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I. SUMMARY:


1. (U) The second :flight or"' XB-70A No. 1 (Flight l-2), conducted
from 1617 to 1712 hours on 5 Oct 64, f'ollo,"fed a 13 day lay-up for 
repair of landing gear bogie damage received during the first flight 
landing. Engine start was initially scheduled for 0630, but was delayed 
at approximately 0530 hours ,inen the single point refueling receptacle 
poppet valve broke and had to be replaced. Engine start began at 1l�31,. 
and was completed �-rl thout delay. Taxi to the ea.st end of the ma.in 
Edwards AFB rwTway began at 1510. An 84 KI.AS taxi I'llll was made to the 
center taJtiway for brake burn-in and chatter checks. The e.irplane l'l8.S 


then taxied from th� runway, follmring taxiways, to the west end of the 
runway (Rummy ol}) at 1536. 


2. (C) Following a landing gear, tire; wheel, and brake inspection
and about a twenty minute delay to replace a burned out landing gear 
position indicating bulb, a maximum afterburner thrust takeoff was 
accomplished. Lift-off speed ·was approximately 186 KIAS. Shortly after 
takeoff primary pitch trim was lost, but was recovered. This condition 
occui-red severe.1 times during flight, bu:t in each instance it was 
recovered. Power was reduced to military at 1621. Landing gear retrac­
tion was accomplished at 1633. Flaps were retracted at 1636. Airspeed 
and altitude were 250 KIAS and 12,000 feet. 


3. (C) The airplane was then climbed to 16,000 feet altitude where
:flutter data were obtained at four speeds. A nlilitary power climb to 
25,000 feet was accomplished and flutter data obtained at approximately 
340 !\.LAS. While climbing near 28, 000 feet, 350 KIAS and . 87 Ma.ch the 
utility No. l hydraulic system pump status indicators showed erratic 
system operation which vms followed by loss of system pressure. The 
airplane was inlmedie.tely decelerated to 260 knots where the landing gear 
was ex-tended on an emergency system. The flaps were lowered and a 
descent to Edwards AFB accomplished. 


4. (U) Landing was made on Rogers Dry Lake Runway 35 without incident;
· drag chutes were used, but only two of the ma.in chutes developed properly.
Roll-out continued for nearly five miles, since brakes were only lightly
a.pplied near the end of the roll.


5. (U) Following an inspection, the airplane was taxied to the
runup area �or shutdow�. Shutdo�m was completed at 1740 hours. Total 
flight time was 55 minutes. 


6. (U) The lake bed landing left the airplane dirty, but there was
no damage or cu-t tires. During flight, a good deal of the white paint can:te 
off the forward fuselage, canard, verticals, and upper wing surfaces. 
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III. (U) IJ\l'STRUMENTATION:


1. Results of this fl.ight indicate the air vehicle instrumentation
system functioned extremely well as there ltere no major failures in 
either the analog or digital recording systems. Approximately 18 minutes 
of data was recorded during the period from engine start to touchdown. 
During post-flight activities digital recorder 11B" failed to accept the 
transfer command and would not operate. This may have caused a potential 
loss of data had the recording time exceeded 24 minutes. This recorder 
has been replaced and the transfer from "A11 to "B" recorder now occurs 
normally. The old recorder has been sent to Inglewood for service, 
however, the exact cause of failure has not as yet been determined. 


2. From the 18 minutes of data acquired, North American Aviation
(NAA), Inglewood has processed some 300 parameters with excellent results. 
Only a few isolated parameter failures have been noted. Sorue of' these 
parameters, aftJr careful analysis by NAA Instrumentation Engineers, 
did not actually fail. Apparent failure was caused by programming 
techniques used for these particular parameters. This too has been 
corrected with excellent results. 


3. Again during this flight a 0.5° right angle of' sideslip was
recorded by both the analog and digital recording system as well as noted 
on the cocl<pit sideslip indicator during stable portions of the flight. 
NAA instrumentation enginEeers have carefully evaluated flight da-ta and 
now feel that the nose boom alignment is possibly off center by this 
amount. This will be verified in the near future. Also during flight it 
was noted that the cockpit angle of attack indicators became erratic and 
evidenced hunting. Post-flight inspection revealed that the self-balancing 
potentiometer driving these indicators was faulty. The trouble has been 


� corrected, however, it should be noted this malfunction had no effect on 
data recorded by the :l.nst:rumentation system. Examination of this data 
para.meter shows it to be good �rom takeoff through touchdown. 


4. Air vehicle elapsed time data was good all the way. The time
code generator was reset to zero time at approximately 1505 hours. Exam­
ination of air vehicle time and parset time, as recorded during fl'ight, 
shows that real time correlation can be achieved by adding 15 hours, 17 
minutes and 7 seconds to air vehicle time. 


5. Quick Look digital oscillograph records provided by the Edwards
Digital Data Processing Branch (FTTSD) still exhibit poor quality; how­
ever, they are still usable. The major deficiency in realizing the full 
benefit from the Quick Look records is in obtaining, froru NM, the 11correct 11


scaling information by which to determine parameter values in engineering 
units. This� of course, is not an insurm0untable �roblem and will be 
overcome with time. In reference to.the quality of Edwards digital or PCM 
oscillograph records, the random addition of unwanted bits to the data 
words occur throughout the length of the record. This is true whether 
the oscillograph records a:re made from the air vehicle master tape or 
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f'rom an FTTSD dub of this master. tape. In an effort to isolate the 
problem area, arrangements were made to t.ake the digital dub tapG f':rom 
Flight 1-2 to NM for playback through the NAA Data Processing Station. 
The results are as follows: 


a. The o.ir vehicle master tape was first :played back through
the station and the data printed out looked ver,t good. There w:as no 
tVidence of' random bits added to the data.. 


b. Next> the F',rTSD dub of the air vehicl,e master tape was
played buck through the station and the random addition of various bits 
to the data was quite obvious. 


c. As noted in the Flight 1-1 report (Par. III, 1), the Datu
Syptems Division is making· every possible effort to determine the source 
of the problem and implement corrective action; 


6. Two of the four Supersonic Transport (SST) cameras :functioned
properly this flight. Both the vertical and nose gear camere.s were 
OK, Film jammed in both main gear cameras and as a result yielded no 
photographic data. 
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I:V. DATA: (U) 


1. Landing:


a. Information regarding the Lakebed Runway 35 landing is
tabulated below: 


Distance 


0 


83 feet 


o.6 mile


1.3 miles 


3.1 miles 


4.8 miles 


5.5 miles 


Remarks 


Left main t�uchdown. Black tire marks on surface for 
113 feet. 


Right main touchdown then lifts off and touches again. 
Black tire xnarks on second touchdown approximately 
100 feet long. Lake hard - no rut.a. 


Nose wheel touchdown. Black tire marks for 105 feet. 
Main wheel ruts about one-half inch deep. Location: 
Near intersection with Runway 07-25. 


Recovery of drag chute bags. 


RecoveriJ of drag chute. One chute torn. 


Stop for inspection. Main wheel ruts approximately 
7/8 to one inch deep - nose 3/4 . 


Deepest ruts noted. 


Le:ft Main - 1-3/8 inch 


Right Main - 1-1/2 inch 


·Nose - 1-1/4 inch


b. Mileage figures were recorded by Joint Test Force (JTF)
personnel immediately following the landiri..g. Total ground roll from 
touchdown to stop at the engine runpad was approximately 8 miles. 
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V. ENGINEERING COMMENTS :


l. (U) �tility No. 1 Hydraulic System Failure:·


a. Loss of fluid in flight f-.cqm the No. l u-t;.ility hydraulic
system ,-re.� a result of a crack in the furnace brazed fitting at the 
fuel transfer ptnnp hydraulic motor manifold in lower lef't No. 6 tank. 
It was also found that a line block a.nd·bracket had not been installed, 
lea�ing approximately two and one-haJ.f feet of line leading to the pump 
unsupported. Inspection revealed that the line block and br�cket are 
installed in lower right tank No. 6.


b. The engines driving Utility No. 1 system pumps were operated
approximately 45 minutes af'ter indication of loss of system pressure. 
Post.-flight inspection showed that pump numbers 1 and 3 drive shafts 
shee.red; No. 2 pump was not free to turn, but had not yet sheared the 
sha:rt. Pumps were replaced and the system flushed of contamination. 


c. Normal landing gear extension was attempted with Utility No.
1 hydraUlic system, Residual pressure i..� the system apparently started 


� the extension cycle when the copilot put.the gear handle to do,m. The 
gear doors opened a:nd the gear was slowly extending when the electrical 
emergency extension system was selected. The cycle was completed, without 
incident, using the electrical emergency extension system. Electrical 
emergency uses Utility No. 2 system 'hydraulic pressure. 


2. (U) Refueling Receptacle Failure:


a. After refueling the aircraft for this flight and when dis­
connecting the refueling nozzle, fuel gu.shed from the single point re­
fueling receptacle. The aiTcraf't was partially defueled and the receptacle 
removed. The.three legs of' the poppet retaining spider were failed and 
the spider


1 
poppet and spring were lost in the fuel tra..."lsfer lines. This 


receptacle, Pf;l.rker Aircraft Corporation Part No. F61Foo67? is mechanically
the same as other Air Force eqµipment (Mil Spec M5241+84-2J, but was 
modified with a high temperature seal for the B-70 application. A modified 
design is under consideration. 


b. We understand that attempts to locate these parts will be
made du.ring Pha'se II proof loading layup. Although it does not seem a 
sanitary condition, we feel that planned checks to determine that the 
level control valves.are properly closing after refueling should suffice 
for the next two flights. 


3. (U) Drag Chute:


a. The copilot reported deploying the drag chute at touchdown
and that it blossomed af�er nose wheel touchdown. This was verified from 
photo coverage. Only two of the main chutes blossomed. Initially the 
left chute �ra.s in a high position and the right chute was low. Shortly 
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E!.f'ter blossoi;n:ing they leveled. a.'1d the third chute remained low in the 
center not blossomed. This condition was similar to the first flight 
landing .except that on the first landing the third chute eventually 
blossomed. 


b. The rellease trajectory a.nd clearn.nce of the chute attaching
trunion fitting ca.�not be determined from available film coverage, but 
it appeared that the trunion followed a near horizontal path to beyond 
the aft end of the aircraft. 


4. (U) Fuel Pumps:


This fl:i.ght was made with the No. 6 upper right fuel ta.nl-. fuel
trruisfer pump inoperative, �ifuen removed it was found that the hyd�aulic 
motor would not turn. During replacement of this pump it vtas found that 
mounting bolts for the upper inboard and outboard pumps were loose. 
Inspection of all :puro.ps in tanks 6 left and. right revealed several more 
bolts loose or completely out. A borescope inspection of one pump in 
t�k !fo. 4 indicated that its mount bolts were tight. Where helicoils 


, could be ihS})ected �rlth tne pump removed, it was found that helicoils from 
which bolts had backed out were not the self-locking.type. All bolts for 


• tank No. 6 pumps have since been safety wired. One bolt in one pump in
·tank !�o. 7 was loose. All bolts in this tank have 'been safetied. Tank
No. 8 wa.G inspected through small access holes in the upper wing surface.
Th1°ee boit,s were loose, but only one in any single pump. These bolts
were tightened, but could not be safetied because o-f inaccessibility.
Inspection of tank No. 2 puvnp mounts revealed no loose bolts, but as
a precautionary measure, the bolts were safetied.


5. Flaps:


a. (U) Flap :Pres,s Light:


Differential hydraulic system pressure sensing caused
momentary Flap P:ressure Caution Lights during flup movement. This condi­
tion is considered normal. 


b, (U) F�ap Position Indicator: 


Continuous barberpole indication with the flapE doi'm ancl the 
f'la:ps selected dot-m is a.n indicating system fault, The switcheo providing 
inputs to this indicator will be readjusted in a.n attempt to account for 
dynamic airframe load,s. The indicator response will be evaluated during 
the next flight. 


6. (U) Radio;


The initial radio transmission loss was caused by e.n electrical
power interruption caused by selection of the emergency generator follow­
ing the in-transit flap condition. A second radio transmission loss 
occurred during final approach when electrical power was switched from 
emergency back to normal. Electrical power discontinuities cause an 
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apprmd.mo:�e 60 second drop-out in radio transmission from the ARC-50 
UHF transmitt�1;. 


7. (U) faint:


Aircraft metallic surfaces were covered vi.th white high heat
enamel No. 36W803 (formerly No. J63526), Rinshed-.,Mason Company, 
Anaheim, California, which peeled excessivel�,r during this flight after 
about 30 minutes of flight. Poor adhesive bonding of the enatnel to the 
metal surface·s 11ras the apparent 9ause of peeling.· At some points around �· ·· 
the peeled areas, the remaining enamel is presently not adhering to the 
skin


y 
but is attached only cohesively. The enamel adhered to some sur-


face pan'els better than others and this is partially attributed to varied 
degr�es of aircraf't skin surface preparation. A contributing factor 
tha'v exaggerated the condition ·was the thickness o;f the paint film. 
Some fiJ.l!l. thickness measured as much as 10 mils instead of 1. 2 to 2. 2 
mils as P�ocess Specification LA Olo8-027 prescribes. Enamel loss was 
greatest on .some of the more flexible surface areas, indicating that in 
these areas


p 
higher ,,stresses ·were put on the enamel-metal bonds by vibra-


tion; however, no pe'rtinent stresp. or air flow patterns can be discerned 
:f;rom �mamel loss. Another possible factor of J:?oor adhesion ,ms introduced 
by additives to the enamel designed to change it from a, gloss to a flat 
finish. The effects of these additives on the enarael bond and brittle-
ness characteristics; and


_, 
in addition, the effect of low temperatures 


on the enamel are being investigated by !forth �erican Aviation Material 
and, Process Labora.tor'iJ in Los Angeles. 


8. (U) Primary Pitch Trim:


On several occasions during this flight, primary pitch trim was
lost but ·was regained without complication by turning off the standby 
pitch trim. The condition was investigated on the ground immediately 
after flight, but it could not be duplicated. Subsequently, eJ.l relays, 
in the trim system that might contribute to the disengagement were 
replaced. One of the old relays tested bad (a short to the case) and 
could have caused disengagement. Several ground checks were made during 
pre-flight for Flight 1-3 and no further mal:f\.lnction could be caused. 
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VI. OBSERVATIONS J\IIJl) COMMENTS BY THE COPILOT:


1. (�) Pre-Flight Inspection and Engine Start:


At 1300 Mr. White (Al,) initiated the cockpit checklist, Mr.
Shepard (Van) started the EE bay inspection, and I started the external 
walkarou.nd; fuel servicing was still under ,vay at this time. By 1410, 
the inspections and refueling were complete, but hydraulic servicing was 
still in progress. Inspection of the inlet requires the pilot de·t;ermine 
that the throat panels are wide open by checking their alignment with a 


·black line on the floor of the inlet. This line is not present, on 001.
I was assured by Joe Casagrande that the panels were fixed in the full
open position. At 1430, ready for engine start; fuel total was 176,ooo
lbs. Engine start was initiated at 1434 and was complete in 7 minutes.
The start sequence and corresponding EGT's were as follows: 4 - 550�
3 - 600: 1 - 540: 2 - 690� 6 - 65o•and 5 - 550� Hydraulic pu1np status
was normal. From 1450 to 1453 engine power was increased to 10()% to
check hydraulic pump stability with telemetJ:"IJ. Pump status indicators
remained green and system pressures were very steady. At 1452, No. 3
tank fuel level was 27, 700 lbs. , and No. 2 ·tank was turned on. I com­
pleted a test f\u.1 and empty of the fuel strips and discovered 6R would
not drive empty. Al completed a check of the alternate throttle co�trols.
At 1501, AUX COOL and FANS were turned on and the entry door was closed
before Al called for it. I do not expect the door to be damaged by
closing it ·with internal pressure on but I do :fear someone will be
injured since the door really slams closed. I depressed the crew air
shutoff handle approximately 3/4 of an inch to sample the air and bot,h
Al and I were of the opinion that we were feeling cool air and not just
a high flow of warm air coming from the outlet. The EE temperature was
66° . Time·1505, C/N was 3596. In the past 40 minutes, tank No, 1 had
increased 1125 lbs. We both set 29.92 -- I noted Al's altimeter reading
2280 feet a.11d rey altimeter was 2260 feet. At 1510, we were ready to
taxi)) tower reported wind 360° to 020° at 2 to �t lmots, altimeter setting
30.02 and temperature 94° F. XB-70 indicated OAT (on total temp indicator)
was 92° F. Al observed that his digital tape remaining indicator was
807/o. We had not yet ta.ken any data records.


2. (U) Taxi:


At 15lo ½, we started to taxi, steering was selected TAXI,
ENGAGED and brakes were AUTO. Coming out of the runpad and turning left 
Al comI!lented that it didn't turn too well. I could not feel any brake 
chatter in the turn. Proceeding to the runway I observed that aJ.l engine 
and ADS vibration levels were very low, the highest being No. 2 a.nd No. 4 
ADS which we:re both12CY/4. I had to repeat several voice transmissions to 
Max Wells in Building 3940 because of a cross-talk interference he was 
receiv ing when we transm itted. This cross-talk blocked out his reception 
o:f B-70 transmissions but did not affect our reception in the air vehi-cle. 
Mobilcom and a radio car following us reported they were not affected. 
Time 1517, we were lined up on runway 22, had completed cockpit checks 
a..11.d were ready for a taxi run. Edwards tower forwarded a turbulence 
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report from a C-141 stating there wa.s light turbulence up to 20,000 
feet, and later reported light turbulence over Mojave from 20,000 to 
35,000 feet. With steering in TAKEOFF and L/UID, time 1519, we started 
a ta.'{i run to 84 KIAS and turned right on to the center taxiway. The 
chv,se helicopter reported some smoke coming from the loft gear and Al 
com.mented that the brakes were not holding quite like he vro.nted them to. 
Th� radio car reported light smoke from the right sear but no cause for 
.stopping on the runway. We held o;n the center ta.."Ciway ·while Mel Beach 
inspected the wheels, brakes, and tires. He reported some smoke coming 
from the new right aft brake, probably a little left-over fluid, but it 
did not show cause for concern. Time 1527, we continued taxiing north 
on the center taxiway and made a. le:ft turn on the ramp to the takeoff 
position. Up to this time I had checked the engine and ADS fire warning 
lights tbree times and they had been satis:f'actory. Time 1536, we were 
t:Lligned with runway o4 and fuel tank switches 6, 4 and 2 were in automatic. 
Time 1537, Al reset insJcrumentation, took a data trim. shot at C/i� 20 and 
completed a flutter pulse. Mel Beach reinspected the gear, found no fluid 
leaks and reported all OK. Time 1540, I went to the EE bay to observe 
and record hydraulic fluid levels and head pressures. This was required 
because the cockpit hydra.u,J.ic fluid level indicators were inoperative 
for this £light. I also checked o.J..l circuit breakers and they were in. 
The one light in the EE bay is located over the hydraulic panel. The 
fuel module and circuit breaker panels are d.ark and require a flashlight 
:f'pr inspection. Flood lights for these areas would be a valuable asset. 
T'ne compartment door is :pa.rcicularly stubborn and difficult to open when 
coming from the EE bay to the forward cockpit --- it r s a three-handed 
operation. Mel Beach recorded the elevens were eveh and 4 Ji;o 5 degrees 
or 8 to 10 inches trailing edge down. ftJ.. retr:i.mmed to a 4 inch trailing 
ea.gc dmm position. At 1548, I had returned from the EE bay and vm.s 
strapped· in. 


3. (C) The .Delay:


Time 1549, the LN2 level was 11/16. At 1550, the checklist was
completed and takeoff data reviewed --- rotate and refusal speed 1,ras 165 
KIAS. I lef't the ground intercom switch on during flight so it would be 
hot and ready £or�- use in the EE bay. I noted tank 61 was reducing 
but 6R digital held at 36,650 lbs., and would not test empty. I went to 
the EE ba.y and found the 6R module circuit breaker si:d tch in the off 
position. I believe it was 8L which was also off --- I turned them both 
on. With tbis the 6R digital indicator started reducing. Van had turned 
them all on, except 5, during his pre-flight. Time 1552


i, 
the green light 


for the right main gear had gone out and would not test. We did not see 
,-,hen it actually went out --- the red light in the handle was not on. 
Al's spare bulb holder did not contain the required G.E .. 316 bulb and 
I had no luck finding one in the EE bay. Later, enroute to open the 
outside entrance door, I found a suitable bulb in the CADS test pari.el 
light which is located aft of the pilot's capsule. I found the bulb 
just as the high reach vehicle approached to give us many btLlbs and tools 
and Al's comment at this :point 1;,,as, 11AJ.l I ca.ri. say is what a way to make 
a living." At 1602 9 I was back in the seat after having another struggle 


J.6 







with the EE bcy door. Ammonia quantity vra.s 340 lbs., at 1605. Between 
16o6 and 1610 we sorted out the gear indicator light trouble and I went 
to the EE bay for a. i'innl check on the hydraulic levels and head pressures 
(See Hydraulics iq. this Section). Max Wells reported we were looking 


· very good on the TV monitor in Building 3940 but Al's reply was that
we'd look lots better in the air. Tower reported the winds 270° at
4 knots and one of' the chase troops chimed in 11 plus or minus 2 knots. 11 


At 1611, Al gave chase a 4 minute warning to take off.


4. (C) Takeoff and Climb:


At 1612, Al alerted SPORT 44, fuel totalizer was 151,000 lbs.
At 1614, the tower reported winds at 320° 


and 6 knots, and as Al ca.me 
up on power I turned the REFER and data on at c/N 2345. At 1616:35, 
with Mil power set, Al released brakes, we rolled and he slowly advanced 
power to l'/1...a.x afterburner. Nozzles opened from 6CP/4 to 80%, EGT' s were 
OK and all rpms 1rere 100% except No. 5 which was 101%. I estimated 
rotation started at 170 KIAS, nose up angle was :fixed at 176 KI.AS and 


� we were off at 186 KIAS. Al asked me to take the throttles, since he 
• was using both hands to control the pitching motion. One minute from
_brake release the fuel was 136,500. The cockpit motion ,vas predomine,tely
in pitch where as on takeoff from Palmdale it was mostly directional.
The turbulence and resultant rough ride gave us some good jolts, sharp
edge movements, which I would estimate to one but not over one e.nd one­
half cps for a total of just over lG peak-to-peak. It ·was more of a.11
interesting and humorous ride --- certainly not frightening. What sur­
prised me was that the directional movement which we had on first flight
was not apparent --- maybe it was there but was overshadowed by the up
and dmm. type ride. Initial climb was 221 KIAS. When airborne about 


• 0 8 0 0 0 8 0 88 0 • one minute the EGT's were 900, 70, 900, 905, 70 and O. Nozzles
were 82, 84, 82, 85, 86 and 8��. Chase reported gear and tires looked 
good, Al reported loss of primary pitch trim. Data was turned off 
continuous mode at C/N 2L!.S4, 4,400 feet at one minute and 55 seconds 
after brake :release. Max suggested, end Al confirmed, he'd cycled the 
pitch trim switch tv.rice without e.ny luck. With pitch trim out and in 
turbulent air, he wanted both hands on the wheel. At 6,000 feet we 
indicated 254 KIAS and A8s were 81 to 84%. At 8,000 feet chase was 
250 KIAS, our data was on 15 second interval, EE temperature 48° and 
&1llll0nia 300 lbs. At c/N 26230 time 1620, I turned data on continuous
before Al reduced power to 50 T/A. Data off 2637. Time 1621, C/N 
2698, 248 KIAS, 11,960 feet. Al cycled alternate arm switch off and on 
and got pitch trim back OK. Chase 2, Don Sorlie in a T-38, reported 
fluid coming out of the forward portion of the right wing fold hinge. 
Fitz Fulton and Van Shepard, on our left in the TB-58, stated they 
thought it was vapor not fluid. Neither chase could see any leaks on 
top of the wing and concluded it \...ras condensation, a vortex which formed 
just outboard of the wing fold bullet. 


5. (c) Level Off:


Time 1622 to 162li. 9 12,000 feet, 250 KIAS, west of the lakebed.
Flap indicator was barber pole, flaps visually checked down, and rapping 
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the panel did not change the indicator. Cabin pressure was 8,000 feet 
indicated. Intervalometer was changed from 15 to 60 seconds. AUX COOL 
was turned off' with EE tem-oerature of h8° , All vibration levels were 
low. 6R 19,000, 6L 17,200 � and sump tape near high level. At 1625 I 
went to the EE bay to check hydraulic fluid levels and head pressures. 
Al commented on the fact there was quite a bit of pitch oscillation in 
turbulence after takeoff --- more so thnn on first flight. At 1626, 
chase No. 2 reported 240 KIAS and 12,200 feet and XB-70 read 250 KIAS 
12,380 feet. I recorde,d fluid levels and head pressures (See Hydraulics 
Section), checked circuit breakers in, and returned to my seat at 1632. 


6. (c) Gear and Flap Retraction:


Data continuous C/N 3370, time 1633:10, gear hand.le up 1633:30,
red light ca.rue on in the handle and three green lights stayed on; the 
three green lights·went out. Van reported the following: Doors opening, 
ma.ins folding and rota.ting, gear coming up and looks good, ·nose gear 
coming up and locked, both mains going in the wheel wells a-rid now clean 
at 1634:05. Red light in the handle went out when Van culled gears in 
the well. A 35 second retraction by my time. Data off' C/'f!I 3430 at tjJne 
1634:30, Al checked primar,J trim was working OK before flap__ retraction. 
T,ime 1636, C/N 3532, data on a.t 255 I<IAS, flap lever was placed up and 
during retraction the roaster caution light crune on and was soon followed 
by the right then left flap pressure caution lights. · Primary pressures 
were OK and soon both flap pres.sure lights went out. Data off c/N 3573, 
The emergency generator was in AUTO, not ON. Al turned it ON and we lost 
our UHF transmitter for one and one-half minutes. We continued to 
receive OK so I changed the IFF to squawk mode 3, code 76 to alert RAPCON 
to our radio dif'ficulty. 


7, (c) Flutter Data: 


Time 1640:20, c/N 3792, 267 KIAS, 15,820 feet in a. very slight 
climb, Al gave a pitch and roll pulse and data off C/N 3825. We were just 
barely benea�h clouds at 16,000 feet and there was continuous light or 
moderate turbulence. Time 1642, Z/2 KIAS, T/ A 36° , 98%, 700 to 840° EGT 
and A8s were 43 to 52!'/4. Time 164-3: 30, c/N 3979, .618 Mach, 286 KIAS, at 
16,000 feet, another pitch and roll pulse and data off c/N 3996. Time 
16L�l�:30, C/N 4047, .66 Mach, 326 KIAS, 16,360 feet, pitch and roll pulse 
and data off g/N 40726 I watched my tape angle cf' attack and it f1uct­
uated from +5 to -4½, leaving me with the impression it was erratic 
or there was lots of boom or vane movement. Time 1646, C/N 4120, 343 
KIAS, 16,620 feet, .695 Mach, pitch and roll pulses and data off C/N 
4141. Mi'" tape ang.le of attack was again readLr1g -4½ 0• Time 1646: 30 fuel 
total was 100,000 lbs., and at 1647 fuel wn.s 99,000 lbs,, total. 
Increased to Mil power, started a climbing left turn near Harpers Dry 
Lake to head for Lake Isabella. Van reported wing tips looked real 
steady oyer .63 or .64 Mach. Time 1648, we were in a 25 to 30° climbing 
left turn, cabin altitude 8,000 to 8,500, 340 KIAS, 22,100 feet on 
heading 280° . Highest indicated vibration ,ms on engine No. 3 at 3<:Jf/o. 
All systems looked good. Time l651, data on C/N 443g, 342 ICIAS, 25,0�-0 
feet, my angle of attack was oscillating between -4½ and +5° , as Al 
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completed a pitch and roll pulse. Do.ta of:f C/N 41�57 as we continued toward 
Lake Isabella. There was some hnze and a few clouds below and uith the 
big black nose in the wny I've yet to see Lake Isabella. At 25,000 feet 
and .8 Mn.ch the forward visibility in.the clean configuration is not 
better than fo.ir and I tend.to classify ,it poor until I �et another 
look --- this look was mighty short as data to.king, system monitoring and 
the soon to come emergency didn't allow me much time for loolcine outside. 


8. (c) �'he Emergency and Letdown:


Time 1653, Lake Isabella was ahead, 27,200 feet, 347 KIAS and
.855 Mach. At about 1655, cabin 8,500 feet, ene;ine No. 2 utility status 
light crune on momentarily and went out, No. 3 followed q_uickly, then 
engine No. 1 and No. 2 again. In less than J.O seconds engines Nos. 1, 
2, and 3 utility pump status indicators were on and Al annom1ced we were 
losing the utility No. 1 system. Mme at Data Control crune in immediately 
with ."Gear down as soon as possible." We advanced engines Nos. 4, 5, and 
6 to 9%, data on continuous and at 260 lCTAS I put the gear handle down. 
Van reported doors opening, nose gear coming out first, followed by the 
right gear but the left remained up. I put the electrical emergency 
switch do,m, the nose gear went down, followed by the right gear and 
finally the left gear went into lock. From loss of u1 to �ear extended
w;as 1 minute, l15 seconds. From handle dovm to gear dmm and locked was 
55 secondo. Cockpit indications were three green gear lights and no red 
in the handle. Utllit;{ No. 1 pressure was 600 psi. The emergency 
procedure was reviewed as we started descent. Al announced our intention 
to land on the lakebed. Wind was 300° at 2 lmots. Data on at c/N 4903, 
time 1659, and flaps were extended. Data off 4938. Al announced his 
desire to land on south lakebed runway 35 as we again reviewed the emergency 
procedure step-by-step. u


1 
pressure dropped to 200 psi as ue descended. 


Gear handle and electrical emergency switch were both down.


9. (c) The Landin�:


The south lakebed runway was checked visually by car and the
gear rechecked do,m by chase. Fuel total was 80,500 lbs., and I turned 
AUX COOL on. At 1703, we were heading 180° south of Mojave at 7,500 feet.
General Brllnch reported wind was essentially calm on the south lak.ebed. 
Approach speed 197 KIAS, best flare 187 and minimum speed 170. Chase 
called he had 228 KIAS and XB-70 238 KIAS. Fitz announced we needed o. 
new paint job --- we didn't understand at the time. Checklist was completed 
and I turned the REFER OFF as we turned on the base leg. On base leg, chase 
called 225 KIAS. I scurried to the EE bay, put the hydraulic manual 
handle to Utility No. 2 and was rcstrapped in the seat on final. Chase 
called height above the lakebed and Al greased it on the right side of 
long runway 35. Prior to touchdown, time 1710, I turned the SST e;ear 
cameras switch on and dato. on continuous. I deployed the chute at 175 
KIAS und Al jettisoned it at 74 KIAS --- only t1-ro of' the chutes fully 
developed, Data was turned off at C/N 5776 and time 1712. The wheels, 
tires and brakes were inspected and we were given clea.rru1ce to taxi to 
the very distant runup pad. I remained in the EE bay monito�ing U2 fluid
level while Al taxied in. We arrived at the runup pad e.t 1736, cu-t engines 
No. 6 and 1 at 1737 and cut the remaining engines at 1740:30. 
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10. Systems Operation:


a. (C) Fuel System:


Engines ,-,ere started with all pump switches off and refueling
valves in automatic. We used tank No. 3 to 27,700 lbs., by time 1452 when 
I turned No. 2 tank pump switch on. Prior to taxiing I recorded a.nd 
reported that tank No. 1 had increased 1175 lbs., in 40 minutes. Totalizer 
was 170,000 lbs. Taxiing, at time 1514, No. 2 was 20,300 lbs,j and the 
totalizer was 165,000 lbs. Time 1516, No. 2 was 19,600 lbs., and No. 3 
29,000 lbs. At 1519 I turned No. 2 tank s�itch off at a ta�k level of 
19,100 lbs., --- No. 3 was 28,400 and I turned No. 4 on. I turned No. 4 
off at 1527 with a level of zr,ooo lbs., and a totalizer of 160,000 lbs. 
At 1530, No. 1 level was 4,300 lbs., so I turned it's pUDlp switch on. 
The sump was above low level so there was no transfer and I turned No. 1 
off at 1535 --- level �-,500 lbs. At 1535 tank Nos. 6, 4 and 2 pump switches 
were placed in AUTO. Prior to takeoff 6R digital indicated no transfer 
and would not test empty. I went to the EE bay and found it's module 
circuit breaker off. It ·was turned on, along ,nth 8L --- I believe, and 
at 16o8 6L �ras 33,450 and 6R 34,100, indicating properly. Just prior 
to takeoff, time 1612, the following total and tank quantities were 
called to control: Totalizer 151,000, 1 - 4,800, 2 - 19,000, 3 - 32,500, 
4 - 27,109, 6L - 31,750, 6R - 32,900, 7L minus 200, 7R - 450, 81 - 900, 
8R - 700. At level off, time 1624, 6R was 19,000, 6L was 17,200 and 
the sump strip 1,ra.s maintaining high level. At approximately 1638 total­
izer was 109,000 lbs. 


Additional readings Here recorded or called to control 
as.follows: 


T:i.Jne 16!�0 
1641 
1645 
1646 
1647 
1648 
1652 
1657 
1658 
1705 


1 
2 
3 
4 
61 
6R 
71 
7R 
8L 
BR 


Added Total 
Totalizer 
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6L - 10,900 6R - 10,500 
6L - 9,200 6R - 12,300 
6L - 5,600 6R - 8,900 
Totalizer 100,000 lbs 
Totalizer 99,000 lbs 
6L - 3., 000 6R - 6, 900 Sump 32, 300 
6L - 2,700 6R - 1,900 4 - 27,500 (oscillating) 
6L - 2,300 6R - 1,400 (6 turned OFF noir) 
Sump 29,400 Totalizer 86,ooo 
Wide downwind to land on lakebed 


5,200 
10,500 
29,600 
27,500 
2,200 
1,800 


0 


600 
1,000 
1,000 


79,400 
80,500 







Time 


Time 1738 


No. 4 tank pump switch on · 


(Just prior to shutdmm) Totalizer 66,500 lbs. 


The fuel system perfotmed satisfactorily after I reset the 
6R ta..llk module c·ircui t breaker to· ON -prior to takeoff. It appeared that 
the minimum levels for tank 61 and 6R were 2


3
300 and 1,400 respectively. 


These high levels prevented tank No. 4 from feeding automa,ticaJ.ly. 


b. (U) H:ydraulics: ·


The cockpit fluid level indicators were inoperative for
this f1igHt. ' I obtained the i'ollowing fluid level (FL) and head pressure 
(HP) readings from the EE bay indicators: 


Time and 
Condition 


SYSTEM 


pl p2 Ul 


r�-FL--� --·---,-�--FL----·1.n-:--. - - -
' 


. . 


! ID?' HP ! : ··_ HP
·\ ' 


FL 


HP 


1448 
Prior to ta.xi 


151�0 
Prior to takeoff 
........ ..-,. ___ _ 


[ 
-� ____ ...._ .'. ' 1 :,;;, : ·---�-----;-


r 205 , 202 I l,b2 , 


I 203 


2


°:__:
!
r _ · -;;;; ·-- � :.°i-- ;:1� ---


1


�� 
I


-q�- -··- -�o ... . 205 I_ _ _:�---· rn
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�


0 � 
180 


203 
17'5 


1610' 203 
�rioT to takeoff 210 


1626 203 
Prior'to gear 


retraction 210 


1720 203 
After landing 192 


202 
210 


. .. . -·. ,...._._.,,.. .. 


203 


208 


200 
198 


175 
1'72 


--�--- .. - -
186 


169 


o to
42 


·--,


. 203 
I+- ·--- 172 1· 


203 
I 169 i 


90 io ll5 l 
175 


, ·:i; am of the opim.on that had the cockpit indicators been 
opera.ti ve and I had been selected on U . , ·chat we would have observed the 
drop ih fluid level on that system be�re the pump status indicators went 
yellow. 


I went to the EE bay to position the manual emergency handle 
in u


2 
when we were on the base leg f'or the lakebed lahding. Although the 


bydraulic panel is not uniformly lighted I could easily see that the u1 position is on the ,ri_gh:lf, and the u2 on the le,ft. This is opposite to what
l would expect the positions to be and if it isn't too difficult or 
unreasonable I would suggest reversing the positions on botb air vehicle 


, 1. and 2. 
. .. 
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:.l. ( C) Cockpit Feel: 


S00_1 after brealdng ground I could see we were in fo:;:- a ride 
which was certainly different from the one experienced on first flig::1t. 
This was a definite pitching motion, not the side-to-side shakes we 
e:hrperienced cominr6 out of Palmdale. The directional movement did exist 
but was greatly masked by the ve1y pronounced u:p and down seat jolting 
actions. These movements were sharp edge in nature, interesting a.nu 
humorous rather than alarming, and a:fter the :first two or three cycles 
I ·was not at all concerned about their effects. I estimate the f:::equ�nc:1 
at one to one a.i.'1d one-ha.lf cycles per second at lG peak-to-peak. These 
motions were at their peak at 6,000 feet and had reduced significantly 
by the time we reached 12,000 feet. Turbulence was light and cockpit 
moveme11ts were small during the letdoiv11 9-.nd landing on the lakebe<L 


12. (U) Cock-pit Visibility:


I do not think the fors.,vard visibility is very good even at
.85 Mach with the gear up. What little time I :found to look outsi<l.e 
left me wanting and t!"Jing to see over and around the big black nose 
which is most p:rominent up :front. I raised the seat 1-:l'ltil my helmet 
hit. the top of the cockpit but this dic1 not seem to help nr..ich. I�• cock­
pit duties preventecl me from concentrating too lor..g on t,his visibility 
subject but as of this w:riting I w--111 have to classify the forward look 
from the cockpit during subsonic cruise as poor. The landing visibility 
appeared to be fair to good. 


l3. (u) Pilot Squawks: 


a. Green light bu.
l


b burned out in right main land:i.n[; 6ear 
::.ndicator. Iiio spare bu.lb in rack - CADS test light bul.u used. 


1:,. Pri!na11,' pl tch t:riru disengaged intermittently while taxiing 
and during takeoff. 


takeoff'. 


c. Flap indicator ims barber pole with flaps up.


d. Utility l hydraulic system :failed in flight.


e. Tank 6n module circuit breaker switch popped off prior to


f', Angle o:C attack is wi:teliable. 


g. No. 2 engine reached 690
° (firs;_, peak) at start.


14. Opinions and Cor1clusions:


a. (u) I locgeu � ai!'c:caft flight time of 55 minutes, from
1616: 35 -�o J_72_:;_: JO. 
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b. (c) The maximum altitude, speed and Mach, I observed was:


27,200 feet 347 KIAS . 855 H. 


c. (U) I observed the gross performance of the following
systems as satisfactory: 


Engines 
Fuel 
Landing Gear 
Nose Wheel Steering 
Brakes 


Instrumentation 
Electrical 
Communications 
Fire Detector (Eng & ADS) 
H'F 


Flaps Environmental (ECS) 
Airspeed, Altitude & Rate Gf Climb Tapes 


d. (U) 1'he hydrauJ.ic leak caused early termination of an
otherwise successful flight. 


e. (U) The floor of the engine inlet duct is not marked to
permit the flight crew· to detennine throat panel position during pre­
flight inspection. 


f. (U) A hot start was logged against engine No. 2 --- first
k 6900 pea ·was 


g. (U) Tank 6R module circuit breaker popped off, was reset
prior to takeoff, and remained ou for duration of the flight. 


b. (U) Better coordination is needed to prevent injury cf
personnel and damage to equipment when opening and closing the external 
entrance door. 


i. (U) Cross-talk interference was e�rperienced in Building
3940 while the XB-70A was taxiing out. It was o. nuisance but did not 
occur d<uring the f'light. 


j. (U) Light to moclerate turbulence was reported and exper­
ienced from surface to maximum altitude. Scattered to broken clouds 
and haze existed to 16,000 feet. 


k. (u) The brakes did not chatter in turns but continued to
shake the airplane violently below approximately 5 mph. 


1. (U) The right green landing gear position warning light
bulb burned out while taxiing out for takeofi' and caused a delay until 
we replaced. it with a similar bulb from the CADS test panel. 


m. (U) Quick, accurate and easy determination of elev•cn
pitch position was not possible. An eleven piteh poai�ion indicating 
device would be an/important addition to the cockpit. 
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n. (U) Primary pitch trim disengaged while taxiing out and
during the climb. 


o. (U) Flap indicator went intermediate (barber pole)
during flight w-lth the flaps extended. 


p. (U) Ground intercom switch was left on during the entire
flight to insure it would be on for communica.tion from the EE bay. The 
intercom volume level and background noise was not affected in this con­
figuration. 


q. (u) Pilots sideslip indicated 1/3 to 2/3 right sideslip
(pointing to left side of instrument) when the ball of my turn and bank 
was centered. 


r. (U) Yai,r augmentation was operative but -was not engaged.


s. (U) Highest vibration level, engine or ADS, I obse�.red
in flight was 3CP/2. 


t. (U) Angle of attack indicator was erratic. I noted it
jump back and forth from +5 to -.l�½ degrees. 


cruise. 
u. (U) Engine No. 5 indicated :.OJ.% rpm during takeoff s..nd


v. (U) Tank 6 mini.m.1.un level on ttis flight was not sufficiently
low to permit tank 4 to come on automatically. 


w. (U) Cock:pit h,ydraulic fluid level gages were inoperative.
I reported and recorded. fluid levels and heao. pressure readings prior 
to, during, rwd after flight from the indicators on the hydraulic panel 
in the EE bay. 


x. (U) EE bay lighting is inadequate. There is only one
small ligh'.:; aboYe the hydraulic servicing panel. Illumination of the 
circuit breaker panels and fuel modules is highly desirable. 


y. (U) 
a challenge than 
forward from the 
operation from a 


ll'he entrance d.oor to the EE bay is becoming more of 
a compartment divider to rne, especially when coming 
bay to the cockpit. Any modification, to reduce this 
three to a two-handed process, is warranted. 


z. (U) Only two of the three dra.r; chutes developed properly.


a. ··(U) For some reason, unknown to me, paint peeled of'f, blew
off or popper1. off the f'u.selage and wings during flight. 


b. (U) Ammonia. level on letd.own was 300 lbs., at shutdmm
the level was 210 lbs., and the ammonia-water caution light was on. 
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c. (U) I inspected the EE bay circuit breaker panel at time
of shutdo-wr.i." and not one unflagged breaker was out. 


d. (U) Post-flight visual inspection revealed no foreign
object damage to engines. 


e. (U) Cuts on tires, after extensive taxiing on run�ay
and lakebed, were not deep enough to warrant any being cha..>1ged. 


f. (U) I turned the SST camera switch on just prior to
touchdo�m,-but post-flight inspecti�n revealed they did not run. 


Ji· (U) .Al White, our controllers, the chase, and other
support agencies responded in a tremendous ,-my to the emerg�..ncy -- my 
personal thanks and compliment's to them -- one and all. 


�o!o�
Colonel, USAF 
XB-70A Test Director 


25 







VII. (U) B,ECOMMRNDATIONS:


26 


1. Provide a pitch eleven position indicator in the cockpit.


2. Revise the equipment bay door latch to pe1"Ill.it easie1· exit
f'roin the bay.


3. Provide additional lighting in the equipment bay that wili
illmninate the circuit breake1· panels and fuel modules.


4. Investigate and correct the failure of all three main drag
chutes to blossqm.


5. Provide markings·in the inlets that provide evidence, during
pre-flight, to the flight crew that the throat panels are
properly positioned.


6. Increase the fuel tank No. 6 fuel level that will automaticall;,r
switch tank No. 4 on.


7, Establish a clear cut procedure for opening and closing the 
crew entrance door. The present confusion can lead to 
serious injury to personnel. 


8. Investigate methods of preventing brake chatter that occurs
when stopping the airplane.









