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Appendix 1T T.0. 1T-29A-1
Part 5
MopEL: T-29C/D NAUTICAL MILES PER POUND OF FUEL - ONE ENGINE INOPERATIVE
DATE: 15 MARCH 1955 5,000 FEET ;
DATA BASIS: FLIGHT TEST PROPELLER FEATHERED STANDARD ATMOSPHERE ENGINES: R2800 - 99W -
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Part 6

PART 6 — APPROACH AND LANDING
G 0

TABLE OF CONTENTS

Page No.

APPROACH AND LANDING . . 2A6-1

DISCUSSION OF CHARTS . . 2A6-1

*APPROACH AND LANDING SPEEDS . . 2A6-3
*LANDING GROUND ROLL (39° FLAP) . 2A6-4
*LANDING GROUND ROLL (28" FLAP) . 2A6-5
*LANDING GROUND ROLL (20° FLAP) . 2A6-6
*LANDING GROUND ROLL (15° FLAP) . 2A6-7
*LANDING GROUND ROLL (0° FLAP) . 2A6-8
*STOPPING CAPABILITY CHART . . 2A6-9

The symbol * indicates an illustration

APPROACH AND LANDING

Extending the flaps decreases the landing speed and
decreases the required landing field length. Wing
flaps should not be extended to the landing position
until the landing is assured. In normal flight plan-
ning, the greater of the available landing wing flap
settings (397, 28 , 207, 15 and 0°) should be con-
sidered first. Sy.ocifically note that for each of the
landing flap setti:ys there is a corresponding
approach flap setting. The selection of the landing
flap setting should be based on the ability of the
corresponding approach flap setting to assure ade-
quate single-engine climb performance in the
approach configuration in the event of a go-around or
the need to lengthen the approach flight path. The
recommended approach speeds are based on 130% of
power-off stall speeds; touchdown at 120% of stall
speed.

Note

The approach speeds shown on the charts
are indicated airspeeds. Because of
position error in the pitot system at the
low speeds being used, the indicated
approach speeds do not bear a direct
relationship to the indicated stall speeds
as shown in the Power-Off Stall Speed
Chart in Section VI. To correctly calcu-
late the approach and touchdown speeds,
it is necessary to convert the indicated
stall speed to calibrated airspeed. Using

the Airspeed Calibration Chart, multiply
by 1.2 or 1.3, and then reconvert the
resultant speed to indicated airspeed.

Benefits derived from the brakes are maximum at
the lower speeds and minimum at the higher speeds
or just after touchdown. Unnecessary use of the
brakes greatly reduces their life. Therefore, the
landing distance required, as determined from the
Appendix data, should be compared to the available
runway length. Only in cases where the landing dis-
tance required equals the available field length
should a minimum roll landing be made. When the
available runway length is greater than the calcu-
lated minimum landing distance, as determined from
the charts, the airplane can be stopped with less
than maximum braking.

DISCUSSION OF CHARTS
Note

See landing pattern diagram, Section II.

APPROACH AND LANDING SPEEDS CHART

The recommended airspeeds for maneuver

(1.4V ), approach (1.3V_), and touchdown (1.2V_)
with l%mding gear down msay be determined from the
Approach and Landing Speeds Chart (figure 2A6-1).
The chart is presented for the gross weight and flap
setting operating range of the airplane. Power-off
stall speeds are included on the chart.

Change 2 2A6-1



Appendix I T.O. 1T-29A-1

Part 6
EXAMPLE Effects of Unusual Runway Conditions on
Given: Landing Ground Roll
The landing ground roll charts (figures 2A6-2 ‘
Gross weight = 38, 000 pounds through 2A6-6) are based on landing on a dry, hard -’/
surface. The landing ground roll can be corrected
Flap setting - Approach = 12~ for other surface conditions by multiplying th_e
ground roll distance by the stopping factor from the
Flap setting - Touchdown = 28" Stopping Capability Chart (figure 2A6-7). To usce1
Enter chart at gross weight of 38, 000 pounds (A) and the chart, obtain the latest runway condition reading
read up to flap lzieflectiongof 12° (B). Read across (RCR) from the base weather station. ~’
to 1.3 stall speed line (approach) (C). and read up Note
to {ind IAS of 116 knots (D). For 28 flap deflection
enter at gross weight of 38, 000 pounds (A) and read If no RCR is available, use 12 for a wet v
up to 28  flap deflection (E). Read across to the runway and 5 for an icy runway. -
1.2 stall speed line (touchdown) (F), and read up
for 100 knots 1AS (G). EXAMPLE
Given:
LANDING GROUND ROLL
RCR = 14

Landing ground roll is defined as the distance from
touchdown to a stop using normal pilot techniques
specified in Section II with brakes only (both pro-
pellers windmilling). For a minimum roll landing,
it is important to initiate wing flap retraction as
soon as possible after the airplane is firmly on the
ground. Retracting the wing flaps decreases the
wing lift and allows more weight to be applied to the
main wheels, thus increasing the braking efficiency
and shortening the landing roll. Reverse propeller
thrust is recommended since it will appreciably
shorten the landing roll. The landing ground roll

Ground roll distance = 3100 feet

Enter the Stopping Capability Chart (figure 2A6-7)

with RCR of 14 (A). Move horizontally to curve (B),

then vertically to obtain stopping factor of 1.27 (C).

Multiply the dry hard surface runway ground roll

(3100) by the stopping distance factor (1.27) to deter- <
mine the ground roll on a slippery runway (3100 X

1.27 = 3937 feet). ’

charts (figure 2A6-2 through 2A6-6) present the land- Effects of Unusual Runwayv Conditions on
ing ground ro.ll distance for gross weight, density al- Landing Distance Over 50-Foot Obstacle ;
titude, and wind. The charts also present total land- T t the landine dist 50-foot obst ~’
ing distance over a 50-foot obstacle. 0 correct the fanding distance over a oU-1oot obsta-
cle, do not apply the stopping distance factor to the
total distance. The flight distance from 50 feet to
touchdown is unaffected by RCR. The corrected
EXAMPLE ground roll distance is added to the uncorrected flight 4
Given: distance,
Density altitude = 1800 feet EXAMPLE
Gross weight = 36, 000 pounds Given:
Headwind = 5 knots Ground roll distance = 3100 feet
Flap setting = 28° Corrected ground roll distance = 3937 feet
Landing distance over 50-foot obstacle = 3780 feet
Select chart for 28° landing flap (figure 2A6-3). En-
ter chart at density altitude of 1800 feet (A). Read Subtract the ground roll distance (3100 feet) from the
across to gross weight of 36, 000 pounds (B) and read landing distance over 50-foot obstacle (3780 feet) to <’
down to wind velocity baseline. Parallel wind guide- determine flight distance (680 feet). Add this flight
line to 5 knots headwind (C) and read down to read distance to the corrected ground roll distance (3937
ground roll distance of 3100 feet (D) and landing dis- feet) for total corrected landing distance over 50-foot
tance of 3780 feet (E). obstacle (680 feet + 3937 feet = 4617 feet).
-

2A6-2 Change 2
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MODEL: T-29C/D

DATE:
DATA BASIS:

15 MARCH 1955

FLIGHT TEST

LANDING GROUND ROLL (39° FLAP)
APPROACH FI.AP - 20°

BRAKES ONLY

ENGINES: R2800-99W
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ENSITY ALTITUDE -
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NOTES:

5
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g

LANDING DISTANCE FROM 50-FOOT HEIGHT - 1000 FEET

1) GROUND ROLL 1S FOR BRAKES ONLY, wiTH

{2)

PROPELLERS WINDMILLING. MAXIMUM REVERSE
%Ll REDUCE GROUND ROLL B8Y 45%.

DISTANCES ARE BASED ON DRY HARD SURFACED

RUNWAY WITH FLAP RETRACTION INITIATED AT
0.9 STALL SPEED.

DO NOT EXTEND FLAPS MORE THAN 20° UNTIL
L ANDING 1S ASSURED.

(4) TOUCHCOWN AT 1.2 POWER OFF STALL

(55 MULTIPLY GROUND ROLL DISTANCE BY
STOPPING FACTOR FROM STOPPING
CAPABILITY CHART.

SPEED.

(6)

100% WIND ACCOUNTABILITY

1 i

9 Jred
I xtpuaddy

‘0L

1-V6¢-.LT



£-9Vg 2andrg

g d8uey)

G-9ve

MODEL: T-29C/D LANDING GROUND ROLL (28° FLAP)
DATE: 15MARCH 1955 APPROACH FLAP - 12°  BRAKES ONLY
DATA BASIS:  FLIGHT TEST ENGINES: R2800-99%W

DENSITY ALTITUDE - 1000 FEET

HEADWIND TAILWIND

l:::

6

A

6
LANDING DISTANCE FROM 50-FOOT HEIGHT - 1000 FEET

NOTES:

(1) GROUND ROLL IS FOR BRAKES ONLY, WITH (4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED.
PROPELLERS WINDMILLING. MAXIMUM REVERSE (5) MULTIPLY GROUND ROLL DISTANCE BY
wiLL OUND ROLL %.

REDUCE GR ROLL BY 45 STOPPING FACTOR FROM STOPPING

{2) DISTANCES ARE BASED ON DRY HARD SURFACED CAPABILITY CHART.
RUNWAY WITH FLAP RETRACTION INITIATED AT
0.9 STALL SPEED. (6) 100% WIND ACCOUNTABILITY.

45,4550 {3) DO NOT EXTEND FLAPS MORE THAN 12° UNTIL

LANDING IS ASSURED.
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MODEL: T-29C/D
DATE: 15MARCH 1955
DATA BASIS:  FLIGHT TEST

LANDING GROUND ROLL (20° FLAP)
APPROACH FLAP 6° BRAKES ONLY

ENGINES: R2800-99W

DENSITY ALTITUDE - 1000 FEET

HEADWIND TAILWIND

NOTES:

(1) GROUND ROLL IS FOR BRAKES ONLY, WITH

6
LANDING DISTANCE FROM 50-FOOT HEIGHT - 1000 FEET

(4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED.

PROPELLERS WINDMILLING., MAXIMUM REVERSE

WILL REDUCE GROUND ROLL BY 45%.
(2) DISTANCES ARE BASED ON DRY HARD SURFACED

(5) MULTIPLY GROUND ROLL DISTANCE BY
STOPPING FACTOR FROM STOPPING
CAPABILITY CHART.

RUNWAY WITH FLAP RETRACTION INITIATED AT

0.9 STALL SPEED

(6) 100% WIND ACCOUNTABILITY,

45,976C (3) DO NOT EXTEND FLAPS MORE THAN 6° UNTIL

LANDING IS ASSURED.
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MODEL: T-29C/D LANDING GROUND ROLL (15° FLAP)
DATE: 15MARCH 1955 APPROACH FLAP - 0° BRAKES ONLY
DATA BASIS:  FLIGHT TEST ENGINES: R2800-99W

HEADWIND TAILWIND

1000 FEET

DENSITY ALTITUDE -

2 3 4 5 6 7 8 9

l

7 8

\(3{ LANDING DISTANCE FROM 50-FOQOT HEIGHT - 1000 FEET
NOTES:
(1) GROUND ROLL IS FOR BRAKES ONLY, WITH (4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED.
PROPELLERS WINDMILLING. MAXIMUM REVERSE
WILL REDUCE GROUND ROLL BY 45%. (5) MULTIPLY GROUND ROLL DISTANCE BY
STOPPING FACTOR FROM STOPPING
(2) DISTANCES ARE BASED ON DRY HARD SURFACED CAPABILITY CHART.
RUNWAY WITH FLAP RETRACTION INITIATED AT
0.9 STALL SPEED. (6) 100% WIND ACCOUNTABILITY,
45,457D (3) DO NOT EXTEND FLAPS MORE THAN 0° UNTIL

LANDING IS ASSURED.
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MODEL: T-29C/D
DATE: 15MARCH 1955

LANDING GROUND ROLL (0° FLAP)

APPROACH FLAP - 0°

DATA BASIS: FLIGHT TEST

BRAKES ONLY

ENGINES: R2800-99W

DENSITY ALTITUDE - 1000 FEET

HEADWIND TAILWIND

45,459D

LANDING DISTANCE FROM 50-FOOT HEIGHT - 1000 FEET

NOTES:

(1) GROUND ROLL IS FOR BRAKES ONLY, WITH PROPELLER
WINDMILLING. MAXIMUM REVERSE WILL REDUCE THE
GROUND ROLL BY 45%.

(2) DISTANCES ARE BASED ON HARD DRY SURFACED RUN-
WAY WITH FLAP RETRACTION INITIATED AT 0.9 STALL
SPEED.

(3) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED.

(4) MULTIPLY GROUND ROLL DISTANCE BY STOPPING
FACTOR FROM STOPPING CAPABILITY CHART.

(5} 100% WIND ACCOUNTABILITY.
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MODEL: T-29 C/D STOPPING CAPABILITY CHART
DATE: 5 DECEMBER 1967
DATA BASIS: ESTIMATED ENGINES: R2800-99W
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PART 7 — MISSION PLANNING
e o0
TABLE OF CONTENTS
Page No.
MISSION PLANNING . . . . . .* . . . . . . . . . . .2A%7-1
MISSION PLANNING Note
Completion of the Takeoff and Landing Data (TOLD) Acceleration time/distance check data
card (AFTO Form 377) is required for all flights. must be computed only when refusal
AFTO Form 377 is available through normal forms speed is less than takeoff speed.
distribution channels or may be locally reproduced in Adequate planning is an essential part of the suc-
emergency situations under provisions of AFM 7-1. cessful performance of any mission. The scope of
Fill out the TOLD card using the operating data in the this discussion is limited to considering aircraft
Appendix or using the precomputed data. To be pre- performance and associated planning procedures.
pared for an emergency landing immediately after The procedures suggested by the sample flight prob-
takeoff, complete both the TAKEOFF and LANDING lem facilitate safe operation of the aircraft in all
IMMEDIATELY AFTER TAKEOFF portions of the phases of the mission. A thorough knowledge of
TOLD card using takeoff gross weight. The LAND- these procedures will provide quicker action in the
ING portion of the card may be completed at this time event of an emergency and will aid in making sound
or prior to landing at destination. decisions.
CONDITIONS - TAKEOFF - T-29/C-131 CONDITIONS - LANDING
FIELD ELEVATION GROSS WEIGHT FIELD ELEVATION GROSS WEIGHT
RUNWAY LENGTH | WIND COMPONENT RUNWAY LENGTH WIND COMPONENT
OAT CAT DEW POINT OAT RCR DEW POINT
PRESSURE ALTITUDE DENSITY ALTITUDE PRESSURE ALTITUDE DENSITY ALTITUDE
RCR SMOE
LANDING
TAKEOFF APPROACH FLAPS APPROACH SPEED
° (1.3) KIAS
r’ GO-AROUND SPEED
MANIFOLD PRESSURE (1.2 - Approach Flaps) KIAS
EXPECTED TPSI/BME P ‘;f'z‘f‘g‘l’:a‘;;p““ KIAS

MINIMUM T PSI/BMEP LANDING FLAPS

LANDING APPROACH SPEED
(1.3) KIAS

LANDING GROUND ROLL/DISTANCE

TAKEOFF FLAP SETTING

TAKEOFF SPEED (1.2)

CRITICAL\ FIELD LENGTH

REFUSAL SPEED

TAKEOFF GROUND RUN

SPEED/TIME CHECK /

DISTANCE/SPEED CHECK /

SINGLE-ENGINE CLIMB SPEED (1.2 Clean)

SINGLE-ENGINE ABSOLUTE CEILI NG (METO)

LANDING IMMEDIATELY AFTER TAKEOFF

APPRGACH FLAPS o APPROACH SPEED
° (1.3) KIAS

[0 AROUND SPEED
(1.2 - Approach Flaps) KIAS
LANOI NG FLAPS

LANDING APPROACH SPEED
(1.3) KIAS
UANDING GROUND ROLL DISTANCE

AFTO F87% 377 T-29/C-131 TOLD CARD T.29 C-131 TokeoHf and Londing Data (TOLD) Card

Change 1 2AT7-1
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Complete the TOLD card in accordance with the
following instructions.

CONDITIONS—TAKEOFF

FIELD ELEVATION. Enter the field elevation.
GROSS WEIGHT. Enter the gross weight at takeoff.

RUNWAY LENGTH. Enter the length of the runway
that is available for takeoff.

HEADWIND COMPONENT. Figure 2A3-2, deter-
mine the headwind component.

OAT, CAT, DEW POINT. Obtain the outside air
temperature (degrees C) and dew point (degrees F)
for takeoff time. Carburetor air temperature will be
outside air temperature plus one degree C.

PRESSURE ALTITUDE. Obtain the field pressure
altitude for takeoff time.

DENSITY ALTITUDE. Figure 2A1-1, determine the
density altitude.

TAKEOFF

MANIFOLD PRESSURE, EXPECTED TPSI, MINI-
MUM TPSI. Figures 2A2-1 or 2A2-3, determine
the manifold pressure to be expected, the expected
torque pressure, and the minimum torque pressure.
Figures 2A2-2, 2A2-4, or 2A2-5 may be used if dry
data is desired.

TAKEOFF FLAP SETTING. Figure 2A3-3, enter at
the desired minimum rate of climb and determine
the takeoff flap setting. Utilize minimum TPSI (wet)
in computations if ADI is available, or use minimum
TPSI (dry) if a takeoff without ADI is planned. The
approach flap setting may also be determined for
landing immediately after takeoff.

TAKEOFF SPEED (1.2). Figure 2A2-7, determine
the takeoff speed based on the flap setting to be
used. Aiso determine the single-engine climb speed
(clean) and the go-around speed using the 1.2 power-
off stall speed line for approach flaps.

CRITICAL FIELD LENGTH. Based on the takeoff
flap setting to be used (figures 2A3-8, 2A3-11,
2A3-14, and 2A3-17) determine the critical field
length for g dry runway. If necessary, correct the
critical field length with RCR correction determined
from figure 2A3-20.

REFUSAL SPEED. Based on the takeoff flap setting
to be used (figures 2A3-9, 2A2-12, 2A3-15, and
2A3-18) determine the refusal speed for a dry run-
way. If necessary, correct the refusal speed with
the RCR correction determined from figure 2A3-20.

TAKEOFF GROUND RUN. Based on the takeoff flap
setting to be used (figures 2A2-10, 2A3-12, 2A3-16,
and 2A3-19) determine the takeoff ground roll.

2A7-2 Change 2

T.0O. 1T-29A-1

Note

When refusal speed is greater than take-
off speed, use computed takeoff speed

and distance for acceleration time/distance
check.

ACCELERATION TIME,/DISTANCE CHECK. Fig-
ure 2A3-6, determine the speed,time data or the
distance/speed data for an acceleration check.

SINGLE-ENGINE CLIMB SPEED (1.2 CLEAN).
Figure 2A3-7, determine the single-engine climb
speed if not previously accomplished.

SINGLE-ENGINE ABSOLUTE CEILING (METO).
Figures 2A4-5 or 2A4-6, determine the absolute
ceiling with METO power operation.

LANDING IMMEDIATELY AFTER TAKEOFF

Note

The information for this section will
be based on takeoff gross weight.

APPROACH FLAPS. Figure 2A3-3, determine the
approach flap setting for landing if not previously
accomplished. The landing flap setting may be
entered in the LANDING FLAPS space at this time.

APEROACH SPEED (1.3). Figure 2A6-1, determine
the 1.3 stall speed for the approach flap setting. The
1.3 stall speed for the landing flap setting may also

be determined at this time and entered in LANDING

APPROACH SPEED (1. 3).

GO-AROUND SPEED (1.2 APPROACH). Figure
2A3-7, determine the go-around speed if not prev-
iously accomplished.

LANDING FLAPS. Landing flaps are generally
based on the amount of approach flaps used. Consult
figures 2A6-2 through 2A6-6 for normal flap pair-
ings.

LANDING APPROACH SPEED (1.3). Figure 2A6-1,
determine the approach speed for the landing flap
setting if not previously accomplished.

LANDING GROUND ROLL/DISTANCE. Based on
the landing flap setting to be used (figures 2A6-2
through 2A6-6) determine the landing ground roll.
Determine the landing distance (landing over a 50-
foot obstacle). If applicable, correct the ground roll
or the ground roll portion of the landing distance
over a 50-foot obstacle by applying the RCR stopping
factor determined from figure 2A6-7.

CONDITIONS—LANDING AND LANDING

Note

The landing portion of the card may be
completed prior to takeoff if weather
at destination is available. All items
in this section will be completed as
previously discussed for like entries.
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Sample Flight Problem
To illustrate the use of the charts in this Appendix,
a sample flight problem is presented and solved in
the following paragraphs.

Note
This example presents a radius navi-
gational training mission. Refer to
MISSION PLANNING, Appendix I, for

a transport mission sample problem.

Weather, Field and Trip Information

Field elevation pressure altitude 5000 ft
Outside air temperature 10°C
Dew point 35°F
Headwind 10 knots
Runway length 7500 ft
Runway slope 1% up
Takeoff gross weight 43,500 1b
Fuel load 8650 1b

Determine Density Altitude
Using: (Density Altitude Chart, figure 2A1-1)
Enter chart at OAT 10°C

Proceed vertically to pressure

altitude line 5000 ft
Proceed horizontally to density

altitude scale

Read density altitude 5600 ft

Determine Ramp Weight

Ramp weight represents a weight greater than max-
imum takeoff weight. The difference is the fuel that
is used for starting, runup, taxiing, and takeoff.
Allow 300 pounds of fuel for initial starting, runup,
taxiing, and takeoff, and 150 pounds for thru-flight
enroute stops. These figures are based on opera-
tional experience.

Using: Initial starting, runup, taxiing,

and takeoff fuel 300 1b
Takeoff gross weight 43,500 1b
Ramp weight 43,800 1b

Note

Due to the many and varied operational
requirements, these figures may not
meet all situations. Therefore, it may
be necessary to modify these standard
fuel allowances.
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TAKEOFF

Determine the Minimum Performance
Torque Pressure

Note

If the actual carburetor temperature rise
of the airplane is unknown, use OAT plus
1°C; it is sufficiently accurate for pre-
flight planning., A correction should be
made when the actual CAT is known.

Using: (Maximum Wet Power Available,
figure 2A2-1)

Enter chart with airplane

pressure altitude 5000 ft
Proceed vertically to CAT 11°C
Read MAP 55.5 in. Hg
Proceed horizontally to base line
dew point chart, then parallel
guide line to dew point (corrected
for altitude) 35°F
Then, proceed horizontally to
read:
Expected TPSI 125 psi
Minimum performance TPSI 119 psi
Also note:
Brake horsepower 2100 bhp
Engine speed 2800 rpm
Blower speed LOW
Water injection ON
Mixture position AUTO RICH

In preflight planning, do not exceed the minimum
performance TPSI limit shown. In operation, do not
exceed the TPSI limit of 141 psi with wet power or
130 psi with dry power. In the event that minimum
performance TPSI is unobtainable before reaching
refusal speed, the takeoff should be aborted.

Determine the Takeoff Flap Setting

For the purpose of this sample problem the desired
minimum initial rate of climb is considered to be
200 fpm.

Using: (Takeoft Gross Weight Limited by Climb,
figure 2A3-3)

Enter lower left-hand portion of

chart with density altitude 5600 ft

Change 3 2A7-3
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Proceed horizontally to desired

T.0. 1T-29A-1

minimum initial rate of climb 200 fpm

Parallel guide lines to base line
at sea level density altitude,
then proceed vertically to mini-
mum performance torque

pressure 119 psi

Parallel guide lines to base line
at 141 psi then proceed verti-

cally to takeoff weight 43,500 1b

Read takeoff flap setting

Note

® For practical operation, limit the final
selection of takeoff flap setting to either
12°, 6°, or 0°, Intermediate positions
should be used only when one of these
flap settings will not provide the re-
quired initial rate of climb and runway
length combination.

® If the takeoff flap setting should come
out as less than zero, with the partic-
ular takeoff atmospheric conditions
available, off-load as necessary to
recuce the takeoff weight to that which
allows the desired initial rate of climb.
Or, if under similar conditions, the
takeoff weight cannot be reduced, work
backwards from the weight and minimum
flap setting to determine the expected
initial rate of climb and thereby judge
the desirability of taking off.

Determine Takeoff Speed

Using: (Takeoff and Minimum Control Speeds,
figure 2A3-7)

Enter chart at gross weight 43,500 1b

Proceed vertically to 0° flap
curve, then proceed horizontally

Oo

to IAS scale and read 125 knots

Determine Critical Field Length
Using: (Critical Field Length, 0° Flap,
figure 2A3-17 and Effect of Runway
Conditions, figure 2A3-20

Enter figure 2A3-17 with density

altitude 5600 ft

Parallel guide lines to minimum

performance torque pressure 119 psi

Proceed horizontally to takeoff

weight 43,500 1b

Proceed vertically to zero run-
way slope parallel guide lines

to actual runway slope 1% up

2A7-4 Change 2
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Proceed vertically to base line
at zero headwind, parallel guide
lines to reported headwind 10 knots |}

Proceed vertically to critical
field length (for dry. hard sur-
face runway) 7050 ft I

Note

This field length is that required to
accelerate to the critical engine
failure speed. two engines operating,
have an engine fail, propeller auto-
feather and either (a) proceed to
takeoff or (b) stop. Since the critical
field length (dry, hard surface run-
way) is less than that available, a

safe takeoff is possible. For unusual
runway conditions, proceed as follows:

Enter Effects of Runway Surface
Condition Chart (figure 2A3-20

with RCR obtained from base

weather 12

Proceed horizontally to takeoff
weight on critical field length
portion of chart 43,500 1b

Proceed vertically to KCFL
factor 1.23

Corrected critical field length =
KcFL X critical field length
from figure 2A3-17 8672 ft il

Note

Since critical field length for a wet run-
way is greater than that available, a
takeoff should not be made.

Determine Refusal Speed

Using: (Refusal Speed, 0° Flap, figure 2A3-18
and Effect of Runway Conditions,
figure 2A3-20)

Enter chart with available run-
way length 7500 ft

Proceed horizontally to reported
headwind 10 knots

Parallel guide line to base line,
then proceed horizontally to
torque pressure 119 psi

Parallel guide line to base line,
then proceed horizontally to
density altitude 5600 ft

Parallel guide line to base line,

then proceed horizontally to

intersection of vertical line

from gross weight 43,500 1b

-/
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Refusal speed (IAS) (dry, hard
surface runway) 118 knots

Note

If the refusal speed should be greater
than the takeoff speed and since re-
fusal speed is limited to takeoff speed,
then only takeoff speed would need to
be monitored.

To correct refusal speed for

unusual runway conditions,

enter Effects of Runway Condi-

tion chart (figure 2A3-20) with

RCR obtained from base weather 12

Proceed horizontally to takeoff
weight on refusal speed portion
of chart 43,500 1b

Proceed vertically to KRrg
factor .938

Corrected refusal speed =
KRS X refusal speed from
figure 2A3-18 111 knots

Determine Takeoff Ground Run

Using: (Takeoff Ground Run—0° Flap,
figure 2A3-19)

Enter chart with density
altitude 5600 ft

Parallel guide lines to minimum
performance torque pressure 119 psi

Proceed horizontally to takeoff
weight 43,500 1b

Proceed vertically to base line
at zero runway slope, then
parallel guide lines to actual

Appendix I
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Draw acceleration curve
through the point of intersec-
tion and parallel to the guide
lines

Re-enter the chart at refusal

speed corrected for wind. (If un-

usual runway conditions exist enter

at RCR corrected refusal speed

corrected for wind,) (118-10) 108 knots

Proceed vertically to new

acceleration check curve and

then horizontally to refusal

distance 3450 ft

Re-enter chart at the 1000 ft
marker that is 500 to 1500 ft
before the refusal distance 2000 ft

Proceed horizontally to new
acceleration curve and read
sea level acceleration time 28 seconds

Proceed vertically to IAS scale
and read uncorrected acceler-
ation speed 88 knots

Correct acceleration speed by
adding wind (88 + 10) 98 knots

Find acceleration time for
5600 ft density altitude
(28 + 1/v/7) 26 seconds

Find acceleration check time at the
even 10 knot speed increment from
5 to 15 knots below refusal speed

Determine desired check speed
(118 - 8) 1AS 110 knots

Correct check speed for wind
(110 - 10) 100 knots

Enter chart at 100 on IAS scale
and read vertically to new

runway slope 1% up acceleration curve and read
acceleration time 33 seconds
Proceed vertically to base line
at zero headwind, then parallel Summary of Preflight Takeoff Data
guide lines to reported head- 10 knots
wind Engine speed 2800
Proceed vertically to ground MAP 55.5 in. Hg
run distance 4100 ft
Minimum performance TPSI 119 psi
* Determine Acceleration Check
Speed/Distance/Time Blower speed LOW
Using: (Velocity During Takeoff Ground Run, Mixture position AUTO RICH
figure 2A3-6)
Flap setting 0°
Enter chart with 100% wind
takeoff ground run 4100 ft Takeoff speed (IAS) 125 knots

And takeoff speed corrected
for wind (125 - 10) 115 knots

Acceleration check .
distance/speed 2000 ft/98 knots

Change 1 2A7-5
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Acceleration check
speed/time

110 knots/33 seconds
Takeoff ground run 4100 ft

CLIMB TO 10,000 FEET

Determine Climb Distance and Fuel

Using: (Operational Climb—Distance and Fuel,
1500 BHP, figure 2A4-2)

Note airspeed (IAS) 140 knots
Enter chart at weight at start
of climb 43,500 1b
Proceed vertically to density
altitude at start of climb 5600 ft
Read:
Distance 16 n mi
Fuel 180 1b
Parallel guide lines to density
altitude at end of climb 10, 000 ft
Read:
Distance 34 nmi
Fuel 350 1b

Subtract start-of-climb index from
end-of-climb index

Find:

Distance from 5000 to
10, 000 ft 18 n mi

Fuel consumed from 5000 ft
to 10, 000 ft 170 1b

Subtract from weight at start of
climb and determine:

Weight at end of climb 43,330 1b

Note

The airplane lift and drag depend pri-
marily upon the density of the air,
while the engine power depends upon
the pressure of the air, until full
throttle is reached. The altimeter
reads pressure altitude. To deter-
mine the climb performance under
non-standard conditions, then one
must determine the fuel, distance
and time to climb using density alti-
tudes and obtain the standard power
for that altitude by adjusting the
manifold pressures as required.

2AT-6

T.0. 1T-29A-1

Determine Power Settings at Start of Climb

Using: (Climb Power Schedule— 1500 bhp,
figure 2A2-7)

Enter table at pressure
altitude 5000 ft

Proceed horizontally and
interpolate for CAT (+5°)

to find MAP 40. 3 in. Hg
Read:
Blower LOW
Engine speed 2300 rpm
Torque pressure 103 psi
Also note:
Mixture AUTO RICH

Determine Power Settings at End of Climb

Re-enter table at pressure altitude 10, 000 ft
Proceed horizontally to CAT (-5°)
Read:
MAP (interpolated) 38.8 in. Hg
Blower LOW
Engine speed 2300 rpm
Torque pressure 103 psi
Also note:
Mixture AUTO RICH
CRUISE AT 10,000 FEET
Determine Distance and Fuel Used in
2-Hour Cruise
Using: (Long Range Prediction—Time,
figure 2A5-8)
Enter chart at weight at start
of cruise 43,330 1b
Proceed vertically to cruise
density altitude 10, 000 ft
Read time at start of cruise 10.7 hr
Add required cruise time
2 hours, find time at end of
cruise 12.7 hr
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Proceed along density altitude

line to time at end of cruise

12,7 hours, and read weight

at end of cruise 41,600 1b

Subtract weight at end of cruise

from weight at start of cruise

to find approximate fuel used

in 2 hour cruise 1730 1b

(Long Range Prediction—Distance,
figure 2A5-7)

Enter chart at weight at end
of cruise 41,600 1b

Proceed vertically to density
altitude line 10, 000 ft

Read distance at end of cruise 2400 n mi

Proceed along density altitude
line to weight at start of cruise 43,3301b

Read distance at start of cruise 2025 n mi
Subtract from distance at end

of cruise to determine distance
traveled in 2-hour cruise 375 n mi

Determine Airspeed and Power Settings
for Cruise

Using:

Using:

(Nautical Miles per Pound of Fuel—10, 000
feet, figure 2A5-3)

Enter at weight at start of
cruise 43,330 1b

Follow weight line to inter-
section of long range line and
read bhp at start of cruise 1050 bhp

Proceed vertically to calibrated
airspeed 161 knots

Re-enter at weight at end of
cruise 41,600 1b

Follow weight line to inter-
section of long range line and
read bhp at end of cruise 1020 bhp

Proceed vertically to calibrated
airspeed 160 knots

(Power Schedule—1050 bhp, figure 2A2-17)

Enter table with pressure

altitude 10, 000 ft
Proceed horizontally to CAT -5°C
Read:
MAP (interpolated) 32.2 in. Hg
Blower LOW

Part 7
Engine speed 1950 rpm
Torque pressure 86 psi

Using: (Power Schedule— 1000 bhp, figure 2A2-16)

Enter table with pressure

altitude 10, 000 ft
Proceed horizontally to CAT -5°C
Read MAP 31.6 in. Hg
Blower LOW
Engine speed 1900 rpm

Determine MAP for 1020 bhp,
1900 rpm at end of cruise by
using the following ratio:
31.6in. Hg =~ MAP
1000 bhp ~ 1020 bhp
31.6 X 1020

MAPp = — 2222 . 32.2 in. Hg
1000

Determine torque pressure for
1020 bhp by using the formula:

BHP = TPSI X .00632 X RPM

1020 .
Torque pressure = —————————— = 85 psi
. 00632 X 1900
Also note:
Mixture MANUAL LEAN

Note

For 1000 bhp, the engine speed given by
figure 2A2-16 is 1900 rpm. As greater
economy results from lower engine
speeds, a reduction in rpm during the
cruise is recommended.

CLIMB TO 20,000 FEET

Determine Climb Distance and Fuel
(From 10,000 ft. to 20,000 ft.)

Using: (Operational Climb Distance and Fuel—
1500 bhp, figure 2A4-2)

Note airspeed (IAS) 140 knots
Enter chart at weight at start
of climb 41,600 1b
Proceed vertically to altitude
at start of climb 10, 000 ft
Read:
Distance 30 n mi
Fuel 300 1b

2A7-7
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Parallel guide lines to altitude

at end of climb 20, 000 ft
Read:
Distance 92 n mi
Fuel 990 1b
Subtract start-of-climb index
from end-of-climb index
Find:
Distance from 10, 000 ft to
20, 000 ft 60 n mi
Fuel consumed from 10, 000 ft
to 20, 000 ft 690 1b
Subtract from weight at start of
climb to determine:
Weight at end of climb 40,910 1b

Determine Power Settings for Climb

Note

Power setting at start of climb will be
the same as the power setting at end of
first segment climb to 10, 000 feet.

Using: (Climb Power Schedule— 1500 bhp,

figure 2A2-7)

Enter table at pressure

T.O. 1T-29A-1

Note
This portion of the mission is flown at
maximum cruise power. Since it is de-
sired to cruise for one hour, a suffi-
ently accurate estimate may be made of
the fuel flow by reading nautical miles
per pound value and a true airspeed
value at an assumed average weight and
dividing the true airspeed by the nautical
miles per pound (n mi/hr+n mi/lb =
1b/hr).

Weight at start of cruise
Assuming a fuel flow of 1070
Ib/hr, then average weight for
cruise (40,910 - 535)

At average cruise weight and

at maximum cruise rpm of 2300
(1150 bhp) read Nautical Miles
per Pound of Fuel

Calibrated airspeed

True airspeed

Then fuel used (222+.216 X

1 hr) 1025 1b

Note

The fuel used figure of 1025 pounds is
close enough to the assumed value of
1070 pounds. If it were substantially
different another estimate should be
made.

40,910 1b

40, 375 1b

.216 n mi/1b
163 knots

222 knots

altitude 20, 000 1t Weight at end of 1-hour cruise
Proceed horizontally to CAT _25°C (40,910 - 1070) 39,840 1b
Read: Distance in 1-hour cruise
’ (222 knots X 1 hr) 222 n mi
MAP (interpolated 40.5 in. H . . .
(interpo ) m. He Determine Power Setting for Cruise
B 1G
lower HIGH Using: (Power Schedule—1150 bhp/eng,
Engine speed 2500 rpm figure 2A2-19)
: Enter table at pressure
T 5
ordue pressure 95 psi altitude 20, 000 ft
Also note: . o
Proceed horizontally to CAT -25°C
Mixture AUTO RICH ’
Read:
Using normal climb procedure adjust MAP until low . ]
blower critical altitude is reached, then shift to MAP (interpolated) 33.5 in. Hg
high bl and ti limb procedure. :
igh blower and continue ¢ procedur Blower HIGH
CRUISE AT 20,000 FEET Engine speed 2300 rpm
Determine Distance, Fuel Used and Torque pressure 80 psi
Airspeed for 1-Hour Cruise
Also note:
Using: (Nautical Miles per Pound of Fuel—20, 000
feet, figure 2A5-5) Mixture MANUAL LEAN

2A7-8
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RETURN TO BASE

The return to home base is accomplished at air-
speeds for long range at 20, 000 feet altitude.

Determine Distance and Fuel Used in
3-Hour Cruise

Using:

Using:

(Long Range Prediction—Time,
figure 2A5-8)

Enter chart at weight at start

of cruise 39,840 1b
Proceed vertically to cruise

density altitude 20, 000 ft
Read time at start of cruise 2 hr

Add required cruise time
(3 hours), find time at end of
cruise 5 hr

Proceed along density altitude

line to time at end of cruise

and read weight at end of

cruise 37,100 1b

Subtract weight at end of cruise

from weight at start of cruise

to find approximate fuel used

in 3-hour cruise 2740 1b

(Long Range Prediction—Distance,
figure 2A5-7)

Enter chart at weight at end
of cruise 37,100 1b

Proceed vertically to density
altitude line 20, 000 ft

Read distance at end of cruise 1100 n mi

Proceed along density altitude
line to weight at start of cruise 39,840 1b

Read distance at start of cruise 450 n mi
Subtract from distance at end

of cruise to determine distance
traveled in 3 hours 650 n mi

Determine Airspeed and Power Settings
for Cruise

Using:

(Nautical Miles per Pound of Fuel—
20, 000 feet, figure 2A5-5)

Enter at weight at start of
cruise 39,840 1b

Follow weight line to inter-
section of long range line and
read bhp at start of cruise 1075 bhp

Proceed vertically to calibrated
airspeed 155 knots

Part 7
Re-enter at weight at end of
cruise 37,100 1b
Follow weight line to inter-
section of long range line and
read bhp at end of cruise 1000 bhp

Proceed vertically to calibrated
airspeed 153 knots

Using: (Power Schedule—1100 bhp, figure 2A2-18)

Enter table with pressure

altitude 20, 000 ft
Proceed horizontally to CAT -25°C
Read:
MAP (interpolated) 32 in. Hg
Blower HIGH
Engine speed 2200 rpm

Determine MAP for 1075 bhp at
start of cruise by calculation as
before:

MAP = 32 X 1075 B 31.9 i
= =10 " .2 in. Hg

Determine torque pressure as before:

Torque pressure = 1075 . 77 psi

.00632 X 2200
Using: (Power Schedule— 1000 bhp, figure 2A2-16)

Enter table with pressure

altitude 20, 000 ft
Proceed horizontally to CAT -25°C
Read:
MAP (interpolated) 29.8 in. Hg
Blower HIGH
Engine speed 2100 rpm
Torque pressure 76 psi
Also note:
Mixture MANUAL LEAN

RESERVE FUEL CONSIDERATIONS

The reserve fuel allowance should include fuel for
holding at destination and the possibility of being
diverted to an alternate base and some additional
fuel for other contingencies. For the purpose of this
example the reserve fuel allowance has been chosen
to be that required for 30 minutes holding at air-
speeds for long range at sea level and 5% of initial
fuel load for contingencies.

2A7-9
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Determine Reserve Fuel Allowance

Subtract total fuel load from the takeoff

weight (43, 500 - 8650) 34,850 1b
Calculate 5% of initial fuel load

(8650 X .05) 430 1b
Add zero fuel weight (34, 850 + 430) 35,280 1b

Using: (Nautical Miles per Pound of Fuel—
Sea Level, figure 2A5-1)
Enter chart with weight of 35,280 1b

Follow weight line to inter-

section of long range line, then

proceed horizontally to nautical

miles per pound of fuel scale

and read 0.231 n mi/1b

Proceed vertically to true

airspeed 162 knots

Divide airspeed by n mi/lb

(162 :0.231) 704 1b/hr

Allowance for 30 minutes holding

(704 X 0.5) 352 1b
Note

This method is slightly conservative but
sufficiently accurate for estimating pur-
poses. A moredccurate procedure would
require using values based on an average
weight as was done previously in cruise
at long range.

The total of all fuel used thus far after takeoff, plus
the reserve allowance is 7182 pounds. Thus, the
total fuel load of 8650 pounds is ample for the mis-
sion with an added 1468 pounds for unaccounted
emergencies, deviations from course, and other
variations from flight plan.

LANDING

Ltanding Conditions

Field elevation pressure

altitude 3000 ft
Outside air temperature 25°C
Dew point 55°F
Headwind 15 knots
Runway length 7500 ft

Landing weight (takeoff weight
less fuel for mission, except

total reserve)(43, 500 - 6400) 37,100 1b

2AT-10
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Determine Power Settings for Emergency
Go-Around (if Necessary)

Using: (Maximum Wet Power Available,
figure 2A2-1)

Enter chart with pressure

altitude 3000 ft
Proceed vertically to CAT 25°C
Read MAP Approx. 59 in. Hg

Proceed horizontally to dew point

chart base line then parallel

guide line to reported dew point

corrected for altitude 55°C

Then horizontally to minimum

performance TPSI 120 psi
Also note:

Engine speed 2800 rpm

Blower speed LOW

Mixture position AUTO RICH

Determine Density Altitude at Destination
Using: (Density Altitude Chart, figure 2A1-1)
Density altitude 4800 ft

Determine the Approach and Landing
Flap Positions

Note

Each approach flap setting has a cor-
responding landing flap setting. The
approach flap setting is felt to be the
more important of the two based on
the possibility of a single-engine
go-around.

Using: (Takeoff Gross Weight Limited by Climb,
figure 2A3-3)

Use same procedure as that out-

lined in determining maximum

allowable takeoff flap setting with

300 fpm desired rate of climb.

Final selection of approach flap

setting 6°

Determine Approach and Go-Around Speeds

Using: (Approach and Landing Speed Chart,
figure 2A6-1)

Enter chart with gross weight 37, 100 1b

Proceed vertically to approach
flap line 6°
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Proceed horizontally to ap-
proach speed line (1.3 stall)
then vertically to read ap-

proach speed (IAS) 118 knots
Repeat procedure for 20° flap
to find landing approach speed
(IAS) 110 knots
and landing speed (1.2 stall) 102 knots

(Takeoff and Minimum Control Speeds,
figure 2A3-7)

Enter chart with gross weight 37,100 1b

Proceed vertically to 1.2 stall

speed line for 6° approach flap

setting and then horizontally

to read climb speed for go-

around 111 knots

Determine Landing Ground Roll

Using:

(Landing Ground Roll—20° flap,
figure 2A6-4 and Stopping Capability,
figure 2A6-7)

Enter chart with density
altitude 4800 ft

Proceed horizontally to gross
weight curve 37,100 1b
Proceed vertically to base line

at 0 headwind and parallel

guide lines to reported head-

wind 15 knots

Proceed vertically to landing
ground roll (dry, hard surface
runway) 3250 ft

Appendix O
Part 7
Landing distance from 50 ft
altitude 3960 £t 1l
To correct landing ground roll
for unusual runway conditions,
enter the Stopping Capability
Chart (figure 2A6-7) with RCR
(obtained from base weather) 12
Proceed vertically to curve
then horizontally to the left to
obtain stopping factor 1.38

Corrected landing ground roll =
stopping factor X landing ground

roll from figure 2A6-4 4485 1t ]

Summary of Approach and Landing Data

Engine speed 2800 rpm
Minimum performance TPSI 120 psi
MAP Approx. 59 in. Hg
Blower speed LOW
Mixture position AUTO RICH
Approach flap setting 6°
Approach speed (IAS) 118 knots
Landing flap setting 20°
Approach speed (IAS) 110 knots
Go-around speed with approach

flaps (IAS) 111 knots

Change 2 2A7-11/(2A7-12 blank)
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Curtaing coiiieiiiniie e 4-80
Cylinder Head Temperature
Congiderations.............. 7-2

Data Case, Flight Report &

Check List Stowage.......... 1-80
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Electrical System Emergency
Operation
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-Air Brake Knob .............. 1-58
-Air Brake Operation.......... 3-36
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Operation..........oveveu.n. 4-17
~Descent ............. . ..., 3-19
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Entrance Door, Opening From
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-Primary Lock Lever ......... 1-72

~Secondary Lock Control....... 1-72
Equipment, Auxiliary.......... . 1-72
Equipment Limitations .......... 5-12A
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Failure
~Engine ...iieniiiiineneenians 3-6
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Fire

-Electrical ............. R 1
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Flight Characteristics ...... vees 2722
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Flight Controls ........... 1-59, 6-3
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Panels (Typical).......v0.... 1-16%
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AN/ARA-25...... v 4-35
~Glide-Slope Radio AN/ARN-5D. 4-40
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Fuel Control Panel.............. 1-26*
Fuel Crossfeed Operation ....... 3-29
Fuel Flow Per Engine... 1A2-4, 2A2-4
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High Blower ...... 1A2-34, 2A2-31*
Fuel Flow Per Engine—

Low Blower ...... 1A2-33, 2A2-30*
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Fuel Specification & Grade ...... 1-26
Fuel Supply System ............. 1-27*
Fuel System

~Boost Operation .vsveeesceanss 7=9
~Crossfeed Operation...... 3-29, 7-9
-General ............. veeesees 1-26
-Operation......cocovvneeenea. 79
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~Crossfeed Handle. .... [ 1-26A
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Indicator Lights....... ceeeen 1-26

Generator Failure .......00000.. 3-29
Generator Failure Warning

LightS eevevseiarnsnnenrnens 1-33
Generator Output Limitation,....5~12A
Generator Overheat ,......00000 3=32
Generator Overheat Warning

Lights covveserscencenessees 1-33
Glide-Slope Radio AN/ARN-5D,,, 4-40

Glide-Slope Radio AN/ARN-18 ... 4-41
Go-Around.........coivuunnan.. 2-27
Go-Around With One Engine

Inoperative ...... ceeecssases 326
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Hot Weather Procedures
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~-Before Starting Engines....... 9-15
-Engine Ground Operation...... 9-15
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-Starting Engines...oe0cee.. v
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~-Pressure Gage....... Ceeeeans 1~-58
Hydraulic Power Supply System .. 1-52%
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-Bypass Handle ............. .. 1-50
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-Fluid Specification.......,.... 1-50
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~-Pressure Gage.......... veo.. 1-50
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-Sight Gage...ovveavsesseassss 1-50
Hydraulic Pressure Bypass
Handle & Gage ..o..eoeevo... 1-51%
Hydraulic Reservoir Sight Gage .. 1-51*

Hydraulic System Failure—
Ground Operation ........... 3=3
Hydraulic System Failure—

Landing ..oecvevasnscveneen.. 325
Hydraulic System Emergency
Operation .......... [P 3-33
Ice & Rain I
-Carburetor Heat ...... teeiee. 9-6
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~ICINg . ..viierennnnnn Ceereeas 9-6
-Pitot Heat, Propeller De-Icing
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-Wing & Tail Anti-Icing........ 9-6
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Ignition Analyzer, Portable...... 4-80
Ignition & Starting .............. 1-12
Ignition System
~Controlled Spark Plug
Anti-Fouling Procedures..... 7-8
~-Important Factors............ 7-7
~Spark Plug Fouling & Leading.. 7-7

Initial Rate of Climb

Correction........ 1A3-12, 2A3~-12%
Initial Rate of Climb
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-Descent ........... .o e 9-2
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Interphone Control Panels ....... 4-30*
Interphone & Public Address
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Inverter Failure................ 3-32
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~Minimum Run................ 2-26
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-Touch-and-Go. ...... ceesnas 2-27
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Inoperative ......c000uveues. 3-26
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Prepared Surface............ 3-26
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Main Gear Extended .........3-26A
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~Zero Wing Flap,............. 2-26
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Indicators ...........00000.. 1-56%
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Landing Gear System veseseseess 1-565
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& Indicators
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-Ground Safety Locks.,........ 1-55
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The Symbol * Indicates An Illustration

Index

Hydraulic

to Maximum

Subject Page
-Gear Handle Jammed in Up
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Indications ...... eerereaaas 3-36

Landing Ground Roll .... 1A6-4, 2A6-4*
Landing Ground Roll.... 1A6-2, 2A6-2
Landing With One Engine

Inoperative (Typical)......... 3-27x
Level Flight Characteristics..... 6-3
Liaison Radio AN/ARC-8........ 4~37
Life Raft Stowage «eecveesavecss. 4-80
Life Rafts cevevveacenses veesnas 1-68
Lighting Equipment .............4~-62C

~-Exterior Lights ..............4-62C
—General c.oeensineinroranss..4-62C
-Interior Lights...eeoeeeeeie.. 4-63
Lights, Exterior ........cvon.n. 4-63C
Lights, Interior ................ 4-63
Limitations
~Airspeed ce.ceeieiieiiananen. 5-12
-Center of Gravity..... eeea ..5-12A
~Engine ..o.iviiiieiiiiiennann. 5-9
-Equipment................... 5-12A
-Excessive Manifold Pressure.. 5-10
~Maneuver -...... Ceei e 5-12A
-Maximum Power ... ... veee 5-10
-Propeller .........vuu.n. eee. 5-12
-Weight . .... e, 5-12A, 5-14*
Long Range Prediction .. 1A5-2, 2A5-2
Long Range Prediction—

Distance ......c00.. 1A5-9, 2A5-9%
Long Range Prediction—

Time .ccc.... veo. 1A5-10, 2A5-10%
Loran AN/APN-9....... eeeie.. 4-52
Loran AN/APN~T0.......c...u.. 4-52

Main Circuit Breaker Panel,

Flight Compartment . ........ 1-36*
Main Difference Table........... 1-2%
Maneuver Limitations........... 5-12A
Maneuvering Flight ............. 6-3
Manifold Pressure

Limits «...... veeee 1A2-7, 2A2-10*
Manifold Pressure

Limits ....... . 1A2-3, 2A2-3
Manual Heat Anti-Ice Shut-Off

Handles ..... creseianeear e 4-19*
Map Checking Windows.......... 4-80
Marker Beacon Radio

AN/ARN-12 .. ivivunnnnnnnn. 4-41
Marker Beacon RC-193A ........ 4-41
Master Bombardier Station

(Typical) . covvvvans ehasees 4~58*
Master Radar Station (Typical)... 4-60*
Maximum Bank While Turning . ..5-12A
Maximum Diving Speeds...-.-.-. 5-13*
Maximum Dry Power Available

(100/130 Grade Fuel) ....... 2A2-8%
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Maximum Dry Power Available

(115/145 Grade Fuel) ....... 2A2-6*
Maximum Dry Power

Available..... eeenesenanen 1A2-6*
Maximum Dry Power

Available—Alternate

(100/130 Grade Fuel) ....... 2A2-8%
Maximum Effort........ 1A3-9, 2A3-9
Maximum Endurance.... 1A5-2, 2A5-2
Maximum Endurance

Summary....... . 1A5-8, 2A5-8
Maximum Glide ««.cvvun. PP 3-18%
Maximum Glide ......v0000ee... 3-19
Maximum Power

Available........... 1A2-2, 2A2-2
Maximum Wet Fower Available

(100/130 Grade Tuel)....... 2A2-T*
Maximum Wet Power Available

(115/145 Grade Fuel)....... 2A2-5*
Maximum Wet Power

Available.....ovuivannnn e.. 1A2-5%

METO Power Climb ..
METO Power Climb—
Distance & Fuel..... 1A4~6, 2A4-6*
METO Power Climb—
Time & Speed....... 1A4-5, 2A4-5%
Minimum Control Speeds ..... 3-5, 3-8*

.. 1A4-2, 2A4-2

Minimum Crew.....veeeenreeses 5-9
Miscellaneous Equipment........ 4-77
Miscellaneous Equipment

Locations. .o evrensansansss 4-78*
Miscellaneous Equipment

Stowage Bins ........ eeene 4~80
Missed Approach.....eevuvuns e 976
Mission Planning ....... 1A7-1, 2A7-1

N-1 Compass System Master
Indicator ...... Chee et eaeeeas
Nautical Miles Per Pound
of Fuel ......c.u.n.
Nautical Miles Per Pound
of Fuel......... R
Nautical Miles Per Pound
of Fuel—One Engine
Inoperative ....... 1A5-11, 2A5-11*
Navigation Training Station

1A5-3, 2A5-3*

1A5-1, 2A5-1

(Typical) ..... Cereeeeessenan 4-51%
Navigator-Bombardier Training
Station (Typical) ............ 4-61%
Navigator, Navigator/Bombardier's
Duties........... N oo 83
Navigation, Radar, & Bombardie
Training & Communication
Equipment..... Cereeeeen vee. 4-43
~A-1A Computer .............. 4~53
-AN/APX-6 (IFF) or
AN/APX-25 (SIF).evvvuennnsn 4-57
-Bomb Scoring Camera System
" Operation ......... PP 4~56
-Emergency Radio Transmitter. 4-62
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Subject

-Loran AN/JAPN-9.............
-Loran AN/APN-70............
~Master Indicator (N-1 Compass

System) ...oveeeennrinaaens
-N-1 Compass System .... 4-44, 4-45

-Radar Set AN/APQ-24T-1..... 4-53
-Radar Set AN/APS-23......... 4-52
-Radar System K-3A........... 4-54
-Radio Compasses AN/ARN-6,
No. 3, 4 &5.0ivenneenans ves 4-50
-Students Radio Altimeter
SCR-718C . vevvvvnvnnnn vess. 4-50
-Training Equipment: Pitot-
Static System ....ceeveenn... 4-43
~Training Equipment Power
Supply & Controls .......e0e. 4-43
Navigators Platforms........... 4-80
Night Flying. . .oeeevenncnnnsee.. 978
Normal Go-Around (Typical)..... 2-28%
Normal Landing Puttern
(Typical) cevevnnreennvnnnns 2-24*
Normal & Single Engine Radar
Approach (Typical)........ .o O-gX
Normal & Single Engine ILS
Approach (Typical) .......... 9-5*
Normal & Single Engine Radio
Range, ADF, TACAN, &
VOR Approach (Typical)...... 9-3*
o
Qil Dilution Table....ovvivene... 9-14%

0il Pressure Drop (Oil Ingestion). 3-29

0il Specification & Grade........ 1-22
Oil System ......... P 1-21, 7-10
0Oil System Controls & Indicators
-Engine Fluid-Off Handles...... 1-23
-0il Quantity Gages ........... 1-23
-Reserve OQil Heat Switch &
Heat Indicator Lights ........ 1-23
0il System/Main. .......... vee.. 1-25%
0Oil System (Reserve)...... e 1-24%
Omnidirectional Range Radio
AN/ARN-14...... e 4-40
Operational Climb...... 1A4-1, 2A4-1
Operational Climb—
Distance & Fuel..... 1A4-4, 2A4-4%*

Operational Climb—
Time to Climb and Fuel
Consumed,.......,. 1A4-3, 2A4-3*

Overboost Chart............00es 5-10%
Overwater Briefing ............. 8-14
Oxygen Duration Chart .......... 4-69%
Oxygen System
-Emergency Operation......... 4-70
-Flow Indicators .............. 4-68
-General ..........cihihenn.s 4-68
-Normal Operation ....... cees. 4-70
-Portable Oxygen Unit
Rechargers....... [ 4-70
-Portable Oxygen Units ........ 4-68
-Pressure Gages....v.vvvenn.. 4-68
-Regulators .......... vevessss 4-68

The Symbol * Indicates An Illustration

Subject Page
P _
Parachute Stowage......... 1-68, 4-80
Passenger Briefing Checklist.... 8-14
Pencil Sharpeners ..... Cheaeeeas 4-80
Periscopic Sextant D-1.......... 1-52
Periscopic Sextant Stowage ...... 1-80
Periscopic Sextant Windows
& MountS...oevnes ST 4-80
Photographic Equipment
~General ....oeveunnn vetseseess 4-76
-Aerial Camera......... veeses 4=76
Pilots Pedestal Aft Section
(Typical) .veuenen. teereess. 1-19%
Pilots Pedestal, Quadrant
(Typical) .ovvvereenennnnsan. 1-18%

Pitot Heat, Propeller De-Icing,
& Windshield Anti-Icing...... 9-6
Pitot-Static System, Pilots ......1-60A

Pitot-Static Systems ............ 1-63*
Pitot Tubes Anti-Icing System.... 4-25
Power Available,

Maximum .......... 1A2-2, 2A2-2
Power-Off Stall Chart........... 6-2%
Power Schedules ..... 1A2-17, 2A2-14%
Power Schedules ....... 1A2-3, 2A2-3

Practice Maneuvers
-Approach to Stalls on Single
Engine ........coivvininan.. 3-38
-Best Rate of Climb for Various
Flap Settings with Single

Engine..........oovvunnn eee 3-37
-Engine Failure at Takeoff
Speed .. .. e 3-37
-Engine Shutdown While
Airborne .......eieniinn... 3-39
-~Ground ......... ... . 0., 3-37
-Low~-Speed Turns with Single
Engine............. RPN 3~-38
-Minimum Control Speed with
One Engine Windmilling..... . 3-37
-Propeller Autofeathering...... 3-39
-Single~Engine Go-Around...... 3-38
SStalls weneeiii it i -3
~With One Engine Inoperative... 3-37
Predeparture Briefing .......... 8-14
Preflight Checks cvvvvverunnsa.. 2-24
Preparation for Flight ..... cree. 2-2

Pressure Altitude Table..1A1-7, 2A1-7*
Pressure Altitude Table..1A1-3, 2A1-3

Prohibited Maneuvers.......... 5-12A
Propeller Controls......c.cvueuu.. 1-20*
Propeller De-Ice Loadmeter..... 4-24%*
Propeller De-Icing System
-Circuit Breakers..... ceveness 4-23
-Loadmeter .................. 4-24
-General ................ vee.. 4-23
Propeller De-Icing System,
Emergency Operation........ 4-24
Propeller De-Icing System,
Normal Operation...... vees. 4-24
Propeller Failure
-Blade .......... Ceersesseaans 3-13

~n



Subject Page
‘ Propeller Failure (Cont)
~Failure to Feather ........... 3-10
-Inadvertent Propeller
Reversal ..oovvevennnensnnns 3-12
i ~Overspeeding ...evveieniranis 3-12
¥ -Pitch Hunting .v.evvvveunnnn.. 3-13
~Power Loss or Oscillation .... 3-12
—RUNAWAY. e vvevne i rnnnnens 3-12
Propeller Limitations.......v... 5-12
Propellers

b’ -Autofeathering Systems ....... 1-21
-Manual Feathering Buttons &

Feathering Indicator Lights ..
-Manual Feathering System .... 1-20
~-Pitch Reversal............... 1-15
-Reverse Latch Stops &

Override Indicator Handles... 1-15
-Speed Control Levers &

Governor Limit Lights....... 1-15

Q-R
Radar & Navigation Training
Station, Combined

b (Typical) vovenienvnninnnn. 4-66*
Radar Set AN/APQ-24T-1....... 4-53
Radar Set AN/APS-23........... 4-52
Radar System K-3A............. 4-54
Radar Training Station (Typical) 4-65%*
Radio Altimeter SCR-718-C
&« (Students) .....vevviienan. 4-50
Radio Compass AN/ARN-6
No. 1 (Pilot's) vovveevvnnnn . 4-41

Radio Compasses AN/ARN-6,

g" NOw By 4y & Beveeannnnennn. 4-50

Radio Operators Duties ......... 8-2
Radio Operators Station ......... 4-46%*
Radio Remote Control Panels .... 4-36%*
Recommended Continuous Cruise

Operation .......... 1A2-2, 2A2-2
Refusal Speed ........ 1A3-17, 2A3-17*
Refusal Speed .......... 1A3-6, 2A3-6
Reserve Fuel Considerations ... 2A7-9
Reserve Oil Controls Copilots

Console ..ovuvvinnnnnnnennn. 1-26%
Reserve Oil Tank, Access....... 3-15%
Restarting Engine in Flight ... ... 3-9
ReturntoBase .....cvvvvvnnnn. 2A7-9

& Reverse Propeller Override
Indicator ..oovovvivianenennn. 2-22%

Rudder & Elevator Flight Tabs... 1-59
Runway Surface Conditions,

Effectof ......... 1A3-28, 2A3-28*
Runway Surface Conditions,

N Effectof ........... 1A3-7, 2A3-7
. Safety Belts.................... 4-77
N\  Safety Harness & Attachment

Fittings ....... e, 4-77

T.0, 1T-29A-1

Subject Page
Safety Strap, Rear Service
50T 4-77
Seats, Flight Compartment ...... 1-72
Seats, Pilots' ........cciveuenn, 1-72
Servicing Diagram.......c.oeeun. 1-70%
Single-Engine Anti-Icing
Operation .......covvvuvenn. 3-29
Single-Engine Climbout
Procedure......oovevvennnn. 3-6*
Single-Engine Go-Around
(Typical) v vvervrennrnnnnnns 3-28%
Single-Engine Operation
-Directional Stability .......... 3-6
-Electrical Power Loss........ 3-5
~Flight Characteristics ...... .. 3-6
-Landing ........cchiunnn 3-6, 3-26

-Maintaining Controlled Flight.. 3-5
~Minimum Control Speeds... 3-5, 3-8*

=Operation sovovevnnnnn. oo 3=5, 9-2
-Performance........ocveveun 3-5
-Reduction of Electrical Load .. 3-5
Smoke and Fumes .......... eees 3-13

Smoke & Fumes Elimination

-Cabin Pressurized ........... 3-14
-Cabin Not Pressurized........ 3-14
Speed Limitation with Full
Aileron Deflection .......... 5-12
OPINS .t ettt it e . 6-3
Stalls
-Accelerated .......c000urunen 6-3
-Characteristics .....v0vvvenn. 6-1
~Power Off ................... 6-3
~Power On .......cvvvemnnennn 6-2
-Practice «...cvvieniiieieiens 6-3
-Prestall Buffet .............. 6-1
-Recovery.....oovvvivnnanenns 6~3

Standard Altitude Table ..1A1-6, 2A1-6*
Standard Altitude Table ..1A1-3, 2A1-3

Starting Engines..........c..... 2-8
Starting Engines, Before........ 2-6
Starting & Ignition .............. 1-12

Static Pressure Selector Valves.. 1-61
Steering System

~General ...vevieninann [ 1-56
-Nose Steering Wheel.......... 1-56
-Turn Indicator ............... 1-57
Stopping Capability
Chart .........c0uu. 1A6-9, 2A6-9*
Students True Airspeed
Indicators ...eeeeee vesresers 476
Switch Panel, Overhead..... vee. 1=14%
Switch(es)
-AC Gyro Instrument Power
Cutoff........ e anene 1-39, 1-41

~AC Voltmeter & Selector. 1-40, 1-41
~-AC Voltmeter & Selector,

Unregulated ..... Chreeaeaa 1-44
-Alternator..... reersas e 1-44
~Alternator- Generator

Hydraulic System............ 1-45

The Symbol * Indicates An Illustration

Index
Propeller
to Switches

Subject Page
-Alternator Selector........... 1-44
-Augmentor Vane.......... 1-%, $=21
-Augmentor Vane Arm ....1-8, 4-21
-Autofeather & Indicator Light.. 1-21
-Autofeather Test ............. 1-21
-Automatic Approach Selector .. 4-75
-Autopilot Altitude Control ..... 4-71
-Autopilot Bombardiers Turn

Control Selector ............ 4-7
-Autopilot Compass Slaving ....t-72A
-Autopilot Filament Circuit

Breaker ....eeeeveean.. 1-41, 4-70
~-Autopilot Power (Pilot)........ 1-70
-Autopilot Turn Control

Transfer .....oovevennnnn. .. 4-71
~Battery. ..v it 1-29
~Cabin Heat Seclector........... 1-3
-Cabin Heat & Vent............ 1-19
-Cabin Pressurization ......... +-16
-CO, Selector vvvvvvveiniann.. 1-62
—Cogl;pit Heater Control ....... 1-14
-DC Voltmeter & Voltmcter

Selector........oovvviinna. 1-324
-Defrost Blower .............. 1-17
-Emergency Hydraulic Pump ... 1-350
-Emergency Hydraulic Pump

Reset & Indicator Light...... 1-50
-Engine Blower .....vocnuvenen... 1-6
-Engine Starting Selector ...... 1-~12
-Entrance Door Unlatch........ 1-72
~Fire Detection Circuit Test.... 1-62
-Fire Extinguisher .,..... 1-62, 1-67
~-Fuel Booster Pumps.......... 1-26
-Fuel Quantity Gage Test....... 1-28
- Fuel Shutoff Valve &

Indicator Lights............. 1-26
-Generator oLy 1-324A
-Ignition ..., 1-12
-Ignition Boost................ 1-12
-Instrument Inverters ......... 1-141
sInverter.. ...l 1-35
-Inverter Reset & Indicator

Lights...oviiieienannnn... 1-34
-J-2 Compass Slaving Cutoff ... 1-57
-Landing Gear Warning Horn

& Cutoff............ Ceree e 1-57
-Load Monitor ................ 1-29
~Nacelle Flap....covvvveenenn- 1-8
-Navigation Radio ............. 1-29
-0il Cooler Control............ 1-22
Ol Dilute. cveeennniniinen, 1-23
~-0il Quantity Gage Test........ 1-23
-Pilots (autopilot) Indicator

Selector & Indicator Light.... 4-73
-PitotHeat .....coovvia.. +-25
“Prime...aiiiiiii i, ve.. 1-12
-Propeller De-Ice............. 1-23
-Radio Altimeter Altitude Limit

& Lights v ovvvvrvninnnnn.ns 4-42
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Subject Page
Switch(es) (Cont)
-Reserve Oil Heat & Heater
Indicator Lights........... .. 1-23
-Reserve Oil Transfer......... 1-23
-Side Window Defrost.......... 4-17
F 1 72 1 o P 1-12
~Structural Overheat Limit
Override . ..o.vvvvvvnvennnnn 1-19
-Tacan Inverter & Failure
Warning Light............... 4-38
~-Tacan Inverter Reset & Tripped
Indicator Light.......... eee. 4-38
~-Training Equipment Inverter .. 4-43
-Water Injection .........000.. 1-7
-Wing Flap .oeovvennvennnns ... 1-55
T
Tables . .uvevenerseeroseneosens 4-77
Tacan—AN/ARN-21
-Control Panel..... ereesenaas 4-39
-False Lock-On Procedures.... 4-39
~General .. ... it 4-38
-Instrument Selector Panel..... 4-39
-Inverter Reset Switch &
Tripped Indicator Light ...... 1-38
-Inverter Switch & Failure
Warning Light .............. 4-38
-Operation .........ve00eenn .. 4-39
~POWET L.t it 4-38
Takeoff........... 34, 1A7-4, 2A7-3
—Aborted . iiiiiii e 3-4
-After—Climb ................ 2-19
-Cross-Wind .....cvvvivennnns 2-19
e ~LINeUD s u ettt 2-18
=Minimum Run................ 2-19
-Normal.......ovuevinnes vee. 2-18
-Obstacle Clearance........... 2-19

-Without Water Injection ....... 2-19
Takeoff, Before
Takeoff Gross Weight Limited

by Climb

(Two Engine)...... 1A3-13, 2A3-13*
Takeoff Gross Weight Limited

by Climb

(Single-Engine). ... 1A3-11, 2A3-11%
Takeoff Gross Weight Limited

By Climb....sevese.. 1A3-4, 2A3-4
Takeoff Ground Run.,. 1A3-18, 2A3-18%

Takeoff Ground Run..... 1A3-6, 2A3-6
Takeoff & Minimum

Control Speeds...... 1A3-5, 2A3-5
Takeoff & Initial Climb

(Typical) cveveenrvnnennns ve. 2-21%
Takeoff & Landing Crosswind

Chart ..ovevuvenns 1A3-10, 2A3-10%*
Takeoff & Landing Crosswind

Chart ........co0unn. 1A3-4, 2A3-4
Takeoff & Landing Data

Cards......... 2-2, 1A7-1, 2A7-1
Index 8 Change 3
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Subject Page
Takeoff Emergencies
~Crash Landing ............... 3-19
-Emergency During Takeoff
(Continued Flight Impossible), 3-4A

-Engine Failure During Takeoff
(Continued Flight Possible)... 3-5

-Landing with Flat Tire........ 3-29
-Landing with Landing Gear
Retracted—Prepared Surface . 3-26
-Landing with Nose Gear
Retracted—Main Gears
Extended ........ et 3-26
-Takeoff Aborted.............. 3-4
Takeoff Planming........ 1A3-2, 2A3-2
Takeoff Terms,

Relationship ......... 1A3-3, 2A3-3*
Taxi Turning Radius ............ 2-13*
Taxiing

-Aircraft Backing Using Reverse

Thrust ...... et eeees 2-12

Bl . 4 Y 2-12

-Passenger Consideration...... 2-12

-Power Requirements ......... 2-12

-Steering ......... .00 0ien... 2-12
Taxiing, Before ................ 2-10
Temperature Conversion

Chart .............. 1A1-8, 2A1-8*
Temperature Conversion

Chart.............. 1A1-3, 2A1-3
Temperature Correction Table... 1-71%
Terminology ........... P 2A
Throttle Operation.............. 7-3
Tire Failure

-Landing With Failure of Main
Gear Tires ........ e .3-26A
-Landing With Failure of Nose

Gear Tires........... cveeee3=26A
Toilet & Relief Tube ...,......... 4-80
Torquemeters, Engine ...... . 7-2
Trailing Antenna, Limitations

withUseof ........ovvveunn. 5-12
Training Equipment AC Power

Supply System .............. 4-35*
Training Equipment Pitot-Static

System ...iievvirenonnaaans 4-43
Training Equipment Power

Supply & Controls ........... 4-43
Training Stations General

Arrangement ..... e .. 4-48%
Turbulence & Thunderstorms .... 9-7

~Approaching the Storm........ 9-7
-Before Takeoff............... 9-7
~Inthe Storm ......covveveenn.  9=7

Turn-and-Slip Indicator
Emergency Power Switch.....1-60A

The Symbol * Indicates An Illustration
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Subject Page
U
UHF Command Radio
AN/ARC-27...eviivnnnn. cev. 4-32
Vv
VHF Command Radio AN/ARC-3 ., 4-33
VHF Command Transceiver,

Type Wilcox 807 ..v.vvvunnn.. 4-33
Velocity During Takeoff Ground

Run..... e 1A3-14, 2A3-14%
Velocity During Takeoff Ground

RuN....oovunn. ve.. 1A3-5, 2A3-5

w
Water (Anti-Detonant) Injection .. 7-3
Water Injection Fluid

Specification .......000000. 1-7
Water Injection Indicators....... 1-7
Water Injection System.......... 1-7%
Water Injection System ......... 1-6
Weight & Balance...............  2=2
Weight Limitation Chart......... 5-14%
Weight Limitations

-Chart ........... seseanenane 5-18
-Distribution of Ioad .......... 5-13
-Load Factors .......... [N 5-18
-Margin of Safety ............. 5-18
-Space Capacity .......... ve.s 5-13
-Weight & Loads ......... vee.. 5=13
Wind Accountability ........... 1A1-3
Windows, Direct Vision ........ 9-7
Windshield Anti-Ice Switches .... 4-23*
Windshield Anti-Icing System .... 4-22
Windshield Anti-Icing System,

Normal Operation ........... 4-23
Windshield Failure .............3-26A
Windshield Wipers....... Ceeenan 4-77
Wing & Tail Anti-Icing System ... 4-20%
Wing & Tail Anti-Icing System,

Normal Operation ........... 422

,Wing Fire ........... P S )
Wing Flap Controls &

Position Indicator ........... 1-54%*
Wing Flap Extension Speed

Limitations.......covevveee.. 5-12
Wing Flap System ........c.c... ~1-51
Wing Flap System Controls &

Indicators

-Emergency Flap Handle....... 1-54
-Position Indicator ........ e 1-54
Wing Flaps Emergency
Operation ........coovvvuen. 3-33
X=Y
y 4
Zero Wing Flap Landing......... 2-26
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