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I.  SUMMARY:

11 The tenth flight (Flight 1-10) of X%B-70, No. 62-001, with
Mr. Al White, North American Aviation, Inc (NAA), Pilot and Colonel
Joseph F. Cotton, Air Force Flight Test Center (AFFTC), Copilot, was
completed on 20 Apr 65. Takeoff from Edwards AFB runway O was at
1130 hours PST, and landing on Edwards runway 22 was at 1255 hours PST.
The takeoff gross weight was 503,300 pounds. Total {light time was one
hour and forty-two minutes. Total supersonic time was seventy-four
minutes and total time at Mach 2.0 or greater was fifty minutes.
Maximum speed and altitude were Mach 2.29 and 58,500 feet.

2 Prior to, and during flight, the following discrepancies
existed:

a. Twe fuel pumps inoperative (1 in 6 left, 1 in 8 right).
b. Engine air bypass door manual control wheels inoperative,

c. Right engine air inlet duct unstart indicating system
inoperative.

d. Engine air bypass door areca counters out of calibration.

e. Minor hydraulic leaks in the right wing tip hinge and the
left main gear strut.

3K Although discrepancies were noted during preflight inspec-tion,
engine start, and taxi to the runway, no major problems developed.Brake
chotter during taxi was not as severe as on previous flights.,Military
pover checks of the engines were very satisfactory.

L, Lift-off, after a ground roll of 10,400 feet, occurred atan
estimated speed of 212 KIAS, The left main and nose landing gear
retracted normally, but the right main folded and rotated and did not
retract. Upon recycling, all three gear retracted normally. Flap
retraction was noxrmal and climb to test altitude of 57,500 feet was
initiated. After passing through Mach 1, manual control of the bypass
doors with the standby electrical switches was established. Hung up and
unaccounted for movement of the bypass door area counters became apparent
at this time. The windshield was raised to the up position for the first
time in flight as the aircraft passed through Mach 1.13 at 34,000 feet.
The tips went full dowm at approximately 500 KIAS. Manual operation of
the bypass doors and both manual and automatic shock position control
tests continued through the climb., At 57,500 feet, Mach 2.25 stability
and contrel maneuvers and inlet unstart tests were completed.

DI Ram purge tests, conducted during the descent (43,000 feet,
Mach 1.75), were satisfactory, but both pilots' altitude tapes locked
up during the period of high cabin altitude and remained inoperative
for the remainder of the flight. Continued descent, lowering of the
windshiecld, wing tip wnfolding, gear and flap extension, approach, and
landing were normal. Teuchdovm speed was 174 KIAS. Again, as in pre-
vious flights, cnly two of the three drag chutes deployed.
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TEST LOG:

0927
0952
1006
1008

1009
1010

altesLik
.:019

1014

1038

Pilots in cockplit

Right bypass area counter 250 later 170 square inches,
Lelt bypass area counter O.

AICS package power - Oi.

Utility pouer on to checl AICS.

AICS checis complete,

C/N %6 - all engine starts manual

Start Engine Wo. 3 ~ EGT 520°C - Ag 67% -~ all O.X.
Start Engine No. 1 - EGT 490°C - Ag 73% - all O.K.
¢/l 177 Start Engine No. 2 - BGT 550°C - Ag 705 - all 0.K.
Start Engine No. 4 - EGT 560°C - Ag 71.5% - all O.K.
Start Engine No. 6 - EGT 530°C - Ag 70.5%

The lic. © utility pump indicator went green then to
orange

Us pressure is a little high.

Start Engine Ho. 5 - BGT 520°C -

laster caution light stays on because of pressure light
on No. 6 utility stotus.
Engine Ne. 3 Ag is 675 -~ Res
Generator on - Checks O.H.
Us - h350 psi (TM‘Van reading).

Service hydraulics - Up 160 psi

Master caution light still blinking on and off.

Bleed air check,

Ag pesition at idle

Engine No. 1 - 73%; Ho. 2 - 704; MHo. 3 - 67.5%;

Hol, - — Tals He.. 5= 734 and e, & ~ Wlb:

Ingine Ho. 1 at military powey - A position - e
Take hydraulic quantity readings (Seec hydraulic card).
Flight conurols check 0.K.

Cheel: FACS and trims - CLK.

Tover reports wind at 6 lnots irom 240°

jo)

.

(Sl

Af
- T3%.

©
<
ct
O
ﬂ
L
[¥2N

Engine No. 2 - military power; BQT - 200°C; Ag - 38% -
A A6
Engine Ho. 3 - military power; EGT - 880°C; Ag - 39% -

¢/11 1690.

Engine No. & - military pover; EGT - 910°C; Ag - LOH -
C/H 17325 nomzle seemed o hang uwp when LGT was approx-
imately 9h0° - 950°C.

BEngine No. 5 - military »ower; ECT - 850°C; Ag - 124
C/M 1780; high vibe 1izht blinks on with vibe between
LWy - 505,

Engine No. 6 - military pover; RBCT - 880°C; A8 - hly;
¢/M 1222; Air date, BEngine No. 3 nozzle caution, and
master caution lights flashing on and off. Cycle cir-
cutt brecker ong time - lights go oul.

o

g
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Test Log (Cont ')

1039
1040

10k1

10h2
103

1104
1107

1108
1109
11321
1111:30

el =] SlE0
TES:

1113:20

1115

A8 Tor engine Ho. 3 at idlc is 67.5%.

Fuel level btank Ho. 3 - 23,300 pounds;

Tank Mo, 6 - Auto.

Starl flight recorder.

Close cabin door; AUX-COOL and fans - ON.

All engines te military pover; C/N 20570,

Right hand bypass doors. indicator reads 100 sguare
inches; EE bhay temperature 68°F; disconnect ground
cooling; take hydrawlic readings (see hydrawlic card
Take fuel quantities and other readings (s2e fuel ¢
Wind 6 knots at 260°; cleared to taxi to runway OhO.
C/N 2578; brake rcleage; start taxi.

Auto brake check; ferward and aft; coaution lights come
on on voth systems. Systom 0.K. as long as light is of?f
when auto is selected.

Ston for inspection;

Brake chatter not so bad; left hand brake chatuers mcre
than the right

Data on C/H 3355

Flight controls check; data off C/N 3399.

Flapys down.

~—

Texi cnto runway C40; take guantity rcadings (see fuel
card).

Line up on runway; stop; left hand brake has a lot cf
chatter; inspect tires; check flight control positions.

Reset data counter;

Hydravlic readings: Py - MiH; Pp - 1405 Uy - 1hE; Up - 1&
Opercbtions vehicle reports the runway iz clear.

Twe ninute warning.

Data C/I 12k,

Data On.

Advance power to 85% rpm -~ Refer and coolant circuit
turned on,

Lipht alterburners Engine Iic. 3 and Wo. 43 Engine lio.
and Ho. 5; Bngine No, 1 and ¥o. O - Tanis & 8l oy v Bl

T Aoker Pavls /S ofr.

Braje release - advance peer to maximuon alterburner
A1l engines look good 100% T .3%; EGT good; A3 good;
Rotation 205 KIAS; 1ift off 212 KIAS.

Data on C/H 322; put gear handle up; nose and left main
gear going up 0.K.; right main gear folding and rotating
but does not retract; all gear decors are open; pull
throttles back to 85%; C/I 356

Right strut remains dowa; Up - 130; Uy - 200 plus

Red 1light remains on in handle; hydraulics look good.
Engines look good.

2
ed

5 o
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Test Log (Cont'd)

1116

1815147

1118
b Ay
1120

C/H 393; put gear handic dovn; all gear dowvn and locked;
Right gear stayed folded until left gear was down; 3
gr=°n gear lights; airspeed 250 KIAS; Uy - 184k; Up - 192;
- 200.

C/H Lh8; put gear handle up; all gear up and locked;

red light out in handle; airspeed 255 KIAS; select flagps
up;
Flaps up; advance throttles to maximmun alterburner.
Little turbulence,
Airspeed TB-58 - 372 KIAS; XB-70 - 350 KIAS.
Mach .77; all sucker doors are closcd
Airsveed ho5 KIAS altitude 19,000 feet.
Rumble disappea 21,000 feet; Mach .9; altitude 25,000
feetl
Moch .93 airspeed 00 KIAS; C/I 720

Wing tips to onc—half, hyd“'u11c0 loou good; both wing
tips indicate 25° - 28,000 feet.

Coming up on 33,000 feet; little buflet in turn and at
low 'JT‘GG.L .

Come to a 35° heading.

Indicate ilach 1.C ncwu

Left hand bypass 200 square inches; hit beep switch about
6 times - indicaticn yeb;
Been switch - left hand 200, wandering 200-200 square
inches,
Right hand opening - 400 square inche

SO° heading and still turning
Righi hand bypass 100 square inches.
Letft hand bypass 220 squase inches; FACS Onj En
looic oo,

[

=

Mach 1.13%; altitule XB.-70 34,050 feet;
T-50 indicates .13 Mach o 30,150 “eet; dwpass croa
hol:iing 192 sguare inches lelfs lend 410 square
inchies vloht hand.

Bypass area - 170 sqguare iinches lef
inches right hand.

t hand; H0C souare

C/ 1300 - Uindshicld roum selected up - ronp up.
Coming up on 500 KIAS -~ select uing tins to 65° pesition

in a 1ittls turbulence:

Byress moved to inciease,

uynvs area right hand 500 square inches; left hand 750
sguars inches

Shocls ﬂosition in rad; bypass azen left hand 750 sauare
inches; rdlsht hand 500 nouave inchos;

Left nd right shock nositions about even;

Shoeel. position one-fourth: inch above jellew,

A i





Test Log (Cont'd)

1134

1136

3137

=
—

QL
22

1139
1140

11k

1143

1154

Fngines good; airspeed 190 KIAS; Mach 1.58; Bypass

areo holding 750 squoerce inches left hand and 500

square inches right hand.

Mach 1,50

Bypaos area 750 syuarc inches left hand; 500 squarc

inches right hand; holding steady; water on; Mach

1.65; pitot heat and windshield defog gwitches off.

Left liand throat wheels at Mach 1.72; right hand

throat auto; whecel at Mach 1.73; threat follows

well; maintain shock poultlon above yellow.

Throats set at Mach 2.0; total temperature XB-70 is

116°P; 120°C indicated »y TB- 53; XB-~T70 losing a little

speed.

Fach 1.77; airspecd 4e5 KIAS; some air vehicle turbu-

lencnr tach 1.8; bypass area 7HO sauare inches left

hand; 500 square inches right hand; TACAN breaks

off Lhcn locks on Tor a while; shock position holding

steady one-eighth inch above yellow.

Airspeed 500 KIAS; altitude 50,000 feet; Mach 1.9

Total temperature 166°F.

Auto throat leading 0.02 HMachj; turn right 5°

Mach 2.0; altitude 54,000 feoet; total temperature 194°T;

Jost speed in turn; Tg cutback 0.K.

c/u JQBH' cpen bypass deors; data continuous; left and

right shocli position indicators proceeding toward bottam

of green; needles jumping a little bit: positive move-

ment; left hand 830 square ?nchec; right hand 520

square inches; right needle sensitive, nolt to nuchg

right hand bypass 520 sguave 1nvn_v, right needle oscililat-

1ng down in white; left hand needle 390 square inches;
right hand 520 square inches; left necedle steady; right

necdle oscillating; master caution light on; unstart

right hand duct; needle was in the green when wistart

occurred; ldach 2.19 reset; in the white on left -

ncedle oseillating heavily; just in vwhite on the right nct

in cross pateh yet: left hand byvass area 850 square

inches.

Ripht hand bypass arca 530 square inches; Mach 2,13

throat is 2.15, lelt and right; air vehicle Mach 2.13;

decrcase bypass area.

Engine To. 1 2 3 I 5 6
Ag % 93 2 0 9% % 9B
EGT °C 83 830 82 822 820 820

Total temperature 262°F; right hand unstart light is on.
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Test Log (Cont'd)

11ks Both needles in cross hatch; both needles oscillating;
Mach 2.23; throat is following very well; altitude

57,500 feet; lose a little altitude; a)ply full power.
Right hand duct unstarted; left hwn& needle oscillating
Trom the white te the cross hatch; right hand duet
unstart light on; deccrease bypass arca te 570 square
inches; needle in white and dips to the cross hatch;
bypacs area 600 squarc inches; both needles in the
cross hatch; left needle more nervous than the right
necdle.

1148 Byvass area 310 square inches right hand; 840 sauare
inches left hand; engines look good; throat holding well
in "AUTO"; needles in cross hatch - holding at uOO square
incheg; cannot get rid of unstart light.

11bkg Total temperature °7°°p- altitude 57,000 fect; Mach 2.23:
Turn 30° bank angle; bypass arca average 920 square

1150 Heading 262°.
TS Engines looking well; in the turr the 1nft shoclt positicz

iti

indicator (needlc, vent to the middle of the green; lefv
needle nervous; hold leflt neediez in top of whitc- right
needle steady in bottom of vbito

1152 Cabin altitude 6,000 feeh; BE Loy to
needles very nervous, very dl;;lculc
gresn; bypass area 020 square inches; ncedles oscillating
full width of green inteo vhite; air wvehi
turbulence; TB-56 reports turbulence at 16,000 feet;

“upt;callv impossible te hold bottom of grcen; DOtJ

nccﬁlﬂs even-running nid green to cross ha

1183 lach 2.23; altitude 57,200 {ect
Bynass aren left hand 80C sguare inches; right hand 500
seuatlt inches)
Date on C/N 2660
Bng. To. A 2 3 ! 5 G
AR =G 77 75 75 82 80 79
Data off C/If 2077; throttle anglie 34° to 85°,

115% bach 2.25; altitude 57,500 feet; throat wheels sat at
2.1 Pach; throeat holding zeal fine; hawxd te hold air

vehicle Mach nunbar,
FACS. oy Tank 2 off: Data bn CfTr 223
Ribtel pu’be - turbulence - air vehicloe walloving a lot;

Data o 2769.

A

1555 Lost al ultulc and airspeced during pulse.
1257 Ady vehiele heading 200%; ¢/ 29Cs

Bypass aren left hand 300 snuare inches; right hand 500

square inches
Shocelk Pofjblon left hand - ton »Ff yellow; right hand -
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Test Log (Cont'd)

1157

1158

1159

1200

202

1203

120k

1206
1207

Bottom of jyellow; FACS off; Data on C/N 2892; Pitch
pulse; right hand duet unstart light onj; yaw pulse
marrer; FACS on: Data off C/N 20275 ne such thing as
bottom of green, needle jumgs around too much; needle
will jump to top of green and get stable even though
the controls are not being mnoved.

Data on C/N 2985; turbulence; needles in mid-green for
5 scceonds)y now mid-white; bypass area left hand 820
squarae inches; right hand 520 square inches; throat
holds fine in AUTO; Data fox 5 second C/N 3005; left
and right needles oscillate full width of green; by-
pass nrea holding steady left hand 820 square inches;
right hand 520 square inches; when needles get into
top of green or yellow they dampen down and get stable.z
Bypass area left hand 800 square inches; right hand
90 square inches.

Data on C/N 3010; right hand duct neadle oscillating

frem top of yellow to bottom of red, throat nolding
steady, bypass area 450 squore inches; left hand duct
needle oscillating Trom mid-yellow to top of jellow;
bypass area 74O square inches; C/N 2062 - Ducts unstart,
left and right unstart lights On; pilot could feel
unstarts; close both bypass doors simultancously to
370 sauare inches right hand and 420 square inches left
hand; needldes bounce from rellow to red area.

Data C/N 3112; ncedles do not oscillate as bad high as
low;: rudder pedal buzz; Data C/H 3145; bypass arca left
hand 770 square inches; right hand 370 square inches;
threat good: right needle in top of vellow; left needle
in middle of yellcw. Air vehicle Jost a little altitude,
helding Mach number;

Full power C/N 3112.

Altitude 57,000 feet; lach 2.27; needles top of green;
standby switch - AUTO; C/W 3172; airframe buffet dis-
appearing; thrcat and bypass areas sel; full pover

C/N 32115 Data off C/N 3215.

Data on C/N 3360; duct perfommance low: throat Auto;
throat Mach number 2.1 right, 2.07 left;

Shocl position forward.

FACS offf - Trim air wvehicle.

Data on C/N 3485; start wind-up turn; twrbulence was
rough in turn.

Data off C/N 3530; altitude 58,500 feet; start another
turn; Data on C/N 35h7; just about to get the reguired
"g'" and turbulence starts; Data off; centinue turn.
FACS Off; Daota on C/I 365%; Pull up and releasc -

slow cyeles; Data off C/N 3590; gained about 500 or
600 feet in altitude; heading 150°.

::\,w "\t.l





Test Log (Cont'd)

1205 Date on C/H 3752; oLio augmentation off; sideslip
full wight ruddor.

1232 1.5° sideplip; ydw damper worlking; rudder release;
data off; sideslip; data on C/N 3826; FACS off.

RS Full rudder sideslip and 1eleasc; Mach 2.29 right
duct uwnstazrt; stoart recovery; data ofl C/N 3879; FACS
on.

ieaks Come out of afterburner on engines 1 and 6 and 2 and
55 duct performance normal; Mach 2.27; data off C/H
3984,

1216 Four engines at military power; cngines 3 ond 4 in
aftorburner; altitude 56,000 feet; LI, good d ba on
c/m L056; Light afterburner on anlnﬁ" 1 and 6; data
off; turbulence rough occasionelly.

120 Altitude 5 ,SOO Teet; lMach 2.2 [lutter pulses (P-R-Y);

Cabin record ready; PALu xRy doita; fonly, pikeh soulise)

*u“bulcncv c/m 120,

1210 Data on C/I1 1169; roll pulse; data off ¢/F h180; FACS
on; data of” C/N h195,

1219 Data on C/H h215; Cflutter pulse; data off C/N 4230C;
total temperature 273°F; problem slowing air vehicle
dovm, military power; Mach 2.2N; altitude 5L,000 feet;
rate of descent 3,000 [eet mor minute,

1222 Altitude 50,000 feet; llach 2.1; total fuel 57,000 pounds.

1223 Light afteiburncr engines 3 and h; 2 and 5; and 1 and
G; take engire 1 and 6 out of afterburner.

122h Data on C/I I5hs,

1226 titude 49,000 feet; lizch 2.02; bonk angle 45°; engines
1 and 6 at leltarv power; other engines at minimum
afterburner; data on C/I “b'f FACS off; flutter pulse

data off,

1227 Bypass area left hand THC square inches; right hend 500
square inches.

1228 Date on C/N h735; FACS off; pitch pulse high in altitude;
roll pulse; tank 1 feeding; data off; come out ol after-
burner; data is on.

1229 Light to moderate turbulence; go below kiach 2.0, heavy
turbulence nowr,

1230 Data on C/N 1850; all kinds of [lutter points herc;
data off c/n 1865.

1232 Bank angle 00%; tank 1 dowm to 2,500 oound swnp is
hoTi*ng; needles above bottom of green; +@ on C/iI

503&; light afterburner on engines 2 wnd ; liach 1.8:
o 9 H

titude 15,000 feet; pitch, roll and yaw pulses;
)ata ¢/ 5135,
1233 Slovw descent





Test Log (Cont':l)

1234 Tanlz Ho. 1 off; cone out of afterburner; data on C/N
5145; altitude 43,000 feet; Mach 1.75; dump cabin
pressure; altituﬂe tapes locked up on pilot's and co-

pilot's panel; cabin 28,000 fest - did not go to purge;
altitude 43,500 feet; Mach 1.67.

1235 Data C/N 5182; select cabin repress switch to normal;
normal performance on duct; cabin altitude had risen
to 29,500 feet- cabin altitude decreasing 26,000 feet
now, Pilot's and copilot's altitude tapes locked up.

1236 Cabin ultltude 25,500 feet; air vehicle altitude k3,500
feet: repressurc now; EL overheat lignt on; cabin alti-
tude 20,000 fect; rclease switch; throat normal Auto;
EE temperature U3°F; cabin altitude 11,000 feet and
decreasing; bypass area left hand 930 square inches;
right hand 510 square inches; Mach number decreasing
from 1.5 to 1.k,

1237 Wing tips to 25°; reclease rpm lock-up.
1238 Come back cn power engines 1, 2, 5 and 63 standby alti-

tude indicator read 42,000 feet.

Standby altitude L1,000 fect; LN, 15/16

going subsonic; tank Ho. 3 uel “? Q0 pounds; heading
6C°' close bypass doors with LlQCbrlC switches; left

hand zere square inches; right hand 250 square inches.

1240 Altitude 3:- 000 feel; Mach .95; TB~53 shows less speed
and altitude; F-10% indicates 32,000 feet; master caution
Lialit dsionyg left and xdeht throat panel. c“tend lights
are on; wing tips 25°; turning left.

Mach .91; %% data left.

12h1
1ah2 Little ruble - getting heavier .now; Mach .20; vindshield
dowmy dnercase in noise luvel; data off; wing tips up
at .70 Mach mumbar; o0 3,5C0O pounds; IR L0,
12kl Bypass doors closel left hand zero stuaré inches;
right hand 220 Joua‘ aFeileiss Bisth imueeils) a2 58
£

=) .
Mach number; tank 8 left 1,000 peunds; & right 1,600

pounds; tanlk No. o on,

1234=5 Tank 'o. 3 on for _;O seeconds; ne fuel ITlewr

12h7 Gear down at C/IN 5883; Up at 130; PACS off; aivspeed 230
KIAS; gear down and locked:; gear deors closed; flaps

doim; sump Llow level lJight on.

1248 Descending through 8,000 feet; will land on runway 220.

1250 Airspeed XB-TC 230 XIAS; TR-58 223 KIAS; final approach
airsueed 200 KIAS.

1253 Touchdown; airspeed 17h KIAS: drag chute deploy 170 KIAS;
2 chutes; tt son chute at 60 XIAS; Uy - 20% and holéd-

5!
ing; some brake chatter; left wing low (left strut is
lower than rJ.ght strut).
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Test Log (Cont'd)

1256

1257
1253

13G0

1301
303

1304

1312
1315

Engine readings at idle powver:

Engine MNuwmber 1 2 3 It 5 6
Rpm - % 61.8 61.9 61.7 61.5 61.5 61.9
Lal ~Lo¢ h80 h60 50 500 430 160
Ag - % 7h 70 68 72 73 71
Vibe - % ADS 5 12 8 2= 1D e
Eng 30 S 5 10 %1% 3
Engine readings at military power; data on C/N G473:
Engine TMumber 1 2 5 5
Rpm - 0 100.0 100.0 100.5 100.8 99.8 100.2
BGT - °C 875 900 875 910 880 830
Ag ~ % 45 40 n L2 O X

Run stopped Lecause air vehicle started to move; data off.
Take quaniity rcading (see fuel card).

Make engine speed roll back checks - advance powver from
idle to military to afterburner then retard to idle; data
on; engine No. 1 no roll back; ongine No. 2 .2% roll bacik;
engine No. 3 .2% roll back; engine Ho. 4 .3% roll back;
engine No. % .2% roll back; engine No. 6 no roll vack.
Left strut is lower than right strut but the strut has
not "bottomed" out; taxi off of runway; shut dowm engines
1 and 63 Uy - 6O%; Pp - 1725 Py - 190%; Us - 2000 plus;
bypass area 00 snuare inches now.

Shut down engine Wo. 2.

Lilp - 7/16; strong ammonia smell in cockpit; data on;
stop air vehicle from approximately 12 mph.

llo digital dato remaining; cengine No. % nozzle closed;
engine No. % readings Ag - 47%; EGT 540°C; engine lo. 3
readings A8 - 67%; ECT 450°C.

Take quantity readings (see fuel. card).

3top at run pad; shut dowm engines 3, 4 and 5; take
hydraulic quantity readings (see hydraulic card). '
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P DATA:
1. Tuel Data:
Time 0930 10L5 1107 Altia 1122 1125 1128 1129 113h
- Before Before On Prior to [28,000 £t |33,00C £t | 34,150 £t 34,550 £5 | Tank b
Event Engine Tazxi Runtay Takeoff |1 0.9 1.1k M L.k Stopped
tart 3
Transfer - z ) 5
Condition||ilone 6 Auto 6 Auto Ta?k " Zafle s 82T TEnARE
Auto off Feeding TFeeding
Tanlk
1 2h, 900 25,000 25,200
2 29,400 29,300 29,500 27,200
i 33,200 33,200 33,200 33,100
{oL 36,900 37,000 37,200 20,800
P 6L 38,000 35,000 32,200 31,000 10,300 4,100
i 6R 38,000 32,300 27,400 26,700 5,800 1,500
P T 10,500 10,500 10,500
R 10,500 16,500 1C,500
31 10,400 10, 400 10, 500
3R 9,200 9,300 9,400
Tetal 2Ll ; 000 235,000 228,500 227,000 183,500 183,500 172,500






“
(=
no
Puel Data (Cont'd)
Time 1138 1139 1146 1155 1203 121k 1215 1217 1222
Event 50,000 ft g/Nizels 7, 6, 4, | C/N 3956 |c/m 4120 50,000 £t
M1.9 4 i (O M2l
Pransfer Tank 4 Tank L Tany 2 ' (OREry ! S Auto
Condition Feeding off (Z.E‘;‘-L) 3 Auto 1 0On
Tank
1 26,600 22,600
2 13,800
2 29,800
L 16,000
6L
6R
| R Gr—— A——— )
TR
oL | s,0m * i, 800
SR 5,500 6,000
Toteal 140,000 121,000 100,500 89,000 70,000 66,000 62,000 57 , 000






€T

Fuel Data (Cont'd)

122k

1225

1226

1229

.y
N
(W3]
<

1240

C/N Lshs

6

On for

1 Minute

C/1 4655
49,000 ft

c/w 4850
Below
M 2.0

24,000 ft

Transfer
Condition

ECOMRE,

2,

i

Off

& ofr

Sump
Holding

[/ O5T
Sump
Teeding

7 Cn

Tank

8,700

2,500

v I

{68

2,500

1,700

3,000

2,300

Total

56,000

45,500

36,000






HT

Fuel Data (Cont'd)

Time 12hy 1245 12k8 1250 1253 1257 1312
. 8 On for Descent Final Stopped fter Shut
Svent 30 seconds | through | Apprcach | on Engine Dowmn
No flow & M Runway Runs
Transfer (18 On 38 On Sump low
Conditvion level
lite On

Tank

1 - 0 100 i

2 400 koo _

it i : :

3 | 21,700 20,800 : 20,000 | 18,000 17,000 |16,000 s
oy 600 500 | 5
i 6L ' 2,500 2,200
I &R 1,100 1,300
i 7L 2,600 2,700

TR o 2,200 2,300

8L 1,000 ) 500 500 21

8R 1,600 800 ()

Total 36,500 30,000 |[28,000 . i -






2. Hvdraulic Quantity Log:

i) Po Uy Uz
| Time F.I | I.P. F.L. | H.P. e (R F.L. | H.P.
1016 16¢
(Myd. Sppviced)
1027 165 202 160 175 160 170 16C 175
10L3 152 210 150 175 158 170 153 18¢C
1315 175 18¢ 20C 200 60 170 200 200
(Eng. shlitdown)

F.L. - Fluid Level % (full - 200%)

H.P. -~ Head Pressure, pounds per square inch
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Iv. ENGINERRING COMMENTS :

1. Shock Position Indicators:

During the Mach 2 to 2.3 portion of the flxwht near 57,000
Teet, the shock pesiticn iundicebtors weve cver-sznsihive vhon indicati 13
an art shock position. Thie uecdle bounces throwsh an arce approximoetziy
one-hall the total ronge of the indicnter. This condition, as indisated
by the zopilet, made contrel of the mhmch rave difficult. IMSBIKﬁrlbu
tion data substaniistad that the shoek wave was moving at a fazsieyr rele
when in the afi pesition rather than bbr forward position of the uaot
but the chock position indicator overshot and cscillatsd thus exaggersi-
ing the rate *hmnqb conlition, The indicator movement requlres Jmnpening
to eliminate the cversheoots; but yet, approciabvle time delay votween
meter movenrent and setual shock position zannot be telsrated. Xiovest
gavion should be made to debermine whether o non-linear metar nevement
could o cffwctiVﬁ’y uwbilired to coupensate for the non-linear charac-
teristics of the actusl shock 90oltlon wevenent, In aany event a nore
readable ond accurate shock positicon indicator is reduired.

2. Propulsion:

The engines performed very well during the flight. Engine

speed roll back or cave in was not a problem. The maximum speed 1o0ll
back was approximately .3%. After landing, the nozzle area contiol
(HAC) on engine Ho. 4 (S/N 170-558) malfunctioned. This malfunciion
(Ao going clesed) is similar to Uvevious NAC failures. Tha cause of
Lh° malfunction has been attributed to clogged fuel filters in the
NAC. Analysis of the filters showed them to be clogged with fiberglas,
lint and metal particles. These are the same typss of material ¢
ere found dn the main fuel contrel and servo fuel filters after
Flight 1-9.

S Strut Leak:

During the landing roll the pilot reported the airveraft to
Le either low on the left side or high on the right, The left strut
was found to be low (but not bottomed eut). There vas no evidence
of a hydrauwlic leak, therefore the strut nitrogen scrvicing valve
asgenbly was replaced. However, in the process of servicing a
hydraulic leak developed. The °*vut was then removed and the seals
replaced, The leak was al the lower static seal.

b, Utility No. 1 Fluid Level Drop:

Utility No. 1 (U;) fluid levels voried from 120% just prior
to gear down to 20% at landing and back to 6% at engine shutdown.
The system was pressurized after the Tlight, and the guantity then
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read 90%. The hydroulic fluid temperature compensating portion of the
quantity indicating system was suspected and checked out, but no equip-
ment malfunction was found; hovever, over-compensation in indicator
circuit design for system fluid temperature appears to be causing the
erroneous indications. There also appears to be a transfer of utility
fluid in the landing geor combination sequence (Ronscn) valve during
gear sequence operations. A modification to eliminate this flow was
planned.

Sa Landing Gear Failure to Retrach:

A normal gear retraction was attempted a shert time after
takeofT. The right gear bogie folded and rotated buit the strut d4id not
retract. The left gear bogie rotated and folded, the strut retracted
but the door did not close. The gear was then extended and a sccond
noreael extension was atitempted and was successful. BElectrical trouble
sheoting revealed no problems, therefore the right strut control valve
was replaced. A series of normal and emergency retractions were then
conducted and the problem did not repeat.

6. Ram Air Purge Operations:

With the air wvechicle at 42,000 feet and velocity at 1.76 lLach,
thie cabin dump switch was initiated. Fourteen seconds after cabin
duwnp switch initiation, the cabin pressure fell from 12 to 3.0 »nsia;
and 70 scconds later, when the cabin repressure switch was initiated,
the cabin pressure was about 5.2 psia. The cabin was completely
repressurized to 12 psia about 120 seconds after repressure switch
initiation. This operational test successfull:r lemcnstrated the ability
of the ram air system to mointain constant cabin pressure (psia) at a
higher value than the outside enviromment and the functional ability
of the repressure systen.

7. Indicators:

About one hour an ton minutes ofter takeofT the pilot's and
copllot's altitude tape indicators Tailed. The tapes locked up and
the "off" flags appeared ani rvemoincd up for the remainder of the flight.
These malfunctions vere caur.d by failure, during cabin depressuriga-
ticn, of similar diodes in separate altitude vertical speed indicator
amplifiers., Neorth American Aviation enginecring is plamning to install
diodes with greater current capacity in an cffort to eliminate this
difficwlty. The brake control caution light that occurred on the run-
way prior to takeoff was caused by a faulty circuit breaker. This
cauvtion light illuminated only when the brake was in the test mode,
thus indicating braking capability in the normal mode.
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8. Instrwnentation:

Ho major difficuliies were encountered in nrecessing the
instrumentation data for this flight; in fact, the preliminary data
extracted from the editing tapes were of exceptional quality. Of
742 parameters there were 13 parameters inoperative or incorrect prior
to flight and seven additional parameters with improper preflight
calibration information identificd to date.

\ ¥ Supersonic Trangport Tests and Instrumentation:
9 NASA Supe T ort Teste d Instrumentat

a. Landing Gear Instrumentation and Cameras:

The quality of the landing gear photographs was better
than on any previous rlight. The rate of sink arms and wheel r
pickups provided good data. Special coating materials had been
applied to the main gear rate of sink arma skid pads for this fligh
in an attempt to alleviote the wear. A postf{light examination of
pads revealed that the wear was Just as bad as previous flights;
therefore, the coating materials will not be uscd in the future.

b. Cabin and Dallast Bay Microphonesz:

The cabin recorder was turned on at time 1217 and left
on for the remainder of the flight. Internal acoustics measurements
were obtained for the high of flight, during the ram purge test and
at the time of the nocise onset just below Mach .9. Vhen the windshield
ramp was lowered the cabin noise increascd about 5 decibel.

v

c. Velocity Acceleration Altitude (V3lI) Recorder:

L

A goed VGH record was obtained for the entire flight.
d. Scnic Boom:
1
station located Just north of Edwards Air Foree Basc. The airp
was at approximately Mach 1.8 at 43,000 feet.

10. Pilot's Write-Ups:

a. Landing gear did not retract on first cycle.
. Altitude tapes failed during purge operation.
¢. Left hand strut lower than right hand after landing.

Found air valve leaking through core. Replaced and serviced strut
left hand,
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d, Nozzle (Primary and Secondary) closed during taxi-in
on engine No. k.

g5 fUpefiliwid, lopwallhread. 60% after landing.

f. DBrake control light "ON" during brake check (both
systems).
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Ve OBSERVATIONS AND COMMEITS BY TIDS COPILOT:

1. Dreflight, Engine Start and Toxi:

a. The _external and electronic equipment bay 1nugcctiqns vere
initiated at 0730. There was considerabléd x%zk gowng on &t this time

vhich necessitated a recheck of many pilot check list items by Max
Wells, North American Aviation, and the maintenance crew just prior to
engine gstart, Iydraulic leaks were obscrved con the right wing tip
hinge line an the left main gear strut. I was assured by inspection
that they were not of sufficient magnitude to cause trouble. A Tuel

boest pump was inorerative in each of tanks No. 6 left and lo. § right.
Oynchro troubles in the bypass dOOL control. system yendered the manual
wheels inoperatuvc and necessitated the doors be controlled with the

standby electrical switches. Tihe r“ﬂbt vustart indicating system was
inoperative althiough Y 4ldn't recall being told sbout it prior to
Tflight. The brpass area ccunbéers did not show the correct door opening
go calibration data vere given me for use to set the desired dcor

open arecs. At 0855 I started donning the full »ressure suit which
required 20 minutey wind at 0925 T sas scated in the consule., An
additional 10 minuves were required to hool up and chack out the sult.
Air induction control syshtem (AICu) package power vas turned on at
0937, With wtility pressure on av 0953 I completed the AICS chccxs

by 10CG., A1l checlis of the bypase were accomplished using the standby
switches. The leflt bipass areca counter hung up at zero and after
treak avay responded very swiftly and wvith 1'rre{;ulﬂ1’5.‘:,3/. Precise and
smooth control was not possible. The right Dbypass area counter held
250 square inches with the doors closed and latcr during engine runs
and taxiing, jarred loose and closed to 170 and 100 square inches.

L. Engine starts, using the manual technigue, required seven
(. 2 (&) £ J

ninutes. The average peak exhaust gas temperature (EGT) at start was

530°C with a high of 56C°C and a low of L90°C. The No. 6 utility pump
pressure was high vhich caused the status indicator to go from grecn

to orange frequently and resulted in the master caution light remeining
on most of the time.

c. Iydraulic service, generator, bleed air and fiight control
checks were completed prior to a military power run on each engine.
The Ne. 5 engine vibration level was 40} to 504 at military. The AIR
DATA and SET NWOZZLE caution lights flickered on when engines No. 5
and No. 6 were at high pover. It appeared to me that these two -lights

came on vhen the vibration level in the airframe increased.

d. At 1040 swap tank Ho. 3 level was 23,300 pounds and I
turned tank No. 6 to AUTO. Two minutes Jater the cabin doow was
closed and we turned the AUX COOL and FAIIS on. AL 10h3, counter
number (C/1I) 2170, all cngines were taken to military power sinul-
tancously and again they looked very gool,
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¢.  The tower reported a wind from 260° at O knots and vith a
fuel totalizer reading of 235,000 pounds e started 1o taxi at 1050
for a dowawind takeoff towvard the lake bed on wununy O40. Wnil2
taxiing, Al made tha reauired clectrical circuit test of the auto brake
syatem and found the BRAKE CONTROL caution light came on with the test
switch in both the forwvard and aft positions., This condition was
questioned and it was apgreed that the system was O.K. as long as the
light renained of“ when automatic brakss are selected. When stopping,
the bralics did transnit vibrations in the alrfrome bul they weie not
nearly as severe a5 I had felt on the stops in the carly taxi tests
or the first five flights. The flight controls were checked and {laps
extended prior to entering the runway.

f. At 1108 we wore lined up and stopped on runvay O4C. The
left brale appeared vo chatter more than the right. The tires wer
inspected and flight control positions wrre rechecked. The pre-
takeoff check 1list was accomplished and lyrdraulic levels were averaging
155%. At 1111 chase was given the two ninute warning and at 13111:30
the data C/I was 12%. TFuel totalizer was 227,000 pounds with tank o,
2 holding 33,L00 powds.

MEoandd Ik (Eillies

a. Takeolf periormance was predicted at 77°F and 2,130 oot
vressure altitude for a gross weight of 505,000 pounds, Predictod
tateof{ distance was S,(O“ feet at 2 TOudLlon gncci Ol 190 KIAS and
1ift-off at 210 KIAS. Al advanced all engines to 847 rpm and I turned

RETFER and COOLANT CIRC on. Afterburner light offs srere made in the
order of 3 and 4; 2 and Y, then 1 and 6. Fuel switches vere 1, 2,

6, and 7 AUTO and 8 OFF. At 1113:20 brakes werce rveleased and power
advanced to maximum afterburner. I kept a constant watch on the ongines
and they all looked perfect throughout the throttle advance and at
maximuwa nower. I didn't get the initial rotation scecd but cbserve:
205 in rotation and zstimcted 1ift-off ot 212 KIAS on the tape zirss
The ground roll distance as 10,400 fezt.

b, After @ checit of the hydravlies and near 250 KIAS the zear
hsndle was placed up. The lelt main and Nose scaps potractipd mexssa
and although the right cne rotated and felded it would not retra
I reduced pover to 87° throltle nnglc (L’A) and chechked Rbdlity jluL
levels at: Uy - 200+% and Us -~ 1207, The gear hanlla wns dlac2d down
at 250 KIAS ami although the right gear romained folded unt!’l thwe lelt
onz wag Jdowm they eixtended and locked with three green Lights ::-:;'1 no
road in the handle, Ul quantity s Luhp and Us lQEj. At 256 2TAS the
gear hendle was again pluced in the up pesition and o noimal r:t-@ctlon
Edcs ob°nr"ed. The {Maps vere retracted and the throtiles were ndvanced
to maximum afterbuiner,

)
A
1

-
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3. Clirb and Acueleration:

a. Lizht turbulence was encountered in the climb. When the

XB-70 reported 38C EIAS the TB-50 reported 372 KIAS, vhich agein con-
firms the generally opreed to S lnots high airspeed cobscrved on the
X5-70 tape indicatorz. Chase reported all GLan" sucier doors closed
at Mach .77, 1405 KIAS and 19,000 feet., A light to moderate rumble
was present in the cockpit during the clind and disappeared at apmrox-
imately LOC KIAS, .0 Hach between 21,000 and 27,000 feet. The wing
tips were Tolded to 25° at 28,000 fect with a fuel tetalizer reading
of 138,500 pounds. At 11206 we were indicnting Mach 1, and using the

anab“ switches I started opening the byrpass deors. I beeped the
lc¢t striteh about six times witheout o «change in the area counter before
it breke loose and continued to oscillate between 200 and 260 siuare
inches. The zight hand Lynass areca opened wwith ool response and
maintained vexy close to ’00 square inches. A fucl totalizer of
172,5C0 pounds, tank 6 lelt showed 1,100 and & right 1,500 and I
turned tank G off. At Moch 1.1% with tank b feeding, the XB-70 altitude
vas 3%,950 feet and the TB-53 reported 1.13 Mach at 3%,15C feet.
The bypass areas were holding 19¢ square inches on Lhe left and 410

squarce inches on the right without any change in switch noci-ihn,
A ninute later the bypass area counters weres recorded at 170 square
inches on the left and %00 square inches on the right ---- again

without any switch riovenent.

okt he windshield ramp wvas selected wy and I vould estvimale
its time teo actuate at approximately 25 saconds. The nmovenant was
very smooth and it very rapidly became apparent that we hal now lost
all reference to the horizon out front. At approximately 500 KIAS
the wing tips were sclected to the 65° position and extended without
deloy as we felt some light turbnlenc». In keeping with the schedule
I increased the bywass areca to 500 squara inches right and 750 square
inches on the left (this differential between the bypass area counters
was agrecd to as a result of a calibration obtained shortly before
Tlight). I observed both shock position indicators moving down in the
red band ---- they vere juct about even. As we confinued te clinb
and accelerate, the shocit position necdles came on down in the red and
were even at approximatel; one-fourth cf an inch abeve the yellow

band. At h49C KIAS, Mach 1.58 I observed tank lo. U hed stopped fesdin
at 20,800 pounds; tonk Io. 2 was 27,200 pounds and dccreasing. TEe
bypass areas vwere now holding stewdy at 750 square inches on th 13 it
and 500 square inches on the right. At Mach 1.65 I turned the i

switch on and the pitot heat and windshield dofog switches Ofl. At
1.72 Mach T nlﬂced the threat mode switches in automatic and observed
the throat counters following the air vehicle Mach very well amd
maintained a hock vogition just above the yellow. At Mach 1.77, L65
KIAS some turbulence was cucountered. The shock position needle was
holding steady abour one-cighth inel abeve the vvllow with the bypass
areas ThQ square inches left and 5900 square inches vight. The TACAN
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insisted on bLroakling leci: frequently. At 90,000 feel alrspeed, 500
KIAS and Mach 1.9 the total tompcvaturﬁ was 160°TF with a fuel total
of 140,000 pounds and a sump level of 23,800 pounds. Tank No. 2

vas 18,300 pounds; tonk lo. 4 was fechng and indicated 16,080 pounds.
The throat Mach number in automatic was leading the air vehicle Mach
by 9.02,

¢c. At Mach 2, 54,000 feet, the total temperature was 194°F
and I observed engine BGT¢s all "Lartlng to cut back. At C/N 192k
data was turned en continuous and I opened the bypass doors with the
standby switches in an attempt te position the shock necedles at the
bottom of the green. As scon as the needles dropped vary lar dowm
in the green they sbartel te becowe erratic and jur up and deowm,

I opened the Lypass area counters to O30 square inch:n on the 127t
and 520 squave inches on itlie right.,  The vipht shieck positicn neelle

was oseillating dovn in the wvhite; the left ncodle e canevhal steadiov,
The master eantion light cmme on dne to the wdisht duet cnetlort 1ight
coning on.,  The vight choelr position nenlle vas L the green at the
tine the wstort coution 1ight cane on., I assuned that since vwe were
n2ar Linch 2.7 it was Leenuce the gysten had Locone aimed and I hopcd
2ventually the l.Lgllu vould o out. The 1:ft chock position ncedln

s in the white and ozcillating. The right choek position was in

the white and mue h stealier as we held a bypass arce of 8950 square
inches on the left ond 530 square inches on the right. The air vehicle
Mach number -mz 2,12 and both throat Mach aumbers were 2.15. The total
temperature was 262°F when engine nozzle positions were observed and
reported between 90% and 95% and EGT's ranged from 020° to 830°. The
right unctort light remained on., We continued to increase speed and
altitude with a conctant bypass orean.,

d. At 2.23 Pach nuwaber, 57,500 feet both shock position
needles were coelllating between the crocs hatelh and vhite arcas as
AL reported he was losing a little altitude and applying power to
maintain Mach number. At 121,000 pounds total fuel T turned tank
No. % off. The right duct ungtar1 caubion light was otill illuminated
and the left shocl needle continued to oseillate Trom white to cross
hatch. I adjusted the byvass areas in an unsuccessful attempt te
p1ace both shocli positions in the cross hatelh aiea but Loth needles

cre oscillating almost conbinumsli,  In an abbomol to et rid of
Lhc right duct unstawt light, whioh was not propurlys operational
prior to flight, I crencd thc bypass area to 910 square inches right
and 840 square inches left. The engines looked roedl and the throat
vas holding very steady on schedule in AUTO.

e. At 57,000 feet and 2.23 Mach, a total temperature of 272°F,
a 30° left banl: turn wos initiated with tne bypass areos at an average
of 820 square inches. The engines continued to look pood and in the
turn the left shoci- position indicator noved up to the middle of the
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green,  The needle vas very nervous and I attemyiod Lo hold it in the
top of the white while the right shock position needic held fairly
steady in the botton of the white ---- Tthe needle appeared to be
bottomed oul there. Cabin altitude was 6,000 feel and clectronic
cquipment (BE) bay temperature U3°F. The shocl: position needles con-
tinued to be very nervous and vere difficult, if not impossible, to
stabilize any place near the bottom of the green. Vith the bypacs
arcas ot 320 square lnches both needles were oscillating the full
width of the preen and ot times into the vhite., We wmre feeling

some turbulence and the TB-58 reported turbulence at 46,000 feot

. At Mach 2.28, altitude 57,200 feet, the bypass areas were
800 saunare inches left and 500 square inches yight when data wa
turned cn for 10 scconds data at C/Il 26¢0. Engine nozzles were v
on engines Tio. 1, 2 and 3 at 75% and engines Hos. 4, 5 and 6 at &
Throttle angles were S54° Lo 85° and data wis turned off at C/IT 257

ecord’
67

¥
Ts
k. Level C7f and Tests Started:

a. At 57,500 feet and Fach 2.25 the throat wheels were

manually positioned at 2.1 Mach arnd I observed the throat continuad

to hold very well on schedule in AUTO., Al reported 1t increasinziy
diffieult to hold air vehiecle MHach number as we got set to do [lutter
pulses. At C/H 2753 Al turned FACS off and I turned tank Neo, 2 off.
We were in some turbulence as Al completed a piteh pulse and we observad
air vehicle wvallowing censiderably and dsta was turned off at C/A aroe,

lost some altitude and airspeed during the pules -~~~ fuel total was

100,500 pounds. Wilh a byvass area of 800 lefi and 500 right the shoel

pultionu indicotors were at the top of tha yellow on left and bottom
of the yellow cn the right. FACS were again turned off and data o
at C/N 2002 o pet another set of pitch and yawr mdses. FACS wore
again turned on.

b. The next test objective was to force th: inlets to unstart
by closing the bypass doorz. DBy this tine I had concluded there vas
no such thing as controlling the shcck position in the betitom <f the
green since the necdles jumap around continuously °ny time they ara
below the top ef the green. In cmeolbh stabilice
to move the shock positicn needles to the top of the reen and main-
tain them at this position. At C/E 2965 we were s i?] in fturbulence
and I attempted to control the neecdles in mid-graen for & seconds of
data. The bypass area was 02C lelt and 520 right and the throat was
holding well in AUTC as I opened the doors to move i1he shoclh necdles

3 -1 ~ - 3 15
4 £light it was ressibie

Tl oY

v

in the vhite Tor © "oconds'of data. I had very lilile econfidence as
both needles vere still oscillating the Ml width of the green band

while the bypass areas were steady. At C/T 30U the right shock positics.
needle was oscillating from Lhc top of the vellew Lo the bottom of the
red. I reduced the left bypass area from 00 tc W50 square inches.
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At C/N 3062 both duct unstart lights were on and Al reported he could
feel the unstart. . I had closcd both bypass doors simultaneously to
370 square inches right and 420 square inches left ond the shock
position needles were bouncing from yellow to red. Airframe buffet
progressed from a trace to moderate in intensity. At C/N 3112 Al
reported rudder pedal buzz and at C/IN 3145 I increased the bypass

arca to 770 square inches on the left. UWe did not observe any buzz
caution light illuminetion while getting these data points. Throat
gchedule wag holding good; the left shock positlon needle was in the
middle of the yellow while the right a3z in the top of the yellow with
o bypass area of 370 sequare inches. Al was losing a little altitude
but holding Mach number and had full power on at C/N 3112, At 57,500
Teet, Mach 2.27, the needles were both in the top of the green and the
airframe buffet was disappearing. Total fuel was 89,000 pounds vhen

I turned tank Ho. 7 off and tank No. 8 to AUTO vith data off at C/N
3215, At C/N 3360 I went to low duct performance aml the throat lach
numbers went to 2.1 right and 2.07 left as the shock vositions nmoved
forward.

¢. FACS were turned off and while in some turbulence Al
started a windup turn. The turbulence caused him to terminate this
maneuver and at 58,500 feet and at C/N 2517 he attempted to get another
point although the air was still turbulent. With FACS off, C/H 3665,
he performed a pullup and releasc and a sideslip with full right
rudder, - In the full rudder sideslip and releasc at Mach 2.29 the righ*
duct unstarted. FACS were turned on as I recorded o fuel total of
70,000 pounds with tank No. 8 left 5,000 pounds and tank No. 8 right
5,500 pounds. Tank No. 1 was on with 26,600 pounds remaining and tank
No. 8 was in AUTO. Tanks No. 7, G, 4 and 2 were off. At a fuel total
of 66,000 pounds with tank No. 1 at 22,600 pounds we came out of after-
burner on engines No. 1 and 6; and 2 and 5 and I went to nommal duct
performance at Mach 2.27. At 52,500 feet, Mach 2.2 {lutter pulses
vere performed in piltch, roll and yaw, with FACS off and the cabin
record switch on ready.

5. 8tart of Descent:

a. At 54,000 feet, Mach 2.2l and a total temperature of 273°F
all engines were placed in military and a rate of descent of approxi-
mately 3,000 feet per minute was started. At 50,000 feet, Mach 2.1
the total fuel was 57,000 pounds and tank No. 3 was on with 8 right
3,000 pounds and 8 left 2,500 pounds. I turned tank No. 3 off when
8 right got to 2,300 pounds and 8 left at 1,700 pounds. I turned
tank No. 6 on for one minute and selected tank No. 1 on which showed
1,100 pounds. At 149,000 feet, Mach 2.02 flutter data was obtained
with FACS off ~~--~ fuel total of 50,000 pounds. The bypass area was
740 square inches left and 500 square inches right. With a total fuel
of hS,SOO pounds I was sure tank No. 1 was feeding as the individual
readout was 8,700 pounds.
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L. Ac we were decelerating through Mach 2.0 we enceuntered
naderate to heavy turbulency and turned data on at L/N 4850, At
h5,000 faet, Mach 1.0 the sump was hnlding at low and tank No. 1 was
dovrt to 2,500 nounds., The shock position needles were holding near
the bottom of the graen as pitceh, roll and yaw prlses were completed.

c. At h3,000 feet, Mach 1.75 I turned tank No. 1 off end
wlaced the cabin pressure switch to DUMP. The cabin altitude peaked
ot 38,000 feet and reduced and held near 23,000 feet as we slowed to
1.07 Mach and k3,500 feet. It was obvious to me that the ram air
scoep had exbended auntomatically as Al had not been required to man-
ually select purge. My pressure sult inflated feor a cghort period.

I placed the zabin pressure switeh to noymal and Al selected cabin to
repressurce. The cabin repressurized snd during the yprocess we chserved

an BE temperature of N3°F. During this cabin dump, purge and repressure

test, the pllob and copilot altitude tapes locked vy cund their red
oL Plﬂﬂf apvear2d continuously for the remainder of the Tlight.

. The wirg tips were raised to the 25° position near Mach
1.4 and tank Yo, 7 vas turned off. At h1,000 feet, cbserved on the
standby altimeter, I vecorded the Lilp at 15/16th and the sump tank
Ho. 3 fuel at 22 0'0 vounds vhen e went subsonic. I closed the bypass
200rs swith the "lﬂct11c Ao standby suvitches and the left one went to
mero while he right one maintained 200 sguare inches. At 34,000 feet,
ach 9% the moster caution light was trigoered on by the left uld
right throat panel extend lights on the annvneiztor ponel, le
caused by my initinl improger movement of the wmoanual throat vhe

-

(¢

vhile opening and cutting vowver to 1hem in preporatiocn for lapl ng.
At Mach .80 = sensed some runbling in the alrcraft, lowered the wind
shield ramp and the noise lavel *nﬂrra?ea. mh* wi n~ Lips vere rlaced
up at .78 Mach number with a "1tow qaantity )OO “ounds and
ammonia at WhC pounds. Yith a tobtal fmel SO pounds tank le. 3

was 21,700 pounds, Since uuuk Yo, 8 left O00 Lounts and & right
1,600 pounds I turned taak Ne, § switeh a8 soconds but eould

not get those wvaluss to dcercase,  Roth throut Mach Juwuﬂ*, were 1,G°
and bypass door pogiilone vere now sere aquarse iachon left and 7220

sguare inchee »ight.

v T e
6. Apvrozch and Landing:

a. At ¢/n VSU?, TR0 KIAS and o Uy aquantity ot 130 the FACS
vere tuwrned off ant the -~ear was extonded as Lhe SUIP LOW light came
on. Gear erbonsion was normanl as renorbed by chase and indicated in
the coclpit an e descen&u& Lhrough 8,000 feet Tor a otraight in to
land on runva; 22, On the final ov,lowch the ¥XI-70 tape KIAS wns
230 and the TD-50 reported 223 KIAS. The final approach airspeed
averaged very close Lo 200 KIAV. 1 cbserved a Louchd vm speed of
174 XKTAS with o drap chute deplojyment at 170 KIAS and chute jettison
at 00 KIAS., The U quantity was nov down to 2075 and holding, The
left wing appoe rcﬂ to be leower than the ripght oz e stopped on the
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ey with o fuel remaining on the totalizer of 30,000 pounds and a
sump reading of 17,000 vounds.

b. DEngine data was recorded at idle and military. The nozzles
were 68% to 7% at idle and 0% to U45% ot military. Afterburncr light
offs were accomplished to observe rmm roll back, the mest of which, was
.3% on Wo. U engine. Ground crew reported the left strut was lower
than the right but it had net bottomed out so we taxied in., We shut
dovm engines No. 1, G and 2 and observed the Uy system at 6O%, srith P
at 172%, Py at 190 and Un 200+,

o, As we taxied an ammonia smell s neticeable in the cockopit
and although we had only analogue tape remaining we took some brake
data on the way in. Mobilcom reported it appeared that No. 4 engine
nozzle (the sccondary) uzs closed niore than it should be and we cbserved
an Ag of ¥7% vhile Wo. 3 engine was 67%. I texied the airplane into the
= pad on three cngines.  The nose wheel steering wos very smooth and
the genseal »iding qualities excellent at this gros< weight with three
engine idle thrust.
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L, CONCLUSTONS :
1. (C) Flutter, AICS, stability anﬂ control and ram purge tests
ware satisfactorily conducted with o moaximum speed and altitude of 2.29
Mach and 58,500 feet.
2. (U) liose vomp wos satisfactorily extended and retracted in
flight Tor the first time.
3. (U) The aircraft systems, vhich gave overall satisfactory
operation are:
sngines Irr
Tuel Brovirormmental
Nose Wheel Dtecring Radiosg
Brakes Oxyosen
Flaps 1light Controle
Instrumentation tWing Fold
Electrical TACAI
Communications Drag Chute (2 only)
Fire Detector (Bng & ADS) Mose Ranip
I, The Yypass door standlby siyitches vere used to contrel the

shock positicns and weve satisfactory.

9 The shoclt positicon indicators are over-zonsitive in the
noermal. and low performance ranges (aft sheck positions).

6. Sngine MNo. W NAC failure vas caused by ciogged fuel
sereens in the Ag awd ﬁﬁ controls.

e Utility hydraulic fluid tronsferved from the Lo, 1 1o
the No. 2 system during goor eytvnujon

8. The hydcaviis f*uﬁf? te: stuve compensating nortinn of

causing orronceus indica-

e - T,
yitem appuzors to be

2. Cause of the failure of the landing gear to retract wasnct
specifically derined.
10. The altitude tape rlliuncti ng voere caused by failure of
diodes in the altitude vertical speed indicabor amplifiers.

res ul ant cockvit vivrations were
(‘
U»

Pralke chotter and
ed to previcus Tlig

11.
woderate compare





12, (U) Previous problems experienced with primary pitch trim
appear to be corrected since installing greater capacity relays,

13, (U) Cockpit voice tape recording wasz unintelligible due to
distortion.
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VIL RECOMMENDATIONS ¢

1. Continue engincering investigations necessary to provide
less erratic needle movement on the shock position indicater while
retaining good response and accuracy.

2. Reduce er climinate the utility hydraulic systems fluid
transfer during gear extensions.

3. Reduce or eliminate errors in the hydrauwlic fluid indicating
system.

4., Eliminate the audie distortien in the cockpit voice recorder.
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