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I •  S UMHJ\TIY: 


l.  'rhc seventh flir;ht (F'li�ht 1-7) of XB-7�), No. 001.,
crewed by Mr. Al hrtite, North Amcrica.n Avintion, Inc (NM), Pilot 
n.nrl Lt Colonel Fitzhugh F'ulton, Ai:r Force Flight Test Center (AFFTC), 
COl)'.i.lot, was completecJ. on If Mnr 65. Takeoff f'rom Sdwards AF'B runway 
oLr, at n r,rosn weieht of o.p9roximatcly lf85,00C _poundn, occurred at 
101.'J hours PST. The lancling on l!:dwri.rds AFB runway 04 wo.s at 1155, 
for a. total flir;ht time of one hour a.nd thirty-�even P.J.inutcs. Totn.l 
supersonic time wns one hour nnd two minute.s. H.'i.c;hest speed and 
ri.ltitude attained were Mo.ch J..85 0.nd 50,000 feet. 


2.  Althour:;il No. 3 cnr;:Liw did not )·otn.te cm tho f:irut n.tt0.m)')t
:md :i faulty h;1d:rau1tc T.ltunp :::tatus .i.ntlir�atlon forced shutdown arnl re­
nta.rt of No. J. engine, the 11manu.-:.l II cn r.ri.nc stm•t::; �,·ere completed in 
ten minutes. S1ow ::;peed brake cho.ttcr, as noted. on :;,revious flights, 
was experienced. d.u.r.i.nr.; tel.xi to the takeoff ?OSi tion. Due to an inop­
erative No. 3 fuel tank boost pump, and to increase the safety r.1arr,in 
Ghould <lnother tank 3 boost }1tunp fail durinr:; the. takeoff' !'Oll, a 
planned power reduction wa.s made just prior to takeoff rotation. This 
was satisfactorily accomplished without detectable chan�e in acceJ.cra­
tton rate. 


3.  The first attempt at landinG gear retraction was unrmccecsf'ul 
and re-cyclinc; was necessary to completely ret1·act the gear. Flap retrac­
tion was normal, as was wing ti.p fold to 25 and 6'.:; degrees. The fl1ght 
proceeded to altitude where"' stability mo.neuvcrs were performed at Mach 
1. li/111,000 feet, Mach l.6/lf:,i,000 feet, and �-'iach l.D/'.>0,000 feet. Enc;ine 


air induction s:,-stem tests were accomrlishcd at Mach l.. 3/50, 000 feet. 
After .satisfa.ctory corr::rlction of ram purge tests at l-,1ach l.6f5/ 50,000 
feet, a.i_rsta:ct testG of enginer, Ho. 1 and I!o. 3 Here 11erformed at Mach 
l. li/lfl,000 feet. Airstart tests were alco perfor:ned with enc;ine No. 1 
at Mach 0.8/;25,000 feet. Durinr; thi.s entire period, 'l.ir­craft 
sensitivity to ptlot aileron input.s was noted.. This sensitiv:it�, 
increased when the \'rinr. tips �·rcrc returned to the full up position.


4.  Hen.vy air turbulence v1as encountered in the descent to
the traffic pattern o..nd during the approach to lancHnr;. Aircrn.ft 
response to the turbulence was ;ironounced. A c:mooth touchdown wn.s 
made without incident, but ac;a.in, a.s :tn prevlous flights, the thircl 
drai:; chute failed to deploy. 


1 







II.  TEST LOG:


... 


2 


0845 
0910 


0923 
0935 
ogJ�2 
0951� 
1002 
101:; 
1017:lf'.:J 
1017:52 
.101e: err
1018:?.2 
1018: 37 


1020 


1026 


1029 


1030 


In co�,,·:.1 .it - !)r<!t.r.ure suJ t c:1,�cl'.C: 1.:t r·ompletc<l. 
"Bcfore·Sto.rtin,� Enc;ines" chcctl:i.::;t in proc;rcss w:ltr. 
thron.t o.n'..1 b:r p�.:.s door cher..:ks conplcte. 
Prc1>0.r .inr:: to ::;tn.rt cncines uc i.nr.; mtl.tlU'.'1.l stnrt tech­
nique. 'r:G'f'::i durin;� start rri.nrc,.1 from J.i90° to '.i�;o0


• 


No rot:-,1. ton wan obtn.inecl on the "firr;t att1�r.1pt to 
::,to.rt No. 3 cnr,ine, however, it \·.'.:ts nQrmnl on the 
second rtt tcr.rpt. The no. l enr;inc U1 and P1 pur.ip 
stn.tuu lir�ltb; \-:ere slow to chaneC! to 13r"yen nnd the 
engine· v:n.r. shut down, On the :;cir:on.J i;tnrt·, tele­
mctcri w� shO\•'.cd the prensurc '.:.cJ b(� norr:1�1 even thour�h 
U1 :�tntu:, H{;ht stayed runbcr. 'rhc U2 pump status 
llr,ht !'or 0.n1:::inc Ho. G · wns f.jJ.o•.� t.<.1 chunr,e to 13rcen 
n.ftcr r.t:i.rt b11t ',/1.\C O.K. 
Encinc starts complete. 
Flight control dti:!Ck. 
Entrnuec Joor closed., 
Tnxi out st'..trtcd, 
On :runwn:r - - Ln plnr.:c. 
Totf.1,1 .ruc.l ?�•:O. 5, dn:tn. on c/n 0'.)0. 
Brake release. 


i1nx:imum afterburner - engines .l.ool< (�ood, 
120 Knots. 
180 Knots - throttler, rctardc(l to 100° settlnc. 
Lift off n.t.�20 !<nots - H�rdrn.ulicn check O,K.-
Gear selected "up" - Fnlse master caution flashed on -
Lnnd.inr; gear foldc(1 nn:'l rotatccl but stopped rctractinc 
npprox:inately half wn.v up - 'rlu·ottles retarded to f.l8° • 


. C/N 360 datn off - utility s�rr,tems check 0. K. 
C/N 37!1 dat11 on - gear selected down - �i�o KIAG - £;Ct.tr 
lockc:J clmm in up-proximately ?0 seconds with (�enr 
lieht::: !>hmri.n1� the snmc conditions as reported by chaGe 
com.in13 out of nftc:rburner to mil riower - data ::>ff 
c/N 1125 - /�car selected up and. retracted normally 
(.'.>5 second c:�;:clc) - sett inc; afterburner at ?0° throttle 
anc;lc.s - data on C/N 523 - off c/N 5J+8 - fln-ps selected 
up (20 second retrnction). 
Maximum afterburner set - pi tot hen. t off - nefnr of'.f. 
Cabin A.ltitude 6,000 feet oxyGen 0.K. - Cool:Lnr� 
cloors closed. 
O. 811 Mnch n.ncl 20,000 feet - sli�ht turbulen_ce - cnterin�:
cloud layer-n.bco.n Barstow, caiif'ornia..
Do.ta 0:1 C/N 81�2 - approximately 29,000 feet - •.-:ing
tips ·nelected on0.-h11lf (20 r.;econd::; to e30 dmm).
Datn. off c/N 892 - cab:Ln 6,000 feet and no chanee in
wind'shiel�l br�llowG TACJ\Jf 1>howr. Las Vegas at 7f3 NM -
n.ltitu<lc 33,000 feet. 







Tent Log, Flicht 1-7 (Cont 1 d) 
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1031 Level off at 35,000 feet and accelern.tinr, - 1.01 Mn.ch, 
1033 Startine left turn 55 NM from Las Vegas - chase indicntcs 


1.15 Mach - acceleration is vcrsJ slow. 
103J+ 390 KIAS starting to climb ::ilmdy - cabin record switch 


1035 


1037 
lo40 
101+3 


1049 


1050 
1051 
1052 


1053 
1055 
1056 
1058 
1059 
1101 
1103 
1104 


1105 
llo6 


1108 


1109 


1110 


1111 


off. 
" 


Climb and ncce.Ler11tion arc ::ilow. 
Data Control advises to accelerate at 39,000 feet. 
163 NM to Milford TACAN - 37,000 feet. 
FACS on - C./N 1495 on and l:.il5 off. 
No chanc;c in windshield bellow::; - Mach 1. 3 
Water, ar.unonia and LN� all 0.K. 
Data on c/N 1778 - wine; tips c;oinG to 65 ° at 1.38, 39,000 feet. 
Data off c/N 1800. 
Data on C/N 1809 - openinG bypass to 200. 
Bypass to 400 - EnGines normal - Data off C./N 1883. 
148 NM to Bonne ville - 1. !i- Mn.ch 
Data on C/N 2011+ - augmentation turned off - data accident­
ally turned off. 
Data on C/N 2052 - augmentation bein8 turned off - fn.ulty 
master caution lic;ht. 
Augmentation turned on individually - data off c/N 21!i-U. 
Data on C/N 2205 - stability maneuvers at 1. 4 Mach. 
Starting left turn to 195 headine; - 85 NM south of 
Bonneville, Utah. 
Data off c/J:f 2327. 
False master caution light. 
Data on C/N 2530 - stability maneuvers at 1.4 Mach. 
Data off c/N 2679. 
FACS on accelerating to 1.6 Mach. 
43,500 feet at 1.47 Mach. 
Mach 1.6 - data on C/N 2889 - stability maneuvers. 
Augmentation turned off bee;inninc; at C/N 2975 - encountered 
turbulence - false master caution light. Sideslip bec;inn­
ine; C/N 3012. 
Data off c/N 3o62. 
Lost all Mach and altitude tapes momentarily - copilot's 
altitude tape stuck at 50,000 feet. Maximum IAS of 
520 attained. 


• 


li-9,000 feet at 1.75 Mach - turbulence - then 50,000 
feet at 1. 79 Mach. 
Data on c/N 3208 - throat to 1. 9 Mach then to 1. 8 
Mach setting - speed 1.83 Macµ at 50,000 feet - bypass 
set 700 square inches. 
Bypass back to 400 at C/N 3299 - stability maneuvers 
with sideslip at c/N 3349 - slie;ht rudder buzz with 
full rudder displacement. 
Data off c/N 33gr. 
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Test Loe, Flif�ht 1-'/ (Cont'd) 


111') 
1117 


1118 


1119 


1120 
1121 


1122 
1123 


1125 
1126 


1128 


1129 


1130 
1131 


1132 


1133 


Data on c/n 3518 - FACS off all at once - stability 
mancuv1;rs o.t 1.8 Via.ch - maxir.1.um Mn.ch of 1.85 at 
49,000 feet. 
Datn. off c/rr 3617 - mil power set to decelerate. 
Dn.ta on C/II 3707 - scttinr; throats full open - data 
off c/H :::;(l1'.; - l. G'/ Mach, lt'.50 KIA.3 n.t 50,000 feet. 
Data on for ram purc;e test - pressure dump switch on -
cn.b�n altitude increasing - slic;ht pressure suit 
inf'lG.tior. - pilot placed purr;e switch op n;s cabin 
altitude neared l�o,ooo feet. 
Cabin alt�tude on.ck to 33,000 feet n.s scoop extended -
lost cln.ta momr�ntar.i.ly but turned back on - pressure 
dump swi tell back to no·rmal and cabin altitude dropricd 
to 31,000 feet - q1eed l.G7 M1lch at l+9,600 feet, 
Reprcssurizine cabin - total fuel 6'.,i,500. 
Cabin altitude comlnr, down - now 11t 9,000 feet -
military power set on all cnc;incs to decelerate. 
Dn.ta off c/N !+103. 
Speed 1. 51 Mn.ch at l+lr, 500 feet, ox�rc;cn llt liters, 
water ltlOO, ammonia Lt60, EE temperature 3?0, LN2== 7 /8,
P1 == 182, U2 == 200. 
Speed 1. l1 Mach, data on c/N LtJ.46, bypasG moved to 
700 square inches at c/N 11162, bypass back to �00. 
Speed 1.36 Nach, tips selected to onc-haJ.f. 
Data off c/If 11261, SSN set !tO, data on C/N 4285 for 
enc;ine shutdown n.ncl restn.rt. No. 1 enc;ine military 
then idle, rpr.1. 76. '.,i - EGT 230° - nozzle 71��-
No. 1 throttle of!' - 7')% rpm - m<1ximum afterlmn:er 
other enr;ines - speed l. 38 at l,1, 000 feet - EGT 160°. 
Air start on - throttle on nt C/H lr369 -:- mn.y have 
light off - EGT 1'{0° - throttle advance shows engine 
runninr:; - air start switch off - power increased to 
r:i.ilitary - ciatu off c/N 4427. 
Data on C/N lr!f73, No. 3 throttle military then i.r:.le -
rpm 7G% - EGT 220° , throttle off - speed 1. !t 3 Mach. 
Windmill rpm 6'/% - EGT 90° - total fuel 1+8,500. 
Left bypass to 700 square inches at C/N 11560 - then to 
400 at c/N 4595 - rpm '677� - EGT 90° at c/N 11619. 
Airstart Gwitch on - throttle idle - lir,ht off O. K. -
data off c/N ltG70 - engine norr:i.al. 
Enr,ine 1, 2, 5, G at idle - enr;incs No. 3 and hat 
8c.JiG rpr:i. - desccndinr; in slir;ht dive at approximutely 
l+oo KIAS. 


1131+ Speed 1.1 Mach - !roo KIAS at 3lr,OOO feet - data on 
C/N 1t801, bypa::;s door closed near 1. 0 Mach at 30,500 feet. 


1135 B�r1xtss doors indicate l+o left and :�cro ric;ht when 
wheels moved to full close - wine; tips selected "up" 


1136 Total fuel l,l+, 000 - No. 1 tank lr4oo. 
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Test Loe, Flight 1-7 (Cont'd) 


1137 


1139 


1142 


11!1-5 
11l.16 
1111'1 
111.s
1149


1150 


1152 
1153 


1155 


1158 


1200 
1206 
1208 


Auer.1entation turned off - with tips up aileron 
sensitivity increased. 
C3.bin record s•,:l tch on - oxyc;en 12. 5 liters -
,-;3.tcr ll-000 - 2r.L111onia li-30 - LN2 :/4 - slowing to 
0.8 r,::1ch. 
D;itn. on c/r; 5Y)l - N,J. 1 engine ··r;1pid chop from 
mlli t:i.ry to ic.J.le - idle rpm - EGT 621.i ·md 160° . 
Throttle shut off at C/N :il37 - r:pm and EGT stayed 
.1.t Get end 160° - when throttle moved t(Q) idle rpm 
dropp�tl rapidly to 34� and throttl� �oved �ack to 
shutoff. 
Windmill rpm st;1bilized at 31cf1 - E�T 90° - datr1. off 
C/N 5220 - t,rnk No, 1 transferrinr- - dab. buck .OP. 


C/N 5231 - airstnrt switch on - t�rottle to ic.J.le and 
qx:1 dropped n.pidl:/ to 28\t - licht occurred in 20 
second:. ',l'i th peak EGT of 320° -· d 11ta oif C/N 5276. 
Idle :9owcr on l, ? , 5 ·rnd 6 cncines - Hos. 3 ;.rnd l+ 
set at 89� for descent. 
Altituc.J.c l'i,000 feet. 
Altitud� 15,000 feet. 
Fl;:i,ps c;cin[; dm·.rn - speed 2li-O KIAS. 
Gear down (extended in 35 seconds). 
Altitude 10,'.;iOO foet - cnll.Ln altitude 5,500 feet -
helnH1t visors up - nt tror,en vents turnecl off -
:unmonia 11-3,:),.d 
Speed �?l,o KIAS - turbulence buffctini::; airpl:rne -
n.l ti tu(:c 5,300 feet - tower n�J)orted wind as 60° /111
tnotr;;.
Total fuel 32,300 - No. 3 tci.nk 22,600.
To',,er reports F-101 drac; chute just dropped on left
side of runway 2,000 feet from npproach end - landinc;
r,ea.r ccuncrn turned on.
Tour:hdm,n beyond drac: chute on runway - braking
parachute deployed at JlfO - 150 knots - only two
chutes blossomed.
Parachutes ,jettisoned 60 knots - brake chRtter at
slow speed - stop on runwa:{ - clir;i tal data. completely
expended. • 


Engine runs to military power on runway - sump low
level light on.
Taxiing in from rummy.
Parked in run station.
Enf,ine sh_ut do,m.







Ti.me 


Event 


Transfer 


ConditioI 


Tank* 


l 


2 


3 


4 


6L 


6R 


7L 


7R 


8L 
-


8R 


Total 


III.  DATA:


1. Fuel Data:


o850 


Run 
Station 


None 


. 17.2 


.29.7 


33.7 
. ·--·-----····-�---


37.8 


38.6 


38.7 


10.5 
----·----


10.6 


8.l
--··------ ------


8.8 
. __ .. _______ 


235-5
-


0953 


Run 


Station 


#8. X-fer 
Complete 


17.2 


29.7 


33.7 
______ ., ______ ......,.. 


38.0 


38.6 
----


38.7 


10.6 


10.7 


2.4 
----·-· --· 


2.4 
------ .. - --- ------· 


224.5 


* Fuel quantity times 1,000


1005 1026 . 1035 1036 


On. 20,000 ft Supersonic l_.13 M 
Run�y Climbing Climbing Climbing 


Auto Auto Auto Auto 
#6 X-fer #6 X-fe:r: #6 X-fer #6 X-fer 


-


17 .3 17.4 
- ·---- ------


29.9 29.2 
-----·--·•~·----·------ --··-·


3,3.7 32.7 33.4· 


lo42 


41,000 ft 


Auto 


#6 X-f'er 
Complete 


--


·-


lo43 
-- -


l.3 M


Auto 


#4 X-fer 


- -----


·-· 


1048 1054 
-


l.4 M l.4 M


41,000 ft 41,000 ft


Auto Auto 


#2 X-fer #4 X-fer


··-


___ .,_ .. __ -... ···-··-- ---···---------- -------·- -- ---·-


38.o


37.4


37 .4


10.7
-----· 


10.7 


3.1 


2.8 


223.0 


38.l , 'Z7 .o 12.l


17.3 8.4 4.8 2.6 OFF 
- ___ ..... --·--- ·-·· ·------- ·_ ------


18.3 8.7 4.7 l.3 OFF ·---------._ ________ ----�--· 


=7 
-- - . ----


-·


180.0 
- ·-


10.3 


l0.6 
--- ----·-


2.9 . � . 
-[¥-- . ------ · ____ ·· ________ · ..


165.0 . 158.0 . 142.5 139,-5 128.0 lll.0
·- __ __L . . ---


·-







., 


Time 


Event 


Transfer 
Conditior 


Tank * 


1 


2 


3 
-


4 


6L 


6R 


7L 


7R 


BL 
---


8R 


Total 


1057 


l.4 M


41,000 ft


Auto 


#4 X-fer 


� 


17.8 


-·--· ------- ·~ ---


7.2 


-------


·----------·


1101 ..


l..47 M


43,500 ft


Auto 


#4 X-fer 
X-fer


16.6 


________ .., _____ 


.3 


· ·· · ··-· .. ·-··-·-- -


----···---------- ---·· 


1o6.o 
--- ------· -


98.0 


ll<J7 


l.8 M


50;·000 ft


Auto 


#2. X-fer 


5.9 


---·-··-


OFF 


-· 


-----


---------


------- ··-·· ----·· ·-


85.0 


lll2 


1.8 M


50,000 rt 


Auto 


1h X-fex 


--


-


. 


·--


6.2 


6.3 


- ______... --·-


74.5


lll6 


1.7 M


50,000 ft


Auto 


#7 X-:fer 


--
OFF 


·--·-··-·


-----···-··---


·-·-·· 


--· ··--·--


3.3 
·-·· · · ·-·----· ·--


3.3 
. .. . . ___ ..,_,. ___ 


---·. 


---------------·. ---
69.5 


·· - . . ·---- ..--•-------- ·-·-·-·-· -------- ----�-
* Fuel quantity times 1,000


' 


ll22 


1.51 M


44,500 f't


Manual 


#8 Just 
Turned On 


-


·---·-�-- ·-


29.8· 


-----


OFF 


- ··-


ll29 


1.4 M


41,000 ft


Manual 
#8 On


·--


. 


---------


1132 1133 
-· -··-----·


1.4 M


'41,000 ft


Auto 


#1 �x-fer 


5.2 


., --· 


1.4 M


41,000 ft


Auto 


#1 X-fer 


4.1 


----------


--------- ·- ---- - .. 


OFF 
------ ------


------·--


-------. 
63.5 


-- ·-


OFF 


OFF 
. ----- -----


·51.0


·--


--------- --
.. 


.. -----------··· . .. -�----·----
45.0 43.5 


1140 


.8 
25,000 ft


Auto 


#1 X-:fer 


. . . .


-·-


___________ ,. 


I 
I 


-


--------
39.0 







---· . - . ·-·--- ··---·--·--·


Time 1143 
- -------· ·- -· .. 


Event 


Transfer 
Condi tior 


Tank 


1 


2 


81 F ....... . 
8R · · 


: ! -·--·----
: ! 


.8 M 
25,000 


None 


Total I! L--·· ..... -· .... ' .. 
38.o


ft 


1145 
-----·-- ---· - ...... 


260 KIAS


17,000 ft 


Hone 


-.4 


- .1


36.5 


* Fuel q_uanti ty t:L'rnes l, 000


1150 
- - ---······----··


240 KIAS 
10


.,
000 ft 


None 


··- · - ··--· ----


1152 
- . ·----�- -----


230 KIAS


4,ooo ft 


None 


1. 32.5


1208 
------. -----


Run 


Station 


None 


.7 


2.2 


.9 


2.5 


1 {) 
• ✓ 


-.1 


.3 


28.0 


- I- . i" ........ . 
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! 
i 
l 
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2,  Hydraulic Quantity Log: 


----4-..---- P1 
� 


P2 
+l +-----u-.-J __ --+------u....,..2 __ ---1 


:===T=im=e=:t:t:==F=.
L


=: _____ H._P·---
t


·· LL. ___ [ !I.P. 
__ j _____ F.L_ ...... __ H.P._ F.L. H.P. 


0925* 168 •·• •••··1 -1;,s··r· . ·167
... ··---++--


1
-
6
-


9
-+----I 


0940 176 190 I ! 168 l 19�, 167 180 169 178 


9 


1012 


1025 


1041 


1055 


1100 


1113 


1130 


1138 


155 


200 


197 


200 


200 


195 


200 


180 


I 


I 1 11�0 , I 
I 1
! l
! I 200 
! i


I! 1131 
I I


II 11· 
I 


I 


! I
: I 


192 


I ' 
' ' 


: : 187 


J.82


200 


lli5 1146
1 


1152 


_ 11591..L..-_ __,__ __ __.._,__ 


170 162 


150 156 


-·· ... . -- ·- ---·-·


F.L. - Fluid Level% (full - 20CY/a)


i .  


i; 
198 


199 


190 


182 


170 


J.78 


153 


90 


85 


-------··· ·-·· .. --·


H.P. - Head Pressure, pounds per square inch 


*Hydraulics Serviced


200 


192 


200 


200 


200 


200 


195 


200 


200 


... ______ ,___ ____ 







IV.  ENGINEERING COMMENTS:


1. Main Landing Gear Failure To Retract:


a. Shortly after lift-off, landing gear handle "up" was
selected. The nose gear retracted; the main gear bogies folded, 
rotated; and both of the main gear struts started to retract but 
stopped about one-third of the way up. After an inspection by the 
chase aircraft the gear was re-cycled and then it retracted normally. 
Extension for landing was also normal. The most likely cause of the 
malfunction appears to have been that one of several switches in the 
landing gear system broke contact causing the strut control valve to 
go to the de-energized position thus cutting hydraulic pressure to 
the strut actuator. In addition to the gear handle switch and main 
gear safety switches, the left and right door pin switches and the 
bogie rotate lock switches are in series; thus any one switch, the 
associated wiring, or switch connections could have caused the 
problem. 


b. During the aircraft down time after this flight, a
series of landing gear cycles which included 10 normal extensions 
were made, and this problem did not repeat. Prior to these cycles 
an electrical modification was made to change the gear sequence. 
This change causes the main gear strut actuator to be pressurized 
down instead of being depressurized between the time the gear handle 
is selected up and the actuator is pressurized in the up direction. 


2. Main Gear Actuator Bolt Failure:


The right hand main landing gear {MLG) strut actuator upper
pin failed. This pin attaches the actuator to the structural "T" 
fitting in the roof of the wheel well. The failure is apparently a 
fatigue failure, and the head end of the pin separated. The pins on 
both left and right :MLG strut actuators were replaced and a new design 
is in work. This hollow, internally threaded pin will be replaced 
with a solid pin. The internal threading originally provided for 
pin removal by special tools that are not now being used. Installa­
tion date for the newly designed pin is unkno,m. 


3. Nose Gear Torque Tube:


The nose gear torque tube rubbed against the upper center
part of the axle. This rubbing was caused by the nose gear axle deflec­
tion that resulted from the nose gear vertical load on this flight. 
The torque tube, which goes through the center of the axle, inter­
connects the two wheels for co-rotation. The tube has only about 
3/32 of an inch clearance under no load conditions; and apparently, 
axle deflections with heavy nose gear loads were not taken into account 
in design. The torque tube is being redesigned to have a smaller 
external diameter through the center to eliminate the rubbing. 
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4. Propulsion:


No major in-flight problems occurred during the flight;
however, minor problems were encountered with engines 1, 4 and 5. 
Engine shutdown and air starts were attempted with engines 1 and 
3 at approximately 1.4 Mach and 41,000 feet and with engine No. 1 
at o.80 Mach and 25,000 feet. No problems were encountered when 
engine No. 3 was shut down. Engine No. 1 (S/N 170-574) did not 
shut down at 1.4 Mach because of a throttle or main fuel control 
(MFC) malfunction. The so.me problem occurred at 0.8 Mach; however, 
on a second attempt the engine was shut down. The engine has been 
removed from the air vehicle in order to replace the MFC. After 
a test cell run to check the new MFC, the engine will be reinstalled 
in the air vehicle. During the latter part of the flight the primary 
(A8) and secondary (A9) nozzles· stuck closed on engine No. 5 (S/N 170-
552). The nozzle condition was noted prior to engine runup after 
landing. The engine was removed from the air vehicle for nozzle 
area control (NAC) replacement. The engine will be reinstalled in 
the air vehicle prior to Flight 1-8. Post-flight investigation of 
the engine data revealed that engine No. 4 (S/N 170-558) had an 
engine speed roll-back problem prior to lighting the afterburner 
at takeoff. The same problem was noted when the afterburners were 
lighted prior to accelerating to climb speed at approximately 9,000 
feet. This speed roll-back problem occurred before the roll-back 
normally associated with afterburner lights. The speed roll-back 
magnitude is between 400 and 500 rpm. A post-flight engine ground 
run with the engine still in the air vehicle showed the same roll­
back indication. The engine was removed from the air vehicle and 
installed in the General Electric (G.E.) test cell. No indication
of this abnormal roll-back occurred during test cell runs. The 
engine will be reinstalled in the air vehicle prior to Flight 1-8 
for further investigation of the roll-back problem. 


5. Brake Chatter:


Brake chatter during taxi occurred at higher speeds than
has been experienced since brake "burn-in" on preflight taxi tests. 
Pilots reported brake grabbing or chatter at taxi speeds between 20 
and 30 knots in addition to the previously experienced very low 
speed chatter. Considerable chatter was also noted on the right 
strut when turning into the runup pad. The brake computer was bench 
checked and found to be working properly. 


6. Ram Air Scoop Operation:


At about Mach 1.5 and 50,000 mean sea level (IBL) the cabin
pressure dump switch was turned on to vent cabin air outside thus 
reducing cabin pressure and initiating the ram air scoop extension. 
A cabin pressure decay ensued to 40,000 feet, and at that point, the 
pilot activated the cabin air purge switch. The cabin pressure then 
stabilized near the 34,000 foot level. As the instrumentation was 
not turned on during this period, ram scoop operation prior to 
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initiation of the purge switch can only be surmised; but the pilot's 
debriefing comment, of a momentary interruption in the air re-circu­
lating system, substantiates the conclusion that ram air was working 
prior to purge switch initiation. One and two-thirds minutes 
after initial throw, the dump switch was closed and the cabin pressure 
stabilized at the 31,500 foot level. About two and one-half minutes 
after initial dump switch throw, the scoop was closed as the cabin 
repressurization phase was initiated. The cabin pressure increased 
from a 31,500 foot altitude to an 8,000 foot altitude in one and one­
half minutes and then increased from the 8,000 foot altitude to 
5,500 feet in another two minutes. Prior to the test the cabin was 
also at a 5,500 foot level. During the test the cabin experienced 
a 10.7 psi differential pressure when the actual altitude of the air 
vehicle reached 50,000 feet. In an attempt to bring the cabin 
altitude control to the design level of 8,000 feet, the cabin pressure 
regulator is being changed. 


7, Instrumentation: 


Of the 742 data para.meters 49 did not perform satisfactorily. 
Twenty-five of these 49 parameters were not functional before flight. 
Twelve parameters did not check normal durine the preflight calibration 
and 24 channels have been reported as having same discrepancy after 
the flight though a portion of these data in these parameters can be 
retrieved by manual calibration and analysis procedures. 


8. Cockpit Instruments:


During the flight a failure occurred in the Mach number and
altitude readout on the copilot's vertical scale indicator. Post­
flight analysis revealed that a circuit breaker cutout was caused by 
a short in the amplifier to the indicator. 


9. NASA Tests and Instrumentation Operation:


a. Velocity, Acceleration, and Altitude (VGH) Recorder:


A good VGH record was obtained of the entire flight.


b. Landing Gear Cameras and Instrumentation:


The cameras were turned on prior to touchdown and functioned
correctly. Oronite hydraulic fluid had splattered on the main gear 
camera lenses reducing the quality of the pictures, but the data on 
the film was usable. Lense shades have been added since the flight 
to help shield the lenses from Oronite on future flights. 


c. Landing Rate of Sink Sensors (arms):


All three rate of sink arms worked fine. As on Flight
No. 5, the nose gear a:nn showed considerable wear. No data was 
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obtained from the wheel rpm pickups due to a siGnn.l conditioning 
malfunction. 


d. Internal Noise Measurements:


Data was recorded in the takeoff, the climb to 35,000
feet, and the deceleration from Mach 1.1 to 0.8. The quality of all 
data was good. 


e. Sonic Boom:


A sonic boom measurement was made at the NASA radar
site at Beatty, Nevada as the XB-70 passed 3.5 miles to the east at 
Mach 1.8 and 50,000 feet. 


f. Runway Noise:


Acoustical measurements were taken alongside the runway
for the takeoff and the landing. There will be no runway noise 
measurements for the next two or three XB-70 fli�hts. 
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V. I  OBSERVATIONS M D COM?<ENTS BY THE COPILOT: 


1.  Introduction:


The flight was scheduled for 1000 hours takeoff on lt Mar 65.
The flieht plan wns essentially a repeat of the flir,ht plan to have 
been used on Flieht No. 1-G. Tests scheduled were stability and 
control at supersonic speeds up to 1. 8 Mach, o�cration of the ram 
puree system at 1.68 Mach, enr:;ine shutdowns n.nd restarts at 1. L� and 
0.8 Mach, operation of the throat and bypass systems, calibration 
of the airspeed system and a i;uperr.:onic pass over rt r.;rpund station 
at Beatty, Nevada for measurinc; the sonic boom overpressure and 
signature. The flight duration was one hour and thirty-seven minutes 
and all flie;ht objectives were completed except one airstart at 
0.8 Mach n.nd the airspeed calibration. 


2.  Preflicht and Flicht Preparation:


I arrived at the airplane at o630 and it. appeared that the
airpiane would be ready as scheduled. I conducted an external inspec­
tion and an inspection of the electronic equipment (EE) bay without 
f1ndine any discrepancies. Mr. White and I then reviewed, \·1ith 
maintenance and enr,ineerinc personnel, the status of the airplane, 
and all carry over discrepancies. The most sii;nificant were an 
inoperative booster pump in the sump tank (No. 3) and a small hydro.ulic 
leo.k in the 10 port valve. The leak in the 10 port valve was of no 
concern since it only lcake'tl when usinc; the emcreenc:r extension system 
.and the leak _rate was considered to be acceptable. Since the No. 3 
fuel tank feeds the ene;i.ncs at n.11 times, o.n inoperative booster pump 
in this tank is verJ important. Mr. Spivak, North American Aviation, 
Inc., Assistant General Manacer and Chief Engineer, briefed us that 
a small power reduction should be accomplished at 180 KIAS during the 
takeoff roll. Fuel flo•,: rates would be very high at that time and 
by retarding from the full throttle position to 100 deerees throttle 
ani;le, the necessary .safety marGin would be provided in case another 
booster pump failed durine; the takeoff. At 0800, Mr. White and I 
entered the physioloe;ical van and bee;an donnine; the full pressure 
suits. Approximately 30 minutes later we left the van with Mr. 
White e;oing a few minutes ahead since only one pilot can be checked 
out at a time in the cockpit. At 084�, we were both strapped in 
the seats with all pressure suit checks complet0d. 


3,  In the Cockpit Prior to Taxi: 


The "Before Starting Encines" checklist was completed and the 
eross weight was approximately 500�000 pounds with the total fuel 
quantity eauge indicatinc 235,500 pounds. Engine starts began at 
0913 and were compl·eted ten minutes later even though several problems 


,,occurred. The No. 3 engine did not rotate on the first attempt but 







started normally on the second try. The No. 1 engine P1 and u1 hydraulic
pump status liGhts did n·ot change to green followinc; the engine start, 
therefore, the engine was cut off. Telemeterinc confirmed that the 
pumps had operated norrnn.lly and a second engine start was completed, 
The u1 pump status light still did not show �reen but the P1 status 
light was normal. Since telemetering showed all pumps to be satis­
factory, it was decided to fly with the u1 pump. status indicator
inoperative, The No. 6 enr,inc u2 pump status lir,ht was slow to chanGe
to Breen afte� engine start but was satisfactory for the remainder of 
the flight. All engines were started usine the "manual" technique 
and the exhaust gas temperatures (EGT 1 s) ranecd from 490° . to 550° 


with No. 1 ene;ine the hiGhest. All hydraulic systems were serviced 
to approximately 168%; however, difficulty was experienced in dis­
connecting the r,round carts with the hydraulic systems reading the 
correct amount. The level would chanc;e when pressure on the ground 
cart was dumped. While ::i.ttemptinG to lower the fluid level in u1
system, almost all of the fluid from U2 was depleted through cross. 
flow. While still at the run pad control checks were completed and 
each engine was run at r.1ilitary power. Fuel in the No. 8 tank was 
used fror.1 sliehtly over 16,000 pounds clo"m to approximately 5,000 
pounds prior to taxi in order that the nose wheel reactive load would 
�e less during taxi and takeoff. 


4.  Taxi:


Taxi out was started at 0954 and the instrumentation was
turned on for the first left turn, the first rieht turn, and when 
-taxiing ove� a rough ramp area. Brake chatter still occurred when
the pedals were applied. The airplane was taxied onto the runway
and a visual inspection perforr.ied by the crew chief. All hydraulic 
indications were normal except that the P2 head pressure was slightly 
high at 210 psi.


5.  Takeoff and Climb:


The total fuel, one minute prior to brake release, was 220,500
pounds. The parking brake was not set and the brakes were held man­
ually by the pilot after stopping on the runway. The engines were 
set two at a time into maximum afterburner. Brake release was at 
1018. It was still rou�h but the severity was considerably less than 
experienced on the last flight. After beginning to roll, all throttles 
were increased to maximum afterburner. Acceleration was rapid even 
with a Gross weight of approximately 4135,000 pounds. Near. rotation 
speed of 180 YJ1ots indicated airspeed (KIAS), the throttles were retarded 
to the 100° throttle 1-mgle position as planned. There was no detectable 
chane;e in acceleration rate. Lift-off crune at 220 KIAS and after a 
quick hydraulic system check, the Gear handle was selected 11up 11


• The 
nose gear went up and the main cear rotated and folded but stopped 


,retractine approximately 1/3 of the way up. Data Control advised to 
re-extend the landinG r,ear and it went down normally. After a short 
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wait and while at military power, in level flight at 240 KIAS, the 
gear handle was selected up n.gain. This tine the gear came up 
normally in about 55 seconds. After retractin� the flaps, maximum 
afterburner was set and a l100 KIAS climb initiated. The master 
caution light.illuminated several times but appeared to be a false 
warning. As requested by NM engineering, numerous checks of cabin 
altitude and visual checks of the windchield bellows were made �uring 
the flisht. No change in the be1lows could eveir be detected. The 
,r:round cooling doors all closed during the climb ;:i.nd the No. 6 fuel 
tank transferred normally with automatic sequencing set. A thin 
cloud l�yer was encountered around 20,000 feet and a littJ_e turbulence 
occurred at that time. The No. 3 tank was holding 32,700 po'unds nt 
the high level position. The wing tips were started. down to 25 
degrees between 29,000 and 30,000 feet while still.in the climb. 
The TACAN locked on Las Vegas at around 100 nautic1l miles (NM). 
While still climbing, the acceleration checklist was completed and 
the airplane was leveled at 35,000 feet. 


6.  Accelerate and Climb:


The acceleration was started at 35,000 feet. After accelerating
l�el from .95 Mach to 1.10 Mach a 390 KIAS climb was initiated to 
reach 41,000 feet. Acceleration and climb were very slow and it became 
obvious that an excessive amount of fuel would be re�uired to reach 
41,000 feet and nccelerate to 1.4 Mach. Data Control advised to climb 
only to 39,000 feet and then accelerate to 1.4 Mach. Due to the slow 
acceleration rate, the phot� chase airplane (F-104) was running v.ery 
short of fuel, therefore, in order that photos could be obtained, the 
wing tips were· selected to 65 degrees at l. 38 Mach. Approximately
80 NM south of the Milford TACAN, the wing tips were fully do'Wn and the 
photo chase airpln.ne brolte off for landing at Las Vegas. A small pitch 
transit occurred when all flight aucmentation control system
(FACS) were engaged simultaneously. Airplane acceleration rate improved 
considerably above approximately 1.3 Mach.


7.  Stabilitq' at 1. 4 Mach at 41,000 Feet:


The airplane was leveled at 41,000 feet and 1.4 Mach to obtain
bypass door and stability data. Bypass doors on both sides were opened 
to 210 square inches and then to 400 with no apparent pitch change. 
Pitch, roll, yawl and yaw 2 augmentation were turned off individually. 
When the last augmentation channel was turned off, n small aileron 
input apparently excited a lateral directional oscillation. Maximum 
yaw was slightly over 3 degrees. The oscillation appeared to be more 
directional than lateral and was not divergent.' Yawl and 2 were turned 
back on. A longitudinal pulse followed by a full rudder sideslip was 
then accomplished. ·Maximum sideslip was approximately 1½ degrees. 
A release from sideslip with half rudder damped rapidly. The geograph­
ic.al location was 85 NM south of Bonneville, Utah and a left turn was 
needed for Space Positioning. The scheduled wind-up turn to l. 4 "g" 
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was completed in the left turn. Upon completion of the turn, yaw 1 
and yaw 2 were turned off and another full rudder sideslip and a 
release from half rudder were accomplished. The sideslip angles 
were again approximately 1} degrees with full rudder and one degree 
at release from half rudder. It appeared that the pilot had more 
difficulty stabilizing in the full rudder sideslip because of the 
:iirplane's high sensitivity to aileron inputs, therefore, ther� was 
a small directional oscillation around the 1} der,ree yaw angles while 
full rudder was being held. Over-controlling with the ailerons is 
very easy to do ·and a concentrated effort appears necessary to prevent 
lateral directional oscillation. 


8.  Acceleration to, nnd Stability at, 1.6 Mach at 45,000 Feet:


The FACS were all engaged for the acceleration to 1.6 Mach.
Total fuel was approximately 100,000 pounds. A course was selected 
toward the sonic boom measuring station at Beatty, Nevada. The 
acceleration rate, using maximum afterburner, appeared to be moderately 
fast with approximately three minutes being required to accelerate and 
climb from 1.4 at 41,000 feet to 1.6 Mach at 45,000 feet. A longitudinal 
pulse with the pitch augmentation "off" was followed by a full rudder 
�deslip to 1½ decrees and then a release from half rudder, both with 
yaw augmentation on. Damping appeared excellent. A 1.45 "g" \.:ind-up 
turn was completed to the right. With roll, yaw 1 and yaw 2 augmen­
tation off, the full rudder sideslip and release from half rudder were 
repeated. Sideslip with full rudder was approximately 1.6 degrees. 
The period of the oscillation following the half rudder release _appeared 
to be fairly long and the airplane damped in approximately one cycle. 
A TACAN lock 6n Beatty could not be obtained, but the set appeared 
to be functioning satisfactorily. 


9.  Acceleration to, and Stability at,1.8 Mach at 50,000 Feet:


Slightly over two minutes were required to reach 1. 8 Mach at
50,000 feet with all engines set at maximum afterburner. The pilot 
and copilot Mach and altitude tapes failed momentarily at 50,000 feP.t 
and began to drive. Within 20 seconds they were back to normal with


the exception of the copilot's altimeter which stuck at 50,000 feet 
for the remainder of the flight. After speed and altitude were stab­
ilized, the throat width was manually c�anged by moving the control 
wheels from the full open setting of 1. 67 Mach to 1. 9 Mach. After a 
short stabilization period, the throat wheels ,:ere moved to 1.8 Mach. 
The bypass doors were moved from 400 square inches to 700 and then 
back to 400. No trim changes were reported by the pilot as a result 
of throat or bypass door actuation and no chanees in engine instruments 
could be detected. The sonic boom measuring station at Beatty was 
passed at 50,000 feet with the indicated Mach showing 1.82 to 1.83. 
The TB-58 crossed the station shortly afterward and should produce 
data for comparison purposes. With pitch augmentation off, a long­
itudinal pulse to 1.25 "G" was accomplished. The airplane damped in 
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approximately one cycle. A full rudder sideslip produced approximately 
1.6 degrees of sideslip and the pilot reported a very slight rudder 
buzz with the fully deflected rudder. Apparently the yaw damper 
actuation was feeding back slic;htly to the rudder pedals. A release 
from half rudder drunped satisfactorily. All FACS were turned off 
simultaneously without causing any unusual ·airplane disturbance. With 
the FACS off, full rudder produced 1.8 dee;rees_of sideslip and.the 
pilot reported that more 111.teral r.ontrol was required than at the 
lower speeds. The release from half rudder again exhibited satisfactory 
lateral direct.ional dampin[.'., A wind-up turn at 1. 45 "g" completed the 
planned stability maneuvers. The hic;hest speed d.urini,the flight was 
near the end of the stability series when the indicated speed reached 
1.85 Mach at 49,000 feet. 


10.  Deceleration to 1.68 Mach:


Power was reduced to military for the deceleration with 69,500
pounds of fuel remain.inc;. Transfer from No. 7 tank was in progress 
and the automatic sequencing was still operatinc; satisfactorily. At 
approximately 1. 7 Mach, the throat wheels were moved to the 1.67 Mach 
position to fully open the inlet. No change in engine instruments 
could be detected during the throat movement. 


11.  Ram Purge Tests at 1.68 Mach at 50,000 Feet:


With speed and altitude st1;1-bilized, the pressure dump switch
was actuated to open a 25 �uare inch openine; into the cabin so that 
automatic actuation of the ram air scoop could be checked. The cabin 
altitude immediately began to go up and reached 35,000 feet in 20 
seconds. noth pilots' pressure suits inflated slightly. The maximum 
cabin altitude was 40,000 feet but decreased rapidly as the ram air 
scoop extended. The pilot manually selected the "pure;e_" position for 
the ram air scoop as cabin altitude neared 40,000 feet .. However, it 
appeared that the ram air scoop was completely extended an instant 
earlier and his action only acted as a safee;uard. The cabin altitude 
stabilized at 33,000 feet until the pressure dump switch (25 square 
inch hole) was closed and then the cabin .stabilized at 31,000 feet. 
The "repressurize" switch was actuated to retract the ram air scoop 
and return the cabin pressurization to normal, The scoop operated 
satisfactorily and the cabin altitude.dropped to approximately 6,500 
feet. 


12.  Deceleration to, and Airstarts at, 1.4 Mach at 41,000 Feet:


Military power wn.s set for the deeeieration. The No. 8 fuel
tank was turned on manually to empty the tank and it transferred 
normally. No attempt was made to obtain automatic fuel sequencing 
from tank No. 8. At 1.4 Mach, both bypass door·s were opened to 700 


�square inches and stabilized and then reset at 400. No engine or 
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trim changes were noted. The pilot made afterburner light offs on 
two engines while the bypass doors were in transit without causing 
any problems. The wing tips were. raised to 25° and the speed and 
altitude were stab_ilized for engine air start tests. Because of­
close proximity to Edwards, these tests had to be perfonned in a 
slight turn. _The No. 1 engine rpm was unlocked and the thrott� 
retarded to military then idle. Rpm showed 76.5% - EGT 230° - nozzle 
7lo/o. When the.throttle was placed in "cut off 11


, the rpm only 
dropped to 75% and EGT to 160° . Maximum afterburner was set on the 
other five engines to hold speed and altitude. ·1t was not detected· 
at the time but it appears that this engine did not cut_off because 
of a throttle ·malfunction. There.was v�ry little change in rpm and 
EGT when the throttle was cut off.and when the throttle was placed 
in idle for restarting. A:fter the supposed restart the throttle was 
advanced and engine.response was normal. Power was reset on No. 1 
engine a:nd the No. 3 engine rpm unlocked and the throttle retarded 
to militacy then to idle. Rpm and EGT were 76% and 220° at idle. 
The throttle was then placed in the cut off position and rpm and 
EGT dropped to 67% and 90° . With the No. 3 engine cut off, the left 
bypass doors were opened from 400 square inches to 700 and a:f'ter · 
10 seconds closed back to 400. Again no engine or trim changes 
could be detected. The light off on No. 3 engine appeared normal 
and occ�rred approximately 20 seconds a:f'ter the throttle was placed 
in idle. The starting EGT was low. 


13. Deceleration From 1.4 Mach and Descent to 25,000 Feet:
Engines l, 2, 5 and 6 were retarded to idle and engines 3


and 4 were s.et at 89'/4 rpm and a descent of approximately 400 KIAS 
established. The descent angle appeared quite steep and the rate 
of descent was high. Near 1. 05 Mach, the bypass door control wheels 
were moved full aft to close the doors. The right bypass_doors 
indicated full closed; however, the lef't bypass doors st�ll indicated 
a 40 sq\.lare inch opening. During the �teep descent·, P


1 
hydraulic �ystem 


indicated 138% but recovered to a normal indication after level off. 
The f\.lel quantity indicating system is also apparently affected by 
fuselage attitude. Total fuel indicated 43,500 pounds and tank No. 1 
indicat·ed 4,100 pounds just prior to the descent. Three minutes later 
in the descen½, total fuel indi_cation was 44,000 pounds and No. 1 
tank indicated 4,400 pounds. The wing tips were returned to the up 
position and all augmentation turned off at .95 Mach. The pilot 
commented on the noticeable increase in aileron sensitivity after 
the wing tips ca.me up. Instrumentation data remaining near t_he end 
of the descent was 15% digital and 25% �alog. 


14. '  A'irstarts at o.8 Mach:


The_airplahe was stabilized at 0.8 Mach and 25,000 feet for
airstarts on -Nb. 1 and No. 3 engines. The No. 1·engine was set at 







military power and a snap'deceleration to idle accomplished. Idle 
rpn and EGT stabilized at 6c'/4 and slightly W1der 200°. When the 
throttle was retarded to cut off,. the rpn did not change. The EGT 
had gradually dropped to 160° but no change was noted at the time 
the throttle was moved to cut off. The airstart switch was turned 
on and when the throttle was moved to idle the rpm suddenly dropped 
to.34%. The throttle was �mmediately placed in. cut off as it eppeared 
that the throttle had been hung up and again had not snut the engine 
down. Windmill rpm and EGT stabilized at 31% and 90° with the throttle 
in cut off. When the throttle was placed in idle for restart, the 
rpn suddenly dropped from 31% to 28%, Th� light off occm:red in 
approximately· 30 seconds, followed by a peak EGT of 3200. ·For a. 


I • ' • 


short time, contact was lost with Data Control and it was decided to 
eliminate the last 25,000 feet airstart since fuel was beginning to 
13et low. The No. 3- fuel tank was down to 2:7,000 poW1ds and was not 
being replenished since all other tanks were essentially empty. 


15.  Descent:


Engines l, 2 , 5 and 6 were retarded to idle and No. 3 and
No. 4-engines were set at B(J'/o rpm. Speed was maintained aroW1d 400 
KIAS. After passing 15,000 feet, speed was decreased and the flaps 
were lowered and followed shortly by the landing gear. Tbe hydraulic 
quantities were checked just prior to gear extension and indicated P1 
180% - P2 145% - u1 153% and u2 195%. Approximately three minutes
after the landing gear locked down, •a hydraulic quantity. check showed 
U1 down to 9CP/, but ·all others· normal. The planned airspeed pace with 
a T�37 at 15,000 feet was €liminated from the flight pla� because of 
fuel consideration; however, turbulence would have prevented it being 
accomplished. Both pilots raised their helmet visors and turned off 
the nitrogen vent in preparation ·for landing. 


16.  Approach and Landing:


After entering the pattern on a wide base leg, 'the airplan�
was turne� over to me and I flew the base leg and the final approach 
until 3 miles from the runway. While holding 240 KI.As, turbulence 
was encountered and seemed to have a big effect on the airplane. It 
is surprising how much turbulence is-felt in th� airplane. The pilot 
began flying the airplane again approximately 3 miles out on final 
for runway o4 and turned on FACS for a short time because of the 
turbulence. However, he reported that no difference in flying qualities 
could be detected in that short time period. FACS was off during the 
remainder of the.final approach and ln.µding. Estimated flare _speed 
obtained from,Data Control was 189 KIAS and the Tower reported the 


I • 


wind to be a tight crosswind at approximately 30 degrees,from rW1way 
heading at 14 knots velocity. The crosswind and turbulence. cause4 
pilot effort to be hi�h during the flare and touchdown. The touchdown 
occurred at approximately 180 KIAS and was so'smooth that it was 
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difficult to tell the instant of ground contact. The braking parachute 
was deployed between 150 and 140 KI.AS and jettisoned near 60 KI.AS. 
The airplane deceleration was very noticeable although only two para­
chutes blossomed .. Brake chatter was very apparent near the end of 
the landing roll as speed slowed below 25-30 knots. 


17.  After Landing:


While still on the runway, ·au engines except No. 5 were run
up to military power. The No. 5 engine nozzle indicator showed full 
close, therefore, that engine was cut off� Digital data r.emaining .
indicated zero after landing. The sump low level warning light illum­
inated with 19,000 to 20,000 poun1ds of fuel remaining. I taxied the 
airplane approximately one mile while returning to the run station. 
Steering response W?,S good but brake chatter was very disconcerting. 
All engines were shut down after taxiing into the run station. Indicated 
fuel remaining wa,s 28,000 pounds tot.al with 16,800 pounds in No. 3 :tank.


18.  Maintenance Discrepancies:


a. The master caution light gave many false warnings.


19. b .. The landing gear failed to fully retract on the 
first attempt and required 55 seconds to lock up on the second attemp�. 


c. The No. l throttle.appeared to hang µp on two occasions
·when attempting to shµt down the engine.


, d... Orte of the tank No. 3 booster pumps was inoperative prior 
to flight. 


e. A small leak existed in the ten port hydraulic valve prior
to flight. 


f. The pilot and copilot Mach and altitude tapes failed,.
momentarily while at 1.8 Mach and 50,000 feet and then the copilot 
altitude tape stuck at 50,000 feet f'or the remainder of' flight. 


g. The No. 5 engine nozzle .went fully closed after landing.


h. The No. l -engine utility hydraulic pump status light was
inoperative throughout the flight. 


i .. The·left bypass indicated 40 square inches after setting 
.' manual wheel to full close. 
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19,  Copilot's Summary: 


1.  /\irpl,mc stability appeared to be good out to the maximum 
speed attained with aur;mentation "ON" or "OFF". 


2.  · Lateral clirectional oscillations are easily exci tecl by 
aileron inputs. 


3.  _Airplane acceleration was verJ slow between 1.0 and
1. 3 Mach with approximately 10 r:iinutes beinr; r�quir ed to go from 1. 0 
at 35,000 feet to 1.3 at 39,000 feet.


4.  Extension of the
at 1.68 Mach n.nd 50,000 feet. 


rrun air scoop was satisfactorily checked 
All other enviropj)lental control systens 


·were satisfactory.


5.  Bypass door .:1.ncl throat operation wai. excellent and cq.uscd
no detectable engine or tr:in changes. The response to manual bypass 
wheel movement is very rapid. The check l:i.st and flic;ht plan holder 
on the copilot's legs -::a.use sor:ie interference with the throat and by­
pass wheels between his legs. On one occasion, the ric;ht bypass wheel 
was inadvertently moved causinc the bypass door to open slightly more 
than desired. 


6.  Airstarts at 1,l.� and 0.8 Mach were satisfactory although
a probable throttle malfunction initially caused sone. question on engine 


· characteristics. 4 


'{.  All fuel tanks (Nos. 1, 2, l�, 6 and 7) except No. 8 
transferred automatically into the No. 3 tank. The No. 8 tank was 
turned on manually, therefore, no opportunity occurred to check auto­
matic sequencing on that tank. 


8.  The U1 hydraulic quantity dropped from 153')0 to 9Cf'/o \·rhen
the landing gear was extended for landing. All other hydraulic 
indications were satisfactory throughout the flisht. 


9.  Several hydraulic pump status lic;hts were slow to indicate
correctly after engine start. 


.• 


10.  Considerable difficulty was experienced in completing
hydraulic fluid service prior to disconnectinG ground hydraulic carts. 


11.  Bra'\(e chatter still occurred w);len the brakes were applied 
during taxi or landine roll-out be�ow 25 knots. 


12.  Brake release for takeoff was still roueh but of con­
siderably less maGn.itude than on Flie;ht No. 6. 
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13. Airplane response to turbulence is high.







ll+.  Engar,cment of FACS on final approach made no apparent
chance in handlin� qualities. 


15.  Airplane touchdown was excellent even under conditions of 
turbulence. and crosswind. 


16.  FuselaGe attitude appears to have an effect on both fuel 
and hydraulic quantity indications. 


17.  · Dir,ital data was depleted and analog data was near 
depletion at the end of the flir,ht. 


18.  Only two of the three landinr, parachutes blossomed.


19.  A sonic boom measurement was obtained at approximately
1.  8 Mach and 50,000 feet.


20.  The electrical system r,ave satisfacto:rJ operation.


21.  Wing tip operation was satisfactory. ·


22.  TACA.N and UHF operation appeared satisfactory.


23.  The consumption rate on water, ammonia and liquid
nitrogen appeared to be satisfactory. 


,t 
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VI.  CONCLUSIONS :


l. Mission objectives were successfully achieved. The ram air
scoop operational test at 1.68 Mach and the engine airstarts at 
1.4 and 0.8 Mach were successful functional tests. 


2. The aircraft systems which gave overall satisfactory opera­
tion are: 


Flight controls 
Flaps 
Hydraulics 
Environmental 
Electrical 
Oxygen 
AICS 
Communications 
TACAN 


Fuel 
Engines 
Ram air scoop 
Wing tip fold 
Nose wheel steering 
Instrumentation 
Fire Detection 
IFF 


3. Several hydraulic pump status indicators were slow to indicate
correctly during engine start. Considerable difficulty was experienced 
in completing hydraulic fluid service prior to disconnecting ground 
hydraulic carts. 


4. Brake chatter was excessive during aircraft taxi both in
the 20 to 30 knot range and when stopping the aircraft. Brake release 
for takeoff was still rough but of considerably less magnitude than 
on Flight No. 6.


5. Engine speed roll-back occurred prior to lichting the after­
burner on No. 4 engine. No. 1 engine failed to shut down when the 
throttle was retarded to the cutoff position during airstart tests 
at o.8 and 1.4 Mach. 


6. The landing gear failed to retract on the first attempt.


7. The environmental control system did not maintain the cabin
pressure altitude to 8,000 feet as designed. 


8. A circuit breaker cutout caused failure of the altitude read­
out on the copilot's vertical scale indicator. 


9. Airplane stability appeared to be good with FACS on or off.
Lateral directional oscillations are easily excited by aileron inputs. 


10. Automatic fuel transfer from tanks l, 2, 4, 6 and 7 was
successful. As planned, tank No. 8 was manually controlled. 


11. Bypass door and throat panel operations were excellent and
caused no detectable engine or trim changes. 
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12. The U1 hydraulic indicated quantity dropped from 153% to
9% when the landing gear was extended for landing. 


13. Airplane response to turbulence is high. Engagement of FACS
on final approach made no apparent change in handling qualities. Land­
ing touchdovm was excellent even under conditions of turbulence and 
crosswind. 


14. Only two of the three landing drag chutes blossomed.


15. The main landing gear actuator upper pin failed from metal
fatigue. 


16. Axle deflections with heavy nose gear loads caused nose gear
torque tube rubbing. 
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VII.  RECOMMENDATIONS:


1. Investigate the cause of the failure of the landing gear
to retract. Conduct further gear retractions to increase gear 
retraction confidence nnJ. to verify the gear sequence chunge. 


2. Investigate the engine speed roll-back condition on No. 4
engine. 


3, Eliminate the heavy brake chatter which occurs when the 
brakes are applied at low speed and revise brake system or procedure 
to allow smooth release- \·rhen beginning the takeoff roll. 


1L Correct the co.bin pre�sure regulating system to maintain 
the design pressure altitude. 


5, Reduce the lateral control sensitivity. 


6. Make necessary changes to the drag chute system to insure
all three chutes will inflate at deployment, 


7, Review for possibility of improving hydraulic servicing 
procedures 


8. Eliminate or minimize crossflow between utilit�r hydraulic
systems under normal operating cond.itions. 


9. Improve the hydraulic pump status lights to give more rapid
and reliable indications of changes in pump status. 
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