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XB-70A - 62-001 (#1) 


Design for the aircraft was initiated November 1955 
Contract was awarded December 1957 
Mock-up completed March 1959 
Roll-out Mq 1964 
First Flight 21 September 1964 
Last flight� from Edwards AFB, Calif., to Wright-Patterson AFB, Ohio, 


4 February 1969. 


Aircraft built by North American Aviation, Inc. , at their 
facility at the Air Force Plant 42, Palmdale, Calif. Equipped 
vi.th General Electric YJ-93 engines (six). 


Pilots: 
Alvin S. White, N'AA test pilot 
Donald L. Mallick, NASA pilot 
Van H. Shepard, tlASA pilot 


-----


Colonel Joseph F. Cotton, USAF (AFFTC) pilot 
Lt Col Fitznugh L. Fulton Jr., USAF (AFFTC) pilot following 
retirement from the Air Force, 31 July 1966, Fulton became 
a XB-70A pilot for NASA. 
Lt Col Emil Sturmthal, USAF (AFFTC) pilot 


Hl Flignt Highlights: 


First flight at Mach 3.0 speed 14 October 1965. 
Flight 117; duration, tvo minutes. 


· Longest (time) flight 6 January 1966; time 3:40 hours
(eJ.l sub-sonic); flight #30.
Longest supersonic flight 2 December 1966; time 1:22 hours;
fl.igbt 1123.
Shortest takeoff (in first 50 flights) 4.853 feet on first flight
Heaviest takeoff (first 50 flights) weir)lt was 525,640 pounds;
flleht 1126
Shortest landing distance ( first 35 flights), 7,950 .feet;
:fligut 14.


Flight time tnrough January 1967 (flight #60)
'l'otal Total 


Subsonic 1.0 to 1.99M 2.0 to 2.49M 2.5 to 2.99M 3.oM S.Sonic Time 


68:08 26:35 13:45 :02 45:04 113: l2 







XB-70 Program 


CHAPTER IV 


SELECTED SYSTEMS 


At the 11 December 1964 Designated Systems Management Group 


Meeting, the Secretary of the Air Force directed the B-70 System 


Program Office to present in March 1965 a current study concerning 


the feasibility of extending the B--70 flight test program beyond the 


approved 130 test hours. The B--70 office had to consider three 


options: the current 130 hour program, a 180 hour flight test 


program, and a program which would expend the approved $1.5 billion. 


At the 15 March 1965 briefing, the B-70 office analyzed these three 


options. The first option involved an anticipated first flight date 


of 15 July 1965 for the second air vehicle and flight test completion 


of both aircraft by 30 November 1965. The cost for this program would 


total $1.4383 billion. This option would obtain information which would 


barely attain an essential understanding of subsystem behavior and 


confidence in sustained roach three flight. Total flight time would be 


120 hours. 


The second option encompassed a 180 hour flight program with termina­


tion· at the end of March 1966. This approach would cost $L4556 'billion 


and would provide a minimum airworthiness evaluation of the air vehicle 


and subsystems and would establish limited handling qualities, limited 


air vehicle and engine performance, and limited inlet duct characteristics. 
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The last option would extend the program to the end of November 


1966. There would be a total of 312 flight hours and such a program 


would involve the entire $1.5 billion. This approach would provide 


time to adequately evaluate the air vehicle and subsystems in order 


to permit operation in a flight envelop that would be compatible with 


a possible follow-on research program. 


For the B-70 System Program Office, it was apparent, considering 


that $1.4383 billion had already been invested in the program, that the 


first option would only provide a minimum return. The second option 


would yield a 50 percent greater return for an additional 1.2 percent 


expenditure. The last approach would yield 170 percent greater return 


for 4.3 percent greater expenditure.
1 


Following this presentation, .the Secretary of the Air Force directed 


the B-70 office to proceed with the second option but to provide the 


capability for additional flight hours by procuring certain long lead 


time support items for the two air vehicles.2 The .Air Force, however,


was also considering a cooperative test program for the B-70 with the 


National Aeronautics and Space Administration (NASA). 


On 31 March 1965, the Assistant Vice Chief of Staff for the Air 


Force requested systems command headquarters to begin negotiations with 


NASA for an agreement for their use of an XB-70 in an aeronautical 


research program. A p,lanning conference between the B-70 office and 


Andrews headquarters personnel was then held in early May, followed by 


a series of conferences in June and July. On 20 July, a presentation 


. .
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was given by the B-7O office to the Assistant Secretary of the Air 


Force for Research and Development on the objectives and approaches to 


a joint Air Force and NASA flight test program. At the end of August, 


a more detailed presentation on the subject was given to the Secretary 


of the Air Force. Finally, in the 8 October 1965 Designated Systems 


Management Group Meeting, the Air Force Secretary approved an Air 


Force and NASA flight research program. 


This agreement was reflected in the Development Directive Number 


52 which was issued on 17 December 1965. The new program was to be an 


18 month flight research program which was to begin upon completion of 


the current 180 hour Air Force experimental program. Under this arrange­


ment, the Director of Research Vehicles, under the Deputy for Systems 


Management of the Aeronautical Systems Division, would be responsible 


for administrative management of the joint program. Operational control 


of the aircraft and all flight operations were the responsibility of the 


XB-7O Test Force Director at the Air Force Flight Test Center. Instru­


mentation surveillance and flight planning technical direction would be 


provided by the NASA flight research center. 


The objectives of the Air Force part of this program were the 


acquisition �f aerodynamic and subsystem data on a large, high mach 


number air vehicle and the investigation of other areas leading to 


improved components and subsystems for future military aircraft. The 


NASA program was to be directed toward the accumulation of pertinent 
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data for the development and operation of aircraft capable of super­


sonic or hypersonic cruise.3 


During January and the first half of February 1965, the first 


ai� vehicle was undergoing structural repairs and Phase II proof tests 


at the North American Aviation Palmdale facility. On 25 February, the 


first airplane accomplished its sixth flight, which lasted 53 minutes. 


rhe aircraft reached 34,500 feet and mach 0.97. The flight, however, 


had to be prematurely terminated because of malfunctions in the cooling 


and hydraulic systems. In contrast, the seventh flight, occurring on 


4 March, achieved all major test objectives. This flight lasted one 


hour and 37 minutes, reaching 39,000 feet and ma.ch 1.4. Three engine 


starts were accomplished and the angle of the wing tips was changed 


from 25 to 65 degrees. 


The eighth flight was accomplished on 24 March. Most test 


objectives were also achieved on this one hour and 40 minute flight. 


Maximum conditions were ma.ch 2.)4 and 56,000 feet. A significant 


accomplishment on this flight was the operation of the engine inlets 


in a ''started" condition: the B-70's shock wave was moved into the 


inlets. The wing tips were folded to the 65 degree position for the 


portion of the flight above ma.ch 1.4. During this flight, flutter, 


stability and control data was obtained. 


On 2 April, the ninth flight took place and lasted 54 minutes. 


Immediately after takeoff, improper functioning of two engines in the 







afterburner mode limited maximum operation of these engines and an 


alternate test mission was chosen. Shortly after reaching 30,000 


feet, a utility hydraulic system lost pressure and fluid, and the 


mission had to be aborted. This malfunction, it was determined, 


had been caused by a broken stainless steel line. After the sixth 


flight, the thiclmess of these lines had been increased; however, 


later analysis indicated that this particular malfunction had been 


caused by fuel pump cavitation. The fuel tank emptied, pump 


cavitation created a high frequency vibration which induced a 


significant load on the fuel line. Such lines were then replaced 


by shorter, more flexible lines. 


The tenth flight took place on 20 April, and all major test 


objectives were achieved. Fifty minutes of the one hour and 42 


minute flight were over ma.ch 2. During this mission aerodynamic 
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data was obtained and air induction control system and ram purge 


tests were conducted at speeds and altitudes to ma.ch 2.25 and 57,500 


feet. A noteworthy accomplishment was the operation of the variable 


position ramp and windshield to the high speed position. During 


landing procedures, the right main gear had to be recycled for satis­


factory retraction. 


The first air vehicle accomplished the eleventh flight on 28 


April. Flutter, air induction control system, and stability and 


control data was obtained on this flight. A malfunction of the pitch 


augmentation servo cylinder occurred during flight which resulted m
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difficulty in controlling a pull-up maneuver. After landing was 


completed, the rear main gear brakes locked during braking tests. 


During the twelfth flight which lasted one hour and 25


minutes, all primary test objectives were achieved. After reaching 


maxinn.un speed of mach 2.6, however, buffeting and vibration were 


noticed from engine nwnber five • .Ehgines four and five were then 


shut down when overheating occurred. A four-engine landing was 


made on the lake bed as a precautionary measure. Also the canard 


flaps did not extend and the drag chutes did not deploy for the 


landing. Post-flight inspection revealed that the triangular portion 


of the leading edge of the apex of the delta w:iJ'lg and the bottom face 


sheet of the honeycomb panel had separated from the aircraft and 


entered the right engine inlet duct. Engines four ., five, and six 


suffered extensive foreign object damage. To a lesser degree, engines 


one and two also suffered similar damage. 


After replacing the damaged engines and repairing the wing damage, 


a fuel leak was then discovered in fuselage tank number four which 


resulted in cancellation of the thirteenth flight. After repairing 


the area around a brazed "T" fitting and a spring .seal of the tank,


this flight then took place on 16 June. Here all major test objectives 


were achieved during a fl1ght which lasted one hour and 37 minutes. 


Twenty-two minutes were above mach 2.5. Aerodyna.m.i.c and ·propulsion data 


was obtained at high altitudes and speeds. During the last portion of 


the flight, the fluid level in the primary nwnber two hydraulic system 


•. 
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began decreasing. The source of this leak was later found to be a metal 


seal on the end plate of the primary pump on engine number six. Post­


flight inspection revealed a honeycomb panel void in the roof of the 


left inlet duct. 


During flight number 14 which occurred on 1 July, the unique 


aircraft attained 1.2 minutes of flight at m.ach 2.8. During this flight, 


however; two small areas of the outer skin separated from the fuselage. 


Inspection after the flight also revealed another panel void, this time 


on the lower surface of the right wing. 


The fifteenth flight took place on 27 July, and the air vehicle 


reached a speed of m.ach 2.82 and a total temperature of 514 degrees 


Fahrenheit. The primary purpose of this flight was to obtain aerodynamic 


heating data at a high roach number, and this was accomplished by 20 


minutes flight at mach 2.8. Inspection did reveal minor structural damage. 


The next flight was scheduled for 9 August but had to be cancelled 


because of fuel leaks. Investigation determined that there were numerous 


small voids around the tank walls, floors, and structural frames. After 


repairing these deficiencies, the sixteenth flight occurred on 22 September, 


and all major test objecti�es were achieved. The maximum observed flight 


conditions were mach 2.81 and 66,400 feet. The highest temperature was 


511 degrees. Several face sheet creases and honeycomb panel voids in the 


inlet duct areas and a faulty fuel line were discovered after this flight. 


The seventeenth flight was accomplished on 14 October. Here the 


first air vehicle went to 70,000 feet during a flight which lasted one 
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hour and 47 minutes. The total temperature of the vehicle was 586 


degrees. During the flight, a piece of the outer face sheet separated 


from the 1.U1derside of the left w:i.ng. Also some panel voids occurred 


on the aircraft. 


On 4 November, the eighteenth flight took place. The purpose of 


this two hour and four minute flight \\las to obtain propulsion data 


1.ll'lder subsonic and supersonic conditions. This was accomplished with 


five engine shutdowns and airstarts. The nineteenth flight followed 


on 8 November and accomplished similar objectives. The duration was 


two hours and 23 minutes. On 12 November, the twentieth flight, lasting 


2 hours and 25 minutes, took place. Thirty minutes after takeoff, 


however, scheduled testing had to be discontinued because of loss of 


power from number four generator. The aircraft then conducted air­


speed calibration runs. The twenty-first flight followed on 18 November. 


During this one hour and 51 minute flight, ma.xi.n:ru.m conditions reached 


were mach 1.8 and 45,800 feet. 


The next flight had to be delayed because of a cracked left main 


landing gear actuating cylinder bracket, but the twenty-second flight 


took place on 30 November. This flight lasted one hour and 59 minutes, 


with maximum. flight conditions of mach 2.34 and 56,000 feet. During 


landing roll, nose wheel steering became inoperative and the left ma:in 


gear rear tires blew. Flight number twenty-three soon followed on 2 


December with :rnax:i.rn:wn conditions of ma.ch 2.46 and 60,000 feet. 


 


. , 







163 


On 7 December, the twenty-fourth flight was accomplished. Total 


flight time was two hours and 26 minutes. About 40 minutes after take­


off, an altitude of 60,000 feet and a speed of roach 2.4 was attained. 


Low oil pressure was indicated on engine number six and a five engine 


landing had to be made. It was later discovered that a cracked oil 


line had caused the malfunction. 


The twenty-fifth flight took place on 10 December. The purpose 


of this flight was to expand the medium speed and altitude portion of 


the XB-70 flight envelope. Flight number twenty-six followed on 14 


December, but had to be conducted at low altitudes and airspeeds due 


to adverse weather conditions at Edwards Air Force Base. 


On 20 December, flight number twenty-seven was completed. The 


crew accomplished the major tests, although some of those scheduled 


were not completed because of a lack of fuel. A unique accomplishment 


of this flight was the satisfactory operation of the aircraft from the 


closed escape capsule of the copilot. The next flight occurred on 22 


December and lasted two hours and 35 minutes. Adverse weather conditions 


delayed any further flight testing for the remainder of the year.4


On 29 May 1965, North Ameri-::an Aviation held an informal rollout 


ceremony at its Palmdale facility for the second XB-70 air vehicle. The 


first flight of this aircraft then took place on 17 July. Low speed 


handling qualities were evaluated and stability and control characteristics 


were investigated throughout the flight. The max:i.nrurn flight conditions 
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attamed during the one hour and 13 minute flight were ma.ch 1.41 and 


42,000 feet. The second flight followed on 10 August. This flight 


was terminated short of the planned two hours because of a gradual4' 
'1 


decreasmg fluid quantity mdication ma utility hydraulic system. 


Post-flight mspection revealed foreign object damage in engines 


numbers two, four, and six. 


The third flight occurred on 18 August and lasted one hour and 


58 minutes. The ma.ximwn speed was 1.45 and the max:iJrv,ml. altitude was 


46,000 feet. Some problems were encountered with the trim system and 


a utility hydraulic system. One of the engines also mdicated an over­


heating condition. The fourth flight of the second air vehicle followed 


on 20 August, and all objectives were accomplished in a flight which 


last two hours and four minutes. Stability and control checks, an 


evaluation of low speed handling qualities, and an engine air start 


all were accomplished. The maximum speed was ma.ch 1.44 and altitude, 


42,000 feet. 


After completion of this fourth flight for the second air vehicle, 


the air mduction control system was then installed, and the fifth flight 


on 17 September was conducted with this system in operation. System 


performance tests were made at mach 1.6 and 41,000 feet, and 


mach 1.8 and 45,000 feet with excellent results. The sixth was scheduled 


for 23 September but had to be aborted due to faulty performance on the 


number two engine. It was, however, accomplished on 29 September. This  
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flight, unf'ortunately, had to be terminated before achieving all test 


objectives due to a malfunction of the right by-pass door and a 


resultant mali'unction of number six engine. Some problems were also 


encountered with the operation of the automatic air induction control 


system. Maximum performance during this sixth flight was ma.ch 2.23 


and 54,000 feet. 


Prior to the completion of the planned test objectives, the seventh 


flight also had to be terminated. This was the result of high exhaust 


gas temperature on number two engine and occurred during an unscheduled 


unstart of the left inlet duct which was being controlled by the automatic 


induction control system. At that point, the second engine was shutdown 


and further testing discontinued. 


The primary objectives of the eighth flight which took place on 


11 October was to obtain further data on the performance of the auto­


matic induction control system. Subsonic engine shutdown and restart 


tests were scheduled for this flight but had to be discontinued after 


engine number five would not restart. Flight number nine of 16 October 


was more successful. Here ma:x:iJnum flight conditions were mach 2.43 and 


59,000 feet. The scheduled automatic induction control system tests were 


completed but the programed engine shutdowns and restarts were not 


attempted due to turbulent air conditions. 


All scheduled testing was completed on the tenth flight of the 


second air vehicle which was accomplished on 26 October. Along with the 
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successful operation of the automatic control systems, medium speed 


stability and control checks were made. Temperature reached on this 


flight was 326 degrees. On 2 November another successful flight was 


made and the ma.x:ilnum. conditions were roach 2.45 and 59,000 feet. 


Automatic air induction control system tests were performed and data 


was obtained during intentional duct unstarts and automatic recoveries. 


During the first half of November, the second vehicle underwent 


extensive structural inspection prior to flights exceeding ma.ch 2.5. 


The twelfth flight, however, was delayed from 19 to 29 November because 


of bad weather conditions. On this latter date, the second vehicle 


started its flight testing mission, but a visual check of the aircraft 


by chase pilots shortly after takeoff showed the nose gear door to 


by partially open. Scheduled testing was then cancelled and alternate, 


gear do\fil tests were conducted. 


On l December, flight number thirteen for the second air vehicle 


was flo\fil with a duration of two hours and two minutes. Here the 


ma.:x:imum were ma.ch 2.67, 64,000 feet and 430 degrees. The majority 


of the scheduled tests were completed and no major problems were 


encountered. The fourteenth flight followed on 3 December, with maximum 


performance of ma.ch 2.87 and 69,000 feet. Most of the scheduled testing 


was completed including a successful ram purge pressurization test at 


roach 2.7 and 50,000 feet. A touch-and-go landing was made prior to 


terminating the flight. When the throttles were advanced, engine number 


five stalled and overheated. This condition was later determined to have 


 


•: 


., 
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resulted from the ingestion of a small section of the face sheet which 


had separated from the floor of the right inlet duct. Engine number 


six also suffered similar da'Ilage. 


On the fifteenth flight ,thich occurreu on Ll Decemter, t:1e se,;cr,d 


air vehicle reac!ted .m.:..ch 2.94, 70,600 feel, anci 556 degrees. :U1 inspec"io!'l 


vf the structure after the flight rt;}vealeJ several face sheet creases 


and a panel voic.. On 21 December, .flight nW1iber sixte0n took place and 


was similarly successful v.ith ma.-tl.mum conditions of roach 2.95, 71,500 


feet and 535 degrees. A broken oil line di' cause minor engine pro ler.i.s, 


a.'1d a tire tread separation on landing did c2.use minor da.�ge to a ,hee.::. 


door. There were no further second vehicle flights for tpe rest of the 


month.5
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AIJNEX E - ADDTI'IONAL Af' MANPOWER 11EQTJIRE0 AND "0Ul1-0f-POC.KET" COST:i I.I 


'fERMS OF DOLLARS 


e.ssr:::.iument of 1;1,,: J.rnpact of the workload •


1. No addit:Lone.l AFFTC 11ianpower is required.


2. "OUt-of-poctet" costs in terms of dollars is as follown:


Appropriation ObJect Class 
FY-67 


3500 1100 66,6li2 


3600 1100 .23,493 


3600 2300 6350 


3600 2500 86000· 


3600 2600 203,006 


36oo 3100 31,250 


TarALS - $ ln6, 7!�1 


A,nount 
FY-6i::', 


266,571 


93,972 


25,200 


4,000 


914,600 


125,000 


1, l�29, JI� 3 












 


412TW-PA-22145 


B-70 INFORMATION FROM 
AIR FORCE FLIGHT TEST CENTER 


 HISTORIES – JUNE 1967 


AIR FORCE FLIGHT TEST CENTER 
HISTORY OFFICE 


 
 
 
 


AIR FORCE FLIGHT TEST CENTER 
EDWARDS AIR FORCE BASE, 


CALIFORNIA 
 
 


26 APRIL 2022 
 
 
 


A
F 
F 
T
C


  
 
 
 
 


DISTRIBUTION STATEMENT A – APPROVED FOR PUBLIC RELEASE; 
DISTRIBUTION IS UNLIMITED. 


AIR FORCE FLIGHT TEST CENTER 
EDWARDS AIR FORCE BASE, CALIFORNIA 


AIR FORCE MATERIEL COMMAND 
UNITED STATES AIR FORCE 








 


REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 


Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 


26-04-2022 
2. REPORT TYPE 
Historical Release 


3. DATES COVERED (From - To) 
June 1967 


4. TITLE AND SUBTITLE 
 
B-70 Information Pulled From AFFTC  Histories 
 


5a. CONTRACT NUMBER 
 
5b. GRANT NUMBER 
 
5c. PROGRAM ELEMENT NUMBER 
 


6. AUTHOR(S) 
 
AFFTC/HO 
 
 
 
 


5d. PROJECT NUMBER 
 
5e. TASK NUMBER 
 
5f. WORK UNIT NUMBER 
 
 7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) AND ADDRESS(ES) 


 
AFTC/HO 
305 Popson Ave 
Edwards AFB CA 93524 
 
 
 
 
 
 
 
 
 
 
 
 


8. PERFORMING ORGANIZATION REPORT 
NUMBER 


412TW-PA-22145 


9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
412th Test Wing 
195 E Popson Ave 
Edwards AFB CA 93524 
 
 


10. SPONSOR/MONITOR’S ACRONYM(S) 
N/A 


11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 


 
12. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for public release Distribution Statement A: distribution is unlimited. 


13. SUPPLEMENTARY NOTES 
Source Code 012100 (This number comes from STINFO via EAFB Technical Library) 
CA: 412th Test Wing, Edwards AFB, CA 
 
14. ABSTRACT 
A variety of B-70 information pulled as excerpts from the AFFTC histories form the mid-1960s, no exact date 


15. SUBJECT TERMS 
 


16. SECURITY CLASSIFICATION OF: 
 Unclassified 


17. LIMITATION OF 
ABSTRACT 


18. NUMBER 
OF PAGES 


19a. NAME OF RESPONSIBLE PERSON 
412 TENG/EN (Tech Pubs) 


a. REPORT 
Unclassified 


b. ABSTRACT 
Unclassified 


c. THIS PAGE 
Unclassified 


None 18 19b. TELEPHONE NUMBER (include area code) 
661-277-8615 


 
 
  


Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. Z39.18 


 





