C/KC-135 ASYMIMETRIC
FLIGHT CHARACTERISTICS

Boeing Military Airplane Company
Wichita, Kansas 67210
D500-10348-1
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ASYMMETRIC FLIGHT FACTORS

ENGINE

o EngineFailure _
o Difterential Thrust (split throttles or engine instrument malfunctions)
o Throttles Missed During Emergency Go-Around or Refused Takeoff

AUTO-PILOT MALFUNCTIONS

FLIGHT CONTROL MALFUNCTIONS

o Unscheduled Rudder Movement :
o Differential Spoilers (split or spoiler float condition)
o Jammed or Inoperative Aileron
0 Asymmetric Flap Configuration

Fillet flap failure

Jammed cove flap

Leading edge flap failure

FUEL DISTRIBUTION OR LOADING

o Lateral Fuel Unbalance
o Fuel Quantity Gage Errors
0 Incorrect Fuel Panel Setting

BASIC AIRCRAFT TRIM CHARACTERISTICS

Aircraft Alignment and Rigging
Missing Seals on Flight Controls or Balance Bays
Control Surface Fit and Fair Tolerance

00O

and fairings, side viewing windows, etc.)
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Basic Airplane Configuration (camera pods, special antenna and radomes, pods



2.0 C/KC-135 FLIGHT CONTROL SYSTEM DESCRIPTION
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C/KC-135 FLIGHT CONTROL SURFACES

-y
A

Outboard Aileron and Control Tab 8.  Quthoard Spoilers

Outboard Flap 9. Elevator

Inboard Aileron and Control Tab 10. Elevator Control Tab

Inboard Flap 11. Elevator Stabilizer Actuated Tab
Fillet Flap 12. Rudder

Leadmg Ed e Flap 13. Rudder Control Tab

Inboar Spo:lers

15 FIGURE 2



SPOILER DEFLECTION WITH CONTROL WHEEL
(SPEED BRAKES DEPLOYED)

60 - SPEED BRAKES 60 DEG. pd
/

50 +

40 §

SPOILER
.ANGLE,
DEG.

30 +Z

20 +

10 +

0 20 40 60 80 100
CONTROL WHEEL ANGLE, DEG.

BP/7570/WL - DISK 1/B5 17 FIGURE 3



AILERON DEFLECTION WITH CONTROL WHEEL

207 <0
15 +
OUTBOARD
CAILERON 40}
ANGLE,
DEG. <l
o kB , RSO
20 1 - FLAP POSITION DEG. 0
30
40
50
INBOARD
AILERON
ANGLE,
DEG.
0 /“'ﬂ‘.' : : : : 1‘
0 20 40 60 30 100

CONTROL WHEEL ANGLE, DEG.
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OUTBOARD AILERON GEARING CHARACTERISTICS
(AILERON INTERCONNECT WITH OUTBOARD FLAP)

1471
* RATIO OF OUTBOARD AILERON DEFLECTION
TO INBOARD AILERON DEFLECTION

1.2 v

1.0 mm o o e e et et o e e s e S o o o
OUTBOARD
FLAP GEARING
RATIO* 8t

L 1 T [} ) |
T ¥ ¥ 1

0 10 20 23 30 40 50
FLAP POSITION - DEGREES
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C/KC-135 CONTROL RESPONSE RATES

| TIME TO OBTAIN

. CONTROL RATE MAXIMUM AUTHORITY
FLIGHT CONTROLS
o RudderRate )
All C/KC-135 ' 28 Deg/Sec .9 Sec.
KC-135R (CFM56) 48 Deg/Sec .5 Sec.
o Spoilerand Aileron Rate |
Full Down to Full Up 60 Deg/Sec _ 1.0 Sec.,
Full Up to Full Down 120 Deg/Sec .5 Sec.
N‘OSE WHEEL STEERING 14 Deg/Sec .61t0 1.0 Sec.*

KC-135R FLIGHT CONTROL AUGMENTATION
SYSTEM (FCAS)
o Rudder Rate - Channel 1 15 Dey/Sec
(Engine Failure Assist System
Secondary Actuator)
o Rudder Rate - Channel 2 15 Deg/Sec
(SYD Secondary Actuator)

.4 Sec.

*Based on typical takeoff conditions with an engine failure near Vmce.
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PILOT'S CENTER

SERIES YAW DAMPER COMPONENTS

INSTRUMENT PANEL

&

N

PILOT’S

N

~ OVERHEAD PANEL |

YAW DAMPER

BP/7570/WL - DISK 1/C2
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MODIFIED B-707

YAW DAMPER
COUPLER

FIN 5 R
B-707 POWER UNIT

RUDDER

~=~~ (FLAP RELAY
. FLAP ! CONTROLLED
RELAY THROUGH :
FLAP POSITION
SWITCH)
/
SHUTOFF
VALVE |
[ e
' LINEAR
. f‘L— TRANSDUCER
H {
2 |
] -
‘L"J“‘”‘$F-.-£§L>~

Figure 6



RUDDER BLOWDOWRN CHARACTERISTICS
PARALLEL YAW DAMPER - ZERO SIDESLIP

30 +

25
.20 4
RUDDER
ANGLE,
DEG. 151
10 4
SPEED
\FLACARD
31 1350 KTS
-
ok ; : .l S L —
50 100 150 200 250 300 350 400

CALIBRATED AIRSPEED, KNOTS

29 .
BP/7570/WL - DISK 1/C6 FIGURE 8



RUDDER BLOWDOWIRN CHARACTERISTICS
SERIES YAW DAMPER - ZERO SIDESLIP

350

30 T
25 &
BOOST ON 3000 PSI
20 4
RUDDER
ANGLE,
DEG. 15 +-
10 4
51
oL ! } } : o b
50 100 150 200 250 300
CALIBRATED AIRSPEED, KNOTS
BP/7570/WL - DISK 1/C7 3

FIGURE 9



RUDDER BLOWDOWN CHARACTERISTICS
PARALLEL YAW DAMPER - WITH SIDESLIP

SIDESLIP,
DEG.

A/
)

30 1 | f f | '}
’ i NG
y J\\i}/
25 N o D
= BOOST ON 3000 PS| | o
204 SIDESLIP s E |
RUDDER ANGLE, DEG. \J |
ANGLE, ~e— RUDDER
DEG. 15 L Aggé.s';
10
ol X z _— ; 4 : -
50 100 150 200 250 300 350 400
CALIBRATED AIRSPEED, KNOTS '
BP/7570/WL - DISK 1/C7 33 FIGURE 10
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SPOILER BLOWDOWN CHARACTERISTICS

MACH NUMBERS LESS THAN .7

60 T
50 4
_(_i AVERAGE INBOARD
SPOILER POSITION
40 1
SPOILER
ANGLE, \
DEG. 30 ¥ D
AVERAGE OUTBOARD \\
SPOILER POSITION = \\\
“
.
20 + s
10 1t
0 Lt - } : "y : : i
50 100 150 200 250 300 350 200

BP/7570/WL - DISK 1/D2

CALIBRATED AIRSPEED, KNOTS

35

FIGLRE N



EFFECT OF ANGLE OF ATTACK ON ROLL AUTHORITY

* RELATIVE TO MAXIMUM
AUTHORITY AT 510° FLAPS, .6 AOA

100 T '
FLAP POSITION, DEG.
50
80+
60 1
"ROLL
AUTHORITY *, FLAPS UP
PERCENT
40 v
|
|
| i
20 + | \
| .
|
I ,
1
0 4 - ! - } -} {
0 2 4 .6 .8 1.0 1.2 1.4

NORMALIZED ANGLE OF ATTACK (AQA)
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EFFECT OF ANGLE OF ATTACK ON YAW AUTHORITY

* RELATIVE TO MAXIMUM
AUTHORITY AT 50° FLAPS, .6 AOA

150 T

100 -

YAW
AUTHORITY*
PERCENT

-50 1

-100 ! { } ! —
0 2 4 .6 8 1.0 1.2 1.4
NORMALIZED ANGLE OF ATTACK (AOA)

BP/7570/WL - DISK 1/D7 39 FIGURE 13



EFFECT OF SPEED BRAKES ON ROLL AUTHORITY
APPROACH AND LANDING CONDITIONS -.6 AOA
30° SPEED BRAKES

. N )
100 v O SPEED BRAKES

80 T
60° SPEED BRAKES
60 T
ROLL
AUTHORITY*,
PERCENT

40 1

* RELATIVE TO MAXIMUM AUTHORITY AT 50° FLAPS

J

LY e it s st A\ .

0 20 40 60 80 100
CONTROL WHEEL ANGLE, DEGREES

BP/7570/WL - DISK 1/E2 4 - FIGURE 14



EFFECT OF CONTROL WHEEL DISPLACEMENT ON ROLL AUTHORITY
APPROACH AND LANDING CONDITIONS -.6 AOA

* RELATIVE TO MAXIMUM AUTHORITY AT 50° FLAPS

100 T
80} FLAP POSITION
50
60 T
ROLL
AUTHORITY*
PERCENT
40 1
20
o L= : : s ! e}
0 20 40 60 80 100

CONTROL WHEEL ANGLE, DEGREES
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TIRE STEERING CHARACTERISTICS

TIRE DIRECTION

|
|
1.0 I OF TRAVEL
|
: .
| . TIRE STEERING
L
NORMALIZED L opTiMUM | ANGLE
TIRE CORNERING | STEERING |
FORCE ~ i !
|
| i
51 | |
! |
| I
! |
| |
| !
l |
| |
! l
: ! TIRE CORNERING FORCE
| { .
0 | ! !
1 | 1
0 5 1.0 1.5

NORMALIZED TIRE STEERING ANGLE
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3.0 C/KC-135 ENGINE CHARACTERISTICS

1 INLET

2 LOW PRESSURE COMPRESSOR WITH FAN
SECTION

3 HIGH PRESSURE COMPRESSOR

COMBUSTION CHAMBER
HIGH PRESSURE TURBINE

LOW PRESSURE TURBINE
EXHAUST

SN
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TAKEOFF THRUST COMPARISONS -135 ENGINE INSTALLATIONS

(SEA LEVEL, M = .15)
CFM56-2B-1

18

16

14

TF33-PW102 """

TF33-P5 =i

-.J'.._J—s.-\

. TF33-PO~_ \
WWWWWHW

12 1

. TAKEOFF THRUST
PER ENGINE,

1000 LBS. 1071

1 1 ] ] }
% L3 T 1

J57-P59W (WET)

8P/7570/WL - DISK 1/F3

20 0 20 40 60
AMBIENT TEMPERATURE (OAT), °F

50

80

100

L

120

FIGURE 17



EFFECT OF SPEED ON MAXIMUM AVAILABLE THRUST
(THRUST LAPSE RATE WITH SPEED)

110 1
100 === S o 157-P59W WET
— T et 7% i e ivenr e ner i s DRY
90 +
PERCENT  go | —
STATIC ——
THRUST*
70 +
CFM56-2B-1
60
50 T « RELATIVE TO SEA LEVEL STATIC
TRT TAKEOFF CONDITIONS
40 t = : : |
0 1 2 3 4 5

MACH NUMBER

BP/7570/WL - DISK 1/F5 51 FIGURE 18



EFFECT OF PRESSURE ALTITUDE ON MAXIMUM AVAILABLE THRUST
(THRUST LAPSE RATE WITH ALTITUDE)

100 -

90 -
80
PERCENT
SEA LEVEL
THRUST*

70 -

60

50 + *Referenced to Typical Takeoff Conditions
(156 KCAS, SL-STD Day)

40 4 ! - : -
0 2000 4000 6000 8000 10000
PRESSURE ALTITUDE
BP/7570/WL - DISK 1/F8 53 FIGURE 19



GO-AROUND
THRUST PER
ENGINE™,
1000 LBS

16 1

GO-AROUND THRUST - SEA LEVEL

TF33-P9 TF33-PW102

15+

NS

14 1

TF33-P5 \

157-P59-w

134

12 1

111

10 1

{1 *GO-AROUND THRUST BASED ON

EPR FOR GO-AROUND SETTING

L Ny ] ’ 1 \
L 4 Li [ L] T

BP/7570/WL - DISK 1/F11

-20 0 20 40 60 80
AMBIENT TEMPERATURE (OAT), °F

54 FIGURE 20



MAXIMUM RECOMMENDED GO-AROUND THRUST - SEA LEVEL

"r
104 157-P59W
N\ TF33-P9
GO-AROUND . ' N\, TF33-P5
THRUSTPER ¢}
ENGINE*,
1000 LBS
8 -+
7 -
* GO-AROUND THRUST BASED ON MAXIMUM
RECOMMENDED EPR FOR GO-AROUND SETTING

6 z : : = T - |
-60 -40 -20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE (OAT), °F

BP/7570/WL - DISK 1/F13 55 FIGURE 21



ENROUTE CLIMB THRUST
PRESSURE ALTITUDE 30,000 FT, MACH =0.80

TF33-P9
/

TF33-PW102

AN

5 4
CLIMB THRUST
PER ENGINE,
1000 LBS. il
J57-59W (MRT)
31
J57-59W (NRT)
2 4

1 ] | [ L[ }
-60 -40 .20 0 20 40
GAGE OAT, °F

BP/7570/WL - DISK 1/F15 57 : FIGURE 22



ENGINE SPIN DOWN CHARACTERISTICS
FUEL STARVATION CONDITION AT TRT CONDITIONS

TAKEOFF CONDITIONS:

(TRT) 100 SEA LEVEL - STD DAY
M = .15
80 -
= J57-59W
60 + o
PERCENT & TF33-P5/P9/PW102
THRUST
40 +
CFM56-2B-1
20
0 t $ L il o o Wkl o 0 'wn.-“v—m, ]
0 2 4 6 : 8 10

TIME AFTER ENGINE FAILURE, SEtONDS

BP/7570/WL - DISK 1/F19 . 61 FIGURE 23



4.0 C/KC-135 ASYMMETRIC FLIGHT CHARACTERISTICS
- TAKEOFF AND CLIMBOUT

BP/7570/WL - DISK 1/G1 63



CRITICAL FIELD LENGTH

TAKEOFF SPEED

K0 S N UES SGA SN BN AR BXA KR O R DN X0 BIN RO BN EOE T O RO A e on3 £ (S o [ v g

VroT T

PN YA Al e T

-

SPEED

VCEF

VMCG T

S il i L . s s bl

DISTANCE CRITICAL FIELD LENGTH
DISTANCE
CFL

BP/7570/WL - DISK 1/G5 65 FICURE 24



ENGINE PARAMETERS

THRUST SETTING FOR TAKEOFF (TRT OR REDUCED)
TYPE OF ENGINE FAILURE

FUEL STARVATION

LOSS OF WATER AUGMENTATION
THROTTLE CHOP

EXPLOSIVE FAILURE

INBOARD OR OUTBOARD FAILURE

TAKEOFF PARAMETERS

ENGINE FAILURE SPEED

GROSS WEIGHT |

STABILIZER POSITION AND CONTROL COLUMN POSITION
CENTER OF GRAVITY

RUDDER BOOST ON OR OFF

RUNWAY CONDITION READING (RCR)

CROSSWIND

PILOT FACTORS

PILOT RECOGNITION/REACTIONTIME
ENGINE OUT CONTROL INPUTS

¢ RUDDER
e NOSEWHEELSTEERING
¢ CONTROLWHEEL

BP/7570/WL - DISK 1/G6 67



C/K-135 Vvicg CHART FORMAT ' (KC-135E EXAMPLE)

PR SN i oo
. CONDITIONS:
7 FULL FORWARD COLUMN APPLIED
: FULL RUDDER APPLIED - .
ONTROL WHEEL CENTERED AS RUDDER IS APPLIED
: INCLUDES FULL EFFECT OF NOSE WHEEL STEERING
& FLAPS 20° CR 30° /
i STABILIZERSETFOR TAKEOFF
= IPOINT ATTITUDE INCLUDES GROUND EFFECT
\ ONE OUTBOARD ENGINE OUT, 3 ENGINES AT TRT

GROSS WEIGHT, 1000 LB

CG, % MAC

RCR

CAUTION ZGNE - MORE THAN 75 PERCENT
"] OF THE LATERAL CONTROL AUTHORITY

140
INDICATED AIRSPEED, KNOTS : FIGURE 25
69

i e ‘\\ MAY BE REQUIRED IN THIS REGION
30 lniil NN LI TN TS \\:\%
60’ 70 80 90, 10 110 120 130 1

CROSSWIND, KNOTS
~N
o_



KC-135E INFLIGHT MINIMUM CONTROL SPEED

TOUCHDOWN SPEED
GROSS WEIGHT 115,000 LBS (108 KIAS)
NG

PRESSURE
- ALTITUDE
1000 FT,

120 -

CONDITIONS:

100 -
RUDDER POWER ON
ONE OUTBOARD
80 1 ENGINE OUT
60 -
gATr 40

i
-60 - : ....................
_ AIRCRAFT MAY BE VMCA -
:-: LIMITED IN THIS REGION :
_80 .l LYF..;‘l...T ------- ‘: ........ { -‘:-
90 100 110 120

INDICATED AIRSPEED, KNOTS

BP/7570/WL - DISK 1/H2 no ' FIGURE 26



ENGINE FAILURE CONTROL TECHNIQUE

NOTE:

NUMBER 4
INCORRECT TECHNlQUE - ENGINE

INOPERATIVE

s,
&

WHEELONLY  NOT ENOUGH RUDDER |
NO RUDDER 4

CORRECT TECHNIQUE

H— @
3 e
RIGHT SPOILER UP - WINGS LEVEL - CONTROLWHEEL LEVEL
ROSS ¢ | | ' TER
BALL CENTERED (CROSS CONTROLS) -  BALLSLIGHTLY OUT OF CEN

RUDDER ONLY(RECOMMENDED)

73 FIGURE 27



PILOT CUES TO AN ENGINE FAILURE, KC-135A

~.25g's ATPEAK

30 !

. FLIGHT MANUAL PILOT CONDITIONS
LATERAL 20 T REACTION TIME, 1 SECOND o GROSS WEIGHT 200.000
DISTANCE, 10 | POUNDS '

- FEET 0 R : , , o SEALEVEL,59°F

| ® AT Vpcg SPEED (83.0

204 : KCAS)
YAW ANGLE, 107t !
DEGREES ~ ~ ¢ 1z ; : 4 i

|
- l
81 l
|
PILOT'S SIDE |
|
!

ACCELERATION, 4T
FT/SEC2

i

0 ' i ' ) |
i
10 :
YAW RATE, :
DEG/SEC 5T |
{

0 bz, : : : :

0 1 2 3 4 5

TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/WL - DISK 1/H4 75- FIGURE 28



a0t '
FLIGHT MANUAL PILOT
LATERAL REACTION TIME, 1 SECOND
DISTANCE, 20 .
FEEY l
0 — -
30T :
YAW ANGLE, 207 ',
DEGREES Y 104 l
1
0 o
: |
6'1 |
PILOT’S SIDE ol |
ACCELERATION,
FT/SEC2 -
YAW RATE,
DEG/SEC
0 ¢ ' 4 : i
0 1 2 3 4 5

'TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/WL - DISK 1/H6 77

CONDITIONS

GROSS WEIGHT 200,000
POUNDS

o SEALEVEL,59°F
o AT Vmcg SPEED(100.5

KCAS)

FIGURE 29



EFFECT OF PILOT REACTION TIME ON LATERAL DISTANCE

C-135B AT Vimcg SPEED - GROSS WEIGHT 200,000 LBS

12517 conpiions:
TRTTHRUST
FULL FORWARD COLUMN
SEA LEVEL, 59°F
125 +
75 +
LATERAL MIL M 7700C
DISTANCE, REQUIREMENT A
FEET (FLIGHT MANUAL) . 1\
50 + I :
: ' 38FT
| : | i
| 1
25 + p ;
I '
l 1
| :
0.0 1.0 1.5 ' 2.0

PILOT REACTION TIME

BP/7570/WL - DISK 1/H4 : 79 FIGURE 30



AIRCRAFT RESPONSE TO RUDDER CONTROL INPUTS

FULL RUDDE
APPLIED AT

2 SEC.

TIME OF NO APPARENT
AIRCRAFT RESPONSE

10 + (1.5 SECONDS)
gl CONDITIONS:
C-135B
GROSS WEIGHT 200,000 LBS
] TRT THRUST
AIRCRAFT 6t FULL FORWARD COLUMN
HEADING, . SEA LEVEL 59°F
DEGREES 4 89 KIAS
2 ..
0 Les : : : S
25 r
RUDDER
POSITION,
DEGREES
0 f i 4 ! 1 - —
0 2 3 4 5 6 7 8

BP/7570/WL - DISK 1/H6

TIME AFTER ENGINE FAILURE, SECONDS

81

FIGURE 31



EFFECT OF ENGINE FAILURE SPEED ON LATERAL DISTANCE

LATERAL
DISTANCE,
FEET

GROSS WEIGHT 200,000 LBS, DRY RUNWAY (RCR 23)

O ey, RINWAYBOUNDARY
140 1
CONDITIONS:
120 + PILOT REACTION TIME, 1 SEC.
N TRT THRUST
C-135B ~ FULLFORWARD COLUMN
100 /" SEA LEVEL 59°F |
KC-135A (WET
80 + ya ¢ (WET)
' g
60 1 '
‘ Y anms KC-135A (DRY)
40 + \
20 ¢ Fm——
0 : : . . § ST PP . . .!-
-15 -10 -5 0 5

BP/7570/WL - DISK 1/12

SPEED INCREMENT RELATIVE TO Vpmcg SPEED, KNOTS

83 FIGURE 32



STEERING AUTHORITY

1007

80 -

STEERING
AUTHORITY,
PER CENT

10 20 - 30 40 50 60
STEERING ANGLE, DEG.

BP/7570/WL - DISK 1/H8 ~ 85 FIGURE 33



OPTIMUM NOSEWHEEL STEERING TECHNIQUE

10 +
OPTIMUM NOSWHEEL
STEERING ANGLE
8 --”’A—'""" ~~~~~~~~~~~~~ ———
TIRE
STEERING
ANGLE, ]
DEG. T TIRE STEERING ANGLE
(OPTIMUM PILOT COMMANDS)
41
24
0 . i : ; i ) N !
0 1 2 3 4 5 6 7 '

TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/WL - DISK 1/H10 87 .  FIGURE 34



EFFECT OF CONTROL COLUMN POSITION ON Vicg SPEEDS
C-1358 - GROSS WEIGHT 200,000 LBS. - FULL FORWARD COLUMN APPLIED

NOTE:

O BASELINE VMCG BASED

15 10 s 0 ON NEUTRAL CONTROL
- - - COLUMN POSITION

I | | AFTER ENGINE FAILURE

Vmcg SPEED CHANGE

RCR 9
RCR 23 |
120,000 LB.
L 200,000 L8. |
©300,00018. |
— e

BP/7570/WL - DISK 1/113 9 FIGURE 35
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MOMENTS DUE TO BANK ANGLE

MaiL.

S REAR VIEW

TOP VIEW

MA|L - MOMENT DUE TO AILERON AND SPOILERS
Fy = GEAR VERTICAL LOAD
' Fg = GEAR SIDE FORCE
(CORNERING FORCE COMPONENT)

FD = GEAR DRAG FORCE
(CORNERING FOKRCE COMPONENT) .

93 FIGL: it 35




EFFECT OF CONTROL WHEEL TECHNIQUE ON LATERAL DISTANCE

. GROSS WEIGHT 200,000 LBS - CROSSWIND 20 KNOTS
 C-135B
120 v CONTROL WHEEL
HELD CONSTANT
100 +
80+ °
LATERAL
DISTANCE,
FEET 60 4
40 |
-NEUTRAL WHEEL
20 | :
7 FULL WHEEL
0 __,_,’} } } 4 ‘ 1 1 3 1 1 X i

0 2 4 6 8 10 12 14 16 18 20 22 24
TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/wl - DISK 1/18 95 FIGURE 37



+ EFFECT OF CONTROL WHEEL TECHNIQUE ON Vmca SPEED

C-135B - GROSS WEIGHT 200,000 LBS - CROSSWIND 15 KNOTS

NOTE:
CHANGE IN Vpmcg - KNOTS @ BASELINE Vimcg BASED

-20 -10 0 ON CONTROL WHEEL
| [ HELD CONSTANT AFTER
' ENGINE FAILURE

© CONTROL WHEEL INPUT
" APPLIED TOWARD
RUNWAY CENTERLINE

RCR9

NEUTRAL WHEEL
HALF WHEEL|

RCR 23

FULL WHEEL |

e

BP/7570/WL - DISK 1/121 97 FIGURE 38



EFFECT OF REDUCED THRUST ON VMCG SPEED

GROSS WEIGHT 200,000 LBS

Vmcg CHANGE, KNOTS

-20 45 10 -5 0
| | | |

CONDITIONS:
o SEALEVEL,59°F
© FULL FORWARD COLUMN

© EPR REDUCTION (REDUCED
THRUST PROCEDURES)

KC-135A -0.30
C-135B -0.15

N

KC-135A
(DRY THRUST)

C-1358

RCR23|

RCR9

BP/7570/WL - DISK 1/124 'f 99 FIGURE 39



MAXIMUM BANK ATTITUDE - CROSSWIND TAKEOFF

CROSSWIND 20 KNOTS - OUTBOARD ENGINE FAILURE

300 +

260 -

1]

GROSS 220 1

WEIGHT,
1000 LBS.
180 +

140 -

100 +

CONDITIONS:
¢ FLIGHT MANUAL

\\ GROUND CLEARANCE RECOMMENDED PROCEDURES
\ (50% OF LIMITING VALUE) © RCR9ANDBELOW
o SEALEVELS9F

NACELLE
GROUND CONTACT

‘s

/
N

-,
//

/

%\\

NN

N

/
/
/

/
/
l

N\

i L 1
L) T L

BP/7570/WL - DISK 1/K2

R ¢§§§

-

=
-
-
—

1 2 3 4 5 6 7 8 g
MAXIMUM BANK ANGLE DURING RECOVERY, DEGREES

101 FIGURE 40



EFFECT OF PILOT CONTROL TECHNIQUES ON LATERAL DISTANCE

LATERAL
DISTANCE,
FEET

C-135B AT VMCG SPEED - GROSS WEIGHT 200,000 LBS

200 CONDITIONS:
TRT THRUST / RUDDER ONLY
DRY RUNWAY, RCR 23
1601 © FULLFORWARD
COLUMN
® SEALEVEL,59°F
120 + norPiLOT
CONTROL INPUTS
g
80
a0+ /—RUDDER + NOSEWHEEL STEERING
RUDDER + NOSEWHEEL STEERING
Py + CONTROL WHEEL
U8 SUNER - S SRR . S TS RGO WOUN JeUNU GRS o

o 2 4 6 8 10 12 14 16 18 20 22
TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/WL - DISK 1/)2 103  FIGURE 41



EFFECT OF RETARDING OPPOSITE ENGINES ON AIRCRAFT CONTROL

CONDITIONS:
® SPEED 88 KIAS

2401 o GROSS WEIGHT 200,000
L8 _—RUDDER ONLY
© NO WHEEL OR /—
200 1 NOSEWHEEL APPLIED
1604  SIDE OF RUNWAY (150 FT)
Iﬁ?g'lglf\{lﬁ‘éE OO COOBEBEILECNaE mmmmmmmmmmmmmmmmmm

FT.

120 ENGINE RETARDED ON
/f/—

OPPOSITE WING AT 6 SEC.

80+ WHITE LINE

me e
- - - - - - - - - - - - - .. - e - - "- - "o - - - - - - -a

\

40 1
2 SEC.

0 4 8 12 16 20
TIME AFTER ENGINE FAILURE, SECONDS

BP/7570/WL - DISK 1/45 105 - FIGURE 42



TYPICAL PILOT CONTROL INPUTS DURING CROSSWIND TAKEOFF

DRY RUNWAY - RCR 23 CONDITIONS:

GROSS WEIGHT 200,000 LB

21 - Umce 91.5KTS CROSSWIND 20 KNOTS
HEADING, 1 A |
DEG. T
| 0 I — : : :
100 + E
CONTROL 6ol o
WHEEL i
ANGLE, a0 }
DEG. i
20 + i
0 : % : : 4 i
30 1 | ]
di4d 25 DEG.
RUDDER 20 ¢
~ ANGLE, DEG. i
10 4+
0 : N : : :
60 80 100 120 140 160

CALIBRATED AIRSPEED, KNOTS

BP/7570/WL - DISK 1/18 107 FIGURE 43



TYPICAL PILOT CONTROL INPUTS DURING CROSSWIND TAKEOFF

HEADING,
DEG. -

CONTROL
WHEEL
ANGLE,
DEG.

RUDDER

ANGLE, DEG.

ICY RUNWAY -RCR 4

Y 107.5 KTS .
3 e / CONDITIONS:
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TYPICAL C/IC-135

0
)
0 : G i Pusa oo =
/o L 1’2{1,
/(1,,:.; e i, SR
oy 5 Gy COHDITIONS:
5000 4- ,«/ L7 S/ DN
‘ £ AN Eom © 1TO0GLE
Py ¢ !
// \ \\ // \\ ) CROSS WEIGHT
N | 10 o EC°FLARS
10000 + 7 ¥ | j ~ ?
OUTGOARD . \J \\, \ / \\,{ o AOA=0.53
ERGHME AN S, LA (152 KCAB)
THAUST, LB. 7 a‘.\,/ \ ;
15000 \\ g:,\ fc'\‘ AN ‘0
7o 4

20000 L | \:\\ ’7 RUDDER
. / 10 ANGLE, DEG.
25000 () o
\ oo YAWED INTO
| s FAILED ENGINE
30000 } 4 | 1’5‘ } 1
8 -4 0 4 8 12 15

SIDESLIP ANGLE, DEG.

175 . FIGURE 72

BP/7570/WL - DISK 1/P6



EFFECT OF SPEED ON GO-AROUND TRIM CONDITiONS -C-1358
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C-1353 RESPOMSE TO AN ENGINE FAILURE DURING A GO-AROUND
Vmca CRITICAL CONDITION - MO PILOT CONTROL INPUTS APPLIED
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C-135B RESPONSE TO AN ENGINE FAILURE DURING A GO-AROUND
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NPUTS APPLIED

COMDITIONS:
GROSS WEIGHT
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