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I.  Sl.Jl,.tJ.·.-fARY:


1. (c) The t··:-relfth flight (Flie;ht l-12) ·of x:s .. 70 rro. 62-001
w;:is com1)lcted. ori 7 l-:ay 65. Flio;ht c1·e,r was 1,:il'. Al White, Horth 
lu-:ieri.crm ,\vin.tion, Inc (HAA), Pilot, and. Lt Colonel Fitzhugh Fulton, 
Air Force Fli3ht Test Cent0r (!0'FTC), Copilot. Ta}�eoff from Edir2.rds 
AFB rum-ray 22, a.t 513,063 pounds g1°osn ,·reight, occurred :1t 1107 hours· 
PDST. To.keoff gro:;s ;,rciu;ht ,,.'C.,.,s the hecwiest to dctt.c. An emergency 
landins on Rogers Dry Le.ke runway 18 ,;,1s mncle at 1232 hours PDST. 
'l'otal fliGht tir.1c �-:as one hour; ancl t�.·<mty-f::.Y-3. minutes (1_+25), totaJ. . 
supersonic 0+58, total �.-I 2.0 or greatc:::· 0+32, o..nd total M 2.5 or 
greater 0+07. Jlaximw';l speecl and altihtde·s Ft�rc M �?.53 at 65,000 feet. 


2.  The follo•-finn o.i:rcr'.lft di:,cre1x::.nc:/ "c.'.u·ry over" items 
existed at prefli[.;ht: 


a. 01�� left rn;,st.:i.rt 1ight illtuninatec: with inJ.ct started.


'b. One le:.:'t buz:: ,,-arnin0 light illw:1inates \·rith inlet 


c. Both th1·00.ts off schcclulc.


cl. Inoperative fuel tran�fer pump in tank No. 1.


e. No. 5 engini:? susceptible to 520 cps vibration and minimwn
afterburner instability. 


3.  The 20 minute engine start period was much longer than
0


normal due to problems :i.n starting No. 6 engine and hydraulic pressure 
problems. Five starts or attempted sta1·ts of No. 6 enr;ine were 
required before sn.tisfactory operation was obtained. Taxi was delayed 
when the instnunentat:i.on package had to be lo,,;ered. for maintcno.nce and
,-.-hen a sm.:111 leo.k in the U2 hydraulic .system was invcstiGated. Heavy 
brake chatter occurred just prio�: to taking the rwiway. 


lL  Takeoff pm-.rer increase and bralce releo.se were sai.;is­factory 
ancl after a. ro..,pid acceleration, lift-off occurred at approx­)Jlately 2i0 
KIAS. Takeoff distance was 8,230 feet. Genr retraction was normal. 
On fi1·st flap retraction the flap pressure warning light flashed 11 on" 
and the indicator showed 11barbci-pole". Indications were normal upon 
flap recycling and tapping the flap indicator. A 400 KI.AS, maximum 
afte1·burner climb through clear air turbu.lence -;-.ras established. Wing 


hot 
tip 


fold and. windshield extension were normal. Tu1·bulence and . 11 11 


ambient air conditions slowed the climb and n.ccelern.tion rates 
considerably and it wns apparent tha.t the flight plan would have to 
be shortened. due to the extra fuel used durinc; the slow climb o.nd · 
acceleration. The inlets were started at M 2.0 and 50,000 feet and the 
climb was cont:i.nuecl to M 2. !1. at 60,000 :f.'Get where inlet unstnrt 


l







I 
:r 


tests were completc,:l, Duct l)e:r"i.::'orrnance data ,rere obtiiincd during 30 ° 


bo.nlw at M 2-. :1l1 .. 


5. (U) 1\.f"ter fii'ty--cight ninutcs of i'lii:;ht, a..nd while at M 2.53,
6L�, '(00 feet, the wing apex (horizontal s:pli tter) separated. from the 
aii-cr�ft, Gt:cucl� the vcrtj_cal splitter, and FlS,sei.l clown the right hancl 
cluct. Ding, dent, o..ncl gouge damage occu1Tecl in the right duct anc1 severe
foreign object drnno.ge (FOD) ;,r.:i,s suffered by engines No. 1+, 5 and. 6. 
Engines No. 1, 2 and 3 received minor FOD, During the cnsuinc; events 
-engines No. 3, l1,, 5 ancl 6 were shut down. Airstart of e:1gine:-.;_ No. 3 
c.nd 5 was accomplished and the �-..ircra:f't proceeded under er.!ergency con-
di "dons to Edwards AFD ·,rhere �. ::.;traight in o.:;:wroo..ch to lake bed runway
13 was established.. The landine gear· extended satisfactorily but the
flaps ,-:ould not ,2xtend. _ A no-flap landing vas mo.clc at o.pproxirnately


. 210 KIAS touchcloHh speed. Althougri' the nose ;tTheel steering clid not
engae;e, thc:cc �•!2aS !lo :9roblem in lrnepin::,; the a.ircro.ft on the ru..r1way
jurins the 13, OO·'J :::'oo'..; lundinc :coll. The droB chutes did not deploy.


,, 
L 
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II.  ·msT LOG:


0855 
0905 
0940 


0946 


10o6 


1022 


1925 
1030 
1035 
10!1.o 


1043 
10J.:.5 


'lO!f8 
1050 
1053 
1057 


1101· 
1102 
1101i. 


Copilot entered cockpit. 
Pressure check complete. 
AICS check - left inlet set ��. l}9, right inlet set 2. 1155, 
both inlets biased to 2.4 Piach wlth sto.nd.by Si·rltches. 
Began engine starts: 
Engine No. 1� started 0.K. 
Engine No. 6 - no start 
vhen throttle off 


- 530 ° EGT
ground reported no fuel drain 


Engine No. 6 - no start drained 0.K. 
Engine No. 3 started 0.K. - 500 ° EG'l' 
F�ngine Ho. 1 started 0. K. - l�50° EGT 
Engine No. 2 started 0.K. - 510 ° EGT 
Engine No. 6 s½arted 0.K. using .airstart - 500° EGT -
30 seconds aftei' start hydra pmnps stopped pwnping 
(reported from the van), engine was shut off - throttle 
did not cut engine until slammed shut 
EnGine No. 6 started 0.K. using airstart - 510° EGT 
Engine Ho. 5 start n.ttempted - when No. 5 starter 
depressed, the No. 6 hydra prnn1)s failed again - Ho. 5 
c.nd No. 6 throttles were cut 
Engine No. 6 started O.K. using airs:tart - 520° EGT 
hydraulics were :::low to come on 
Engine No. 5 started O.K. - 530 ° EG'l'. 
All engines were started - tank No. 1 level reduced 
froin 30� 700 :pounds to 2[3,500 pounds ll;y- going into 
tank Ho. 3. 
Hydraulic service compJ.ete - P1 = 161, P2 = 163, U1 = 153,
U2 = 172 ,. U0 was service high becc1use of small loct.k n.t 
bay !Jo. 11. in"-utility pun111 compcnsat01�. 
'l'otn.l fuel = 251�000 pcuncls. 
Con,trol r.heclrn. 
Bee;:m ::1ili ta:cy po�·c:r checks. 
t;_-i]_i ta1'i•- power checks c,)mplete - No. 6 encine hu.1.1g u::; '.)!1 
throttle chop - sm:ip low le:v\)l on ;:i.t 20, 70� pounds -
Ho. G t:..mk plci.ced in o.uto to refill. 
P, = 157, P2 ::., i-52, U1 ,:: 1!r7, u,., = l 70.
'rotul fueJ. = 2hG,500 pounds - lil�l,lentary fla.p pres:, 
light ,rhen extending flaps. 
Tc1.xi out started. 
Deceived ATC clearo.ncc as filed. 
Goine; through ,rbefore takeoff" check list. 
Reviewed takeoff data - 170 knots decision, 185 rotate, 
205 takeoff. 
Total fuel 21�1. 5 - brake chatter heavy on stop. 
Flight control check \·rith ground man. 
A:l fuel pumps to auto. 







 Test Log (Cont'd)


l.f


1105 
1106 
1107 
1108 


1109 


1113 


1116 
1117 
1118 
1119 
1120 


1121 


1122 


1125 


1126 


1127 
-1128


1131 


1132 
113!� 


't-


Ti:-ro minutes to brake release - hydraulics O.K. 
Afterburners lit off, 3 and 11., 2 and 5, and. then 1 and 6. 
Drake release - all engines to maximum afterburner. 


· Airborne with gear retracting (approximately 25 second
gear cycle).
net_racted flaps but indicator shm,red dm-m - tapping
indicator did not help - flap pressure light on -
extended flaps and then retracted them again - momen.tary
flap :vcessure caution light - flap indicator still shm-,ed
down with flaps up - tapped.on indicator and it moved to
up - tanks No. 2, l.� n.nd 7 pumps off.
Hn.ximwn afterburner po1-1er - cabin record to ready - pick­
inG up heading 09° - going through "after takeoff check
list" - encountering turbulence at 400 KIA.S.


Total fuel 201.0 - heavy turbulence - wing tips to 25 ° .
Unable to read on 351. l.� frequency - went to 316.6.
'Windshield up - visibil.it;v poor.
MD.ch 1.0 - bypass to 200 square inches.
316.6 frequency has other people on it.- back to 351.4 -
DJ.ta Control and B-58 say Beatty straight ahead - our
TACAJI. shows 20° left - more turbulence.
C:.11.Jin record off - tank No. 6 feeding O.K. - 61 = 3.0,
6R = 3.5, total fuel = 184.0 - P1 = 195, ·P2 = 180,
U1 :::: 1913, U2 = 172. 
Moderate turbulence - acceleration slow - will climb to 
35,000 feet. 
Turning left to 317 ° near Beatty - tank No. 6 off -
6L = 2.0, 6R = 1.5 . 
Wing ti'l1s to 65 degrees passing 1.4 Mach - setting l+OO 
on bypass - 3!�,000 feet o.nd starting to climb. Cabin 
recorder off. 
U1 = 200, U2 = 175, P1 = 190, P2 = 175-
Cabin altitude 6,000 feet - Chase No. 2 (F-10�-) breaking 
off - Tanks 81 = 5.8, SR = 6. l :., 1 == 21.2 - total fuel =


155-5
Switch compass to 11mag 11 and 30 ° error introduced. -
changed back - 39,000 feet altitude - moderate turbulence. 
Ball centered - s/s indicator shm-is 3/3° left - throats 
still in manual - 1. 66 left, l. 67 right - bypasses 420 L 
and TI. D:Lfficult to set bypasses exactly on �-00. 
SO mileL� to Fallon - 1+1, 000 feet. 
550 knots climb at l+l+,000 _altitude ·in light turbulence 
went to auto throat. 


1135 Copilot flying khile pilot adjusts microphone . 
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5 


1135:30 


1136 
1138 


1139 
111.ro 


1143 


1147 


1151 


1152 
1153 


. 1155 


;pilot flying again - in auto throat T,:i th airplane at l. 79 
M�1.ch left throat shows 1.69 and right shows 1. 75 - fuel 
8L = 5.7, 8R = .8, l = 8.7 - total= 133.5 - tank No. 3 
on low sump at 26.4, tank no. 1 still. feeding. 
1. 93 Mach - throats dri v:i.ng 1. 83 left and 1. 88 right.
Mach 2.0, 5lJ5 KIAS at 50,000 feet - starting inlets -
shocks back to crosshatch - ri[sht inlet started first
with left 15 seconds la.ter.
Dypass doors caused slight nose up trim.
Turning right north of Fallon - all engines EG'l' cut
back to o.round 820 ° - fuel 8L = .3, Sn == 0 - tank No. ·3
turned off - 5J.�o KI.AS, 2.07 Mach at 51,300. feet - toto.l
temi) = 25!l O 


- at 2. 08 Mach with shocks in top of green
left by-pass was 1,030 and riGht 950 - rir;ht shock 
oscillates more than left. 
13y]_)ass doors 985 left and 925 right. 
'l'anic No. 1 :::: . 2 and turned off - tanks No. 2, l.� and 7 to 
auto. 
Left throat lagging, o.irplane Mo.ch 0.1, right laG is 
.05 - bypass 985 left and 925 right - slight duct 
phenomena occurring. 
Completed turn .. toward Malad City - have a slight 
vibration - hydraulics O.K.


FucJ 2 = 25.1, 4 = 26.5, 7 = 20.5, Total= J.08.o 
Mach 2.2 - the mo.lfunctioning left unstart light.crune 
on ·with everything normal. 
Mach 2. 27 at 51+, 500 feet - 550 knots - 312 ° total temp -
turbulence causing shock to oscillate maldng them hard 
to hold steady - especially r:Lght side. 
Mach 2.27, altitude = 51�,500 feet, total temp 
slow climb - shock top of green w:Lth 780 left 
right bypuss - t::mk No. 2 feeding, tank Ho. l� 
total fuel= 98.0. 


0 = 312 -
and 720 
= 20. o,


Starting riGht turn to 120° to cut inside SaJ;t Lake 
because of slow acccJ.eration - tank No. 1+ = 18. 7 and 
fecdinc; h:s 0.K. - tank lio. 2 -- 19.2 - turn slouini:; 
acceleration. 
2.37 I•hch at 58,000 feet - starting to climb. 
Opening bypass sl:Lghtly to brins shod: dmm since 
mo.ch dropped off n. little in turn - ,·rill cut out purge 
test bece.use of slow acceleration. 
Ma.ch 2.l :-1 at 59,000 feet - throats 2,3t� left and. 2.36 
right. 
Leveling at 60,000 feet - cabin recorder to ready with 
ma::d.mwn afterburner No. 5 engine, 1001/4 rpm, 818 ° c, 
93�£ 1l.f3 - total temp �� 361I 0 


= total fu�l == 84.o - 2.42 
J.1(1ch at 59,000. 
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., 


. .


'' ; 


 Test Lo2;


1157


1158 


1200 


1201 


1202 


:;_203 


1204 
1205 
1205 


1206 


1207 


1203 


1209 


1210 


Run 1 on Card 2 completed - m1startcd left inlet as 
planned - shock uas high in red befcre unstn.rting -
restart con:pleted 0.K. :'..n 5 seconds - <lat:::. off c/N 3502. 
Data Control advised ta skip to item 5 on Ca2·d 2 because 
o:t' slow ."J.cceleration i·n.te - Mo . .ximurn o.fte:cburncr set to 
continue o.ccele1·:1tion .. ,rill Jo .some duct performance 
in turns. 
Tank No. !� = • lr- and turned off, tan]: No. 2 i'eed.ing, 
total fuel ,= 75. 0 - mnxir:nun afterburner poKer - speed 
2.5 Mach ut 60,000 feet - 532 KI.AS - 382 ° total temp:
Starting turn t,o south - duct performance at 2. 53 
Bn.ch - bypasses· top of green - left 510 square inches 
and right 490 squo.re inches. 
Total fuel= 58.5 - shock mid to high yellow o.t 2.54 
Ha.ell in 30 ° right bank - b;,rpa.ss 390 square inches left 
an-1 li50 SCfLl3.re inches right c/N 3792 - No. 2 tank is 
f·c,=:tlinc. 
Mach 2. 55 i::.t 61�,300 feet - sL.11 turning - shock lower 
yellm•; for the tu:.-:n. 
2.5!1. Me.ch :it 65,000 fce·t - ro11in3 out on 230° heading. 
At 2.55 Mach throats 1·1cre 2. L,9 left and 2.50 right. 
Out of turn at 2. 5l� Mach - c/N 3960 - setting shocks to 
lm-.-er e;1'cen - bypasses 1f20 o:c 520 left and. L�90 right 
shocks oscillatint; from crossho.tch to upper green. · 
2. 58 Mach at 6li, 700 feet - max:i.Jnlun · afterburner still
set - light eiirfru.me vib:.'atio� - .No. 5 EGT i:-;ent momen­
tarily to 1, 000 °C o.nd Af:, o:pen-:::d - :riGht inlet l1..!1GtartcJ -
Ik. 5 engine shom:icl hish vibrations •- rir;ht inh,t 1·e­
sto..rted �ri thin a. fGw seconds - No. 5 throttle back to 
m;;.li tar? - all cnGinen back to m:ili tary o. t. 2. 57 Mach .-
61�, 500 feet. 
Apj_1arcnt minimwn afterburner iHstab:Ui ty on all engines -
EGT '. s oscillating - then settled. clown .. dn.ta is s-t2.ll 
on - Ho. 5 EGT non;t.:1.l - 2. � 7 J--i..':.Ch o.t 62, 000 feet -
GC/'i� to 70� vibr2.t.ions on rro. 5 ,3_ngine. 
Tot.u.l fuel 59,000 - all engines at :nilitar:t powe2.· -
shocts are in gr,�en - more bypass on 2.·ight - Sli() left 
am;_ 1,300 right - right shoe}� creeping into yellow even 
with increasing bypass door - right inlet unsta.rted 
again - No. 5 vibrations 6(JJ/4 • 
MD.ch 2. 2 - ifo. 6 EGT went over temp and gage peg�ecl. 
A8 ,,-ent :'ull open and. rpm dro:pped to 96% - No. 6 throttle 
placGd in cut off at 2.1 Mach - turbulence Gncountered. 
no. 5 nozzle 6afv - others at lJ.5�� - going t,hrough Ma.ch 
2. 0 checl, list.


1210:30 · Pilot reports se:r:i .. ous trouble - lateral directional oscil­
ln.t:i.on of :fa.i:rJ.y hich fc·1,cinency - hydraulics check 0.K. 


G 







! 
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1211 


1211:30 


1212 
1213 


1213:30 


1214 


1215 


1216 


1217 
I 


121D 


121s1 


1220 


1221 


Airplane 11goine ape" uirectionG.l.ly - 1. 96 Mach - No •. 
1� anrl No. 5 engines went up to approximately 1,000°c 
and were shutdown - engines No. 1, 2 and 3 bad: to 
idle. 
Problem appears· to be buzz - all three engines on right 
side are shutdown - full left rudder trim applied. 
Hyclraulics P1 = 150, P2 ,,:: 190, u1 = 160, u2 = 180 ..
Decelerated to 1. 3 Mach and all engj_ne rpm' s suddenly 
dropped to idle since rpm switch was still in the 11auto 11 


position. The cock:oit appearance was.that all engines 
had cut off when the rpm's dropped. (Cockpit camera 
later-showed. rpm's to be 73% on 1, 2 and 3, rpm's on 
4 o.nd 5 ,-rere 62%) 1.3 Mach at l�.2,800 feet. 
Airstart switch. placed on - b;y-pass doors opened for 
engine airstart attempt - since it had momentarily 
ap1)eared that all left engines uere lost, No •. 3 throttle 
was placed in cut off pr:i.or to the air start attem11t '. 
When this happened the Ho. 3 engine was shutdmm at 
1. 2/ � Ma.ch and �-2, 000 feet caus i11g cabin pres sure to
be lost, pressure suits to inflate, No. 3 generator
to go off, rc1,dio communication ci,nd telemetering to be
lost.
Data Control could still be heard but XJ3-70 transmitter
wn.s off' the air because of pouer transfer.
Electrical :power being supplied by emergency generator -
trying to start No. 4 and No. 5 at the same time - have
throats open.
Ho. 5 engine restarted.but only 9afo rpm with throttle
at milital"'J position; No. 4 c.id not start - radio
working ac;ain e�nd 210° heading home requested by
Data Control - no tape instrwnents working - attempting
to start No. 3 but no success - l+OO Kil\.S 3.t 20,000 feet -
No. 1 and No. 2 r:mcsines in mo.:dmlim. afterburner and No.
5 running at 9CF/4 rpm.
P0sition north of Inyokc:m - 3 Sisters Dr::,- La.k.e ahead
75 rn:ilcs.
lJo. 5 engine kcepine; cmcr6cncy Gcnc-..-.1.tor on the l:Lne -
la1,;_c l)cd ,-:ind l'cpo:r·tea n..s 3l1.o at 10 biot:; - wilJ. land 
d.m .-nuind on rurn-,n,y 18 r:i.c;1rt on north la.kc bed. 
D:1t.n Co1-trol acJviscs .we uill r,t·obabl:.r need manual gear 
val vc placed to u1 to loTirer landinc c;ea.r to keep from
losing emergency Generator. 
Data. Control .says plan to put gear down normally and 
if electrical })owe1· is loAt uill have to fire ba.ttery. 
Tryine; to start No. 3 engine a.e;;:1.in - Data Control 
rcriuested. tha.t emerc;ency- battery be fired. 







 Test Log (Cont'd)


1222 


1223 


1225 


1226 


1227 


1228 
1229 


1230 


1232 
1235 


Po. 3 engine stn.i·ted an�l left genern.tor >Jut on 
line, thcre:fore, ba tte :r;,r not fired - 60 r:1iles 
from Ed·w1rds - heading 200 ° - '.;pecc� 370 :CL\S 
18,000 feet. 
lTo. 1 and No. 2 n,t ma.xir.i.um. c.:fte1·ournei· - i;o. 3 [:.t 
military pm·,er and No. 5 :::i.t :)v;v rpr:, - ;Jo. Li ancl 
no. 6 arc shutdbHn - surap lm·, level on at 20. 0 -
Ilo. 7 tank had not fed in ,;,Ti th a.utonatic - No. 7
nlaced to Oll �nd sumo rcfille-:� - w:i.nd. on ground 
�o·:r 300/10. 


" 


W:i.11 still land . on lake bed rwr.·m.y 18 - in[;trumcnt 
p:rnel i[; covered. 1-•,ri th ;,.:1rning lights. 
Hing tips a::ce confi.rrncd u11 - repres::mrizing cabin -
best flare spee<J is 185 lmots - Do.ta Control reminded. 
u::; to turn emere;ency generato:t off before lowering 
gear on normal system. 
Tun:� :No. 7 fecdina O.K. - sunp level c::une up to 27 ,ooo


or 23,ooo pounds - emergency generator off - gear 
selected do·\\11 at 270 ICL4.S. 
Gear down and locked. - hyclraul�cs 0.K. - emergency 
generator back on. 
6,000 feet altituue. 
Chase reported fln.vs did not extend - recycled but 
no success. 
Touchc.l.own - one-half right aileron :cequircd - probably 
due to crosswinc.l. from ric;ht - landing parachute did not 
c1.c1.1J.oy - only droc;ue chute co.me out - nose wheel 
stccrine; engai::;cd but inoperutivc - br::i.kes are 0.K. 
Airplane stopped. 
Mol)ile vehicle reported clama8c to s:pli ttcr at inlet 
dnct. 
Snc�incs .:tll shutdmm departed airplane-. 







III.  DATA:


1. Fuel Dn.ta:


Time 0905 


Before 
�ngi:11.:; 


Sto.rt 


1025 


:.��tcr 
:ngi11e 
Gtnrt 


104;:i ., -. r, 
___ . .;.,1.. 


02: ::t:.:--!-.7�j­
- ·:. tll /.�C


1116 1121 


�_l:�nbi�10 
:{:l Or: :,2, �'C)-':' 1 


.··rr_ ... uv -..;
1\2. t . 


8 �ut� [C fc�2��G 
r,c- ,- r,r-. I _I!-:, 
<'.,; } ,._) v',) Tf.) 


j�'':J :��-: ,�·:..lJ
..; •:.; 


1::_25 


'1' ,.., �"- .,,•:...: A--i .r, 
..!.'-',-·-. '1 ,·..,.· V-. -" 


:-:.n 
"ii -� .: ... -


1128 


:a:-:.:: -;:fo 
:.::-:::i::._n� 
•;_") 


-,.- ..,.J 


---·-·----++-----�---l-----------+---------+-------+--------+---------+--------+----------i 


� .:1 1, .. --¥.·_._,._.,. � 


l 35,? 


...-,I'"°'! � 
........ ', _, 


27.:J 


4 36.C


37,5 


-:,r· ,-; 
_, l I 


7L J_Q,!: 


10.5 


, � ,. 
_i_.::,. I 


-, ? ' 
l' ' '


?60.'J 


.L -�' I ... 


y ...... , . ...,, 


,..,,.. C: "-l.' • J 


28.7 


25.,3 


3G.·� 


Jr-• t=' 
_,, ,,) 


�,..,. r7 
.) I • I 


J (), !:. 


10.:::; 


:i_3. 7 


-, r r· 
...J • ./ . _,,. 


lG.6 


2,0 


1 c; --• ..


--------l----------+--------+--------+--------+--------+---------


J 3. l, 


�'.;;1.0 f") 1: ,.... 


c; c·rv • .,.,, 2()1, 0 l.8!.: .• O 







!-' 
0  Fuel Data (Cont'd)


Time 


Event 


l 


2 


3 


6L 


GR 


ll36 


Tn11�: �-'l-·l t� 


TD.�!}: r'f.B 


lJ)Q 


p ., .. r:i .; •• v, ,.--
.... �� � . ..  � - - L.} 


/!.� 
j, •.. , 


26.5 2J.O 


./it 
1r· r 


F�erl�.nL; 
,.'I --, 
·,, j 


19.2 


18,7 


1156 


... ....,,- .� :,,...� ..... - -


f".-r'-'"' 
\,., .... -·-


j:,'. � ?ee l�r:0 


-:, 


. ..) 


1--------+-+--------+--------+--------+------""'"""�------+--------+--------+--------


7L 


7R 


2L 5,7 


.u 


Total 


., rrr-


-.' - - . 


') 


10.3 


103.o 3h.o 







I-' 
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 Fuel Data (Cont'd)


Time 1202 


Event 


-


l Tan}:.-�-


.i. 


: 
� �· 


.. 
l 


i1-: 


6L 


.SR 


7L 


7TI 


I SL 


On 
Un 


I 
Tctal 68.5 !


I ' 


1208 ]_223 1226 


Srnnp Lm·r -·•.r-, '.i'o.nl� On 
LCY<'=l 


·,;· ( 


Light On , 1ar:t:.v.lly 


20.0 27.0 


-----


�9�0 







t·.::· t:i�·1� 1 :�ac:� l.11\·� .-�'-.,-..... ;��, �(Y· .. -c:· :'a·:>� sll8·-� .!� .:-.,11G. �; �);:10 }-!01.:.€.·�·cc-:·�·;:.) co:r:e 
;'::.•<..-.1.: tl1c :�::.r·:i_-<L:!.:·.c� :_�G ��: :(;i:-:n j_:i :�.i-t�t1�:r:: J.. T�1-� .�epa.:.�2t•:._: ::-.:!c:,iei:·1 
-: .. bot1t �l: inci�c,-.. lon�. .l\.3 c.;,irj_cl·2:1c-:-;!.t ·b:t !31:.l::.�-;tc:.: ::.1::.:,1:::.� . .::; ·iJct�,.�ecri. 


.,. ...... C'"" 
\, ....... :: 


�2.�-�2. e"'�s, t!:c .�:�p.::�:·::,·��ed j�-:j_cc:c er ·:�·:c�crl� 11�.t t::c .s;)l�_t.�v:.i: ... , �:,:-.. en :::.o�t oi' 
-��1·::3 rna tcr:Lal -:;ntcr -:-!:'!. ti1�.: rig:1-t :1::1r1d :i.11lrjt Q·l·�c J.:, cau!J ini c:xtc11s i \-2 du..:.:t
::l-ll;t en0inc (Lr:11!n.ce. EnG:�.11e J7o. :J : r·i�c-2:i_-v(�d. t::_;� r.1ost c;-.:·C,cns2.,re �n1:1age
(sec t·igu-r'e=-� �?. (\nL� 3). Oth(�:r c��.1e::..:1·2 c1�1:·Jagc :�s di�;;ussc•-2 in i1c1:·_·D.gret?l'l
IV, 2 of tlli s rc;io: r·t.


1J. �·:o:_:t of -t1:e i:-:t11l� 2.l�aclinc� cclGC :c.(�_5cC :�.11 ·t}-!,.� spli t . .J!,/�l' 


1)�..;t�-.rcc11 Cll(_r!.11·2s ��-). ,� Q,)·1,:1.. �. D:].!,10.-[:;C to -'c.hc ,].;,:.ct {>.)11�:;ist::.:c� of cle11ts, 
:�:!:·er.1..scs o..;,1J ·:�ctirs i11 t11c face :3i1cet;, �1.,11cl r;o·L1:_:::..l1G i1r'c::: -t:.112 coJ:C. Tb�· 
rJ_ tlct floor rc•2(:!:;_ ..... --,�cl t:h:·J n1ost sc1 ... :.ou;:; cl:1.::1c..GC!. Fir:urc :.� :�!1 'J 1.-:s c-11·2 of t!�i..:; 
gouges. rr11(: �;��li. t�ter, outboard (i.uct ;.rttJ.1, evn�l clt1c-L rcot also recc�ivc rl 
considerable Ll::..�1-:·c:l:-:�. There ,;::i.;-:; �10 cvi(\(mct� of pi.·o;_;r,�ccion of any of 
tl1e face sl1�lJt t.ca1�s Cl, other (�::!.:n::ige s 1.)0.�rond t,}1:-it CO..llSC� b:y i1:11x1.ct 
(,T


c:iu,~-�s C"':'lns,�,1 .,,,,,,,1,:: -1�•1'1•ov1·;•1-"'·'v···•ly tP" in,•,;,,,,. 11v J.,._,1 irh'h-"S c;f' honev-t;I � .._ 
.... _:;


'I... 
........ •~.� "--<.. ..... .  .1." ·" .... .1,1...., ..... ....,, -- y;.,_\_.. ...J a.,;


,.; 
.)\,�� • - ..... J.- J 


�")�,,, -'.-.-.. a.,,.,, a·,; ,- ,·'- .,.; " �·'v· 'L••e�un) T)1.ir•t ·'"" ,-,o·e� ,,r'J,� 1·0·,y,.L· "e('l ,,,1·th l�ou"ole1·s.._\.,._.,�._.. VU (., _ _.._ 1,.,., .. U ........ L .1. ,. . � I ♦ J. ...., l . ._,,.1,.,H�··"
t.:, \.(. -..J '-.!;'--l, J.. �• l.. 


n.n:l p:i.!1s ::md b�• J:,l�sn:1. Dprn.y.. The v:Lnc; ape:: ,,,as redesigned to use 
s;.�in 0\ 021· cc �:::.nc:i.c :9j_,-;c,� frru:1:� as shrn·m :.n ficure :,i 1·0.th�r than l1oney­
co:a0. 0t':1er l1:..1112�r co1;i-a p:1.ncls for·,1arCt of tl1:2 inlets -r,rcl ... ,� e)(runiuctl 
,�sine; the ul tr:-,son.ic tester. At tlle 1·eques�; of tl,c ,Toint Test ?01·ce 
(JTF), HAA instc,llcd percussion pins in the eeater �-:in0 panel forward 
o:: the srli tt-:;r at st::i.tions 90n, 952� and 999. Th:.s is i:rtendetl. to 
:9revent pi·cgressj_on of a failure in th:J.s lJ,.:.n�l sh01.Llcl 0118 occui-. This 
area is particuJ arJ.y cri ticr.i.l sj_ncc a f::;..:i.lurc ccm affect both c:ucts. 


c. Cau.se of' tbc apex fo.ilurc HEtS not determined. HAA reports
,�hat the ci:pex area had been inspected ::;irior ·to Flic;ht 1-2.2 and that 
only a very small void (nbout th12 size of a twen.ty-:f 'ivc cent pic?ce) 
was kno,m to 2xh:t in t:w hone::,'c:omb brf1.zinG. 


".) 
L. • Engines: 


a. As ::1
some type of FOD.


to the compressor 
to the compressor 
o.s follows:


(1) 


result of the structural fn.ilure n.11 cnGines received 
Enc;:in0s in ti1e left duct recei veo. onJ.y mino:r drunac;e 


1rhile all engines on the 1·j_ght l'eccivecl major do.mage 
:ind turbine sections. Druaase by engine nwnber was 


No. 1 Engine: 


No. l rmg"l.nc rcceivcJ minor damn.[;e to the forward 
C or.rpre S Sor , The d:1rn�1:_;e consisted of Go nicked compressor rotor blades. 


l:? 







It \·:us r,eccssn.17 to rcmo·1,-c both the for-1.ro.rd c�nu thB aft cases to allo�·: 
o.ccess to 'blades for inspection as ,.·ell as :'or 1:e:wrk. All bl2.dcs 
'::2rc :reworkeC::. an:::l. none repJ.9,cecl. 


(2) no. 2 and No. 3 Engin·2s: 


no. 2 anc.1 No. 3 cngincr; rccr�ivcd minor comp:::essor 
damage. Damn.gc •,;;;:,s con:.:�ined to the first stn,Ge crn,rp::·cs,;or rotor 
bl3-d.cs and bc:1chillg 1>,is ci.ccor.rpl:i.s:-1cc1. ·:,.i.th. th, cnGLnc n.sscmblec: nnc1 
1:as r,�inst.'.1.l.l.-�d .i.n th� :L:Lrcral't. 
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(3) I!o. /., Engine - S/N 5Go:


(:1.) Cor:ipres . .sor Scctj_w.:


Inlet gu:i.c:c ·,,.an2s ---· not re:::�:-L::.,:.::.ble. 
C01.1prcsso.::- rotor bl'.:!.-:."s:::!S 670 c:..� 700 net 


1·ep�i ro..ble. 
if50 of 700 not 


re�x'!.i:::·abl::. 
l"1·ont firame - - -· can t ·, rei:c.1r}"ecl. 
1' ... c..1r�•..rn.rcl �ncl a;·t, .stati.ji.' case:: --- can be re�·ror}�ec"t.
H2:-11"' f':cat�-� c .. n1t.l".:t c;u.i.cl2 vn.11c �; - - -· 7 drun::tJC:l. 


(b) Ccr:11:iusto::::


( c) Turbine !Ject:'.. on;


First sta.::;c no::· ::-le -- - ) v:.tllr:! �-·�' ,.:-,1:0.tic.ns
sent to Ev<.�n,"...:,.lc f;:,r r,:p:,::.:r. 


l�ir::;t st:1g�:! ·ro::t-:-L· ---- 13 buc:tct:� <.��U!iat;c.:.
3·JC011t.1 st:L3c ·1·1...�t )r - ... -- 2 -bL-��:,;�etr: ... :..0 . .ri1ac 1:!rJ.
=�oto.:� di.sc n.sset!Ol:i' .... __ SC!r, .. i.cen1)le. 
Scco�1cl .stace s·C.:::.tcr ---- re::j:t.i2 .. 2.ble. 
'l':,rb:i.nc t1·.xnc -·--· :.·e1)�1:'.:::able. 
?()Ul' :'uel noz·?,lcs Un.1::: .. �·2d. 


Inlet. tcr..pcratu::-e seilsor beyond repa:�:c. 
F:·ont f':c1111c - - - bcyon,�. 1·ep::d.r. 
Itotor blades --- none :::epairo.tlc. 
Sta.tor blaJcs --- no1v rcpni�·:->.bl,::. 
Fon::tnl �:t�t0:· c:,�,3 -···- beri:h1 r:�11.:i..i r. The � rt 


:,tat.or C:.1.f>"!, co::r
0
11·css01• 1·,�,'l !.' fl'O.lllC, t.:Or.1-


FI'C:;r,or d:L:.:.c :1.11li. ·.:pacc:cc :1.rc 3.ll s�rvicertble. 







(o) Combustor:


(c) Turbine Section:


r:o. 


li'irst nt(! .. c2 tl!�rbi11e no7.7.lc ·---- be�.r-ond ::::21Jair.
Second stac;c tttrbinc 110,:zlc ::md -::.urbine stator


case --- scrvicc�blc.
Fi:cs·;; 2.n;J :·;cconcl r,ta,_:•:, tur'binc :rotor bJ::i.dcs --­


n"·�e -,e,1y., .; ·:"'�-] ,-. (<'" rrtl"•"' 0) J. ..... .Jl... ... .L ..,�-t..:�� .... - ,...i.U �-- l ..L
..:.:, 


- ._ .,,,.-' ,. 


D1sc o.s�crn.bly -··•- se::·,;·iceable.
Turbine frru.1c n.ssembl�r --- :::erx,:i.:c::�ble.
Fu.cl no'.•';7..les ---·- 2D o:' 32 d�t:::.a.::;c�l.


F:cont fr:ccme •--- �;erviceable �:ith :cepair. 
I:--,let gu:L cle vanes --- :,·tpproxi1:10,t,2lr 4a,·; rccovcrabJ.c. 
:btcr blC1.clcs - - - 39 of 700 �,n.J.vac;,�nble. 
Rotor n.s�crribly --- sh=ppcd J._,o Evendale for .ched:. 
Sto.t(_1r v::Lnes --- 132 of 700 s:::.J..vo.0eublc. 
Forward ;md aft C:'1,SCf> -··- rc1x1ir'"'ole. 
Outlet gu:L:le wn:cs ---- 90 L-;f 110 so.lva6eable. 
Cc'r:rprcssor :ce::tr frame --- service�ble v:ith re1mir. 


(b) Combu.:;to:;:-:


(c) Turbine Section:


First .stage nozzle serv:i.ceab::t.c ,-:ith rewor};.. 
First and second staGe nozzle --- serviceable 


T:ri th rcworl-:. 
First sta�e rotor blades --- none recoverable. 
Second stage roto:r- blades --- serviceable with


reuorlc. 
Disc assembly -··- serviceab.lc. 
Turbine frrune .:tsGembly --- serviceable with 


re1-... o.i .. l�. 







3. Elcctrico.l:


As �t rc1Gul t of the ,,,:i.nG a::,-iex structu::·e failure during flight,
ti.nd the resultant crnc_i.n� cln.mage, ,mgin,� No. \ ;,ris shutdo,m. EnGirn� 
No. 3 also ,,::;,[.; :i.natlve:rtently (see Copilot's report) shutdrnm during 
the ,lecel,�rntion :cmd descent, thus c�us:.ng the essential buss to be 
povercd by the em,:1·benc:y al terr.Cl.tor. Becau:;,2 thiE.: cr::ergency :,,ltcrnator 
is a.riven from u2 hydrnulic paver oota:1.neo. ::·rom pu.nps o:i engines No. 
!f, 5 and 6, whiel� uere shutdown subsequent tc the structural failu:n:c,
the aircraft ,:lcct:c ical po,-,er was ::;u:p:-,licd :.�l'Oi.:l 1\'ind.mill speed of thes-2 
cq�ii:c:o fo::.· ctbout twc, and one-half r.1.inutes a:ter engine windmill speed. 
dro1:pecl beJ_o-.. � �:!c�i11 <-1..ltc�--11atcr cutout ::cpn1. E�1g.::..11e IJo. 5 �tas t11e11 
l',3Startcd an.:. dc:l::.vc1·ed 1.72 hydraulic pav,er. throughout the lancl::.::1g.
If none of the ;,;lrntd.Oi·•:n engines coul-:':. have been starte-:3., the engine 
-;,·:Lndmill Gpe2d. ,,;oulcl ncit have been su:�:f'icie!it <luring the landi!1g to 
supply U2 hyCraulic :flO'./CJ:' to the ernerg::;ncy s.lterncotor mid the c:nere;0ncy 
battery wouL::. hc.ve been fired to provi,le elc-:2t�ical :poT,:,2r for landing. 
However, o..bout c:i.[;�lt antl on2-haJ.f ;:,inutes after loss of the primary 
clectrica,l o.ltc:cnatorc c::tuscd the erncr6ency al ter!ntor to pav:e:c the 
Essential AC I3Us[;, enc;l.ni2 ifo. 3 ,,;as :::cstarted causing power to be 
distributed to both tb2 left p1·imo.ry ::1nd th� Essential AC Dusscs frci:i 
c1- primary alternatoi·. The right priino.r:; AC Duss ,,u.s not powe:!.'ed fo1· 
the remo..ind.er of the :'l:�ght becaus2 bu:�s-tie •.;onto.cto::c to th:i.s buss 
cn.nnot be cl:x;ed after they have b0en opened in flight. Loss ,:,f ent:;ines 
on the risht hand. .:;id2 can cause J.oss of su:fficient U') hvdraulj_c po,:e:i: 
to :irive the err.e::.·3:t�ncy alternator below app:'oximatelyc..27¼ rpm engirn� 
�-:indl::ill. ':'his 211;:;:Lnc T,-:incl.milJ. speed cc.nnot b,2 mainta.ined belo1, an 
.n.ir vehid2 spees. of O. S to O. 9 Mach and. as -�nginc::: can be airs t:utcc� 
2.-;:; .12t 1'11:: .·,,ni 0.; tc J. 7 :Mach, an 0lectricc.l cap:,-1.)ilH;:· from o.. ccn­
ti�uous dut; batt�ry fnr airstarts is desi1��le. 


�1.. P::·io1: tc -'t:.r. ... !':eoff', a mon1er1ta:CJ'" f.lap pressure light 1·.i-as 
s�en b:y· tlJ.e ·_::i:tlc.,ts clt:r.i.:-i0 flet.? e}:tensic!i. 1\:f'tt3r t:."'..l';·_eoff, the flaps 
-;.·ere retr2.ct2d but tr:::> :Lnd.:i.cator cont�.nuecl to shm� dc-0.m and. t�1e fla.;:: 
pressure light cam,� on and ,;tayed on. The :r:'J.n.ps were c�rcJ.ed 2.nd a 
1:iomcntary pres sure li 6ht ·.ro..s observc-:1. The L1dic:.,,tcr · st i.2.1 shm�cd 
down but rr.ovr�d. t0 the up positi.:m after beh,1:; tapped. The flaps ·,.;culd 
not extend. for J.rcn,.l:i.11c;. 


b. The c:H1�.c c·•f the flc.,p pressur<� lic;h 1


..;, :1.nd t:1c fetilure to
extend, w:ts ar:i:1:;.t·,�ntl;i- :i rcsul t of tl12 :;:m1c problc!:n in the fl::tb) systel:i 
,-;hich had exoi.steci. -:.m fli6hts no. D, 9 and 11, i.e., one of the tvo 
flap selector val v•2s i,1 the P1 liyclrn.ulic system rc;,1aj nin0 in the de­
energized position anl portinG fluid tc return. Sin(;e t:1e No. 4 engine 
.. ms shutdown ;:i,nd U:.e bu::;r,-tic contactm:s we:·e open, the rie;ht ho.nd 
busf; wets not po1.-1ered. The P2 system fl7.p sc�lector valve is pm,ered by 
the right hand busr; In th-� d.o·.-m :ErectLon anil ·,ras, therefore, not 


15 







c. Th·:1 flar, selector valve manif::,J.d assembly ,,,,_1.s a0a::_n
r.::movecl for bench tests. A . 062 inch o:rif5.·.:.:(� is being :i.nstalL:�: on 
the output lines of both P ·: flap selector val v,�s. 'I'his fix is 
int,:;nded_ to creu.tc a bac:-: 7iressure in the :p::.·es;:,�re li.ne!. If the 
vn.lve�{ do not operate s:i.:nultaneous2..y, pressure ·,:ill b2 t,m:iped into
the return line befo1·e the second va:._·,,c; acti...;a7,es. When this occurs 
there is not sufficient pressure n.t the late actuatir.g v-ttlve to 
shuttle the ·.,·alve spo0l to the dcwn ports. 


5. Dra:; Chute:


a. Th(.' <lrag chute failed to (1.cplu;/ on tti s flight but nothins
,ms fcnmd that u(,uld lnve p:;:·evc11t,=d deployi1,cnt. 7iw pilot cl1l,te 
c!21)lo:,;z!<l pulJ.j_;1g the e�:traction chute. The· ,�xtract:Lon cl'!ute �pparently 
ii� ?1ot 11a.". re stU .... i�icient fore2 to pt1l}. tl1c !�lrL::_n cl11r�e bac;�. Th\� lir.1itetl 
:..'::.L:1 c.:}vcr:1c;c f:.'Ci:: this landinc showc '..;iw.t tri,:; ext:tJ.ction chute was 
:_:cbt,i:1;: up :llt· .. � cl,.: .. �·.'11, ,;,r�"!,� "\f3;•� ... lo".-\r bel1.1 lid tl1e airc�. c .rLft, 8.11(1- would 
:,-_:;::_:,R.:�:cn"..;l:· C.)11:i)Dc nnJ fj_ll-in ln :in c1-r3.t·�c 1;1aml2r. This wo.s pro­
l:::tbly a result c:::' void er lm·: n.i:c flm, ;:..reas 1,ack of the shutdmm 
e::gines I'�o. 11 an,:l 6. Th2 low Qn�le of the dm-!;e m:1.y have been due 
to C'\.. J..::i.te ,le:;_:-,lc:y1;,ent ac. evidenc12d b;;.• the J.,:,,�:ation of the pilot chute 
about Soc feet ,!ast nc S8 1·.rheeJ. ":.ouchd:::J'.,11. l'.o-.,cvel'. the ·c)ilot r,:;·;:.lorted 


� � � � 


that the drag chute i·'as deployed immeJ.L:,.tel;/ 3.fteT toucllJ.own �ct o.boc:t 
210 knots. ThL, :1.pparc!it late cleployment is comparable to fliGhts 
1-1 ancl 1-3 :::athcr th;:i.n ln.ter. flights where the pilot chute cieployed
several hundred feet before nose gear toucbd.("�·.71. The lo; ,:.nr;l•-:.: of
the pull force wl th the nose c;c::t1· dmm incr,��c:;,�s tlle extraction load
consic.le:rably i·ThiJ.c pulling the :no..in chutes 1..:p the rruap at the ::i.ft
end of the drag clrnte cavity. The discrepancy bet·,·:2e:1 reported drag
ci.1ut2 actuntion a.ml the location of the pilot chute b'.J..G -�ndicates t}nt
.'.1.il' t,::·bl.G�111. >2 u:i.th t�nGines c•ut mCl.y afi'8ct tlle pilot chute dcp.loy:ne,1t.
3.lSG.


b. W\J\ has .[Ji·oposed us inc; only two dr.1.5 chut..�s for flight
1-13 :::.nd. att:1c:hin'-:; the extraction brj_dlo2s t,, the lo•;1cr :pa1·t of the main
.::tute bags t,:1 .i?:r.'o\·.-;..clc .::, lift inc; forc2 over the chute compartment ramp.


6. La}:� Bc�c1 Lei.11ding:


The l:1nc'ti.ng 1t:=:,s made on lo.kc 1.Jed rum;ay 10 with no flci:ps,
no nose wheel :;teer inc;, .::mcl the drag chute did not c.12ploy. Touch­
dmn .1 loads were apparently very low as evidenced by lone skid marks 
indicating gco..r loads were not high enough to cause immediate spin 
up. The right gear touchet.l dm:n about i:.llirt:, feet before the left 
and then lifted off for a short <listan:.::c. 1.rh,2 nose [_;ear touched. do\·:n 
at . 35 miles after main gear touchdown and total cround roll ,,:as 2.3 
miles. Lal�e bed penetrD.tion ,-:::i.s :1bout one-half in r..:h exc,2:pt for 







isolated soft S?ots ,there maxinn.un penetration was one inch. There 
-:,ns no pcnetrat:i.on t01..1crJ the end of the land:i.ng roll. The total 
c;r<:;Lmd roJ.1, low l,1Lc l:i,:cl pemitrn.ticm, an,.: l�ck of drag chute .:.ncli­
catcs tl1at ,·1.t J. c : 1,G-L � Jnoicr�:te i:t:mot.u1t cf Ur::�� .. 'il1G \�·::..G t1.�cC:. to sto1.;
t .. i1-; tt.irc1·.:iL"L" '.L1}1::�1 .. ,:! � .. :ts 11(.� i11·.li•:a.ti ()�! c1: :JL·:.c1, .. :i:1s (i).'


"' j'O�t;ll br::-Jcc 
:::1�fJl1,'11· . .Lo:·1:..; 'i.f� evi'._�:.':!11ci.:: _ .. �;n :f.l:L��rC 1-11 tl.lJ."·.--:- 1..:�:1 tl:c� �ro1l!.1<l rol] .. 
l}):CC.�l::"L SPi.�C: :·.��i..-.JJJ.i.�1L: -�-rt tl1e ltlG-::, ft!i,\r :;.:��t "'t; '".!�.'orc s·�ci_t)p 1.!:�;. 


T:'l�� J)J,nG.I:1c; e;2a:; c�1J1:ero..s '..""0rc 1.:.s eJ to phot�-;raph ��11e 
Gt2J.T' :::·�trc��:-t_i ()n. T11� ci�n.l�.t:t ci' the l�ictu::--2� is 1.r2.r�r cco:-l. The
erit�_ re bcgi::! folC., rott;.)_,t(�, .'J..n::: :r-etr.:tct :,cq_�_1_e!1c:e c8..r�. be sec11. r:o 
l�'.nd.inc cl.�1.ta. ,·;:is ,:.ibtr-,j_"E�tl 1,::. th th-2 J:ASA instn.m12ntation :::iecause
instr:��1entati�;n po1 .._i-er �:.:\!1 c.ff ..


b. 


Th(, ca'o:'.. n re•�:orde:c ,:G.s Lu:cned on ror �,r-2f:U.ght c,::lj_l.Jra-­
�:i.ons :i.nd ,fJ.,; i1nuvcrtcntly le:'.:'t on. As a :c2sul.t, ti:1e t:1.pe vo,s com­


. _pletc�:r rw1 o.ff ]/t:i.Oj: to tnl;.:coff a11d n.-,; flight dCJ.ta ;-.rns �btc.tir1cd� 


c. Vcloe:i. ty Aeccle1·: 1t ion Alt.L tude (VGH) Tiecorcler:


The VGH recordc,· w:is on ::.'rom tr-.1:coff until ��lectl·ical
--:c.·. ?er ,.-:�s lost. 


d.. Son�. c 13001�1: 


The XB-7Cl ,n.::; sui.>sonic :1.s it passed. n.-:�e:.r the boom 
recording st,,t:i.on loc:,.tecl just north of :i�dw��Tds AFB. 
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V.  o,;::mfW/\.'"f.'I(iNS :\HD COl1I-EI:Tl"5 ;1;'. THE COPILOT:


1.  Introduction:


a. The flight ,•;as nclieclulcd for l030 hours takeoff. The
flight ·plan cnlJ.erJ. fo:r an acceleration and climb t,::) 2 .60 Mlch at 
65,000 feet. Tests scheduled were an inlet unstart and ::cestart at 
2.40 Mach, 60,000 feet; stability and control at 2.50 Mach, 60,000 
feet; duct performance at 2.50 Mach, 60,000 feet; duct pcrfonnance 
at 2.60 Mach, 65,000 feet; stability and control at 2.60 Mach, 
65,000 feet; stability and con.trol at 2.50 M.1.ch, 65,000.feet; and. 
tests of the ram rurge system;


b. The flight dm0 ation was one hour and hrenty-five minutes. 
U1):per air temperatures ,-:ere much hotter than standard day conditions 
and these hqt temperatures, p1us moderate clear air turbulence, 
slowed the acceleration rate and caused sevc:tal test objectives to 
be el:iminatccL m�ar the latter 1x1.rt of the flight, n structur1\l 
failure of n small portion of the leo.cEng edGe .\,·edge resulted in 
serious dxn.1.ge to ene;ines No. 1�, 5 n.ncl 6, which was foJ.lowed by an 
e1:1ergency landinG on the Edwards Dry Lake .. · 


2.  Preflight 2nd Flight Preparation:


I arrived· at around 0730 and it appeared that tlw airplane
was being readieu for the flight as scheduled. I conducted an out­
side inspection and an inspection of the electronic equipment (EE) 
bay and crew comt')artr.ient. No discrepancies were encou ntered. fl. 
review. of thl� airplane status with NAA engineering aP..d mo.intenance 
personnel showed that there were scverl'.,l significant "carry overu 


i terns. One of the left U.."lstart, and one of the left buzz warning 
lights were malfunctioning and could be expected to illuminate even 
when the inlet was started and normal. The !fo. 5 engine was sus­
ceptible to 520 cps vibrations e.nd minimum afterburner instability. 
Both throats were slightly off schedule and would. need to be bfa.sed · 
by the electric standby switches durine; the copilot checks� The 
most significant malfunction was an inoperative fuel transfer pump 
in tank no. 1. This meant that an in-flie;ht failure of u1 hydraulic 
system would en.use the remaining pwnp to stop and result in trapped 
fuel in tank No. land a forward center of gravity. The planned 
fuel sequence was 1iodified to allow ta.nk No. 1 fuel to be used early 
in the flight. At approximately 0815, Iv'rr . 1·.1hi te and I entered the 
physiological van to don the pressure suits. IJo suit problems ....,.,ere 
encountered and at 0905 both of us were in the airplane with all 
personal equipment checks complete. 
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3.  In The Cockoit Prior Tc Taxi:


The starting gross weisht was 535,000 pounds, which included
an indicated 260,000 pounds of fuel. Durine; the 11Beforc Starting 
Engines 11 check list, the left inlet was set n.t 2.!. �9 Ms.ch and the 
rieht inlet set at 2. lt55 Mo.ch. Usine the electriC(Ll standby switches, 
both inlets were then biased to 2.40 Mach and. remained biased durine; 
the flight. Engine starts began at 09!+6 but vcre not completed until 
10o6 because of severn.J. problems. The No. 6 engine could not be 
sta1�ted on the first and. second attempt but v·J.s then started using the 
airstart ignition. Hm.,ever, both no. 6 hydrauJ .. ic pumps stopped 
pumping 30 seconds after idle rpm was obtained and the engine hn.d to 
be cut off. On the fourth attempt, the Ho. 6 engine sta!'ted.and the 
hydraulic pw.r:_)S ,-rere norma.l. r;Jhen No. 5 engine sta:i:ter switch .. :as 
depressed, the Ho. 6 pumps fa.Bed agnin and Ho. 5 and I·:,), 6 engines 
hn.d. to be cut off. On the fifth o..ttempt, the I;o. 6 engine was 
started 0.K. and the hydraulic pumps, though slow to initiate normal 
pumping action, operated satir.factorily. The He. 5 enGine ,-ms Ltgain 
started. and no prolJler.ir, were cncounterc::'!.. Exhau::;t s;as temperatures 
(EGT' s) durinc sto.rt :!.·anged from 4'.}0 °C to 530° c. Tank No. 1 fuel 
,-:-as used fro1Y1 35,900 pounds c.o,m to 28,500 to reduce nose reactive 
load prio1· to taxiing. °I\. small leak from u2 hydraulic sy::,tem was 
found on a pump compe.1Sa tor in bay No. if. The leak could not be 
fixed prior to flight, therefore, U? quantity was serviced to 17zfo 
when all others were serviced to approximately 160%,. Flight control 
checks and mil:Ltary pm,.'er :runs, were completed prior to taxi out. The 
No. 6 throttle htmg up momenta�".'ily when retarded from the military 
power position. The flap pres;,ure warning light flashed on and off 
several times without any ap}_)arent reason. 


4.  Taxi:


Ta.xi out ,,as initiated ::tt 1048. Heavy brake chatter occurred
�-:hen stop11inG just :pr:i.or to cnterj_nG th2 rum:-�y and Mr. White commented 
thnt the :-1osc vher.l stccrinc; authority n.ppea:recl less th.:i.n nonnal during 
the right turn t-� line u:ri on the rW1wn.y. After :1 flii;ht control check, 
and. an extc1·nal inspection by the grmmd crew, the '1.irplane was ready 
for takeoff. 


5.  Takeoff and Initial Climb:.


The indicated total fuel quantity five minutes prior to brake
release was 241,500 pounds. Arter the hydraulics were checked O. K. , 
all fuel pumps were turned to ·automatic and the engines were set two 


\. at a time into mini.mum afterburner. Brake release came at llo'.5 and 
1 seemed relatively smooth. Power was advanced to maximum afterburner 
jon all engines. Acceler�tion appeared rapid and the lift-off came 


) at approximately 210 KIAS. The geo.r hn.ndle ,·m.s placed up shortly 
/ after takeoff at around 240 KI.I\S and the landing gear retracted in 
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approximately 25 seconc1s. The flaps were retracted, however, the 
indicator went to the 11barberpole 11 position and the flap pressure 
warning light flashed on. The flaps were extended and retracted 
again. After the flaps were retracted, the indicator again showed 
"barberpole. 11 A hard tap on the instrument panel caused the indicator 
to sho}r the flaps up and the mission was continued.. The Ho. 1 fuel 
pumps were turned on and No. 6 and No. 8 were set at automatic. Tank 
Nos. 2, 4 and 7 pumps were turned off to follo•,r the modified fuel 
sequence. 


6.  Climb and Accelerate:


a. Maximum afterburner power wn.s set and a. 400 KIAS climb
started. Considerable turbulence ·was encountered in the climb. Total 
fuel was 201,000 pounds nine minutes after lift-off. The wing tip·s 
were 1mrered to 25 ° at 25,000 ';feet while climbing and shortly afte:r:-
1•:urd the ,drnlshield rn.nl}.) was 1�aised to the "high speed" position.· 
Visibilit�r over the nose is nc·n-existcnt with the windshield up and 
the flight then becomes mainly an instrument flight. Side visibility 
is still available but it is not very good. At LO Mo.ch, the b;y-pass 
doors were set at 200 Pquare inches. The I3eatty TAC.Af\T station was 
tuned in and a locl�-orl occurred immediately, however, with the station 
straight ahead, the azimuth needle showed approximately 20° to the 
left. The Ho. 6 f'uel tD..nk stopped feeding at 2,000 pounds left and 
1,500 pounds rieht and the :puinps were turned off. While passing 
near Beatty, Nevada at 1.4 Mach, 3i�,000 feet, the vr.i.ng tips were set 
to 65


° anrl the bypass doors were opened to !�20 square inches. The 
desired bypass setting was 400 square inches, howevet·, the wheel 
controls are .so sensitive that it is almost impossible to set an 
exact number. The compass selection was changed fro1i1 "e;reat circJ.e" 
to 11magnctic 11


, however, this :i.ntroduced a 30 ° error and "great circle" 
was 1·e selected. Cabin sl ti tude was holding 6,000 :feet, therefore, 
the chanees made bet-I-men Flight 1-11 o.nd this flight have not corrected 
the smo.11 error :.i.n cabin pressure schedule. Turbulence and "hot" 
teraperaturcs continued to slow the acceleration rc1tc. During the 
550 KIAS climb, the throc!.ts were selected to automatic nt 1.i4 � 000 feet 
around 1. 70 !1�1ch. The throats smoothly followed the o.i:!.·:plane mach. 
The left was 0.10 beh.i.nd and the right vo.s 0.0'.;i behind. I flew the 
airp1o.ne dnrinG the clinb for apprm::imc.t,:ily c,ne minute �-,·hilc the 
pilot adjusted his mic:::c:rhone and· ago..in the 1 �terc,l sen�i ti vity 1·ta.S 
r..:)�n.rent. 


b. At 2. 0 Mo.ch and 50�000 feet i:hile stilJ_ cl:Lmbing, the
inlets were started. The throats uerc st:UJ. in n.utomat:lc and the 
bypass ,·:heels were rolled. aft to brin� the shock position indi�o.tors 
drnm to the cro3s hatch areo.. Th� left inlet started first, follm•:ed 
shortly by the right :i.nlet. The hyJlilSS doo:!.·::; were opened to �.round 
1,100 to 1,200 n(J_uare j_nches o.nd the sbock position indicators i:·rer!S! 
bottomGcl. to mn.kc sure tb::tt the inlet stc.rt�, \ici·e positi vc. The pilot 







ccmimented on a slic;ht nose up ,trim change \-Then the bypass doors 
vere opened. The l\1/pa.ss whee�s i·rerc rolled fo.rwarc. to position 
the shock position ut mic.!_ to UP}?Gr r;reen. �he indico,tors were 
sensitive and hn.d q_uite a bit of oscillation in the m:i.d green area. 
They tended to stn.bilize out so:ne in the upper green n.rcn. although 
the right inc'i:�cator oscillo.ted more tlrn.n the left. During the right 
turn north of Fallon, Hcvn.da at 2. CJ( Mach, '.31,300 feet, t:mk i':o. 8


was turned off with 8L ::: 300 and BR = 0. /\l:i. engine EGT' s ha.cl 
started to cut back and i:·rere ap::,roxim.D.tcly 820


°


c <'..nd total tenrper::i.­
_turc indicated 25!1. 0


• J\.t 2. OS Mach, the left bypass rec:Luircd 1,030 
and the ri13ht 950 to b)cp the .shock :positions o..t the top of the 
green. While still in the turn, tank i:o. 1 = 200 and v:o.s turned. 
off. Tanks Ho, ��, !� and 7 ·were turned 'co automatic and operated 
satisfo.ctorily. Total fuel wus c1o�m to 108,000 poum's at 2.2 M-1,ch. 
The malfunctioning mwtart lie;ht crunc on with ever;ythine; normal, 
as e:...--pected. Turbulence was still being encountered and along i·rith 
the 11hot '' temperatures had caused the flight to be considerably 
behind schGclulc clue to the slm·: o,ccelcro..tion rate. The turbulence 
ca·used the shock position indicators to oscillate more than normal 
and made the·m even more. cliffic1-tlt to hold at the desired position. 
The right indiea.tor continued to oscillate more than the left. At 
2.27 Via.ch, 54,500 feet, with the shocks in the top of the green, 


. the bypasses were 780 left .::md 720 right. Data Control -1,dvised us 
to turn southeast bound on the �rest sic.le of Salt Luke instead of the 
east side because of fncl considerations. The fl.ie;ht test plan wus 
�lso being modified. Durinc; the turn, the airplane mach number dropped 
about 0. 01 n.ml the� b:r'1ass doors had to be opened sli.shtly to prevent 
the shock positions from goin-3 into the yellow ar·ea. The throats 
1.-ere still fol101-,ing c1.irplane mD,ch ve1y goocl �-d th the left showing 
2.31} and the right 2.36 ·\dth the ::i.irplane ,1.t 2. l.J.11-1.'lch, 59,000 feet. 
The ail·plane 1.-;as leveled nt 60,000 feet n.pproxima.tely 48 minutes 
after ta}�coff. with total fuel at 81�, 000 :potL.rids. 


7.  Inlet Unztart Test:


The .'.lir:pl2.ne wa.s prepared for an inlet unstart on the left
side at 2. ! �o Mach, 60,000 :feet. The right inlet •,ms set at a ''safe" 
condition of 2.2 Mach with the shock indicator at the lmrer e;reen. 
The left throat remained in automatic and the left bypass was moved 
to,-,-arcl closed. The shocl� position moved from the crosshatch area 
ti1rough the green, through the yellmr and into the red area. The 
indicator was C1.t mid to hi0h red before the inlet suddenly unstarted 
with n. mild 11banG" wh:j..ch was followed by light continuous buffet. 
The tmstart l:i.ght illuminated but the buzz lii;ht did not. The inlet 
wns restarted in five seconds by openine; the bypai:;s doors to move the 
shock position down to the crosshatch area ::i.nd then selectine; manual 
on the thro.:tt control vhich opened it to the preset 2.2 position. 
Doth throats were reset to automatic and the shocks were positioned 
to upper e;reen to continue climbinB and accelcratinG. The total fuel 
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was do�m to 75 , 000 
pcruture at 382 ° . 


pounds at 2.5 Mach, 60,000 feet, with total tem­
A turn toward the south wo.s initiated while still 


o.cceJ.erating.


8.  Duct Performance:


It ,,:0.s decided to obtain some duct performance d.atu in the
riGht hand tm·n since the slow 2.ccelcr,1tion ro.te ho.cl put the flight 
behind schedule. With a bank angle of 2.:;_:rpro:ximately 25 ° to 30 ° at 
2.53 Mach, the shock positions were set at the top of the green usinG 
510 square inches left bypass and 1�90 sq_uare inches right and a do.ta 
burst obto,ined. ;-.Tith 30 ° bank, the shocks ,-:ere set in the mid to 
hiGh yellow :irea ctt 2. 5l.f Mach usin� 390 square inches left and l.1.50 
square inches r:Lcht and another data burst obtn.ined. The airplane 
continued to accelerate and climb in the turn with throa.ts still at 
automatic. The left throat was 2.49 and the right 2.50 with an · 
airplane M3..ch of 2. 55. The airpiane 1.-,as rolled out on a heading of 
230 ° towards Echmids nt 2. 5lJ Mn.ch and 2..rproximately 65,000 feet. With 


· bypass door -openings of approximately 5oo" square inches, the shock 
:!:)O.Si tions were set to the 101:er r;reen area for a d3:ta burst. It was 
alraost impossible to eet stabilized. shock :podtion indications in 
this area. The indicator rnpid.ly oscill2.ted from the c:::·osshatch to 
the ·upper 13reen o.ree ..


9.  Emergency· Incident:


fl. fe,,.r seconds after obtaining duct perfono.ance readinGs, a
serious emerGcncy occurred. The airplane 1·ras nt 2.58 Mach, 61l, 700 
feet, with r.1.J.xinum afterburner pmrer set, throats in automatic a.nd 
s!1ock :posi t::.ons in the green when a light airframe bm�fet occu:::-red, 
:folJ.o·.-:ed inmediately by high EGT and hieL vibration on Ho. 5 engine. 
iL'1. inlet unstart on the right side hn.}.)I)cned almost simultaneously. 
The unstart ·was detected by a mild ubn.nG 1


', shocl� position movlng to 
high reel, 2-n unstart wv.rning light £!.nd mild ail�frD.Jlle buffet. The 
ri[sht- inlet ·,ras restarted within i'our seconds and the No. 5 throttle 
�.;as retarded to mLJ.itn.ry and all other cnsinc::; brought back to · 


nini.nmJn afte1·burncr pm:er. The :Ln.let restart was accomplished by 
bl'ingine; both shocks back. to the crosshatch �,rea and movine; the 
throat mode s,d.tches to mo.nual causing the throats to drive to the 
::_1reset position of 2.3. vn1en all cni;ines but n9: 5 were retarded to 
mini.mum afterburner, o.n apparent 11:inin A/B insto.bility rr condition 
developed on them tmtil power uas·reduced to milit2.ry on all engines. 
The throats \lcre reset to aut-'.">matic followini:; the inlet restart. 
\faile deceleratinG at approximately 2. l.�o Mach, 60,000 feet, things 
appeared to be relatively normal aJ.though vibration 1vas Gd/4 to 7CP/o 
on the No. 5 ene;ine and more bypass door opening was required on the 
right side to keep the shock '.[)ositi.on in the mid to high green. The 
bypass doors were !3et at 8l.ro left and l,300 right 1-:hen the risht 
shock position bec;o.n creepinB up into the yellow area even with the 
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bypass door continuine to be opened. Total fuel 1,;as do'>m to 59,000 
pounds. Suddenly at 2.2 Uuch, the ric;!Tt inlet unstartcd aeain and
the lJo. 6 cng:Lnc EGT went to almost maximrnn, the 1\.3 opened. fully 
ri.ncl the r:pr:1 clr8r,ped to 961�. The ::_:,ilot cut ro. G throttle off ·,:hile 
I attempted to restart the right inlet by O.GC..in o:penine; the bypass 
doors and the throat as previously done. I cou.lcl not get the inlet 
to :Lndi.catc � :restart even -with the rie;ht bY}'n.�;s door aJr.1ost fully 
open. Therefore, the rie;ht by-_rass cl.oar 1,as ;-,1ovec'1. to'.-:-:.1.nl the closccl 
position. The cnGine No. 5 As indico.tor wa::: 6ct,i ,·:hilc engines Uo. 
1, 2, 3 anc1 4 \!ere :.1.r".:)roxiw.o.tely l+5c;�. At 2-pproxil;mtely 2. 0 I1r:::i.ch, 
,,-,,hj_lc eoing throue;h the clcccler,:i,tion check J.L.:;t, .J. fai2·ly high frc­
q_ucncy lateral directionctl oi:.cillat:i.on ::cr,�x�[trcc1-. The osej_llation 
-::as of a r.,o,1 e;,·ate nagnitude for a fer., secon��-s. It then subsided. 
for about ten .seconds o.nd then began to increo.se in nKi,gni tudc. It 
increased to the r,oint where both 1,ilots •,!ere concerned :rnd I felt 
that if it ccntinued at tllc sn.m(� magnitude, and certainly i_f it
::.ncreased, there ,,us c.l.'.:mgcr of sone t:r�·>e of structural failure of the 
n,irpl,:mc. Durinc thi::: oseillt\t ion the lio. )� J.nd the IJo. '.; en13inc s 
EGT ,-rent ovel' tcm::;crature o.nd the enGir.0s w�rG cut off by the pilot. 
The Ho. 1, 2 :1.nd. 3 en;Jincs ,·:ere reto.rclccl to icae Clt about the same 
tine. Also, durint:; the oscillatj_on, it 1:as recogni�:ed that inlet 
buzz wun bcin[.:, encountered. and that the right bu:::: J.i6hts uere on. 
The by-pa.ss doors '.,ere opened ancl the bu�:�: ,-:::i.s fino.l.l�- el.�minatcd. 
The pilot hn.d u::-.ec1. fttll. �Left rud,ler tr::.1:1 ch.:.r:Lnc; tlii n pcr:i.ol1 of tllc 
decelcr-1.t:i.on. Hi.th Nc,.s. l, 2 a.nd 3 throttles cet Clt itlle ,.,-hile 
dccelero.tinc; tllrm1c.:h l.:, Hach 1:ith the :i:gm J ,_ ,,.;kup r:.-,·.'i tell still in 
"auto1:u1tic 11


, thc:'P. enc5.:1c SI)eel'l.s sndc1cnl.�{ cl:r,.':'-;?cd f1·0m 100�:i do1
.11 to 


idle rrii-:1. 'rl1i:-:: r:1.:1id 1·!1::1 1�::.�0I) :,)11mr:i.n0 t�o cl,Jse lieli::_n,.l tllc otllcr 
�"'roblcn:� cor.�::_"":01u1 .. :e(:. tJ1r: sittlation �.11r1 i:.::�tv� .:1.:1 ini.t: . .:-,..1 coc::l)it :Lm?rCG!3ior� 
���::,,,�. t1:c l.;ft-, th�_'c�c en!�i:1eD -i;-re:rc. f2viJ.i11:3 �l::; :•. T11�� 1'�o. 3 c11Girl0 is 
e::t2.-- c!":'"'�cl�r- :J�1:101 .. t:-:.r:t �;i;1cc it l rovitcr; l.��-ect�.: :_,.::r�l e;c!1c:::·�-tt,'.)r po,.-.-c�, 
thcrc:'ore, t!i-:: En. 3 thr0tt2.c ,·.Tt� quic:·:)_:r :·,J .. ;.ccd ir: ::ut off to :pre­
l•c-.re for :::.n ::i.:Lr�to.rt n.tter:1r,t. At th�t t:ine, the I!o. 3 engine ·.m.s 
a.ctunJ.J.:,r cut ,Jf.f :ccsultinc; in loss of the ;;o. 3 gcr.c:::-�1.tcr follo;;:;d 
'!J:,- the eme:rGency c;-:mt:',�·ator st:1:rtinc_; ru1t: :1rn::�rinG the e::;Gcntial busses. 
Cabin :pres!3urc ;ms lost o.nd prcssm·e suits inflated slightly. All 
instrumentn.tiori, tape in::.tr:nnents, and telcmcterin2: ,·,ere lost o.ncl 
o.11 items po,,rcred by the left and right pd.171ary busscs failed. 
Following the elcct:cical po,,1cr change over, the UHF transmi ttc1, 
�-ms inoperative for approximately tvo minutes, however, the receiver 
continued to opcrcite and calls from Data Control could still be 
heard. With the byp;,,ss doors and throats o:po.ncd, restart attempts 
on engines No. 3, .1+ and 5 \·,ere a ttempteu. S_i_)Ced and n.1 ti tude were 
approximately lioo la:AS and 20,000 feet. The fJo. 3 and No. 4 enc:;ines 
did not restart, however, the .Ho. 5 cnGine lit off and accelerated 
to 9(]'/4 rpm with the throttle set at mHi tary power. EnGines No. 1 
and 2 were set at maximum afterburner. The Uo. 5 cneinc provided 
hydraulic 1Jrcssure to power the emergency generator. 







10.  Dccccnt nnu L�nding:


'l'hc airplane was descended on a straic;ht pn.th toward Edwards.
The sm·facc ,,incl was reported o.s 3h0 ° at 10 knots. f,ince the w-\.nd 
vcloci ty wcu� light, :1. decision was made to land straight in to runway 
18 on the north lake bed. Data Control advised that I ,-rould probably 
have to leave the scat and :.91·occed to the EE bay to manually select 
U1 hydraulic system when it ,-.,as time to lower the larnling gear. After 
Mr. White objected to my leaving the scat, the planned procedure was 
revised. The normal gear extension ·,roul<l be used along with actuating 
the emergency battery. At 370 IUAS and 18,000 feet, another attempt 
was mo.de to start the IJo. 3 engine. Simultaneously, Data Control 
advised to 11 fire" the emercen�y battery. Fortlmately, the No. 3 engine 
restarted and the left generator was placed on the line which negated 
the need for actuating the em0rgency battery. The right primary bus 
vas still not powered since the bus tie �ontractor fails open and 
cannot be closed after a loss of both primary generators. The air­
plane was then approximately 60 miles from Ed,·mrds with maximum after­
burner power on engines No. 1 and 2, militar.1 power on engine No. 3
and 9(11/o rpm on ·engine Ho. 5. The sump fuel low level light illuminated 
with 20,000 potmcls remaining and it .,,as determined that the automatic 
fuel sequencing had stopped. The No. 7 tank switch was moved from the 
11autom....'ttic 11 position to "on r ' ci.ncl the· surnp then refilled. The cabin 
repressurizo.tion s1':itch was depressed in an attempt to regain press­
urization and it is my .impression that pressurization was regained. 
In preparation for landing, the 11before landing 11 check list was 
started. Data Control advised that the fla:ce speed would be 185 KIAS. 
The er:1ergency generator was turned off• prior to extending the landing 
gear at 270 ICTAS. After the gear was dmm and locked, the emergency 
generator ,ras turned back on. Shortly after passing 6,000 feet, the 
flaps were selected down but failed to extend, Recycling the flap 
switch did not cause them to extend. J\n extremely smooth touchdavm 
',ms accomplished at approximately 190 KIAS. The pilot required about 
one-half right aileron at touchdown, possibly clue to a slight cross­
wind. The landing parachute failed to deplo�' and the nose wheel 
steering was inoperative but the airplane wG.s stopped ·without any 
problems, since the brakes functioned nolillnlly. After stopping, the 
mobile radio vehicle reported that there was visible damage ne:ir the 
top of the inlet S:;?litter. All cn�ines were shutdmm without taxiing 
and both pilots departed the airplane via the "high lift" vehicle. 


11.  Ifaintenance Discrepancies:


a. The inside of the ::eight inlet was damaged when the wing
apex separated from the airplane and went dm-m the inlet. 


b. All engines need to be inspected for damage and replaced,
or repaired, as needed. 
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c. The flcJ.ps fc.tilccl. to extend prior to landinc;.


cl. The Uo. 2 engine did. not o.irst:-i.rt on two <1.ttempts.


c. One of tllc two fuel tnrn.stc:::· pumps in t�nk Ilo. 1 1·.','.J,.S
inopcrat:i.vc :prior to flight. 


f. The col1ilot' s vent flo�r was inoperative -prior to t2.keoff
but began to function prior to terminn.tion cf the flj_ght. 


g. The flar; :pressure �-rarning light c;::.me on during flap
rctrn.ction. 


h. �he fl::rp inclicator shouc6. "ba1·ocrpolc" o..ftcr flo..p retro..c­
tion. The ir.dicator �,ppcared sticl:y. 


i. The Tl\CN.; azimuth n"'ed.lc has a 20° e::ror :i.n direction
,-.'hen flyinc; to'.-!.Ttd a station. 


j. The cnmp-1ss systc1:1 has t11,proxi:il:1tcly 30 ° l�1·::or j_n the
"mo..c;nctic" posit:i.on. 


J:.. The ,· -,�in o..l ti tl·de wo.s ma..i nta::_1:,:,� :it G, 000 feet instead of 
2, 00:� fc,�t. 


1. �11e nose ', ... heel steering :�11�tl1orit�r ap1Jearcd to be less
��;:��n nori:nl �-,hile tur:1ini ric;ht on to the nm\rny ,-,i th t:-:c "taxi" 
;osition selected. 


m. Prior to cngir..e sto.rts, both throats }md to be biased.
•:i th the standb�· swi tchi;s to obt:i..in pro}_;cr s chcdulin6. 


n. One o:' the left unstn.rt }.:i.ghts .:-.md one of the left buzz
lights 11ere :i.nope1·ntive l)l"ior to flie;ht. 


o, Prior to the flight, the Jro. '.; cnc;ine was 1·cportcd as 
susceptible to 520 cps vibration and r.1iGi;-m:.r:1 af'terournc:i: j_nstabili ty. 


p. 1\. small hydraulic leak of the U0 .system on :1. pump com­
pensator :Ln b:\y Ilo. 11 ,;,r:1s found ju.st before 1Lsconnectinc; the ground 
hydraulic st�Lnlls. 


q. Ground starts on the No. G c,ng:rnc had to be accomplished
with the airstart ignition.


r. Several starts of the No. 6 engine we:r-e required before
proper hydraulic pwnp operation could be obt,lined. During start both 
hydraulic pumps deprcssurizeu. 
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s. Tlw Ho. G throttle bunc up moment:J.ri1y on one attempt
to shut the enG:i.ne off. 


t. 'i'hc si.dc::.:lip indicator re:1ds three-fourths de13rec left
1-rith 1xtll centered.


u. The drag chutes did not deploy.


v. P1 h:rdraulic systcr.1 ni t:rogen qucmti ty ·,ro.s loi:-r before
engine start. 


12.  Copilot's Summary:


a.  The XB-70's rate of climb and acceleration, like other
jet airplanes, is greatly affected uy c1mnges in the p:i.-evailing temp-::r­
ature. 


b.  The rate of acceleration on this flight was 11slow 11 


and caused a req_uirement to alter the flight plan due to fuel being 
conswned at a faster rate than planne<J.. 


c.  The maximum speed observed by the copilot was 2.513 l-'.:i.ch 
at approxim::itely 65 ,OOO feet. 


d.  Approximately the fon.rard 2L� inches of the wing apex 
separ.'.l.ted from the airplane and rn�nt into the:: engine inlets causing 
r.10.jor do.mn.ge to 2.11 engi:1es on the r:ight side and minor damage to 
tv;o engines on the left side. 


c.  The three inlet unstarts th3,t occurred on the flight 
(one planned and t�w unpla.nned) were characterized by a mild "bang" 
followed by light continuous buffet. 


f.  The intcnti.onal unstart on the left in:et did not occur 
until the shock position indicatoi· wac in the mid to high red nrea. 


g.  'I.'he bypass door control 1-,hcels are so sensitive that
it is almost :i.npossib.lc to set the exact opening desired .. 


h.  I-hintainine; the shoclc position at a desired location is 
very diffi�ult because of needle oscillation. The: lower to mid green 
area is e>..-trcmely sensitive. The right shock position indicator was 
slightly more sensitive than the left. 


i.  Turbulence has a direct effect on shock position and 
whenever turbulence was encountere(l, the shock position indicator began 
to oscillate n.pproximately ±" one-eighth inch. 
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j.  The bY11ass doors caused a slight nose up trim
change when opened to restart the i.nlet at 2. ll M ach. 


k.  Inlet buz2 was encountered in the right inlet around 
2.0 Mach and caused a severe lateral directiono..l oscillation. The 


oscillation mn.y have been amplified by the FJ\.CS .system. 


1.  The throats appeared. to smoothly fcllo,: the desired 
schedule when the automatic mocle ·.-ro. s selected. 


m.  The No. 5 engine was restartccl at approximately
l�00 KIAS, 20,000 feet, after being severely .�cunaged by a piece of
the wing apex.


n. 
370 KIAS, 18,000 
s1,eed and at l�oo


The lTo. 3 engine was restarted at :tpprox:i.matel;s{ 
feet, after having f':ij_J.ed to start :1t a low supersonic 
KIAS, 20,000 feet. 


o.  The rie;ht. p:ri.Jn,1,r�r bus�; co..:.ld not be rei)O;,rercd n:fter
bot'll genera.tors vcrc lost nnd then t:1e left c;ener[cto:i: ,-:�:.s rest:1,rted. 


p.  'I'Le emers;cncy genc1·0..tor crn,ie on the line and operated,
as advertised., 1.-rhen electrical pmrcr from both main generators vras 
lost. 


q.  'I'he lo.ncling :ln.r.:i..cllute fo.i.lcd. to deploy.


:r.  For·.10,r:1 v:i.sibiEty i �; cor:�pl-;;tel:r "'ulocked. whcr: the
1.rinclsh:�cJ.c"!. rn.r:111 is rnise,J. 


s.  The fuc�-, :1�,rdrttuJ.ic, elcc.:t:::ic::.J., ,.ro. t ·2r, ::.,r:i..>non:i.:i., 
liquid oxyc;C!!, l.::rnclin0 ge:1r, •.::i.nd[;l,iclC:. nun:;, ) ·.:ing tip, and TJ\C/\.H 
G;,-stcms n.11 .J.1.1�•c::,.·:c;d 'cc• O})cro..tc no�:1.J.}:,r . 


• 
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VI.  Cff :cLUS rnTIS :


l. (u') Iligl1er tl1a!1 no:..�no.l :rec �i.r tcr.1;,crature <J,11':: sor:1e clear
a·i.,,, tu::·bu.lcnc:c rc:1_u"ir,�d. the test ::ilrm an".l route of :'lic;ht 1.le shorten.ed.. 


2.  Structu:i:·nl fa Eure of the •:.ri11g c:,,pex nea1· 55,000 feet
and 2. 58 J.;:i,ch further ::cd.uce-'i. the ,1rn:1bc::.· o:;:' :12.ta points c:or:Ypl2t,�d.. 


,.., 


.) .  Failure of the wing
inJ..et duct a:icl the th1·ce enc;ine;:; on th,: 
on the left side ;_::howed rnino1' clc•r.nce. 


,.:::xtensi ve ,2n.m.1gc to the 
sicle. The t!1ree cnginr;s 


1+.  Sy:,tems wh:i.ch Gnvc ovc1'n,ll satj_sfactcry rcrform.:;.nce w,2re:


Enc;:ines 
l�ucJ_
Lant,.inc Cc ar
J.:occ Wheel Stccr:i.ne;


InsL-U1licntati0n 
C 01:J'.lU.>"l i C .:1 t. i ()]"\ ,:; 
rj_i--.�� 0otcctor (!�11g S:. l\..l)S)


:Srn.ri. ,·cmi:tent.:i.. (.:.CS) 
7ligl t Instrlunents 
:13.d.i o::. 
: [�.'�:l��alLl:i. cs 
Ox.rgeu 
Flight Controls 


'1!inG Fold 
A:i.1� lnclnct::.on Control (except 


forl.:i.cators) 


5.  Th8 !:;ho•\: ix,si tion ind�_c:--,tors •.;,�re ovr�1·-s,�ru:::i U.v(: •,:hen 
indic.J.tinc; shocl: posit ions in tl:c non.1::1 o.r..c:. :::i.ft ranc;cs. 


6.  '.i]1-2 inlet unr::tarts were ch,1rv.ctcri z,;;d. by ::-. mild "bang 11 


followed by nilc.: continuous ;:d.rf'r.::i.m � buffet. 


7.  Bu:�� was cncotmte:·cd in the 1·i01lt inlet nco.r I•�.'.lch 2. 0
nnd en.used S{�Vcrc 2.at,.-�ral clircct�wnal c:::cill.:-.tions. 


,3.  Th� unst:1.d. ::1ntion lightr; .:-t:;:·:� :-u1riec.:. o.nd 1..Us.1n:ied n:t
�-:� incbes tln·o;i.t vh:.th (-'.cpp�·ox:i.m:1.tcly r:�ich 2.17) ,-;:li,:ll ::K1.::,: be ::d.s­
inter:;::.·c�tc(i_ :?.::; c.n ::.111::t :_;tart. c1.t:ring �:�celcr:,·.t.ion. 


9.  ':'lll� :.1uto;:nt�.c contrt)l of the ::ll::l.et tllro::1.t .:. ci.r.elG 
.;1cr­fonned in :--.n excellent n:·.1,n0r. 


10.  l:Io. :, cncine ·,,,as 1·ccta.1·tc,: :inr: ran for the rema.inder of 
the flight in spi�:c (1f s ,vcre ·fo.m:.1.r;e. 


11.  Rie;ht pr Lnmry AC buss-tic con.t:1.ctorr.: c.::innnt be cJ os8d 
durinc flicht. 


12.  The cmcrr�cncy ult�rnator c::i.nnct be po'.:cre1l .r1 om the U1 
hydraulic r;y�tcrn. 
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13. The c�:rac�rc;cclCy altcn,a:�,o·c· ,.cil1 .th)t IF'ovic:e electrical
power suff:i.cient f'or cng::.11 1.; a.in,hi:cts w:i.th 2ngine ,rinc1':L1.ll rpm br:!loir 
approxin1ately 25�{, rpm. 







VII.  RECOHl<1EirDA?IONS:


1. Prov:Lde ci. buss-t:i.e contact or reset capability.


2. Pn.wid.c cn.p.:ibili ty to dri vc the ern.?::ger:cy o,l t::rn2-tor from
U1 and u


2
hydraulj_c sy,;tems. 


3. In:;tnll J. c0ntinuous duty battery to provide ar: o.irstart
ca.pubili ty after f::.ilurc of p:ne::try e:.nd cmer{;�mcy :,.J.t-:.:1·11:,,tors. 


J�.. :Zlimi11atc ciTatic neccUc movement on the shoe:� position 
indicators. 


5. !-1-:),1:i.fy inlet s-:,rstcEI so et:, to :,rm ::i,�1i:l dio;,1,r;n the inJ-'2t c:aution
l:.c;ht 'belm, ;.\;icll 2. 0. 









