy as part of the F3R design. However, the USAF showed interest and awarded a 
contract for two aircraft known as model 69, in August 1953. They were designated X-13 and received serials 54-1619/1620. 
The first aircraft was delivered to Edwards AFB in August 1954 following which the flight characteristics were evaluated in a 
conventional way with a detachable tricycle gear. The first flight in this mode took place on 10 December 1955. The first vertical 
flight took place on 28 May 1956 whereas the first transitional flight took place on 28 November 1956 at an altitude of 6000 feet, 
ie within flight. The first vertical take off and landing, with associated horizontal flight, took place on 11 April 1957. In 1958 the 
programme was cancelled and the first aircraft is now in the San Diego Aerospace Museum whilst the second is in the USAF 
Museum. In spite of the fact that the programme was cancelled, the designation X-13A was introduced on 18 September 1962.  
 
Refer also to F-109 and F3R 

 



X-14       
Bell 68  
 
Specifications:            
span:  34', 10.36 m 
length:  25', 7.62 m   
engines: 2 Armstrong Siddeley Viper 8   
max. speed: 127 mph, 277 km/h 
 

 
(Source: Bell, via aero-web.org) 

 
Following studies for a VTOL convoy fighter for the US Navy in the early fifties, Bell focussed attention to the USAF with a VTOL 
research aircraft which used deflected thrust. A contract for a single X-14 with serial 56-4022 was awarded on 24 May 1956. 
The first flight, in hovering configuration, took place on 17 February 1957 followed by conventional flights. The first complete 
VTOL cycle was performed on 24 May 1958. In 1959 the aircraft was handed to NASA and was converted with 2 General 
Electric J85-GE-5 engines. Redesignated X-14A and carrying NASA registration 234, it was extensively used at the Ames 
Research Centre of NASA, including in research for the lunar approach and landing tests of the Apollo programme.  
In 1971 the engines were replaced with J85-GE-19 engines and the aircraft, now redesignated as X-14B, continued to be in 
use until 29 May 1981 when it was damaged beyond repair.  
The X-14C designation was used for a proposed two-seat derivative with 3 J85 engines. This version was fitted with the wings 
and tail sectrion of a Cessna T-37. 
                  



X-15       
North American  
 
Specifications:            
span:  22', 6.71 m 
length:  50', 15.24 m   
engines: 1 Thiokol XLR-99   
max. speed: 4159 mph, 6691 km/h 
 

 
(Source: aircraftinformation.info/Images) 

 
The X-15 was a carrier launched test vehicle to explore the problems of atmospheric and space flight at high speeds and high 
altitudes. The programme was initiated on 24 June 1952 by NACA resulting on 9 July 1959 in a joint USAF/US Navy/NACA 
study team. Proposals for a suitable vehicle were submitted by Bell, Douglas, Republic and North American, the latter being 
selected on 30 September 1955 followed by a contract for three aircraft with serials 56-6670/6672 in June 1956. The aircraft 
were designated X-15. The aircraft were air launched from a NB-52A or NB-52B and the first glide tests flight took place on 8 
June 1959. The first powered flight, using the second X-15, was on 23 January 1960 whereas the third aircraft made its powered 
flight on 20 December 1961. Initial flights used 2 Reaction Motors XLR11s but as from 28 March 1960 the Thiokol XLR-99 was 
installed, the first flight being on 15 November 1960. On 18 September 1962 the three aircraft were redesignated as X-15A.  
The X-15A-2 designation was applied to aircraft 56-6671 which, following an accident on 9 November 1962, was rebuilt 
specifically to reach speeds of up to Mach 8. The length was increased to 52'5", 15.9 8m. The contract was awarded on 13 May 
1963 and the first flight took place on 25 June 1964. The first flight with external tanks did not take place until 3 November 1965. 
Later during the programme the aircraft was painted with a white ablative emulsion. In total 199 flights were made with the X-15s 
until 24 October 1968 (including X-15A-2 flights) during which speed of up to Mach 6.7 and an altitude of 354,000', 108 km, was 
reached. The first X-15 is now in NASM whereas the second aircraft is in the USAF Museum. A model of the second aircraft is 
in the Space Museum in Huntsville whilst other models are at Edwards AFB and the Pima Air Museum. The third aircraft was 
destroyed on 15 November 1967.  
The X-15B designation was applied to a 15 tons development of the X-15 which was to be launched by three rockets. The 
vehicle, with two pilots and using its own engines would then make an orbital flight before landing. Other proposals have included 
a delta winged derivative to be launched with a Martin Titan or Navajo launch booster whilst the launching of a Scout satellite 
from the vehicle was also explored.     
The designation X-15C has been used for computer based flight simulators whereas X-15D has been associated with a plastic 
kit of a lifting body which has not been substantiated. These may be, at best, a North American internal study label, but more 
likely a creation by the software developer and the plastic kit manufaturer. 
 



X-16       
Bell 67  
 
Specifications:            
span:  114'10", 35.00 m 
length:  60'10", 18.54 m   
engines: 2 Pratt & Whitney J57-P-37   
max. speed: 550 mph, 885 km/h 
               

 
(Source: Bell, via 456fis.org) 

 
Also known as MX-2147, the Bell 67 was a high altitude reconnaissance aircraft the development of which was commenced in 
March 1953. The requirements included a radius of 1500 miles and a cruise altitude of 70,000 feet. Fairchild, Bell and Martin 
were invited to submit proposals although Martin has been asked to use the B-57 bomber as a basis, resulting eventually in the 
RB-57D. In March 1954 Bell’s model 67 was recommended for acquisition and a subsequent contract for 28 X-16 aircraft with 
serials 56-552/579 was placed. The programme, code named Bald Eagle, went on its way in secrecy and a full scale mock-up 
and various parts of the first aircraft were built before the programme was cancelled in favour of the Lockheed U-2. 
In some 1958 reference sources the X-16 designation was also associated with the Doak VZ-4 design but this is considered as 
a mix-up with the Doak type number (16).  
 



X-17       
Lockheed  
 
Specifications:            
diam.:  8'6", 2.59 m 
length:  40'5", 12.32 m   
engines: 1 Thiokol XM20 + 3 Thiokol XM19 + 1 Thiokol XM19E   
max. speed: Mach 14 
 

 
(Source: USAF, via 10af.afrc.af.mil/photos) 

 
The X-17 was a three stage research rocket to study the characteristics of re-entry into the atmosphere of nuclear weapons 
launched by ICBMs. The design was ordered on 24 January 1955 and 26 were built as well as 7 from spares. There were also 
various development models including scale models. The programme involved 25 flights of payloads launched by the X-17. The 
first quarter scale model was launched on 23 May 1955, the first half scale model on 23 June 1955 and the first full scale model 
on 26 August 1955 although that flight failed. It was not until the third flight, on 1 December 1955, that flight was successful. 
The first operational X-17 flight was launched on 17 April 1956 whilst the last flight was made on 22 August 1977. The seven 
X-17s assembled from parts were used in project Argus, which involved the placing of a nuclear warhead at an altitude of 300 
miles. No serials are known.  
 



X-18       
Hiller 1085 
 
Specifications:            
span:  60', 18.29 m 
length:  63', 19.20 m   
engines: 2 Allison YT40-A-14 + 1 Westinghouse J34-WE-36 
max. speed: 253 mph, 407 km/h 
 

 
(Source: USAF) 

 
The X-18 was a VTOL transport aircraft utilising the tilting wing concept. The Westinghouse engine was used for pitch control. 
The study was commenced by Hiller in 1955 and the Air Force placed a formal contract for one aircraft with serial 57-3078 on 
30 October 1957. In the construction the fuselage of a Chase YC-122C (49-2883) was used and the engines plus propellers of 
the XFV-1 and XFY-1 aircraft and several parts of an R3Y. The aircraft flew for the first time on 24 November 1959. During the 
flight programme a 40', 12.19 m wing was also tested. On the 20th flight the aircraft developed problems and went into a spin. 
Although the crew recovered, no further flights were undertaken. By this time 80% of the programme was completed although 
no full transition had been achieved. The airframe was later used in a VTOL thrust stand until January 1964.  
On 18 September 1962 the X-18 was redesignated as X-18A.  
 



X-19       
Curtiss Wright X200  
 
Specifications:            
span:  21'6", 6.55 m 
length:  42'1", 12.83 m   
engines: 2 Lycoming T55-L-5   
max. speed: 454 mph, 730 km/h 

 

 
(Source: USAF) 

 
Following development of its X100 VTOL aircraft in 1960, Curtiss Wright commenced the development of the X200 aircraft 
which was offered to the USAF in June 1962. It was also known as M200 and was a proof of concept aircraft for the proposed 
Curtiss Wright LT-1 VTOL logistics transport.  
Initially designated as XC-143, the USAF ordered two aircraft on 17 July 1962 as X-19 and with serials 62-12197/12198. The 
aircraft were already under construction and were redesignated as X-19A on 18 September 1962. The two engines drove four 
propellers through a series of shafts. The propellers were rotated to provide lift. The aircraft had accommodation for 6. The first 
aircraft made its first hover flight on 20 November 1963. During the 50th flight by which time only 3.85 hours of flying time had 
been accumulated, on 25 August 1965, the aircraft was destroyed and the programme was cancelled on 19 December 1965 
before the second aircraft was completed. 
The designation X-19A also referred to a multi-mission version for 8 troops known as Model 201. It was to have a span of 34’6”, 
10.52 m, a length of 45’5”, 13.84 m and was to be powered by Lycoming T55-L-7 engines. 
The X-19B (model 203) was another multi-mission version but for 12 troops. It was to have a span of 41’11”, 12.77 m, a length 
of 38’2”, 11.64 m and was to be powered by 2 Lycoming T55-L-7 engines. 
The X-19C (model 205) referred to search-and-rescue version for the USAF with a span of 50’4”, 15.33 m, a length of 46’, 14.02 
m and 2 General Electric T64 engines. 
A further model 207 was proposed to the US Army as an Armed Aerial Fire Support VTOL. This design did not carry an X-19 
designation.  
 
Refer also to C-143 
 



X-20       
Boeing XJN-1 Dyna Soar  
 
Specifications:            
span:  20'3", 6.17 m 
length:  35'4", 10.77 m   
max. speed: M25 
 

 
(Source: Boeing) 

 
The Model 844 Dyna Soar was a piloted and maneuverable space plane to tests hypersonic and orbital flight. It was to be 
launched into orbit using a Martin Titan launch vehicle and then glide back to Earth. A development contract was placed in 1957 
and following a competition among nine aerospace firms, Boeing was selected in November 1959. In April 1960 10 vehicles 
were ordered with serials 61-2374/2383 although the designation X-20 was not assigned until 26 June 1962. The designation 
XMS-1 had also been considered. Over 7000 hours were spent in windtunnel research and which speeds of Mach 15 were 
simulated. In the construction materials like ceramics and graphite were to be used to resist the re-entry heat. Meanwhile the 
USAF trained a number of astronauts for the programme. The first flight was scheduled for mid-1965 but the programme was 
cancelled on 10 December 1963. A subscale model was flown on 18 September 1963 and a mock-up was constructed. Further 
developments included the X-20A, to demonstrate reconnaissance and satellite inspection, X-20B, for anti-satellite missions 
and X-20X, a larger version to test satellite interception and destruction.  
 



X-21       
Northrop  
 
Specifications:            
span:  93'6", 28.50 m 
length:  75'6", 23.01 m   
engines: 2 General Electric J79-GE-13   
max. speed: 560 mph, 900 km/h 
 

 
(Source: Johan Visschedijk, via 1000aircraftphotos.com photo #7284) 

 
On 23 August 1960 the USAF awarded a contract for the conversion of 2 WB-66Ds to X-21A Laminar Flow Control aircraft 
where a compressor in the wing withdrew air from the wing surface through a large number of slots in the wing. Initially the 
aircraft allocated were 55-0408 and 55-0409 but, following a landing accident, the latter aircraft was used for spare parts only 
and instead 55-0410 was made available for the X-21A. The first flight took place on 18 April 1963. The wing had 16986 linear 
feet of suction slots and difficulties were encountered in keeping these slots clean. This eventually led to the termination of the 
programme in 1964.  
 
Refer also to B-66 
 



X-22       
Bell D2127  
 
Specifications:            
span:  39'6", 12.04 m 
length:  39'3", 11.96 m   
engines: 4 General Electric YT58-GE-8D   
max. speed: 255 mph, 410 km/h 
 

 
(Source: US Army) 

 
Following extensive research with ducted fans, Bell received a contract to construct a tri-service VTOL research aircraft using 
ducted fans. The two aircraft were ordered on 30 November 1962 with the designation X-22A and serials 151520/151521. The 
first hoverflight was made on 17 March 1966 followed by a number of STOL flights. On 8 August 1966 the first aircraft crashed 
and the programme was continued with the second aircraft. The first full conversion took place on 1 March 1967. Following 
completion of the flight programme by Bell in 1969, other programmes were commenced under contract by Calspan.  
The X-22B designation has been associated with a development with an enlarged fuselage. The X-22C was a proposed version 
with T55 or T64 engines whilst the X-22D was a proposed tactical fighter development. None of these designs were built.  
 



X-23       
Martin Marietta SV-5D Prime  
 
Specifications:            
span:  4', 1.22 m 
length:  6'8", 2.03 m  
max. speed: M25 
 

 
(Source: USAF) 

 
The Spacecraft Technology and Advanced Re-entry Tests (START) program to study vehicle re-entry into the atmosphere, was 
composed of four projects: 
• the Aerothermoelastic Structural Systems Environmental Tests (ASSET) comprising six flights with a Thor vehicle; 
• the Precision Recovery Including Maneuvering Entry (PRIME) comprising four flights of the SV-5D unmanned vehicle using 

Atlas vehicles; 
• the Piloted Low-speed Tests (PILOT), comprising flights of the SV-5P manned vehicle that was to be released from a B-52 

mother ship; and 
• Advanced Maneuvering Re-entry (AMR), a tentative title for a proposed follow-on flight programme. 
The START programme office requested the X-23A designation for the SV-5P vehicle on 16 November 1965 but this was 
disapproved on 15 December 1965 ‘as the vehicle was unmanned’. This reference to ‘unmanned’ seems to indicate that it 
concerned the SV-5D PRIME vehicle rather than the SV-5P PILOT vehicle. 
In a subsequent submission the START programme office observed that there was no adequate "Basic Mission and Type 
Symbol" that was adequate for the programme. As such they suggested that the letter ‘G’ should be used as a Basic Mission 
designation for ‘Re-entry’, ie various types of gliding/maneuvering re-entry vehicles which may be powered. They further 
suggested that the designations XG-1 be assigned to the ASSET project, XG-2 to the PRIME project and XG-3 to the PILOT 
project, with subsequent vehicles assigned the designations XG-4, 5, 6, etc. 
This approach was disapproved on 26 September 1966 and it was subsequently decided to assign designations in the X series. 
As the ASSET project was already completed, it was not considered necessary to designate that part of the START programme. 
The designation X-24A for the PILOT vehicle was subsequently approved on 10 March 1967 but it does not appear a 
designation was requested for the PRIME vehicle and hence the X-23A designation remained disapproved as on 15 December 
1965. (Reference: e-mail from Andreas Parsch, 3 October 2007). 
 
The PRIME (SV-5D) project was initiated in 1954. Windtunnel tests and some fifty low speed glide flights determined the shape 
of the SV-5D lifting body. Three of the four PRIME vehicles were flown on 21 December 1966, 5 March 1967 and 18 April 1967, 
each on top of an Atlas launch vehicle. The fourth flight was considered redundant. The first two vehicles were not recovered 
but the third was recovered and is now in the USAF Museum. Serials, if any, are not known.     
 
Refer also to X-24    
 



X-24       
Martin Marietta SV-5P  
 
Specifications:            
span:  13'8", 4.17 m 
length:  24'6", 7.47 m   
engines: 1 Thiokol XLR11-RM-13   
max. speed: 1036 mph, 1670 km/h 
 

 
(Source: NASA) 

 
The SV-5P was the PILOT component of the START programme and involved a manned lifting body re-entry vehicle which 
was launched from a B-52, then flown to a high altitude using the rocket engine following which it glided back to base. In addition 
to the X-24A which was ordered with serial 66-13551 on 12 March 1966, there were also two low-speed jet propelled 
trainer/testbeds known as SV-5J which, although carrying USAF markings did never receive serials or designations and were 
not accepted. The first glide flight of the X-24A was made on 17 April 1969 followed by a total of 9 flights until 19 March 1970 
when the first powered flight was made. The 28th and last flight as the X-24A was made on 4 June 1971 giving a total flying 
time of 2 hours 54 min.  
 

 

 
(Source: NASA) 

 
In January 1972 the X-24A was extensively rebuilt as X-24B with a span of 19'2", 5.84 m, length of 37'6", 11.43 m and max. 
speed of 1164 mph, 1873 km/h. The purpose was to explore the low speed transonic and supersonic flight characteristics of a 
configuration developed by the Flight Dynamics Laboratory for orbital re-entry. Originally a SV-5J was to be modified but it was 
more convenient to use the X-24A. The first glide flight took place on 1 August 1973 and the first powered flight on 15 November 
1973. In total 36 flights were made until 26 November 1975. The aircraft is now in the USAF Museum. The two SV-5Js never 
flew but are both now displayed as X-24A in resp. the USAF Museum and the USAF Academy. 
The designation X-24C was intended to be used for a hypersonic development to be equipped with 1 Thiokol XLR99 or LR105. 
The span was 24'8", 7.40 m, length 48'7", 14.80 m, max. speed Mach 6. The development was not proceeded with.  
 
Refer also to X-23 

 



X-25       
Bensen B-8  
 
Specifications:            
rdm:  21'8", 6.60 m 
length:  11'3", 3.43 m   
engines: 1 McCullough 4318E   
max. speed: 85 mph, 137 km/h 
 

 
(Source: Bensen) 

 
The Bensen gyroglider was tested to meet the Discretionary Descent Vehicle requirement, a programme to give mobility to 
crews abandoning their aircraft in emergencies.  
A single vehicle was built as X-25 with a rdm of 22', 6.71 m and length of 11', 3.35 m and no engine. It does not appear to have 
received a serial and was possible not flown.  
A single X-25A, to which the specifications apply, was ordered in 1968 with serial 68-10770. It was based on the Bensen B-8M 
and the first flight took place on 5 June 1968. After completion of the flight programme the vehicle was handed to the USAF 
Museum. Bu Aer serial 158611 was also allocated to a X-25A.  
The X-25B was ordered as the same time as the X-25A and carried serial 68-10771. It was a two-seater and flew for the first 
time on 23 January 1968. It is now in the USAF Museum.  
The non-standard US Navy serials 002743 and 002744 have also been associated with the X-25 programme. 
 



X-26       
Schweizer/Lockheed  
 
Specifications:            
span:  57'1", 17.40 m 
length:  26'9", 8.15 m   
max. speed: 158 mph, 254 km/h 
 

 
X-26A (Source: US Navy) 

 
In 1966 four X-26A Schweizer SGS-2-32 gliders were procured for training requirements. They carried serials 157932, 1577933, 
158818 and 159260. A fifth aircraft, with serial 760086 has also been referred to. These aircraft were named Frigate. 
 

 
X-26B (Source: Stephen Miller) 

 
The X-26Bs originated from a 1966 programme under the auspices of the Defense Advanced Research Projects Agency 
(DARPA) and sponsored by the U.S. Army with Navy and Marine Corps participation, to develop a quiet reconnaissance aircraft 
to carry sensors over enemy territory.  
For this purpose Lockheed adapted two SGS-2-32s with an engine as QT-2PC which were actually tested in Vietnam with civil 
registrations N2471W and N2472W although the USAF serial 69-14000 has also been quoted. This eventually led to the O-3 
design and the QT-2PCs became redundant.  
In 1970 they were turned over to the Navy in 1970 and became X-26B. One was flown for five years whereas the second one 
was used for parts.  
The X-26B had a length of 30'10", 9.40 m and was fitted with a Continental O-200-A giving it a max. speed of 115 mph, 185 
km/h. The X-26B carried serial 715345 which has been alleged to be a USAF serial derived from 67-15345. It is possible that 
this was the original serial allocated by the US Army to the Lockheed QT-2PC which was never carried. The serial of the second 
aircraft is was 67-15346. The X-26B is now in the Army Aviation Museum. The US Navy serial 161571 has also been quoted 
in connection with the X-26B.  
 



X-27       
Lockheed CL-1200 Lancer  
 
Specifications:            
span:  28'8", 8.74 m 
length:  56'4", 17.17 m   
engines: 1 Pratt & Whitney TF30-P-100   
max. speed: 1450 mph, 2333 km/h 
 

 
(Source: Lockheed) 

 
In 1971 Lockheed proposed the development of a F-104 derivative for the USAF’s FX programme and the US Navy’s VEX 
programme which led to the F-15 and the F-14 resp. It was proposed that the German and Dutch air forces would provide 
F-104G airframes for development (as the USAF did not possess any F-104Gs). The X-27 was a proposed research version 
which was not proceeded with. Mock-ups were built which displayed the serials 1200 and 2001.  
 
In 1948/49 the US Navy purchased 35 examples of a target glider from Vought which carried a model designation X-28A (with 
a variant apparently designated X-27A). These are not Tri-service designations. 
 



X-28       
Pereira Osprey  
 
Specifications:            
span:  23', 7.01 m 
length:  17'3", 5.26 m   
engines: 1 Continental C90-12   
max. speed: 135 mph, 217 km/h 
 

 
(Source: Stephen Miller) 

 
The Osprey was a homebuilt seaplane which was tested for possible use for civil police duties in South East Asia. It flew for the 
first time in civil guise on 12 August 1970 as N3337. It was purchased by the US Navy as X-28A with serial 158786 on 27 July 
1971 and tested near Philadelphia Airport where the altitude was limited to 300 feet. The test programme was completed on 22 
October 1971 and the aircraft placed in the USMC Museum.  
 
In 1948/49 the US Navy purchased 35 examples of a target glider from Vought which carried a model designation X-28A (with 
a variant apparently designated X-27A). These are not Tri-service designations. 
 



X-29       
Grumman 712  
 
Specifications:            
span:  27'3", 8.31 m 
length:  48'2", 14.68 m   
engines: 1 General Electric F404-GE-400   
max. speed: 1200 mph, 1930 km/h 
 

 
(Source: NASA) 

 
The X-29A was a research aircraft to study forward swept wings of which two were ordered by DARPA on 22 December 1981. 
The aircraft was built up using parts of a F-5A (nose), F-16, E-2C, F-14 and F-18. The first flight took place on 14 December 
1984. The serials were 82-0003 and 82-0049.  
The designation X-29B referred to a proposed variant (model 723) incorporating the General Electric ADEN (Augmented 
Deflector Exhaust Nozzle). Whilst the ADEN configuration was tested on a windtunnel model, the full scale X-29B was not 
proceeded with. 
 



X-30       
NASP  
 
Specifications:            
span:  118’, 36 m (app.) 
length:  260’, 80 m (app.)  
engines: 1 scramjet   
max. speed: --- 
    

 
(Source: NASA) 

 
The X-30A designation was assigned to a test vehicle of the National Aero Space Plane (NASP) which was to provide a single 
stage to orbit capability. It was envisaged to build 2 aircraft by the mid-90s and possible contractors included General Dynamics, 
McDonnell Douglas and Rockwell with Rocketdyne and Pratt & Whitney as engine contractors. The programme was cancelled 
in 1993. A non-flying scale model was built at the Mississippi State University.  
 



X-31       
Rockwell/MBB  
 
Specifications:            
span:  23'10", 7.27 m 
length:  43'4", 13.21 m   
engines: 1 General Electric F404-GE-400   
max. speed: 858 mph, 1380 km/h 
 

 
(Source: USMC) 

 
The X-31A was a research aircraft to evaluate enhanced fighter maneuvering techniques which would allow angles of attack 
beyond normal stall limits. Two aircraft with serials 164584 and 164585 were built and the first flight was on 11 October 1990. 
The programme was jointly funded by the United States and Germany.  
In 1995 the second aircraft was flown to simulate the vertical tail removed (pictures with the tail removed are understood to be 
‘visualisations’). In 2001 the second X-31A was used by NASA in the Extreme STOL test series. 
The first aircraft made 292 flights before it crashed at Edwards AFB on 19 January 1995 whilst the second aircraft made 288 
flights. 
 



X-32      
Boeing 
 
Specifications: 
span:  36’, 10.97 m 
length:  45’, 13.72 m 
engines: 1 Pratt & Whitney JSF-119-614 
max. speed: Mach 1.6 
 

 
(Source: USAF) 

 
Design of a technology demonstration aircraft as part of the Joint Advanced Strike Technology (JAST) programme. The X-32A 
version was a conventional aircraft based on USAF requirements, the X-32B, which had a span of 30’0”, 9.14 m, had STOL 
capabilities based on USMC requirements whilst the X-32C met US Navy requirements. Two aircraft were built and the first 
flight of the X-32A was on 18 September 2000. One was converted as X-32B and the first X-32B flight was on 29 March 2001 
with the first full conversion taking place on 13 April 2001. 
Neither aircraft carried a visible serial number or civil registration.  
Following the selection of the X-35, the X-32 was not further developed. 
 



X-33 
Lockheed Martin Ventura Star 
 
Specifications: 
width:  77’, 23.47 m 
length:  69’, 21.03 m 
engines: 2 Rocketdyne RS-2200   
max. speed: Mach 12 
 

 
(Source: NASA) 

 
The X-33 was an app. 50% scale model of the Lockheed Martin re-usable launch vehicle to demonstrate the technologies in 
non-orbital flight. By funding these demonstrations over a period of 3 years and at a cost of $ 900 million, NASA hoped there 
would be sufficient incentive to commence the development of the RLV as a private undertaking. 
The first test flight of the X-33 was expected by March 1999 with a total of 15 test flights to be completed by the end of 1999. 
However delays in the programme as well as escalating costs led to its cancellation in March 2001 when the vehicle was 85% 
complete.  
Sub-scale models were flown. 
 



X-34 
Orbital Sciences 
 
Specifications: 
span:  27’9”, 8.44 m 
length:  58’4”, 17.76 m 
engines: 1 Fastrac liquid fuelled engine 
max. speed: Mach 8 
 

 
(Source: NASA) 

 
Originally a proposal for a light spaceplane, sponsored by NASA, the X-34A was to be air dropped from OSC’s Trident launch 
aircraft whilst the X-34B to be launched from atop a NASA Boeing 747 carrier aircraft. 
In 1996 NASA re-established the X-34 programme as a sub-orbital technology demonstrator which was used to test some of 
the more unusual techniques and equipment. Two vehicles were built. The first, designated A1, was initially a hybrid of flight 
hardware and structural test hard ware and was used, in this configuration, to certify the use of the Tristar aircraft. The first 
flight in this configuration took place on 29 June 1999. A2 was the first actual flight article whilst the designation A3 was given 
to the A1 vehicle after the installation of the remaining flight hardware. In the first year NASA hoped to conduct 27 flights from 
White Sands and Edwards. 
The programme was cancelled in March 2001 because of excessive costs. The two vehicles were placed in storage. 
 



X-35 
Lockheed Martin 
 
Specifications: 
span:  36’, 10.97 m 
length:  50’8”, 15.44 m 
engines: 1 Pratt & Whitney JSF 119-611 
max. speed: Mach 1.8 
 

 
(Source: USAF) 

 
Design of a technology demonstration aircraft as part of the Joint Advanced Strike Technology (JAST) programme. The X-35A 
version is a conventional aircraft based on USAF requirements, the X-35B has STOVL capabilities based on USMC 
requirements whilst the X-35C meets US Navy requirements. Two aircraft were built. The first aircraft, the X-35A, carried the 
number 301 as serial and the first flight was on 24 October 2000. The second aircraft, the X-35C carried the number 300 as its 
serial and made its first flight on 16 December 2000. The X-35A was converted as X-35B and  made its first flight on 23 June 
2001 and the first STOVL flight on 15 July 2001. 
In November 2001 the X-35 was declared the winner of the design competition. Production was undertaken as F-35. 
 
Refer also to F-24 and F-35 
 



X-36 
McDonnell Douglas 
 
Specifications: 
span:  10'3", 3.35 m 
length:  18'3", 5.79 m 
engines: 1 Williams F112 
max. speed: 295 mph, 460 km/h 
 

 
(Source: NASA) 

 
The X-36A was an unmanned 28% scale model of a stealthy tailless fighter. Two examples were built and the first made its first 
flight on 17 May 1997 from Edwards AFB. 
 



X-37 
Boeing 
 
Specifications: 
span:  27’6”, 8.38 m   
length:  15’, 4.57 m 
engines: 1 Rocketdyne AR 2-3 
max. speed: Mach 25 
 

 
(Source: USAF) 

 
The X-37A was a technology spaceplane which was to be ferried into orbit by the Space Shuttle or on top of an expendable 
rocket. The unpiloted vehicle would be capable to stay in orbit for up to 21 days. The first drop test flights were expected to take 
place in 2004 whilst two orbital test flights were planned for 2006. In 2004 the programme was transferred from NASA to DARPA 
and on 7 April 2006 the Approach and Landing Test Vehicle (ALTV) was released from Scaled Composites’ White Knight vehicle 
at an altitude of 11.3 km to glide back to Edwards AFB in California. During the landing it rolled off the runway, damaging the 
nose wheel. Earlier, on 2 September 2004, 21 July 2005 and 24 March 2006 captive flights with the White Knight vehicle had 
been conducted. 
Following that the program moved from Mojave to Palmdale, California where, again using the White Knight, five or more 
additional flights were performed, at least one of which is believed to have been a freeflight with a successful landing. The dates 
of these flights are not known. 
 
The Orbital Test Vehicle (OTV), designated as X-37B, was placed in orbit on 22 April 2010 with an Atlas V launch vehicle. The 
launch took place from Cape Canaveral with the landing on 3 December 2010 at Vandenberg AFB.  
The second X-37B was launched on 5 March 2011 and incorporated improvements resulting from the first flight. 
In October 2011 Boeing suggested that the X-37B be developed as a re-usable crewed spacecraft labelled as X-37C. The 
spacecraft, which was to be about 65 to 80% larger than the X-37B, could be used as a cargo and crew transfer craft to and 
from the ISS. It was to have been capable to carry a crew of five or six. To be launched on top of an Atlas launch vehicle, the 
spacecraft would have been able to rendezvous, dock, deorbit, re-enter and land autonomously although it was to have the 
ability of an onboard pilot to control the craft, The proposal was not proceeded with. 
 



X-38 
NASA Dryden X-CRV 
 
Specifications: 
width:  14'6", 4.42 m 
length:  28'6", 8.69 m 
engines: --- 
max. speed: 500 mph, 805 km/h 
 

 
(Source: NASA) 

 
The X-38A or Experimental Crew Return Vehicle (X-CRV) was an uncrewed proof-of-concept design of a Crew Transfer 
Vehicle. Staff at NASA Dryden were to built three atmospheric and one space rated uncrewed vehicles without the direct 
involvement of the aerospace industry. The crewed vehicle, for which there was also interest with the European Space Agency, 
could have taken place in 2002. This vehicle was to have been built by the aerospace industry. 
NASA had hoped to give the X-CRV the X-35 designation but the Department of Defense, which had already assigned X-35, 
selected X-38.  
The first of three sub-scale X-38s had serial number V131. The first captive flights, with the NB-52A carrier aircraft, took place 
on 30 July 1997 and 2 August 1997 whilst the first glide-flight was on 12 March 1998, followed by a second flight on 9 February 
1999.  
The second example, V132, tested flight controls and flew for the first time on 5 March 1999 with further flights on 9 July 1999 
and 30 March 2000.  
The third, full scale, vehicle, V133, was to begin drop tests in 2000 but was not completed. Instead V131 was modified in 2000 
and reserialled as V131R. It made its first free flight on 2 November 2000 with two more flights on 10 July 2001 and 13 December 
2001. 
The first spaceflight, using the full scale V201, was expected in 2000. V201 was to be delivered to orbit by the Space Shuttle 
Columbia and then make a full re-entry and landing in the western USA or in Australia. The vehicle was to be fitted with thrusters. 
By then the development of the X-38A was cancelled. 
 



X-39 
US Air Force Research Laboratory 
 
Specifications: 
span:   
length:   
engines:  
max. speed: 
 

 
(Source: US Air Force Research Laboratory?) 

 
The X-39 designation referred to a series of subscale demonstrators in the Future Aircraft Technology Enhancements (FATE) 
programme of the US Air Force Research Laboratory. The programme included Unmanned Combat Air Vehicles such as the 
one depicted. Studies were conducted by Boeing and by Lockheed Martin.  
 



X-40 
Boeing 
 
Specifications: 
span:  11’6”, 3.51 m 
length:  22’, 6.70 m 
engines: --- 
max. speed: 100 mph, 160 km/h 
 

 
(Source: nationalmuseum.af.mil/factsheets/index.asp) 

 
The X-40A was a 90% scale test vehicle of the Space Maneuvering Vehicle (SMV), developed to fulfill the USAF’s need for 
a re-usable small space vehicle for a range of tasks such as satellite deployment, surveillance and logistics purposes. The 
first flight was on 11 August 1998 when it was released from a helicopter over Holloman AFB. 
In 2000 it was transferred to NASA for tests as part of the X-37 development. The tests comprised seven drop flights from 
a CH-47 over Edwards AFB. 
The X-40B designation referred the SMV vehicle and would have been fitted with a reusable rocket motor, advanced thermal 
protection systems, avionics and flight control systems. It was not further developed and was, presumably, merged with the 
X-37B developments. 
 



X-41 
? 
 
Specifications: 
span:   
length:   
engines:  
max. speed:  
 

 
(Source: NSSA) 

 
The designation X-41 was applied to an experimental maneuverable re-entry vehicle carrying a variety of payloads through a 
sub-orbital trajectory and re-entering and dispersing the payload, such as smart bombs and other high-velocity penetrators, into 
the atmosphere. Also known as Common Aero Vehicle (CAV) it was expected to fly in 2003. 
Early work was undertaken by Sandia National Laboratories, resulting in a very simple, flap controlled, biconic hypersonic 
weapon.  
In 2004 Northrop Grumman was developing CAV design concepts as part of the Force Application and Launch from Continental 
United States (Falcon) programme, a DARPA programme that will produce a CAV capable of providing a reasonable penetrator 
capability from an expendable launch vehicle or retired ICBM in the 2008 timeframe. 
 



X-42 
Orbital Sciences 
 
Specifications: 
span:  33’6”, 10.21 m 
length:  47’3”, 14.39 m 
engines: 1 RS-27 rocket engine  
max. speed: 
 

 
(Source: Orbital Sciences?) 

 
The X-42 was a proposal for an experimental expendable liquid rocket motor upper stage to boost 2000 kg payloads into orbit. 
Known as Pop-up Upper Stage, it would have allowed a wider range of payload deployment. The programme was most likely 
cancelled.  
In 2002 the X-42 designation was, however, used by Orbital Scinces for its Reusable Launch Vehicle demonstrator. The 
designation was also used for other technology programmes, including the Two Stage To Orbit (TSTO) and Reusable Access 
to Space Technology (RAST) programmes. 
 



X-43 
NASA/Microcraft 
 
Specifications: 
width:  5’, 1.52 m   
length:  12’, 3.66 m 
engines: scramjet 
max. speed: Mach 10 
 

 
(Source: NASA) 

 
Three examples of the X-43A hypersonic aircraft were built to prove technologies at speeds up to Mach 10. The three vehicles 
were fully expendable. The first was lost on 2 June 2001 when the first flight failed as the HXL-V booster, a modified first stage 
of the Pegasus space launch vehicle, dropped from NASA’s NB-52A, veered out of control and was destroyed. The second 
vehicle was flown on 27 March 2004 during which it achieved a speed of Mach 7. The third vehicle, on 16 November 2004, 
achieved a speed of Mach 9.8. 
The designation X-43B referred to an enlarged vehicle to be powered by the scramjet engine developed as part of the Integrated 
Systems Test of an Air Breathing Rocket engine that would allow it to fly at Mach 3.5. The X-43B would not use the Pegasus 
booster but would be dropped by the carrier aircraft. It was expected to fly after 2010. 
The designations X-43ALS and X-43BLS were used for flyable sub-scale models to test low-speed maneuvering.  
The X-43C will be powered by three Hypersonic Technology hydrocarbon fuelled scramjet engines, reaching Mach 7, after 
having been launched by the Pegasus booster. Its first flight was anticipated in 2008 and it was to be built by Allied Aerospace. 
The X-43D would use a hydrogen scramjet engine to reach Mach 15.  
 



X-44 
Lockheed Martin 
 
Specifications: 
span:   
length:   
engines:  
max. speed: 
 

 
(Source: Lockheed Martin?) 

 
The X-44A was a proposal for an experimental aircraft with no moveable control surfaces, to be developed by NASA and the 
US Air Force Laboratory as the Multi-Axis No-Tail Aircraft (Manta). Instead the aircraft’s movements were to be controlled by 
thrust vectoring. It was intended to use a F-22 airframe. The first flight was expected in 2007 but the programme was probably 
cancelled.  
 



X-45 
Boeing Phantom RAy 
 
Specifications: 
span:  33’10”, 10.31 m   
length:  26’6”, 8.08 m  
engines: 1 Honeywell F124-GA-100  
max. speed: 570 mph, 918 km/h 
 

 
(Source: DARPA) 

 
The X-45A was an experimental unmanned combat air vehicle that flew for the first time on 22 May 2002. Two examples were 
built.  
Two X-45Bs were planned, with a first flight in 2004. They were to be powered by a General Electric F404-GE-102D engine. 
The span was to be 47’, 14.33m and the length 36’, 10.97m. Development of the X-45B was suspended in 2003 in favour of 
the X-45C. 
The X-45C was to be larger with a span of 49’, 14.94m and a length of 39’, 11.89m. It was to be powered by a General Electric 
F404-GE-102D and was to have a weapons bay to carry two Joint Direct Attack Munitions (JDAMs). It would also meet the 
UCAV-N requirements for the US Navy, previously designated as X-46A. Three were ordered of which one was to be tested by 
the USAF and two by the US Navy. The first flight was scheduled for 2006 but taxi tests did not commence until 2010. 
The designation X-45D was used for a Boeing proposal for a larger version with a large bomb load.  
 
Refer also to X-46 

 



X-46 
Boeing UCAV-N 
 
Specifications: 
span:  34’, 10.36 m  
length:  44’, 13.41 m 
engines:  
max. speed: 
 

 
(Source: Boeing?) 

 
The X-46A was the US Navy’s naval unmanned combat air vehicle (UCAV-N) technology demonstrator. Ordered on 8 May 
2002, it was supplementary to the X-45A and in 2003 further development was merged with the development of the X-45C. 
 
Refer also to X-45  

 



X-47 
Northrop Grumman Pegasus 
 
Specifications: 
span:  62’1”, 18.93 m  
length:  38’3”, 11.66 m 
engines: 1 Pratt & Whitney F100-220U 
max. speed: Mach 0.9 

 

 
(Source: US Navy) 

 
The X-47A was a small version of an experimental unmanned vehicle for the US Navy using stealth technology and unmanned 
aerial vehicles in carrier operations as part of the Unmanned Combat Air System Carrier Demonstration (UCAS-D) programme. 
The first flight was on 24 February 2003. It had a span of 27’11”, 8.51 m and a length of 27’10”, 8.48 m and was powered by a 
Pratt & Whitney JT15D giving it a max. speed of 310 mph, 500 km/h. 
The X-47B was the full scale version of which two had been ordered with serials 168063 and 168064. The wing configuration 
was significantly different from the X-47A, borrowing from the B-2 wing design. The first flight was on 4 February 2011 whereas 
the second flew on 22 November 2011. Initial test flights took place at Edwards AFB and NAS Patuxent River. The first catapult 
launch from a carrier took place on 14 May 2013 (flying to a land base) whereas the first landing on a carrier was performed on 
10 July 2013. 
Further development, designated as X-47C, was cancelled in January 2006. At that point in time the first aircraft was ready for 
first flight whilst the second was being assembled. They were both placed in storage. 
 



X-48 
Boeing/NASA Langley 
 
Specifications: 
span:  35’, 10.67 m  
length:   
engines: 3 Williams J24-8 
max. speed: 136 mph, 219 km/h 
 

 
(Source: NASA) 

 
The X-48A was a 14% sub-scale model of a slow-speed blended wing airliner. It was used for windtunnel tests but further work 
was cancelled sometime in 2002.  
There was also a X-48B version with a wingspan of 20’5”, 6.22 m and three engines. Two X-48Bs were built. The first one was 
used for windtunnel tests whilst the second airframe was used for ground and taxi test as well as actually remotely controlled 
flight tests of which the first one took place on 20 July 2007. A total of 92 flights were made.. 
The first one was further modified as X-48C by reducing the number of engines from three to two and the installation of noise-
shielding vertical fins. The wind tunnel tests assessed the aerodynamic effects of those modifications. This was followed by a 
first flight on 7 August 2012. The flight programme of 30 flights was concluded on 9 April 2013. 
 



X-49 
Piasecki 
 
Specifications: 
span:   53’8”, 16.36 m 
length:   
engines: 2 General Electric T700-GE-701C  
max. speed: 
 

 
(Source: Piasecki) 

 

The X-49A was a conversion of YSH-60F 163283 with a lifting wing taken from an Aerostar FJ-100 business jet and a ring tail 
rotor to test the Vectored Thrust Ducted Propeller (VTDP) technology. It flew with civilian registration N40VT and the first flight 
was on 29 June 2007.  
 
Refer also to H-60 

 



X-50 
Boeing CRW Dragonfly 
 
Specifications: 
rdm:  12’, 3.66 m    
length:  17’8”, 5.39 m 
engines: 1 Williams F112 
max. speed: 435 mph, 700 km/h 
 

 
(Source: DARPA?) 

 

The X-50A was a high speed VTOL aircraft using a Canard Rotor Wing which at low speeds operated like a helicopter and at 
high speed as a wing. Two aircraft were ordered by DARPA and the first flight was on 4 December 2003. The first aircraft 
crashed on 23 March 2004 whilst the second aircraft, which flew for the first time on 4 November 2005, crashed on 12 April 
2006. The crashes were attributed to a lack of low speed stability and control.  
The programme was cancelled in September 2006. 
 



X-51 
Boeing Waverider 
 
Specifications: 
width: 
length:  26’, 7.92 m 
engines: 1 Pratt & Whitney SJY61-1 scramjet 
max. speed: Mach 7 
 

 
(Source: USAF) 

 
Proposed in 2005, the X-51A envisaged five to eight unmanned vehicles to test practical scramjet technology with petrol fuelled 
engines and determine the applicability to future aircraft and missiles. Eventually only four vehicles were ordered which were 
carried to 50,000 feet by a B-52H, where they were released. The aircraft were not recovered. 
The first captive test flight place at Edwards AFB on 9 December 2009 with the first of four free flights taking place on 27 May 
2010. The second flight took place on 13 June 2011. The third flight on 14 August 2012 was a failure as the scramjet failed to 
ignite. The final flight took place on 1 May 2013, at which a speed of Mach 5.1 was reached. All the test flights took place from 
Edwards AFB and the X-51As were released over the Pacific Ocean. 
 



X-52 
 
The X-52 designation was not used to avoid possible confusion with the B-52. 
 



X-53 
Boeing 
 
Specifications: 
span:  37'6", 11.43 m 
length:  56', 17.07 m   
engines: 2 General Electric F404-GE-400   
max. speed: 1190 mph, 1915 km/h 
 

 
(Source: NASA) 

 
The designation X-53A was assigned to the AAW (Active Aeroelastic Wing) programme conducted by the AFRL and NASA 
from 2002 to mid-2005, using a modified F/A-18A. This aircraft (NASA 853, formerly 161744) flew for the first time on 15 
November 2002 in the AAW configuration. 
 



X-54 
NASA/Gulfstream 
 
Specifications: 
span: 
length: 
engines: 2 Rolls Royce Tay 651 
max. speed: 
 
The designation X-54A was assigned to a supersonic experimental aircraft to conduct flight research. The aircraft was capable 
of generating relevant ground sonic boom signatures to gather scientific data in support of NASA and a regulatory change 
process. Gulfstream has not revealed details about what aircraft they actually flew under the X-54A designation but it has been 
rumoured that it was based on an F-104 powered by a PW F100-229 and that it was fitted with "loop" winglets. 
 
It has also been suggested that the X-54A was a sub-scale demonstrator for the Low Boom Experimental Vehicle (LBEV). 
 
 

 
 
 



X-55 
Lockheed Martin 
 
Specifications: 
span: 
length:  55’, 16.76 m 
engines: 2 
max. speed: 
 

 
(Source: USAF, via af.mil/news/story.asp) 

 
The X-55A demonstrated the use of advanced composite materials in the fuselage of an otherwise conventional high-wing 
transport aircraft. As the Advanced Composite Cargo Aircraft, the design was based on the Fairchild Dornier 328JET, with the 
fuselage aft of the entrance door with a newly-designed fuselage making extensive use of advanced composite materials. The 
first flight took place on 2 June 2009. The aircraft was modified by the Lockheed Martin Skunk Works an the programme was 
managed by the Air Force Research Laboratory. It was registered as N807LM. 
 

 



X-56 
Lockheed Martin HALE 
 
Specifications: 
span:  28’, 8.53 m 
length:  7’6”, 2.30 
engines: 2 JetCat P240 
max. speed: 
 

 
(Source: USAF) 

 
Designed and built by the Lockheed Martin Skunk Works, the designation X-56A referred to a modular unmanned aerial vehicle 
to test active flutter suppression and gust load alleviation. These technologies have potential use in future high-altitude, long-
endurance (HALE) reconnaissance and transport aircraft. 
The programme was formerly known as Multi-Use Technology Testbed (MUTT), and the X-56A was configured for easy wing 
replacement as one set of stiff wings for baseline testing and three sets of flexible wings had been developed for testing. In case 
one of these wings failed, the fuselage was also fitted with a ballistic parachute recovery system. Two separate and identical 
fuselage bodies had been built. 
The design also included a hard point on the center upper deck of the aft fuselage that could either be adapted to house a third 
engine or the boom for a joined wing, thereby enabling testing of more advanced aerodynamic concepts. 
The first flight was on 26 July 2013 and tests were conducted for the US Air Force as well as NASA. 
The X-56A should not be confused with the high altitude long endurance demonstrator (HALE-D), a solar powered airship 
developed by Lockheed Martin. 
 


