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1. 3 stall speed line (approach) (C). and read up to 
find IAS of 116 knots (D). For 2 8 o flap deflection 
enter at gross weight of 38, 000 pounds (A) and read 

I up to 2 8 ° flap deflection (E). Read across to the 1. 2 
stall speed line (touchdown) (F), and read up for 99 
knots IAS (C). 

LANDING GROUND ROLL 
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 propel­
lers 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 recom­
mended since it will appreciably shorten the landing 

I 
roll. The landing ground roll charts (ilgur~ 1A6-2 
through 1A6-6) present the landing ground roll dis­
tance for gross weight, density altitude, and wind. 
The charts also present total landing distance over a 
50-foot obstacle. 

EXAMPLE 

Given: 

Density altitude = 1800 feet. 

Gross weight = 36, 000 pounds. 

Headwind = 5 knots. 

Flap setting = 2 8 o. 

Select chart for 28° landing flap (figure 1A6-3). En­
ter chart at density altitude of 1800 feet (A). Read 
across to gross weight of 36,000 pounds (B) and 

I 
read down to wind velocity baseline. Parallel wind 
guideline to 5 knots headwind (C) and read down to 
read ground roll distance of 3100 feet (D) and land­
ing distance of 3780 feet (E). 

Effects of Unusual Runway Conditions on 
Landing Ground Roll 
The landing ground roll charts (figures 1A6-2 
through 1A6-6) are based on landing on a dry, hard 
surface. The landing ground roll can be corrected 
for other surface conditions by multiplying the 

1A6-2 Change 2 

ground roll distance by the stopping factor from the 
Stopping Capability Chart (figure 1A6-7). To use the 
chart. obtain the latest runway condition reading 
(RCR) from the base weather station. 

Note 

If no RCR is available. use 12 for a wet 
runway and 5 for an icy rur;way. 

EXAMPLE 

RCR = 14. 

Ground roll distance = 3100 feet. 

Enter the Stopping Capability Chart (figure lA6-7) 
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 de­
termine the ground roll on a slippery runway (3100 
X 1. 27 = 3937 feet). 

Effects of Unusual Runway Conditions on 
Landing Distance Over 50-Foot Obstacle 
To correct the landing distance over a 50-foot 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 
ground roll distance is added to the uncorrected 
flight distance. 

EXAMPLE 

Given: 

Ground roll distance = 3100 feet 

Corrected ground roll distance = 393 7 feet 

Landing distance over 50-foot obstacle = 3 780 feet 

Subtract the ground roll distance (3100 feet) from the 
landing distance over 50-foot obstacle (3780 feet) to 
determine flight distance (680 feet). Add this flight 
distance to the corrected ground roll distance (3937 
feet) for total corrected landing distance over 50-foot 
obstacle (680 feet+ 3937 feet= 4617 feet). 
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MODEL: T-29AiB 

I'ATE: IS MARCH 1955 

DATA BASIS: FLIGHT TEST 
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LANDING GROUND ROLL (39" FLAP) 
APPROACH FLAP · 20' BRAi<[S ONLY 

6 

GROUND ROLL DISTANCE· 1000 FEET 

4 6 7 8 9 10 

LANDING DISTANCE FROM 50-FOOT HEIGHT- 1000 FEET 

NOTES: 

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

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

(3) DO NOT EXTEND FLAPS MORE THAN 20° UNTIL 
LANDING IS ASSURED. 

( \ 

(4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 

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

(6) 100% WIND ACCOUNTABILITY 
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MODEL: T-29A/B 
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LANDING GROUND ROLL (28° FLAP) 
APPROACH FLAP- 12' BRAKES ONLY 

DATA BASIS: FLIGHT TEST 
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GROUND ROLL DISTANCE- 1000 FEET 
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LANDING DISTANCE FROM 50-FOOT HEIGHT- 1000 FEET 

NOTES: 
(1) GROUND ROLL IS FOR BRAKES ONLY, WITH 

PROPELLERS WINDMILL lNG. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45"6. 

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

(3) DO NOT EXTEND FLAPS MORE THAN 12° UNTIL 
l_ANDING IS ASSURED. 

(4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 

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

(6) 100',; WIND ACCOUNTABILITY. 
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MODEL: T-29AIB 

DATE: 15 MARCH 1955 

DATA BASIS: FLIGHT TEST 
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LANDING GROUND ROLL (20° FLAP) 
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(1} GROUND ROLL IS FOR BRAKES ONLY, WITH 
PROPELLERS WINDMILL\NG. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45~o. 

(2} DISTANCES ARE BASED ON DRY HARD SURFACED 
RUNWAY WITH FLAP RETRACTION INITIATED AT 
0.9 STALL SPEED 

(3) DO NOT EXTEND FLAPS MORE THAN 6' UNTIL 
LANDING IS ASSURED. 

\ \_ 

(4} TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 

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

(6) 100% WIND ACCOUNTABILITY. 
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LANDING GROUND ROLL (15° FLAP) 
APPROACH FLAP - 0' BRAKES ONLY 

6 

GROUND ROLL DISTANCE- 1000 FEET 
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LANDING DISTANCE FROM 50-FOOT HEIGHT- 1000 FEET 

NOTES: 

( 1) GROUND ROLL IS FOR BRAKES ONLY, WITH 
PROPELLERS WINDMILLING. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45";. 

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

(3) DO NOT EXTEND FLAPS MORE THAN o• UNTIL 
LANDING IS ASSURED. 

(4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 

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

(6) 100% WIND ACCOUNT ABILITY. 
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MODEL: T-29A/B 

DATE: 15 MARCH 1955 

DATA BASIS: FLIGHT TEST 
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LANDING GROUND ROLL (0° FLAP) 

APPROACH FLAP - 0' BRAKES ONLY 

ENGINES: R2800-97 
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LANDING DISTANCE FROM 50-FOOT HEIGHT- 1000 FEET 

NOTES: 

( l) 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 A/B 
DATE: 5 DECEMBER 1967 
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PART 7- MISSION PLANNING 
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MISSION PLANNING 

MISSION PLANNING 

Completion of the Takeoff and Landing Data (TOLD) 
card (AFTO Form 377) is required for all flights. 
AFTO Form 377 is available through normal forms 
distribution channels or may be locally reproduced in 
emergency situations under provisions of AFM 7-1. 
Fill out the TOLD card using the operating data in the 
Appendix or using the precomputed data. To be pre­
pared for an emergency landing immediately after 
takeoff, complete both the TAKEOFF and LANDING 
IMMEDIATELY AFTER TAKEOFF portions of the 
TOLD card using takeoff gross weight. The LANDING 
portion of the card may be completed at this time or 
prior to landing at destination. 

CONDITIONS- TAKEOFF. T-29/C-131 

FIELD ELEVATION GROSS WEIGHT 

RUNWAY LENGTH 

1--cO-A_T _______ 7T---~ -----.CJOEW POINT 
0 

F 

PRESSURE AL TtTU-DE--~-~-'[)E_·NSIT Y A L Tt-~Tc-;U-;:D-::E··------'-J 

~----- -----+-5~---·------

TAKEOFF 

MANIFOLD PRESSURE ==1=--==-=----------­
EXPECTED TPSI/BMEP 

~----------~-------------------~ 
MINIMUM TPSI/BMEP 

TAKEOFF FLAP SETTING 

--------------~--------------------------

TAKEO>> SPEED (1.2) 

CRITICAL FIELD LENGTH 

REFUSAL SPEED 
~---------------~---- -----------------

TAKEOFF GROUND RUN 

SPEED/TIME CHECK I 
~---------------- -------·-------------~ 

DISTANCE/SPEED CHECK I 
________ L__ --------·---------

SINGLE-ENGINE CLIMB SPEED (1.2 CleFn) 

SINGLE-ENGINE ABSOLUTE CElLI NG (METO) 

LANDING IMMEDIATELY AFTER TAKEOFF 
A-.,p~-OAcHF-LA~Ps- - --- ----

1
APPRoAcHsPEEo _____ --~ 

1------ ------- -·------·---- _·_ !_1_._3}. _______ -----------~-~-~-
GO-AROUND SPEED 

(1.2 ·Approach Flaps) KIAS 
LANDING FLAPS ------------------------------

~--- --- . ---- -·· -- ·--- -· -
LANDING AfJPRQACH SP~ED 

-- ·--

( 1.3) KIAS 
·---------

I 

T-29/C-131 TOLD CARD 

Page No. 

1A7-1 

Note 

Acceleration time/distance check data 
must be computed only when refusal 
speed is less than takeoff speed. 

Adequate planning is an essential part of the sue­
cessful performance of any mission. The scope of 
this discussion is limited to considering aircraft 
performance and associated planning procedures. 
The procedures suggested by the sample flight prob­
lem facilitate safe operation of the aircraft in all 
phases of the mission. A thorough knowledge of 
these procedures will provide quicker action in the 
event of an emergency and will aid in making sound 
decisions. 

CONDITIOI-lS- LANDING 

f' IELD ELEVATION !GROSS WEIGHT 

~U'NWAYLENGTH _____ --- j:NDCo"'M~P~Oc-cN~E~N~T--------

:T _________ 
0

C t-:..--- ----·=r-ccE_W_P __ O_I_~-T------~ 

PRESSURE ALTITUDE ~DENSITY ALTITu0'"E:-----------'-

LANDING 
~-R~0°-~ACrH~F~L~A~P~S-------------~~ A~P~P~R~O~A~CCCH~SP~ErErD:------------~ 

GO- AROUND SP EE-c-D-----------
0 

___ Ll!..:22___ ------ ______ :.:_K:._I A.:.:S~ 
(1.2- Approach Flaps) K!AS 
GO-AROUND SPEED 

(1.2- Clean) KIAS 
~-NG F LA_P_S ____________________________ --'.:_--'.:.:......j 

LANDING APPROACH SPEED 

,!!._:J_J ___________ __ 
L ANDING G R 0 UN 0 R 0 L L'C'CCCDC:I SC:TC';A'C'N:C:CC::E:-------------------------j 

KIAS 

T-29 C-131 Takeoff end Landing Data (TOLD) Card 

Change 1 1A7-1 
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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. 

RVP.\N :\ Y LENGTH. Enter the length of the runway 
that is available for takeoff. 

HEADWIND COMPONENT. Figure 1A3-2, 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. 

PRESS\.JRE ALTITUDE. Obtain the field pressure 
altitude for takeoff time. 

DENSITY ALTITUDE. Figure 1A 1-1. determine the 
density altitude. 

TAKEOFF 

MANIFOLD PRESSURE. EXPECTED TPSI, MINI­
MUM TPSI. Figure 1A2-1, determine the manifold 
pressure to be expected, the expected torque pres­
sure. and the minimum torque pressure. Figure 
1A2-2 may be used if dry data is desired. 

TAKEOFF FLAP SETTING. Figure 1A3-3. 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 usc minimum 
TPSI (drv) if a takeoff without ADI is planned. The 
approach flap setting may also be determined for 
lancing immediately after takeoff. 

TAKEOFF SPEED (1. 2). Figure 1A3-7, determine 
the takeoff speed based on the flap setting to be 
used. Also 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 1A3-8, 1A3-ll, 
1A3-14, and 1A3-17) determine the critical field 
length for a dry runway. If necessary, correct the 
critical field length with RCR correction determined 
from figure 1A3-20. 

REFUSAL SPEED. Based on the takeoff flap setting 
to be used (figures 1A3-9, 1A3-12, 1A3-15, and 
1A3-18) determine the refusal speed for a dry run­
way. If necessary, correct the refusal speed with 
the RCR correction determined from figure 1A3-20. 

TAKEOFF GROUND RUN. Based on the takeoff flap 
setting to be used (figures 1A3-10, 1A3-13, 1A3-16, 
and 1A3-19) determine the takeoff ground roll. 

1A7-2 Change 2 

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 1A3-6, determine the speed/time data or the 
distance/speed data for an acceleration check. 

SINGLE-ENGINE CLIMB SPEED (1. 2 CLEAN). 
Figure 1A3-7, determine the single-engine climb 
speed if not previously accomplished. 

SINGLE-ENGINE ABSOLUTE CEILING (METO). 
Figure 1A4- 5, 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 1A3-3, 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. 

APPROACH SPEED (1.3). Fi9,ure 1A6-1, 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 
1A3 -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 1A6-2 through 1A6-6 for normal flap pair­
ings. 

LANDING APPROACH SPEED (1. 3). Figure 1A6-1, 
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 1A6-2 
through 1A6-6) determine the landing ground roll. 
Determine the landing distance (landing over a 50-

I 

foot obstacle). If applicable, correct the ground roll I 
or the ground roll portion of the landing distance 
over a 50-foot obstacle by applying the RCR stopping 
factor determined from figure 1A6-7. 

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 transport 
mission. Refer to MISSION PLAN­
NING, Appendix II, for a radius 
navigational training mission sample 
problem. 

Weather, Field and Trip Information 

Field elevation pressure altitude 

Outside air temperature 

Dew point 

Headwind 

Runway length 

Runway slope 

5000 ft 

10°C 

35°F 

10 knots 

7500 ft 

1% up 

Airplane operating weight 29, 858 lb 

Trip length 720 n mi 

Weather and Field Information at Destination 

Field elevation pressure altitude 1250 ft 

Outside air temperature 

Dew point 

Headwind 15 knots 

Runway length 8100 ft 

Determine Density Altitude 

Using: (Density Altitude Chart, figure 1A 1-1) 

Enter chart at OAT 

Proceed vertically to pressure 
altitude line 

Proceed horizontally to density 
altitude scale 

Read density altitude 

5000 ft 

5600 ft 

Determine Cruise Weight Due to Terrain 
The range charts and the climb charts are used to 
determine the fuel required for the mission. For 
the purpose of this sample problem a minimum 
enroute altitude of 10, 000 feet will be used. This 
altitude will allow for a vertical terrain clearance 
of at least 2000 feet at any point along the flight 
path. 

Using: (Ceiling-One Engine Inoperative Chart, 
figure 1A4-5) 

Enter chart on altitude base 
line at 

Proceed horizontally to intercep­
tion of Meto power curve at 
absolute ceiling, then proceed 
vertically to gross weight scale 

10, 000 ft 

and read gross weight 38, 900 lb 

Note 

It is important to remember that this 
weight is the weight of the airplane 
at start of cruise at 10, 000 feet. To 
this weight will be added the neces­
sary fuel weight for the climb to the 
cruise altitude. 

Determine Takeoff Weight 

Note 

The airplane's lift and drag depend 
primarily upon the density of the air, 
while the engine power depends upon 
the pressure of the air, until full 
throttle is reached. To determine 
the climb performance under non­
standard conditions, one must de­
termine the fuel, distance and time 
to climb using density altitudes and 
obtain the standard power for that 
altitude by adjusting the manifold 
pressures as required. 

Using: (Operational Climb-Distance and Fuel, 
figure 1A4-2) 

Note airspeed (lAS) 

Enter chart at gross weight of 

Proceed vertically to density 
altitude curve 

Read horizontally to distance 

Parallel guide line to fuel con­
sumed in climb scale and read 

Parallel guide lines to density 
altitude at start of climb 

Read: Distance 

Fuel 

140 knots 

38, 900 lb 

10, 000 ft 

31 n mi 

360 lb 

5600 ft 

15 n mi 

175 lb 

Subtract start-of-climb values from 
end-of-climb values to determine: 

Distance in climb 16 n mi 

Fuel consumed in climb 185 lb 

1A7-3 
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Add fuel consumed in climb to 
weight at end of climb to 
determine: 

Takeoff weight 

Note 

39, 085 lb 

This weight represents maximum take­
off weight for safe single-engine oper­
ation for enroute terrain clearance. 

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 lb 

Takeoff gross weight 39, 085 lb 

Ramp weight 39, 385 lb 

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. 

Determine Fuel Used in Cruise 

Using: (Long Range Prediction-Distance, 
figure 1A5-7) 

1A7-4 

Enter chart at weight at start of 
cruise 38, 900 lb 

Proceed vertically to density 
altitude line 

Read distance at start 

Add required cruise distance 
(720 n mi trip minus 16 n mi 
used to climb leaves 704 n mi 
in cruise), find distance index 

10, 000 ft 

2900 n mi 

at end of cruise 3604 n mi 

Proceed horizontally to density 
altitude lines 10, 000 ft 

Read weight at end of cruise 35, 900 lb 

Subtract weight at end of cruise 
from weight at start of cruise to 
find approximate fuel used in 
704 n mi cruise (38, 900-35, 900) 3000 lb 

Change 3 

Determine Reserve Fuel Allowance 
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 contingencies. For the purpose of this 
example the reserve fuel allowance is that required 
for 30 minutes holding at airspeeds for long range 
at sea level and 5% of trip fuel for contingencies. 

Using: (Nautical Miles per Pound of Fuel-Sea 
Level, figure 1A5-1) 

Enter chart with weight at end 
of cruise 35, 900 lb 

Follow weight line to intersec­
tion of long range line, then 
proceed horizontally to air 
nautical miles per pound of 
fuel and read 0. 238 n mi/lb 

Proceed vertically to true air-
speed 157 knots 

Divide airspeed by n mi/lb 
( 157-;. 0. 238) 660 lb/hr 

Allowance for 30 minutes holding 
(660 X 0. 5) 330 lb 

Contingency reserve (3185 X 0. 05) 159 lb 

Total reserve fuel 

Determine Payload 

Ramp weight 

Airplane operating weight 

Total fuel load 

489 lb 

39, 536 lb 

29, 858 lb 

4125 lb 

Zero fuel weight (39, 536- 4125) 35, 411 lb 

Allowable payload 
(35,411- 29,858) 

TAKEOFF 
Determine the Minimum Performance 
Torque Pressure 

Note 

5553 lb 

If the actual carburetor temperature rise 
of the airplane is unknown, use OAT plus 
1 oc; 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 1A2-l) 

I 

Enter chart with airplane 
pressure altitude 5000 ft ...., 

Proceed vertically to CAT 11 oc I 

Read MAP 46.5 in. Hg 
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Proceed horizontally to base line 
of dew point chart, then parallel 
the guide line to dew point cor-
rected for altitude 35 °F 

Then, proceed horizontallaly to 
read: 

Expected TPSI 103. 5 psi 

Minimum Performance TPSI 98. 5 psi 

Also Note: 

Brake horsepower 1830 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 135 psi with wet power or 
118 psi with dry power. In the event that minimum 
performance TPSI is unobtainable before reaching 
refusal speed, the takeoff should be aborted. 

Determine the Maximum Allowable 
Takeoff Flap Setting 

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

Using: (Takeoff Gross Weight Limited by Climb, 
figure 1A3-3) 

Enter lower left-hand portion of 
chart with density altitude 

Proceed horizontally to desired 

5600 ft 

minimum initial rate of climb 150 fpm 

Parallel guide lines to base line 
at sea level density altitude, 
then proceed vertically to mini­
mum performance torque 
pressure 98. 5 psi 

Parallel guide lines to base line 
at 141 psi then proceed verti-
cally to takeoff weight 39,085 lb 

Read takeoff flap setting 0" 

Note 

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

• If the takeoff flap setting should come 
out as less than zero, with the par­
ticular takeoff atmospheric conditions 
available, off-load as necessary to 
reduce 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 
backward 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 1A3-7) 

Enter chart at gross weight 39, 085 lb 

Proceed vertically to 0 o flap 
curve, then proceed horizontally 
to lAS scale and read 119 knots 

Determine Critical Field Length 

Using: (Critical Field Length, 0 o Flap, figure 
1A3-17 and Effect of Runway Conditions, 
figure 1A3-20) 

Enter chart with density 
altitude 5600 ft 

Parallel guide lines to minimum 
performance torque pressure 98. 5 psi 

Proceed horizontally to takeoff 
weight 39, 085 lb 

Proceed vertically to zero run­
way slope parallel guide lines 
to actual runway slope 1(,i up 

Proceed vertically to base line 
at zero headwind, parallel guide 
lines to reported headwind 10 knots I 
Proceed vertically to Critical 
Field Length (dry, hard surface 
runway) 6300 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 lengih (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 1A3-20) 
with RCR obtained from base 
weather 

Change 2 

12 

1A7-5 
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Proceed horizontally to takeoff 
weight on critical field length 
portion of chart 39, 085 lb 

Proceed vertically to KCFL 
factor 1. 25 

Corrected critical field length = 

KCFL X critical field length 
from figure 1A3-17 7875 ft 

Note 

Since the corrected critical field length 
is more than that available, a safe take­
off is not possible for an RCR of 12. 

Determine Refusal Speed 

Using: (Refusal Speed, 0 o Flap, figure 1A3 -18) 

1A7-6 

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 98. 5 psi 

Parallel guide line to base line. 
then proceed horizontally to 
density altitude 560C ft 

Parallel guide line to base line, 
then proceed horizontally to 
intersection of vertical line 
from gross weight 39,085 lb 

Refusal speed (lAS) (dry, hard 
surface runway) 115 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 
proceed as follows: 

Enter Effects of Runway Conditions 
Chart (figure 1A3-20) with RCR 
obtained from base weather 12 

Proceed horizontally to takeoff 
weight on refusal speed portion 
of chart 39, 085 lb 

Proceed vertically to KRS factor . 933 

Corrected refusal speed = 

KRS X refusal speed from 
figure 1A3-18 107 knots 

Change 2 

Determine Takeoff Ground Run 

Using: (Takeoff Ground Run-0° Flap, 
figure 1A3- 19) 

Enter chart with density 
altitude 5600 ft 

Parallel guide lines to minimum 
performance torque pressure 98.5 psi 

Proceed horizontally to takeoff 
weight 39, 085 lb 

Proceed vertically to base line 
at zero runway slope, then 
parallel guide lines to actual 
runway slope 1% up 

Proceed vertically to base line 
at zero headwind, then parallel 
guide lines to reported head-
wind 10 knots 

Proceed vertically to ground 
run distance 3600 ft 

Determine Acceleration Check 
Speed/Distance/Time 

Using: (Velocity During Takeoff Ground Run, 
figure 1A3- 6) 

Enter chart with 100% wind 
takeoff ground run 

And takeoff speed corrected 
for wind ( 119 - 10) 

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 
unusual runway conditions exist 
enter at RCR corrected refusal 
speed corrected for wind.) 

3600 ft 

109 knots 

(115 - 10) 105 knots 

Proceed vertically to new 
acceleration check curve and 
then horizontally to refusal 
distance 3250 ft 

Re-enter chart at 1000 ft marker 
from 500 ft to 1500 ft before 
refusal distance 

Proceed horizontally to new 
acceleration check curve and 
read sea level acceleration 

2000 ft 

time 29 seconds 

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

......., 
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Correct acceleration speed by 
adding wind (88 + 10) 

Find acceleration time for 
5600 ft density altitude 

98 knots 

(29 -o- 1/ ";'T ) 27 seconds 

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

Determine desired check speed 
(115- 5) !AS 110 knots 

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

Enter chart at 100 on !AS 
scale and proceed vertically 
to new acceleration curve 
and read acceleration time 34 seconds 

Summary of Preflight Takeoff Data 

CLIMB 

Engine speed 2800 rpm 

MAP 46. 5 in. Hg 

Minimum Performance TPSI 98. 5 psi 

Blower speed LOW 

Mixture position 

Flap setting 

Takeoff speed (lAS) 

Acceleration check 
distance/ speed 

Acceleration check 

AUTO RICH 

119 knots 

2000 ft/98 knots 

speed/time 110 knots/34 seconds 

Takeoff ground run 3600 ft 

Determine Power Settings at Start of Climb 

Using: (Climb Power Schedule-1400 BHP/ 
I 2400 RPM, figure 1A2-5) 

I 

Enter table with pressure 
altitude 5000 ft 

Proceed horizontally to CAT 10°C 
for MAP of 37.4 in. Hg 

Blower LOW 

Engine speed 2400 rpm 

Torque pressure 92 psi 

Also note: 

Mixture AUTO RICH 

Determine Power Settings at End of Climb 

Using: (Climb Power Schedule-1400 BHP, 2400 
RPM, figure 1A2-5) 

Re-enter table with pressure 
altitude 

Proceed horizontally to CAT 

10, 000 ft 

I 

Read MAP 40. 3 in. Hg I 

Blower HIGH 

Engine speed 2400 rpm 

Torque pressure 92 psi 

Also note: 

Mixture AUTO RICH 

CRUISE 

Determine Airspeed and Power Settings 
for Cruise 

Using: (Nautical Miles per Pound of Fuel-
10, 000 Feet, figure 1A5-3) 

Enter at weight at start of 
cruise 

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

Proceed vertically to calibrated 

38, 900 lb 

950 bhp 

airspeed 154 knots 

Re-enter at weight at end of 
cruise 

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

Proceed vertically to calibrated 

35,900 lb 

900 bhp 

airspeed 152 knots 

Using: (Power Schedule-950 BHP, figure 1A2-14) 

Enter table at pressure 
altitude 

Proceed horizontally to CAT 

Read MAP 

Blower 

Engine speed 

TPSI 

10,000 ft 

30.3 in. Hg I 

LOW 

2000 rpm 

75 psi 

Change 3 1A7-7 
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Also note: 

Mixture AUTO LEAN 

Using: (Power Schedule-900 BHP, figure 1A2-13) 

Enter table with pressure 
altitude 10, 000 ft 

Proceed horizontally to CAT 0°C 

Read MAP 29. 1 in. Hg 

Blower LOW 

Engine speed 2000 rpm 

TPSI 71 psi 

LANDING 

Landing Conditions 

Field elevation pressure 
altitude 1250 ft 

Outside air temperature 20°C 

Dew point 50°F 

Headwind 15 knots 

Runway length 8100 ft 

Landing weight (takeoff weight 
less fuel for mission, except 
total reserve)(39, 085- 3185) 35, 900 lb 

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

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

Enter chart with pressure 
altitude 

Proceed vertically to CAT 

1250 ft 

Read MAP 52. 5 in. Hg 

Proceed horizontally to dew 
point chart base line then 
parallel guide line to reported 
dew point corrected for altitude 

Then horizontally to minimum 
performance TPSI 

Also note: 

Engine speed 

Blower speed 

112 psi 

2800 rpm 

LOW 

Mixture position AUTO RICH 

1A7-8 Change 3 

Determine Density Altitude at Destination 

Using: (Density Altitude Chart, figure 1A 1-1) 

Density altitude 2200 ft 

Determine the Approach and Landing 
Flap Positions 

Note 

Each approach flap setting has a corre­
sponding landing flap setting. The ap­
proach flap setting is felt to be the more 
important of the two based on the pos­
sibility of a single-engine go-around. 

Using: (Takeoff Gross Weight Limited by Climb, 
figure 1A3-3) 

Use same procedure as that 
outlined in determining maxi­
mum allowable takeoff flap 
setting with 150 fpm desired 
rate of climb. Final selection 
of approach flap setting 20 o 

Determine Approach and Go-Around Speeds 

Using: 

Using: 

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

Enter chart with gross weight 35, 900 lb 

Proceed vertically to approach 
flap line 20° 

Proceed horizontally to ap-
proach speed line ( 1. 3 stall) 
then vertically to read ap-
proach speed (lAS) 108 knots 

Repeat procedure for 39 o flap 
to find approach speed (lAS) 100 knots 

and landing speed ( 1. 2 stall) 93 knots 

(Takeoff and Minimum Control Speeds, 
figure 1A3-7) 

Enter chart with gross weight 

Proceed vertically to 1. 2 stall 
line for approach flaps and 
then horizontally to read climb 

35, 900 lb 

speed for go-around (lAS) 102 knots 

Determine Landing Ground Roll 

Using: (Landing Ground Roll-39 o Flap, 
figure 1A6-2 and Stopping Capability, 
figure 1A6-7) 

Enter chart with density 
altitude 

Proceed horizontally to gross 
weight curve 

2200 ft 

35,900 lb 

...., 

__,. 

....,;: 
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Proceed vertically to base line Summary of Approach and Landing Data 

I 
at 0 headwind and parallel 
guide lines to reported head- Engine speed 2800 rpm 
wind 15 knots 

Proceed vertically to landing Minimum performance TPSI 112 psi 

ground roll (dry, hard surface 
MAP 52. 5 in. Hg I runway) 2250 ft 

Landing distance from 50 ft Blower speed LOW 

'-" I altitude 2 750 ft 

To correct landing ground roll Mixture position AUTO RICH 
for unusual runway conditions, 
enter the Stopping Capability Approach flap setting 20" 
Chart (figure 1A6-7) with RCR 

Approach speed (lAS) (obtained from base weather) 12 108 knots 

Proceed horizontally to curve Landing flap setting 39° 
then vertically to obtain 
stopping factor 1. 38 Approach speed (lAS) 100 knots 
Corrected landing ground roll = 

stopping factor X landing ground Go-around speed with approach 
I roll from figure 1A6-12 3105 flaps (lAS) 102 knots 

Change 2 1A7-9/(1A7-10 blank) 
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The symbol * indicates an illustration 

SCOPE AND ARRANGEMENT 

The charts contained in this Appendix present the 
performance of the G and 0 airplanes in a 
graphical form. They are based on ICAO standard 
atmospheric conditions; however, nomograms are 
provided to allow corrections for non-standard con­
ditions as necessary. The charts are arranged in 
a logical sequence in seven basic divisions for plan­
ning general phases of each flight. 

PART 1- INTRODUCTION 

PART 2 - ENGINE DATA 

PART 3 - TAKEOFF 

PART 4 - CLIMB 

PART 5- CRUISE 

PART 6- APPROACH AND LANDING 

PART 7 - MISSION PLANNING 

Descriptive text in each part discusses and explains 
the use of the charts provided. A sample problem 
at the end of the Appendix shows how the individual 
performance charts for each phase of a flight can be 
combined for flight planning purposes. 

GLOSSARY OF TERMS AND 
ABBREVIATIONS 

ABSOLUTE CEILING - Maximum altitude at which 
level flight can be maintained with zero feet per 
minute rate of climb. 

ACCELERATION CHECK SPEED, TIME/ 
DISTANCE - A means of checking airplane acceler­

ation during takeoff roll using time or distance. 
The acceleration time check provides the most 
accurate check of acceleration. With this method, 
an even 10 knot increment not less than 5 and not 
more than 15 knots below refusal speed will nor­
mally be used as an acceleration check speed. As 
a secondary procedure, on marked runways the 
acceleration check may be made at a distance 
marker. For this method, the acceleration check 
point will normally be the first 1000 foot marker 
at least 500 feet but no more than 1500 feet prior 
to the refusal distance. 

AIRSPEED 

lAS - Indicated airspeed; observed airspeed cor­
rected for instrument error. 

CAS - Calibrated airspeed: lAS corrected for 
installation error in the pi tot system. 

2A1-1 
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EAS - Equivalent airspeed; CAS corrected for 
compressibility error. For all practical 
purposes at altitudes below 15,000 feet, 
the compressibility factor is negligible 
for this airplane. 

T AS - True airspeed; EAS corrected for relative 
density. 

1 
TAS = EAS X-­

vcr 

1EST CLIMB SPEED - The airspeed which results 
in the best angle of climb (climb gradient). Except 
when minimum control speed is involved, the best 
climb speed for obstacle clearance is 1.2 stall 
speed for the gross weight and wing flap setting. 

BHP - Brake horsepower. 

CAT - Carburetor air temperature. 

CRITICAL ALTITUDE - The altitude at which full 
throttle is required to maintain a given BHP at a 
set RPM. 

CRITICAL ENGINE F AlLURE SPEED (Vcrit) - The 
speed at which failure of one engine permits accel­
eration to takeoff in the same distance that the air­
plane rna~ be decelerated to a stop using brakes 
only. 

CRITICAL FIELD LENGTH - The total length of run­
way required to accelerate on all engines to the 
critical engine failure speed, lose one engine, and 
then continue takeoff, or stop. 

CRUISE CEILING - Maximum altitude at which a 
rate of climb of 300 feet per minute can be main­
tained with METO power. 

DENSITY ALTITUDE - Pressure altitude corrected 
for temperature. When conditions are standard, 
pressure altitude and density altitude are the same. 
Consequently, if the temperature is above standard, 
the density altitude will be higher than the pressure 
altitude. If the temperature is below standard, the 
density altitude will be lower than the pressure 
altitude. 

DEWPOINT- The temperature at which, under 
ordinary conditions, condensation begins in a 
cooling mass of air. The temperature is used as 
the basis for calculating the effect produced by 
humidity on the power output of the engines. 

EXPECTED TORQUE PRESSURE - The torque pres­
sure which the engine may be expected to develop 
when the effects of altitude and atmospheric con­
ditions are considered. 

LANDING GROUND ROLL - Distance from touch­
down to complete stop, utilizing brakes only, on a 
dry hard surface with propellers windmilling. 

MAP - Engine absolute manifold pressure (in. Hg). 

2Al-2 

MAXIMUM DRY POWER - The maximum power 
permissible from the engine when the water in­
jection system is not used; limited to five minutes. 

MAXIMUM WET POWER - The maximum power 
permissible from the engine utilizing the water 
injection system; limited to five minutes. 

METO (MAXIMUM EXCEPT TAKEOFF) POWER -
The maximum power at which the engine can be 
operated continuously without damage. 

MILITARY POWER- The same as maximum dry 
power except that the time limit is 30 minutes. An 
airplane engine can actually be run continuously 
under overload conditions of power and speed for 
much longer periods than those permitted by the 
ratings. However, the period of reliable operation 
is thereby reduced to an impractically short time. 
By imposing a time limit on maximum and military 
power ratings, the cumulative effect of the over­
loads is distributed evenly over the period between 
overhauls and the useful life of the engine accord­
ingly lengthened. When use of military power is 
absolutely required for longer than 30 minutes, a 
notation must be made on Form 781. 

MINIMUM CONTROL SPEED (V me) - Speed re­
quired to provide sufficient control to enable the 
airplane to fly a straight flight path over the ground 
with takeoff configuration, one engine windmilling, 
maximum power on other engine and no more than 
5o bank angle away from the failed engine. 

MINIMUM PERFORMANCE TORQUE PRESSURE -
95% of expected torque pressure. 

MINIMUM SAFE SINGLE-ENGINE SPEED- Speed 
that will permit the airplane to maintain a minimum 
100 fpm rate of climb in clean configuration (sea 
level, standard atmosphere) with the propeller on 
the inoperative engine feathered and maximum 
power on the operating engine. 

OAT (FAT) - Outside or free air temperature; de­
noted as runway air temperature when observed 
at the runway. 

PRESSURE ALTITUDE - The height or vertical dis­
tance from the standard datum plane. This is a 
theoretical plane where air pressure is equal to 
29.92 in. Hg. at l5°C (59°F). 

REFUSAL SPEED VR - The maximum speed to 
which the airplane can be accelerated and still be 
stopped on the remaining runway using brakes only. 

RUNWAY HEADWIND COMPONENT- Resultant 
headwind parallel to runway, as a result of wind 
direction and velocity. 

SIGMA (cr) = Density ratio (pj po). The ratio between 
ambient density and standard sea level density. 
_1_ is the correction factor for air density applied 
vcr 
to EAS to obtain TAS. Sigma is commonly known 
as "smoe". 
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SERVICE CEILING - Maximum altitude at which a 
rate of climb of 100 feet per minute can be main­
tained. 

STALL SPEED (V ) - Speed at which the airplane 
starts to drop bel:ause of separation of airflow over 
the wings due to insufficient airspeed or excessive 
angle of attack. 

STANDARD ATMOSPHERE - An arbitrary variation 
of air density, pressure, and temperature with 
altitude used for comparing engine and airplane 
performanc_;e, Standard air at sea level is repre­
sented bv a barometric pressure of 29.92 in. Hg 
at 59"F (15T) and zero humidity. 

TAKEOFF DISTANCE - Distance from start of 
takeoff to takeoff speed with both engines operating. 

TAKEOFF SPEED- Speed at which main wheels 
I leave the ground. (1. 2V ). 

s 

TORQUE PRESSURE (TPSI) - An indication of power 
being delivered to the propeller shaft by the engine. 

WIND ACCOUNT ABILITY - The wind correction 
nomograms on the carts are calculated on the 
basis of 100% wind accountability. 

DISCUSSION OF STANDARD CHARTS 
The standard charts (figures 2Al-1 through 2Al-7) 
are provided for ready reference in determining 
standard and non-standard atmospheric conditions. 
and in determining compressibility and position 
error corrections to airspeed readings. For all 
normal flight planning con:pressibility effect on air­
speed and altitude indkation is negligible. Never­
theless, the airplane commander should study the 
standard ci1arts and their limitations and be read\· to 
apply them as necessary to satisfy any specific de­
tail problem. 

DENSITY ALTITUDE CHART 
Density altitude may be found from this chart (figure 
2A1-1), for a given temperature and pressure alti­
tude condition. 

EXAMPLE 

a. Outside air temperature = 25 oc. 

b. Pressure altitude = 3500 feet. 

c. 1 = 1.083. 

d. Density altitude = 5400 feet. 

This chart also provided a - 1- value necessarv to 
v (} ~ 

change equivalent airspeed to true airspeed. Enter 
the chart with the gi\·en temperature condition. pro­
ceed vertically to the pressure altitude, and read 

horizontally to the right to obtain the Jr value. 

True airspeed (TAS) may then be obtained from 

equivalent airspeed (EAS) by multiplying the given 
1 

EAS by the va- value. 

1 
DENSITY ALTITUDE VERSUS va-

This chart (figure 2A1-2) gives values of-1-accu­
va-

rately for every 100-foot increment in density alti­
tude. 

STANDARD ALTITUDE TABLE 
A Standard Altitude Table (figure 2A1-3) shows 
standard atmospheric values as defined by ICAO. 
The standard atmosphere defined by ICAO represents 
an approximation to the average atmosphere of the 
world. The ICAO assumes a temperature of 15 cc 
(59 °F) and a pressure of 29.92 in. Hg. for sea level 
conditions. The temperature variation with height 
is approximately uniform from 15 °C (59°F) at sea 
level to -56.5°C (-69. 7°F) at 36,089 feet. This 
altitude is assumed to be the beginning of the iso­
thermal region or stratosphere. For all practical 
purposes the temperature will remain constant as 
altitude is increased above 36,089 feet. The cor­
responding pressures and densities are shown on the 
Standard Altitude Table. ICAO standard atmosphere 
values have been used in preparation of all perform­
ance charts in this Appendix. Data for nonstandard 
conditions are shown as variations from the ICAO 
standard atmosphere. 

PRESSURE ALTITUDE TABLE 

The Pressure Altitude Table (figure 2A1-4) prm·ides 
the necessary corrections to field elevation to obtain 
pressure altitude from the altimeter setting. To 
determine pressure altitude, find the altitu~de cor­
rection ( ~ ALT) for the given altimeter setting. Add 
this correction algebraically to the field ele\·ation to 
obtain pressure altitude. 

TEMPERATURE CONVERSION CHART 

Tne Temperature Conversion Chart (figure 2A1-:5) 
is presented in degrees centigrade versus degree:" 
Fahrenheit to facilitate the conversion of gi\·en ten~­
peratures as desired. 

AIRSPEED CALIBRATION 

Airspeed Calibration (figure 2A1-6) for iLc airspeed 
system shows indicated airspeed ver::;u;:; calibrated 
airspeed to account for the location of tile statil 
pressure pickup. The effects of airplane attitude 
are negligible to the position error in terms of win,,. 
flap setti;1g, landing gear position. and gross weig,l~t. 

AIRSPEED COMPRESSIBILITY CORRECTION CHART 

This chart (figure 2A1-7) presents calibrated air­
speed versu~: equivalent airspeed to account for the 
compressibility of the atmosphere. 

ALTIMETER POSITION ERROR CORRECTION 

Altimeter errors due to static port location are 
negligible and no correction is necessary. 

Change 2 2A1-3 
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DENSITY ALTITUDE VS va 

TRUE AIRSPEED= EQUIVALENT AIRSPEED x ~ 

DENSITY DENSITY DENSITY DENSITY DENSITY DENSITY DENSITY DENSITY 
ALTITUDE_):_ ALTITUDE _b- ALTITUDE _b ALTITUDE _b ALTITUDE_b ALTITUDE _b ALTITUDEb ALTITUDE_/::-

(FEET) v a (FEET) v a (FEET) v a (FEET) v a (FEET) v a (FEET) v a (FEET) v a (FEET) v a 

100 1.0014 3300 1.0501 6500 1.1023 9700 1.1582 12900 1.2186 16100 1.2837 19300 1.3541 22400 1.4277 

200 1.0029 3400 1.0516 6600 1.1039 9800 1.1600 13000 1.2206 16200 1.2858 19400 1.3564 22500 1.4302 

300 1.0044 3500 1.0531 6700 1.1056 9900 1.1618 13100 1.2225 16300 1.2879 19500 1.3587 22600 1.4327 

400 1.0059 3600 1.0548 6800 1.1073 10000 1.1637 13200 1.2245 16400 1.2901 19600 1.3609 22700 1.4351 

500 1.0074 3700 1.0563 6900 1.1090 10100 1.1655 13300 1.2265 16500 1.2922 19700 1.3632 22800 1.4376 

600 1.0088 3800 1.0579 7000 1.1107 10200 1.1674 13400 1.2285 16600 1.2943 19800 1.3655 22900 1.4401 

700 1.0103 3900 1.0595 7100 1.1124 10300 1.1692 13500 1.2305 16700 1.2965 19900 1.3678 23000 1.4426 

800 1.0118 4000 1.0611 7200 1.1141 10400 1.1711 13600 1.2324 16800 1.2986 20000 1.3701 23100 1.4451 

900 1.0133 4100 1.0627 7300 1.1158 10500 1.1729 13700 1.2337 16900 1.3007 20100 1.3724 23200 1.4477 

1000 1.0148 4200 1.0643 7400 1.1176 10600 1.1748 13800 1.2364 17000 1.3029 20200 1.3748 23300 1.4502 

1100 1.0163 4300 1.0659 7500 1.1193 10700 1.1766 13900 1.2385 17100 1.3050 20300 1.3771 23400 1.4528 

1200 1.0178 4400 1.0675 7600 1.1210 10800 1.1785 14000 1.2404 17200 1.3072 20400 1.3795 23500 1.4553 

1300 1.0193 4500 1.0692 7700 1.1228 10900 1.1803 14100 1.2424 17300 1.3094 20500 1.3819 23600 1.4579 

1400 1.0208 4600 1.0707 7800 1.1245 11000 1.1822 14200 1.2444 17400 1.3116 20600 1.3842 23700 1.4604 

1500 1.0223 4700 1.0724 7900 1.1262 11100 1.1841 14300 1.2465 17500 1.3138 20700 1.3866 23800 1.4630 

1600 1.0238 4800 1.0704 8000 1.1280 11200 1.1860 14400 1.2485 17600 1.3159 20800 1.3889 23900 1.4656 

1700 1.0253 4900 1.0756 8100 1.1297 11300 1.1879 14500 1.2506 17700 1.3181 20900 1.3913 24000 1.4681 

1800 1.0268 5000 1.0773 8200 1.1315 11400 1.1893 14600 1.2526 17800 1.3203 21000 1.3937 24100 1.4706 

1900 1.0283 5100 1.0789 8300 1.1332 11500 1.1917 14700 1.2546 17900 1.3225 21100 1.3961 24200 1.4732 

2000 1.0299 5200 1.0806 8400 1.1350 11600 1.1926 14800 1.2567 18000 1.3247 21200 1.3985 24300 1.4758 

2100 1.0314 5300 1.0822 8500 1.1368 11700 1.1955 14900 1.2587 18100 1.3267 21300 1.4009 24400 1.4784 

2200 1.0329 5400 1.0839 8600 1.1385 11800 1.1974 15000 1.2608 18200 1.3292 21400 1.4033 24500 1.4810 

2300 1.0344 5500 1.0855 8700 1.1403 11900 1.1993 15100 1.2628 18300 1.3314 21500 1.4068 24600 1.4836 

2400 1.0360 5600 1.0872 8800 1.1420 12000 1.2012 15200 1.2649 18400 1.3337 21600 1.4082 24700 1.4862 

2500 1.0375 5700 1.0888 8900 1.1438 12100 1.2031 15300 1.2670 18500 1.3360 21700 1.4106 24800 1.4888 

2600 1.0390 5800 1.0905 9000 1.1456 12200 1.2050 15400 1.2691 18600 1.3382 21800 1.4130 24900 1.4914 

2700 1.0406 5900 1.0921 9100 1.1474 12300 1.2070 15500 1.2712 18700 1.3405 21900 1.4154 25000 1.4940 

2800 1.0421 6000 1.0936 9200 1.1492 12400 1.2089 15600 1.2732 18800 1.3427 22000 1.4179 

2900 1.0436 6100 1.0954 9300 1.1510 12500 1.2109 15700 1.2753 18900 1.3450 22100 1.4203 

3000 1.0454 6200 1.0971 9400 1.1528 12600 1.2128 15800 1.2774 19000 1.3473 22200 1.4228 

3100 1.0469 6300 1.0988 9500 1.1546 12700 1.2147 15900 1.2795 19100 1.3493 22300 1.4253 

3200 1.0485 6400 1.1005 9600 1.1564 12800 1.2167 16000 1.2816 19200 1.3518 

46,256 

Figure 2Al-2 
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Standard Altitude Table 

Standard Sea Level Air: 
T = 150 C. w = • 07651 lb/ cu. ft. P. = • 002378 slugs/cu. ft. 
P = 29.921 in. of Hg. 1" of Hg. = 70.732 lbjsq. ft. = 0. 4912 lb/sq. in. 

This table is based on NACA Technical Report No. 218 ao- 1116 ft./sec. 

Speed of 
Alti- Density 1 Sound Pressure 
tude Ratio r~ Temperature Ratio ln. of Ratio 
feet 'iP. Deg.C Deg.F a/a0 Hg. P/Po 

0 1. 0000 1. 0000 15.000 59.000 1. 0000 29.92 1. 0000 
1000 . 9710 1. 0148 13.019 55.434 . 997 28.86 .9644 
2000 . 9428 1. 0299 11. 038 51. 868 . 993 27.82 . 9298 
3000 . 9151 1. 0454 9.056 48.301 . 990 26.81 . 8962 
4000 . 8881 1. 0611 7.075 44.735 .986 25.84 . 8636 

5000 . 8616 1. 0773 5.094 41. 169 . 983 24.89 . 8320 
6000 . 8358 1. 0938 3. 113 37.603 .979 23.98 • 8013 
7000 . 8106 1. 1107 1. 132 34. 037 . 976 23. 09 . 7716 
8000 . 7859 1. 1280 -0.850 30.471 . 972 22.22 . 7427 
9000 .7619 1. 1456 -2.831 26.904 . 968 21. 38 . 7147 

10000 . 7384 1. 1637 -4.812 23.338 . 965 20.58 . 6876 
11000 .7154 1. 1822 -6.793 19.772 . 962 19.79 . 6614 
12000 . 6931 1. 2012 ~8. 774 16.206 . 958 19.03 . 6359 
13000 . 6712 1. 2206 -10.756 12.640 . 954 18.29 . 6112 
14000 . 6499 1. 2404 -12.737 9.074 . 950 17.57 . 5873 

15000 . 6291 1. 2608 -14.718 5.507 . 947 16.88 . 5642 
16000 . 6088 1. 2816 -16.699 1. 941 .943 16.21 .5418 
17000 . 5891 1. 3029 -18.680 -1. 625 .940 15.56 . 5202 
18000 . 5698 1. 3247 -20.662 -5. 191 . 936 14.94 . 4992 
19000 . 5509 1. 3473 -22.643 -8.757 . 932 14.33 . 4790 

20000 . 5327 1. 370i -24.624 -12. 323 .929 13. 75 . 4594 
21000 . 5148 1. 3937 -26.605 -15. 890 . 925 13. 18 . 4405 
22000 . 4974 1. 4179 -28.586 -19.456 . 922 12.63 . 4222 
23000 . 4805 1. 4426 -30.568 -23.022 . 917 12. 10 .4045 
24000 . 4640 1. 4681 -32.549 -26.588 . 914 11. 59 . 3874 

25000 . 4480 1. 4940 -34.530 -30. 154 .910 11. 10 . 3709 
26000 . 4323 1.5209 -36.511 -33.720 . 906 10.62 . 3550 
27000 . 4171 1.5484 -38.493 -37.287 .903 10.16 . 3397 
28000 . 4023 1. 5768 -40.474 -40. 853 . 899 9. 720 . 3248 
29000 . 3879 1.6056 -42.455 -44.419 . 895 9.293 . 3106 

30000 . 3740 1.6352 -44.436 -47.985 . 891 8.880 . 2968 
31000 .3603 1. 6659 -46.417 -51. 551 . 887 8.483 . 2834 
32000 . 3472 1. 6971 -48.399 -55. 117 . 883 8. 101 . 2707 
33000 . 3343 1. 7295 -50.379 -58.684 . 879 7.132 . 2583 
34000 . 3218 1. 7628 -52.361 -62.250 . 875 7.377 . 2465 

35000 . 3098 1.7966 -54.342 -65.816 . 871 7. 036 . 2352 
36000 . 2962 1. 8374 -55.000 -67.000 . 870 6.708 . 2242 
37000 . 2824 1. 8818 -55.000 -67.000 . 870 6.395 . 2137 
38000 . 2692 1. 9273 -55.000 -67.000 . 870 6.096 . 2037 
39000 . 2566 1. 9738 -55.000 -67.000 . 870 5.812 .1943 

40000 . 2447 2.0215 -55.000 -67.000 . 870 5.541 . 1852 
41000 . 2332 2.0707 -55.000 -67.000 . 870 5.283 . 1765 
42000 . 2224 2. 1207 -55.000 -67.000 . 870 5. 036 . 1683 
43000 . 2120 2. 1719 -55.000 -67.000 . 870 4.802 . 1605 
44000 . 2021 2.2244 -55.000 -67.000 . 870 4.578 . 1530 

45000 . 1926 2.2785 -55.000 -67.000 . 870 4.364 . 1458 
46000 . 1837 2. 3332 ·55.000 -67.000 . 870 4.160 . 1391 
47000 . 1751 2.3893 -55.000 -67.000 . 870 3.966 . 1325 
48000 .1669 2.4478 -55.000 -67.000 . 870 3. 781 . 1264 
49000 .1591 2.5071 -55.000 -67. 000 . 870 3.604 . 1205 
50000 .1517 2.5675 -55.000 -67.000 . 870 3.436 . 1149 

Figure 2Al-3 
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ENGINE DATA 

ENGINE POWER TIME LIMITATIONS 

The engines are approved by the manufacturer fo1· 
five minutes of operation at ma.'i:imum wet power. 
five minutes at maximum dry power, and 30 minutes 
at l\fiLIT ARY power. There is no time limit for 
operations at METO power or less. Maximum power 
is determined during the normal preflight planning 
by reference to the maximum power avaibble (·un·es. 

ENGINE RATINGS, LIMITS, AND THE 
CONTROL OF POWER 

The standard engine ratings are Maximum Wet. 
Maximum Dry, Military. and METO. Each is 
expressed in terms of power (bhp). engine speed 
(rpm) and pressure altitude (ft above sea level). The 
operating limits which apply to each rating include 
sue h variables as spark advance. mixture st rcngth. 
manifold pressure, torque pressure. carburetor air 
temperature, cylinder head temperature, oil inlet 
temperature, oil pressure and fuel pressure. These 
limits must be observed indi\·idually and collecti\·ely 
to stay within the envelope of conditions which detel·­
mines reliable engine performance, and to a1·oid 

malfunction. Fur power C'ettint,;:o below tiw engine 
ratings. su~·b as tho:-;c u~--;ed for clin1b .Jnd (·ruisc 
flight, the opcratinc:: lirr,its arc C•lllSll'Ltci\·e from 
the 1·iewpoint 01 emc;ine reliahilit~· and arc :oet to 
achieve long en~inc life 'u;ci ecunc:ndcal nlaitHC!~ZU1Ce. 
The c·cJntrol uf iJt'l\\'Cl' r::; estailli::;hecl primarily lJ\­

setting rpm and 1':anifold pre::-; sun'. Power a\·ail­
able cun·cs and pO\Iel' ,·harts shmv tl'l rpn: and 
manifold pressure 1·equircci for the full ran:c;e o1 en­
gine performance under specific operating condi­
tion~. Tht' ch~1.rt:...~ .shu\V ~l range uf carburetu1' .-i~l' 

temperature a!ld the maniiolcl prcssu1·e required to 
obtain a :ic'lectcd pu\n-;r corrected to the obsen·ed 
ten1perature 'o:lC!itions. This currection fnr r:on­
standard ('Onclition:-; of carburetor air ten;perature 
armJunb to an itll rca:oe in manifold pressur'e of ap­
pt·oximate]\· 1. 0 percent fur ea.·h 5. 5 'C th:lt the 
temperature exr.-eeds standard altitude temperature· 
(15"C at ~ea lc\·cl). If the ('al'lluretor air tPn1pe!~a­
ture is ,-older than :,;tandani. :t 'orrespuncling de­
crease in manif,Jld prcss;.rrc is shown !or ::llTUratc 
powe1· setting. The l"<.ll<cS lor <tpplH otir!n or tlu:o 
m an.i!old pres:-:Lil'E' : un-cl'tion 1·ary depending on the 
power len:] a:id ur' the ·:)peratinc; condition. Tlie 
m:L'\ imum maniloir.i pn·ssm·c e-pee i£icd in Section \' 
for eac.:h of the engme ratings is regarded as a neYer­
exceed limit under ali ope rat inc; conditions. except 

2A2-l 
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!';inc delivered power to nonstandard conditions both 
witl• ~•nd withouT water-alr·ohol iniel'tion (11·et or dn·) 
iur rwrm:d fuel !';rade 115/145 an~! alternate fuel . 
>.;rade i 00/1:30. The r·harts show the ma"Xin,um 
)Hi'.'. PI a\·ailai>ln f"r giren c·r,nclitiorrs of pressure 
;-rlti tude, CAT .. am! clew point temperature. An 
exp<>c'lPd TPSJ sc;-rle is included and a minimum per­
f<~rn!~li"'l' T .PSI sc;lle \\ hie'lt irworpPrates ;-r 5'·; Jl'ar­
g:in for operational use. Allowable torque pressure 
c'.Z'QP '"ler<mces r:>.n· throughout the instrument 
1 ~t;,~{. tl:t:Iciul!_~. :_:;t~ltii. lE-'adillgS lJl.lor to engine 
st8rt cannot be applied to computed minimum per­
frJnnance data. The only <mthorized adJUStments to 
computed lllinimum torque are specified in the notes 
on the l\l<L'i:inmm Po\\·er A\·ailable charts. The maxi­
mum puwer ;-rvailable charts are based upon oper­
ation at 2800 rpm and full throttle except where 
manifold pressure (:\lAP) is limited by the engine 
lll<tllulacturcr's recommendations. In operation at 
higher elevations, use all a\·ailable power but do 
nrlt c-..:ceed limits. An Alternate l\la"Ximum Power 
1\\·ailalJle Chart is based on operation at 2'700 rpm 
when using alternate fuel grade 100. 130. 

Fur tal~coff in colder than standard con­
ditious (with carburetor air temperature 
below 15 C sea level) avoid overboosting 
titr~ e11gines he~mnd tlt~:ir ratill!l;S. OIJ­
scrve torque pressure limits during take­
<lff aJtd reduce m;-rnifold pressure approx­
imately U. 5 in. B!l;. for each 5c below 
standard CAT (15 C sea level). A nomo­
l;l am above t lte maximum power limit on 
each chart provides the necessary cor­
rection to expected manifold pressure for 
r·uldL•r than standard conditions. 

To partially offset the loss of power due to humidity, 
t!te expected MAP for takeoff powers as provided in 
tit•: ;lpplicable !J''IH'r available chart may lw increased 
due to the existiiif', water vapor pressure up to a 
m8xinmm of 1. 5 inches Hg. This correction may 
'Jllly br' made when the combinaticm of pressm e alti­
tude and carburetor air temperature indicate that 
t<~keoff power may be clevelupecl with less than full 
thruttle settillg. The maximum power available 
curves are to be used to determine the minimum per­
lc.•nnance TPST for c"mputing takeoff p('rformance. 
T hes(' computations :ue to 1Je acc01nplished as part 
cf the preflil!;ht plannin~. 

FX Al\T PLF 

CJ\T (OAT I 1 CC) 

Pressure ;ciltitude 

De\'> point = 55 cF. 

20 'C. 

3')00 feet. 

T'nwrr cr>nclitinn =Wet. 2800 rpn+, AUTO RICH. 

Note 

The values of OAT should be fl!Jtained 
wher+ever possible from the tower. In­
dicated OAT is less desirable because 
ut radiation effects when tltP aiq1lan" is 
on the ground. 
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Select the proper power available curve (figure 
2A2-1). Enter the chart at pressure altitude of 
3500 feet (A) and read up to CAT of 20 a (B). Note 
manifold pressure 58 in. Hg. at full throttle. Read 
across to dew point base line and parallel guide line 
to 55 °F, corrected for altitude (C). Read across 
to find expected TPSI 126 (D); and minimum per­
formance TPSI 119 (E). 

Note 

• If the BHP obtained by the chart is 
greater than the limiting BHP because 
of CAT below standard conditions, pro­
ceed horizontally to the MAP correction 
nomogram (A). Parallel the guide lines 
to the limiting BHP and TPSI (B), then 
vertically to read MAP correction for low 
CAT (C). 

• When operating at part throttle, a mani­
fold pressure increase may be allow­
able due to humidity. Determine allow­
able manifold pressure increase on the 
separate graph. Proceed horizontally to 
the correction nomogram baseline (A). 
parallel the guide lines to the allowable 
correction (B), then proceed horizon-
tally to BHP and torque pressure. , . . . 

MANIFOLD PRESSURE LIMITS 5~".; ·.,.,-~', 1'. :"'~·// I'·· 

r f .) /I l ' > ,j ) 
A manifold pressure limits curve rfigure :fA2~6) is 
presented to determine the limiting manifold pres-
sure that can be used with any given rpm on a stand-
ard day. Curves for manual lean and auto rich oper­
ation in high or low blower at various rpm and pres­
sure altitude values are provided. Engine operation 
above indicated MAP ·rpm combinations may result 
in exceeding torque pressure limits on a standard 
day. This chart may be used to cross-check MAP 
settings when power settings are changed during climb 
or cruise. 

CLIMB POWER SCHEDULES 

Three climb power schedules (figures 2A2-7. 2A2-8 
and 2A2-9) are presented for use in establishing 
power for two engine operational climb at 1400 BHP/ 
ENG, 1500 BHP/ENG. and METO power. These 
tables are based on operating with AUTO RICH rnix­
ture setting. 

Note 

METO power is 2700 rpm in low blower 
and 2500 rpm in high blower. The pro­
pellers are restricted in the 2500 to 2700 
rpm range (at 30 in. Hg MAP and above) 
except to pass through this range. 

WARNING I 
High power (30 in. Hg MAP and above) 
engine operation at speeds between 
2500 and 2700 rpm n~ay cause propeller 
blade fatigue failure induced by resonant 
\'ibration stresses. 

POWER SCHEDULES 

Power schedules (figures 2A2-10 through 2A2-25) 
are presented in tabular form for a range of cruise 
powers from 500 BHP to 1700 BHP. Each schedule 
presents the manifold pressure, blower setting. and 
rpm necessary to maintain a constant BHP under 
various conditions of pressure altitude and carbu­
retor air temperature. Tolerance to MAP setting 
is '"' 1. 5 inches Hg. In addition, the schedules pro­
vide the TPSI and fuel flow which should be obtained 
when the mixture is manually leaned at cruise power 
settings of 1200 BHP (low blower) and below. For 
cruise power settings above 1200 BHP in high blow­
er, the minimum fuel flow figures represent the fuel 
flow tolerance of the carburetor based on engine 
maDufacturer's data. The desired fuel flow values 
are based on flight tests and represent the fuel flow 
obtained by manually adjusting the mixture. 

Note 

In cases where appreciable power losses 
are encountered due to carburetors run­
ing too rich. the mixture may be manually 
adjusted to correct the power deflciencv. 
If the mixture is manually adjusted to c.or­
rect such a !JOwer deficiency, the result­
ing fuel flow must never be less than the 
applicable minimum fuel flow at the de­
signated power setting. 

The power schedules are based upon operating both 
engines at the same rpm a:.d MAP. This procedure 
results in slightly different horsepower being de­
livered to each propeller. and a little less than max­
imum performance from the airplane, because of the 
unbalanced accessory loads in the engines. The 
right engine carries the additional load of the cabin 
compressor. These effects are small. however. 
and are not likely to cause a noticeable difference 
in control or performance. Since any pa2·ticular 
combination of blower setting and rpm may be asso­
ciated with many different manifold pressure values 
(depending on pressure altitude and carburetor air 
temperature), a heavy line across the table separates 
the HIGH and LOW blower positions and light lines 
are used to separate the different rpm values. To 
use the schedules. enter the table at the pressure 
altitude and read the manifold pressure horizontallv 
to the right under the appropriate carburetor air · 
temperature. Then follow the rpm lines and read 
the blower position, rpm. TPSI, and fuel flow to the 
right in the same rpm channel. 

EFFECT OF RAM. In flight, at a given indicated 
airspeed, an effective boost is given to the quantity 
of air received by the induction system. This in­
crease is commonly referred to as ram. The effect 
is the same as an increase to whatever supercharging 
is produced by the engine blower. The engine manu­
facturer's data used in preparing the power sched­
ules do not include the effects of ran1. The full 
throttle settings given in the tables will not be at the 
full throttle position under flight conditions due to 
the effect of ram. At a given altitude. rpm and full 
throttle position, the BHP developed will be in­
creased in proportion to the amount of ram. Also 

Change 2 2A2-3 

I 
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if the BHP is held constant the effect of ram will 
increase the altitude at which this power can be 
developed at the full throttle position. 

FUEL FLOW PER ENGINE 
Fuel flow per engine charts (figures 2A2-26 and 
2A2-27) are presented to determine fuel flow, cor­
responding to any selected brake horsepower. Cur­
ves for manual lean and manual adjust operation in 
high or low blower at various rpm values are pro­
vided. The desired fuel flows on these charts were 
obtained by flight test and are approximately 5% 
richer than the engine manufacturer's minimum fuel 
flow listed on the power schedules. 

2A2-4 

EXAMPLE 

Given: 

BHP per engine= 800 bhp. 

RPM= 1800. 

Blower= LOW. · 

Enter chart (figure 2A2-26) at 800 bhp (A) and read 
up to rpm 1800 (B). Read across to the left and read 
fuel flow 364 pph (C). Note that mixture is manual 
lean from best power. 
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~'"&lll ~ IO;Ji #ii;~ 
;:;,_ 0.5 :: ::; :::: ; : :· ::;: ·;; ;:;: ::; :;:: ·: 
<{ 
:::;: ······'~]['['! y;:l 

80 100 

DEW POINT· 'F :::;: LL 

NOTES: 
(1) CAT EQUALS OAT +1° C. 

(2) WHEN USING CABIN PRESSURIZATION, TORQUE PRESSURE 
FOR RIGHT ENGINE WILL BE 4.0 PSI LOWER. 

(3) CHART BASED ON ZERO AIRSPEED. DO NOT EXCEED MAP 
LIMITS DURING TAKEOFF. 
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(4) FUEL FLOW IS (0.84" BHP)LB/HR/ENG (APPROXIMATE). 
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MAXIMUM WET POWER AVAILABLE 
.-IQDEL: T -29 C/D 

J DATE: 5 DECEMBER 1967 
JDATA BASIS: ESTIMATED 

LOW BLOWER 2800 RPM AUTO RICH 

FUEL GRADE: !00/ 130 
ENGINES: R2800-99W 
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USE IN COLDER THAN STANDARD CONDITION~ WHEN a_ · .: : .. : :. • :.· :: --· · · :: ?,: I Ill V> >< ~ 
~;tAP IS REDUCED FOR LOW CAT. 1Q 000 : .... ::: .· . .. : : : .. ·:: a_ 0:: 0:: UJ 
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DEW POINT - OF ~ LL NOTES: 
(1) CAT EQUALS OAT f l 0 C. 

(2) WHEN USiNG CABIN PRESSURIZATION, TORQUE 
PRESSUR~' WiLL 3E 4.0 PSI LOWER. 

(3) CHAR1 f\N;[D Oi' ZERO AlRSPEEG. DO NOT 
EXCEED MAP LIMITS DURi"G TAKt:OFF. 
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DEW POINT-°F (4) FUEL FLOW IS (0.62 x BHP)LB/t:R/ENG 
(APPROXIMATE). -----------------------------·- ·-·-···-------
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MAXIMUM DRY POWER AVAILABLE 
MODEL: T-29 C/D LOW BLOWER 2800 RPM AUTO RICH 
DATE: 5 DECEMBER 1967 
DATABASIS: ESTIMATED FUEL GRADE 100/130 ENGINES: R2800-99W 
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NOTES: 
(1) CAT EQUALS OAT+ 1°C. 
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(2) WHEN USING CABIN PRESSURIZATION, TORQUE 

PRESSURE FOR RIGHT ENGINE WILL BE 4.0 PSI LOWER. 
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(3) CHART BASED ON ZERO AIRSPEED. DO NOT 
EXCEED MAP LIMITS DURING TAKEOFF. 

(4) FUEL FLOW IS (0.84 x BHP)LB/HR/ENG (APPROXIMATE,., 
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ALTERNATE MAXIMUM DRY POWER AVAILABLE 
MODEL: T-29 C!D 

LOW BLOWER 2700 RPM AUTO RICH DATE: 5 DECEMBER 1967 
DATA BASIS: ESTIMATED FUEL GRADE 100/130 ENGINES: R2800-99W 

" 
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ALLOWARLE INCREASE IN MAP DUE TO HUMIDITY 
1FOR PART THROTTLE OPERATION ONLY}. DO NOT 
USE IN COL DE A THAN STANDARD CONDITIONS WHEN 
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NOTES: 

(1) CAT EQUA:..S OAT • 1°C. 

(2) WHEN USING CABIN PRESSURIZATION, TORQUE 
PRESSURE WILL BE 4.0 PSI LOWER. 

(3) CHART BAS~D ON ZERO AIRSPEED. DO NOT 
E'XCEED MAP LIMITS DURING TAKEOFF. 
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Appendix II 
Part 2 

T.O. 1T-29A-l 

MODEL: T -29 C/0 
DATE: 1 APRIL 1957 

MANIFOLD PRESSURE UM!TS 

FUEL GRADE: 115/145 ST MWARD J\TMOSPHERE 

DATA BASIS: ENGINE MANUFACTURER'S DATA 

45,435E 

NOTES: 
(1) IN MANUAL LEAN ADD 1/2 INCH MAP FOR EACH lO''c ABOVE ST 1\•'-IDAFW 

TEMPERATURE AND SUBTRACT 1/2 INCH MAP FOf"{ Et\CH '!') 0 t: F<Ft.DIY 
STANDARD, EXCEPT DO NOT EXCEED MAXIMUM MAP LIM! i 

(2) IN AUTO RICH, ADD 1 INCH MAP FOR EACH l0°C ABOVE S!;J,rWARD 
TEMPERATURE AND SUBTRACT 1 INCH MAP FOR EACH 10' C BELOW 
STANDARD ::OXCEPT DO NOT EXCEED MAXIMUM POWER AND METO 
POWER MAP LIMITS. 

(3) ENGINE OPERATION ABOVE INDICATED MAP/RPM COMBINATIONS MAY 
RESULT !N eXCEEDING TORQUE PRESSURE LIMITS ON A STANDARD DAY. 

2NGIN ES: R2800 · 99W 

1....------------------·-~----~----~··----------

Figun' 2A2-6 

2A2-10 Change 2 



T. 0. 1T-29A-1 

MODEL: T -29C/D 
CLIMB POWER SCHEDULE 

DATE: 14 OCTOBER 1969 1500 BHP/ENGINE 

DATA BASIS: ENGINE MANUFACTURER'S DATA 

AUTO RICH MIXTURE 

MANIFOLD PRESSURE {IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

{FEET) -30° c -20° c -10° c 0° c + 10° c + 20° c +30° c 

20,000 40.2 40.8 

19,000 40.2 40.9 F. T. 

18,000 39.6 I 41.0 41.8 F.T. 

17,000 39.6 40.4 I 41.9 42.6 F.T. F.T. 

16,000 39.7 40.4 41.2 I 42.6 43.5 44.5 

15,000 36.2 I 40.5 41.3 42.0 I 43.5 44.5 

14,000 36.3 40.5 41.4 42.1 42.8 43.5 

13,000 36.4 37.1 37.8 I 42.1 42.8 43.5 

12,000 36.5 37.2 37.9 42.2 42.9 43.6 

11,000 36.7 I 37.3 38.0 38.7 I 43.0 43.6 

10,000 36.8 37.6 38.4 I 38.8 39.5 l 43.7 

9,000 37.0 37.8 38.6 39.2 I 39.7 40.4 I 
8,000 37. 1 37.9 38.7 39.3 40.0 I 40.5 4 1.2 

7,000 37.3 38.0 38.8 39.5 40.2 41.0 I 41.4 

6,000 37.5 38.2 39.0 39.7 40.4 41.2 41.8 

5,000 37.6 38.4 39.2 39.9 40.6 41.3 42.0 

4,000 37.8 38.6 39.4 40.1 40.8 41.5 42.2 

3,000 38.0 38.8 39.6 40.3 41.0 41.7 42.4 

2,000 38.2 39.0 39.8 40.5 41.2 41.9 42.6 

1,000 38.4 39.2 40.0 40.7 41.4 42.1 42.8 

S.L. 38.7 39.5 40.3 41.0 41.7 42.4 43.1 

NOTES: 
(1) MINIMUM FUEL FLOW VALUES ARE ENGINE MANUFACTURER'S 

RECOMMENDED MINIMUMS. 

'"-" 45,970 E 

(2) DESIRED FUEL FLOW VALUES ARE OBTAINED BY FLIGHT TEST. 

(3) F.T. INDICATES FULL THROTTLE .• 

(4) NO CABIN PRESSURIZATION LOAD. 

(5) NO OPERATION IN HIGH BLOWER ABOVE 15°C CAT 
20'' C CAT VALUES FOR INTERPOLATION ONLY. 

Figure 2A2-7 

BLOWER 

HIGH 

HIGH 

LOW 

LOW 

NOMINAL 
TORQUE RPM 

PRESSURE 
{PSI) 

2500 95 

2400 99 

2400 99 

2300 103 

Appendix II 
Part 2 

ENGINES: R2800-99W 

MINIMUM DESIRED 
FUEL FUEL 
FLOW FLOW 
{PPH) {PPH) 

1110 1145 

1040 1045 

980 1030 

950 1085 

Change 1 2A2-ll 



Appendix II 
Part 2 

T.O. 1T-29A-1 

MODEL: T -29 C/D 
CLIMB POWER SCHEDULE 

DATE: 2MARCH1966 2400 RPM· 1400 BHP 

DATA BASIS: ENGINE MANUFACTURER'S DATA 

AUTO RICH MIXTURE 

MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

(FEET) -30° c -20° c -10° c 0° c + 10° c +20° c +30° c 

22,000 F.T. I 
21,000 36.7 F.T. 

20,000 36.7 37.4 F.T. 

19,000 36.8 37.5 38.2 F.T. F.T. 

18,000 36.8 37.5 38.2 38.8 39.6 

17,000 36.8 37.5 38.2 38.8 39.6 
SEE 

16,000 36.8 37.5 38.2 38.8 39.6 NOTE 

33.8 1 
(3) 

15,000 37.5 38.2 38.9 39.7 

14,000 33.9 34.5 I 38.2 38.9 39.7 

13,000 34.0 34.6 35.3 I 38.9 39.7 

12,000 34.1 34.7 35.4 36.1 I 39.7 

11,000 34.2 34.9 35.6 36.2 36.9 I 
10,000 34.3 35.0 35.7 36.3 37.0 37.6 ·~' 
9,000 34.5 35.1 35.8 36.5 37.1 37.8 

8,000 34.6 35.2 35.9 36.6 37.2 

7,000 34.7 35.3 36.0 36.7 37.4 

6,000 34.8 35.4 36.1 36.8 37.5 

5,000 35.0 35.7 36.4 37.1 37.8 

4,000 35.2 35.9 36.6 37.4 38.0 

3,000 35.4 36.1 36.8 37.5 38.2 

2,000 35.5 36.2 37.0 37.6 38.3 

1,000 35.8 36.5 37.3 37.9 38.6 

S.L. 36.1 36.8 37.5 38.2 38.9 

NOTES: 

24, 216D 

(1) F.T. INDICATES FULL THROTTLE. 

(2) NO CABIN PRESSURIZATION LOAD. 

(3) IF CARBURETOR AIR TEMPERATURE EXCEEDS 15°C, 
CONTINUE CLIMB IN LOW BLOWER 

37.9 

38.1 

38.2 

38.5 

38.7 

38.9 

39.0 

39.3 

39.6 

38.4 

38.5 

38.6 

38.7 

39.0 

39.3 

39.5 

39.7 

40.0 

40.2 

Figure 2A2-8 

2A2-12 

BLOWER 

HIGH 

LOW 

ENGINES: R28QQ-99W 

NOMINAL MINIMUM DESIRED 
TORQUE FUEL FUEL RPM PRESSURE FLOW FLOW 

(PSI) (PPH) (PPH) 

2400 92 960 1110 

2400 92 920 1065 



MODEL: T. 29C/D 
DATE: 1 OCTOBER 1962 
DATA BASIS: ESTIMATED 

T. 0. 1T-29A-1 

CLIMB POWER SCHEDULE 
METO POWER 

MIXTURE AUTO RICH 

MANIFOLD PRESSURE (IN. HG.) 
PRESSURE CARBURETOR AIR TEMPERATURE °C 
ALTITUDE 

-30 1 -20 1 1 + 15 1 + 30 
BLOWER RPM 

(FEET) -10 0 +40 

20,000 40.2 F.T. 

19,000 40.3 41.0 F.T. 

18,000 40.4 41.1 41.8 F.T. 

17,000 42.8 l 41.2 41.9 42.7 F.T. I< HIGH 2500 

16,000 42.9 43.7 44.6 
42.81 43.8 J 

15,000 41.1 43.8 44.7 42.9 43.9 

14,000 41.3 42.3 44.8 
45.51 46.2 1 

13,000 41.5 42.7 42.9 45.6 46.3 47.0 

~HIGH 12,000 47.5 43.0 43.2 43.6 46.4 47.1 2500 

11,000 48.0 48.5 43.5 43.9 44.8 47.2 

10,000 48.2 48.7 49.0 G4~ 44.9 45.3 
f---·-- -- -- .. -~ 

9,000 48.5 49.0 "·'~ "·' I 
8,000 48.5 49.0 49.2 49.7 50.2 45.~ 

LOW 2700 
7,000 48.6 49.1 49.3 49.8 50.4 46.1 

6,000 48.7 49.2 49.5 50.0 50.6 46.3 I 
5,000 49.0 49.4 49.7 50.2 50.8 I 

4,000 49.2 49.7 50.0 50.5 51.2 II 
3,000 49.2 49.7 50.2 50.7 51.3 

LOW 2700 
2,000 49.5 50.0 50.5 51.0 51.5 

1,000 49.7 50.2 50.7 51.2 51.5 

I I S.L. 49.7 50.2 50.7 51.2 51.5 

\ 

NOTES: 

(1) F.T. INDICATES FULL THROTTLE. 

(2) NO CABIN PRESSURIZATION LOAD 

45,972A 

Figure 2A2-9 

NOMINAL MINIMUM 
TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 

95 1110 

101 1210 

100 1240 

110 1470 

Appendix II 
Part 2 

ENGINES: R2800. 99W 

DESIRED 
FUEL 

BHP FLOW 
(PPH) 

1145 1500 

1230 1600 

1300 1700 

1500 1900 

2A2-13 



Appendix II 
Part 2 

MODEL: T- 29 C/D 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

T.O. 1T-29A-l 

POWER SCHEDULE 
500 BHP/ENG 

MANUAL LEAN FROM BEST POWER 

MAN I FOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

{FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C BLOWER 

20,000 18.9 19.31 19.0 19.3 19.7 I 19.4 19.7 20.1 

19.7 I 20.2 1 20.5 l 20.3 
LOW 

19,000 19.4 19.8 19.8 20.2 

18,000 19.8 20.21 20.0 20.4 20.7 1 20.4 20.7 21.1 

21.2 I I 1 21.3 
LOW 

17,000 2o.6 1 20.4 20.8 20.9 21.3 21.6 

16,000 20.8 21.31 21.0 21.4 t 21.8 1 21.5 21.8 22.2 

21.9 22.~ I 22.0 1 22.4 
LOW 

1",000 21.0 21.5 22.4 22.8 

~--1~ • .QP0 __ 1.2:1,j 21.7 22.1-~- 23.o I 22.6 23.0 23.4 - LOW I 
123.6 13,000 22.4 22.9 23.4 1 22.8 t 23.2 23.6 24.0 

12,000 22.7 23.1 23.6 24.1 J, 23.4 23.8 24.2 24.7 -11,000 22.9 23.4 23.8 24.3 24.7 25.1 1124.4 -~·~ >LOW 

10,000 23.1 23.6 24.1 24.5 25.0 25.4 .25.9 125.1 

9,000 23.4 23.9 24.4 24.8 25.3 25.7 26.2 26.6 

8,000 23.7 24.2 24.6 25.1 25.6 26.0 26.4 26.9 

7,000 24.0 24.5 24.9 25.4 25.9 26.3 26.7 27.2 

6,000 24.2 24.7 25.2 25.7 26.2 26.6 27.0 27.5 

5,000 24.5 25.0 25.5 26.0 26.5 27.0 27.4 27.9 

4,000 24.8 25.3 25.8 26.3 26.8 27.3 27.7 28.2 LOW 

3,000 25.2 25.7 26.2 26.7 27.2 27.7 28.2 28.7 I 
2,000 25.5 26.0 26.5 27.0 27.5 28.0 28.5 28.9 

1,000 25.9 26.4 26.9 27.4 27.9 28.4 28.9 29.3 

S.L. 26.2 26.7 27.2 27.7 28.2 28.7 29.2 29.7 

NOTES: 
{1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) NO CABIN PRESSURIZATION LOAD. 

24,203C 

Figure 2A2-10 

2A2-14 

ENGINES: R2800- 99W 

NOMINAL NOMINAL 
TORQUE FUEL 

RPM 
PRESSURE FLOW 

{PSI) (PPH) 

1900 41 265 

1800 44 255 

1700 46 250 

1600 49 240 

1500 53 235 

1400 56 230 



T. 0. 1T-29A-1 

------- - ------ -- -------

POWER SCHEDULE 
MODEL: T- 29 C/0 
DATE: 1 APRIL 1957 600 BHP 'ENG 
DATA BASIS:•ENGINE MANUFACTURER'S DATA 

MANUAL LEAN FROM BEST POWER 

MANIFOLD PRESSURE (IN. HG) 
PRESSURE 

CARBURETOR AIR TEMPERATURE ALTITUDE 
(FEET) -30"C -20°C -10° c 0° c +10°( +20° c +30°( 

15,000 22.6 23.1 I 22.9 23.4 23.8 24.2 

14,000 22.9 23.3 
I 

24.2 l 24.1 24.5 24.9 23.7 I 

13,000 23.8 I 23.6 24.1 I 24.5 25.0 25.4 I 25.1 

12,000 24.0 24.5 25.o_t l 24.8 25.3 25.7 26.1 

- !],QQC!._ -- _24.8 _,_ 24.7 .,125.2 I 25.7 26.1 l 25.9 26.3 

10,000 25.1 25.7 I 25.4 t - 25.8. 26.3 26.7 I 26.5 

9,000 25.4 25.9 26.5 26.9 It 26.5.-. 27.0 27.5 

8,000 25.7 26.3 26.8 27.2 27.7 "-~·~ 27.7 
t 

7,000 26.0 26.5 27.0 27.5 28.0 28.6 r 27.9 

6,000 26.4 26.9 27.4 27.9 28.5 29.0 29.4 

5,000 26.7 27.2 27.7 28.2 28.7 29.3 29.8 

4,000 27.0 27.5 28.1 28.7 29.1 29.7 30.2 

3,000 27.3 27.8 28.4 29.0 29.5 30.0 30.5 

2,000 27.6 28.1 28.7 29.2 29.7 30.3 30.8 

1,000 27.9 28.4 29.0 29.5 30.1 30.6 31.1 

S.L. 28.3 28.9 29.4 30.0 30.5 31.1 31.6 

NOTES: 

(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) NO CABIN PRESSURIZATION LOAD. 

24,204C 

Figure 2A2-ll 

BLOWER 
+38° c 

I 
LOW 

25.4 

I 25.6 

26.8 
I 

27.0 LOW 

I 27.3 

28.1 ( 
- .£§.3 ___ ' 

LOW 

1 28.5 

30.2 ) 
30.6 

31.0 LOW 

31.3 

31.6 ) 
32.0 

Appendix II 
Part 2 

ENGINES: R28QQ- 99W 

NOMINAL NOMINAL 
TO ROUE FUEL RPM 

PRESSURE FLOW 
(PSI) (PPH) 

1700 56 280 

1600 59 270 

1500 63 265 

1400 68 260 

2A2-15 



Appendix II T.O. 1T-29A-l 

Part 2 

MODEL: T. 29 C/0 POWER SCHEDULE 
DATE: 1 APRIL 1957 700 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANUAL LEAN FROM BEST POWER 

MANIFOLD PRESSURE (IN, HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

-30°C ]-20°C I-100C T +10°C I +20°C +30°C I +38°C (FEET) 0°C 

25,000 21.9 22.4 22.8 23.3 23.1 

24,000 22.9 23.3 1 22.s 23.2 23.7 

23,000 22.9 23.3 23.8 1 23.3 23.7 

22,000 23.0 23.4 23.9 24.3 24.8 

21,000 23.8 24.3 I 24.7 124.4 24.8 
I 

20,000 23.9 24.4 1 24.8 24.5 24.9 

19,000 24.8 25.3 t I 24.9 25.4 25.9 

18.<.2~ 24.9 l25.4i 26.0 l 25.5 26.0 

17,000 23.2 1 25.5 -h6.1 26.5 27.0 
I 

16,000 23.5 23.9 li26.~ 26.7 __ 27.1 
11 

15,000 23.7 24.1 24.5 25.0 1127.3 

14,000 24.6 25.0 J24.7 25.1 25.6 

13,000 24.8 25.3 25.8 26.3 25.9 

12,000 25.6 26.1 26.5 1 26.5 27.0 

11,000 25.8 26.3 26.9 27.4 27.2 

10,000 26.8 1 26.6 27.1 27.6 28.2 

9,000 27.1 27.6 127.3 27.8 28.4 

8,000 27.3 27.9 28.4 28.9 28.6 

7,000 28.4 28,9 128.7 29.3 29.8 

6,000 28.6 29.2 29.8 30.3 30.0 

5,000 29.0 29.6 30.2 30.7 31.3 

4,000 29.3 29.9 30.5 31.1 31.7 

3,000 29.7 30.3 30.9 31.5 32.1 

2,000 30.0 30.7 31.3 31.9 32.4 

1,000 30.4 31.0 31.7 32.3 32.8 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) NO CABIN PRESSURIZATION LOAD 

24,205C 

2A2-16 

23.5 23.9 

123.6 24.0 

24.1 24.0 

124.2 24.6 

25.3 24.6 

25.4 25.8 

26.3 25.8 

26.4 25.9 

L 26.5 27.0 

27.6 1 21.1 

27.7 .... 28,1_ __ -

26.o 1 2s.3 

26.3 26.8 I 
126.7 27.2 27.5 

27.7 28.2 1 27.s 

128.0 28.5 28.9 

28.8 28.7 29.1 

29.0 29.5 ,29.4 

30.3 29.7 30.1 

30.5 31.0 1 30.3 

1 3 o.s 31.3 31.7 

32.2 31.7 32.1 

32.7 33.3 33.7 

33.0 33.6 34.0 

33.4 34.0 34.4 

Figure 2A2-12 

BLOWER 

}··~ 
~HIGH 

}··~ 
HIGH 

}··~ 
} LOW 

} LOW 

LOW 

} LOW 

}cow 

ENGINES: R2800 · 99W 
., 

NOMINAL NOMINAL 
TORQUE FUEL 

RPM PRESSURE FLOW 
(PSI) (PPH) 

2200 50 370 

2100 53 360 

2000 55 350 

1900 58 340 

1800 62 330 

1800 62 320 

1700 66 315 

1600 69 310 

1500 74 305 ..,., 
1400 79 295 



T.O. 1T-29A-1 

MODEL: T. 29 C/0 POWER SCHEDULE 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

BOO BHP/ENG 

MANUAL LEAN FROM BEST POWER 

MANIFOLD PRESSURE (IN.HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

(FEET) -30°C -20°C -l0°C 0°C +100C +20°C +30°C +38°C 

25,000 23.9 24.4 24.9 I 25.2 25.6 26.1 F.T. 

24,000 23.9 24.5 24.9 25.5 25.8 I 26.2 26.7 

23,000 24.6 25.1 25.6 I 25.5 25.8 26.3 1 26.7 

22,000 22.6 23.1 I 25.7 26.2 l 25.9 26.3 26.8 

21,000 23.2 I 23.3 23.7 I 26.4 26.8 27.3 I 26.8 

20,000 23.3 23.6 I 23.8 24.3 24.7 1 27.4 27.9 

19,000 23.9 I 23.7 24.1 24.6 I 24.9 25.3 I 27.9 

18,000 24.0 24.4 I 24.3 24.8 25.2 1 25.5 26.0 I 
17,000 24.7 I 24.5 25.0 25.5 I 25.3 25.8 I 26.2 26.5 

16,000 24.8 25.3 I 25.2 25.6 26.1 1 26.o 26.5 26.9 

15,000 25.0 25.5 26.0 26.5 I 26.3 26.7 I 26.7 27.1 

14,000 26.1 I 25.6 26.1 26.7 27.1 l 26.9 27.4 27.8 

13,000 26.3 26.8 27.3 I 26.9 27.4 27.8 I 27.5 27.9 

12,000 27.2 I 27.0 27.5 28.0 28.6 l 28.0 28.5 28.9 

11,000 27.4 28.0 28.5 I 28.2 28.8 29.2: l 28.7 29.1 

10,000 28.1 I 2s.2 28.7 29.2 l29.0 29.51 30.0 30.4 

9,000 28.3 28.8 29.4 I 29.4 30.0 30.51 I 30.2 30.6 

8,000- 18.:.? _2~2---~·~- _3_Q.~ 13_Q.~ 130.71 31.2 l 30.8 

7,000 29.6 30.2 1 30.1 30.6 31.2 1 3o.9t 31.5- .]l:_9--

6,000 29.9 30.5 31.1 I 31.0 31.5 32.0 32.6 I 32.1 

5,000 30.1 30.7 31.3 31.9 l31.7 32.2 32.8 33.2 

4,000 30.4 31.0 32.6 32.2 32.8 33.4 1 32.9 33.3 

3,000 30.7 31.2 31.9 32.5 33.1 33.7 34.3 34.7 

2,000 31.0 31.6 32.3 32.9 33.5 34.0 34.6 35.0 

1,000 31.4 32.0 32.7 33.3 33.9 34.4 35.0 35.4 

NOTES: 
(l) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F.T. INDICATES FULL THROTTLE. 

(3) NO CABIN PRESSURIZATION LOAD. 

24,206C 

Figure 2A2-13 

BLOWER RPM 

}HI~ 2300 

}HIGH 2200 

~HIGH 2100 

j LOW 2200 

~LOW 2100 

} LOW 2000 

~LOW 1900 

}cow 1800 

} LOW 1700 

}LOW 1600 

}cow 1500 

Appendix II 
Part 2 

ENGINES: R2800 · 99W 

NOMINAL NOMINAL 
TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 

55 405 

58 392 

61 384 

58 392 

61 382 

64 373 

67 366 

72 357 

74 350 

79 345 

85 340 

2A2-17 



Appendix II 
Part 2 

MODEL: T- 29 C/D 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

T.O. IT-29A-1 

POWER SCHEDULE 
900 BHP/ENG 

MANUAL LEAN FROM BEST POWER 

PRESSURE MANIFOLD PRESSURE (IN. HG) 

ALTITUDE CARBURETOR AIR TEMPERATURE 
(FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C 

25,000 26.7 27.2 F.T. F.T. 

24,000 26.6 27.2 27.7 28.2 F.T. F.T. 

23,000 26.7 27.3 27.8 1 28.2 28.8 29.3 F.T. 

22,000 26.7 27.3 27.8 28.3 I 28.8 29.2 29.7 

21,000 27.2 27.8 I 27.9 28.4 28.9 29.3 I 29.7 

20,000 25.0 I 27.8 28.3 28.9 l 28.9 29.4 29.9 I 
19,000 25.0 25.5 26.1 I 28.8 29.4 29.9 I 29.9 

I 27.1 I I 1 8,000 25.5 26.0 26.2 26.7 30.0 30.5 

17,000 25.6 26.1 26.7 27.2 I 27.2 27.7 I 30.6 

16,000 26.3 26.8 I 26.8 27.3 27.7 1 27.8 28.3 I 
15,000 26.4 26.9 27.5 1 27.4 27.9 28.3 I 28.5 28.9 

14,000 27.3 27.8 I 27.6 28.2 28.7 1 28.5 29.0 I 29.0 

13,000 27.4 28.0 28.5'1 28.3 28.8 29.3 I 29.2 29.6 
I 

12,000 28.5 I 28.2 28.71 29.3 I 28.9 29.5 30.0 I 29.7 

11,000 28.7 29.3 ~I 29.6 30.1 1 29.7 30.2 30.6 

30.6 1 I r--!.Q,_OOO_ 28.9 29.5 30.0 30.2 30.7 30.3 30.7 
----- I 

9,000 29.9 30.5 31.1 t_3o.7 31.3 1 30.9 31.5 31.9 

31.~31.5 __ I 8,000 30.4 31.1 I 31.3 32.0 31.6 32.0 

7,000 30.6 31.2 31.9 l 32.1 32.7 IL32.3 32.9 33._3 __ 

6,000 31.0 31.6 32.2 32.9 I 32.9 33.5 34.1 I 33.5 

5,000 31.1 31.8 32.4 33.0 33.6 34.2 I 34.3 34.7 

4,000 31.3 31.9 32.5 33.2 33.8 34.4 35.0 35.4 

3,000 31.5 32.1 32.7 33.4 34.0 34.6 35.2 35.6 

2,000 31.7 32.4 33.0 33.7 34.2 34.8 35.4 35.8 

1,000 32.0 32.6 33.3 33.9 34.5 35.1 35.7 36.1 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F. T. INDICATES FULL THROTTLE. 
(3) NO CABIN PRESSURIZATION LOAD. 

24,7070 

Figure 2A2-14 

2A2-18 

ENGINES: R280Q- 99W 

NOMINAL NOMINAL 

BLOWER RPM 
TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 

) 

HIGH 2300 62 452 

) 

f HIGH 2200 65 440 

HIGH 2100 68 430 

~ LOW 2200 65 426 

~ LOW 2100 68 418 

; LOW 2000 72 409 

~LOW 1900 75 403 

f LOW 1800 80 396 

) LOW 1700 84 389 

LOW 1650 86 385 



T.O. 1T-29A-l 

MODEL: T- 29 C/D 
DATE: 1 APRIL 1957 

POWER SCHEDULE 
950 BHP/ENG 

DATA BASIS: ENGINE MANUFACTURER'S DATA 

PRESSURE 
ALTITUDE 

(FEET) 

25,000 

24,000 

23,000 

22,000 

21,000 

20,000 

19,000 

18,000 

17,000 

16,000 

15,000 

14,000 

13,000 

12,000 

11,000 

10,000 r-----
9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

24, 150A 

MANIFOLD PRESSURE (IN. HG) 
CARBURETOR AIR TEMPERATURE 

-30°C -20°C -l0°C 0°C + l0°C +20°C +30°C +38°C 

28.0 28.5 F.T. 

28.0 28.5 29.0 F.T. 

28.1 28.6 I 29.1 29.4 F.T. F.T. 

28.0 28.6 29.1 I 29.7 30.2 30.7 

28.3 28.9 I 29.2 29.8 30.2 I 30.7 

26.o 1 29.0 29.5 30.1 I 30.3 30.8 

26.1 26.6 27.2 I 30.2 30.6 I 30.8 

26.5 27.0 1 27.3 27.8 I 30.6 31.1 

26.6 27.1 27.7 I 27.9 28.3 I 31.2 

27.3 27.8 1 27.9 28.4 I 28.5 29.0 

27.5 28.0 28.6 I 28.5 29.0 I 29.1 29.3 29.8 

28.0 28.6 I 28.7 29.3 I 29.3 29.7 1 29.7 30.0 

28.2 28.8 29.31 l 29.5 30.1 I 29.8 30.3 30.8 

29.1 29.7 I 29.51 30.1 I 30.2 30.8 l 30.5 31.0 

29.3 29.9 ~ L 30.2 30.2 I 31.0 31.5 32.0 

_ 3.Q,2_1 ]o.o_ 30.6 31.2 I 31.0 31.6 1 31.7 32.2 

30.4 31.0 l 30.8 '~ 31.3 32.0 1 31.8 32.3 32.8 
----~ 

32.7 1 32.5 30.7 31.3 32.0 1 31.5 32.1 ', 33.0 

30.9 

31.2 

31.3 

31.4 

31.6 

31.8 

32.0 

31.5 32.2 32.7 33.3 l 32~9-\ 33.4 33.9 

31.8 32.4 33.0 33.6 34.2 

31.9 32.6 33.2 33.8 34.4 

32.C 32.7 33.3 33.9 34.5 

32.2 32.9 33.5 34.1 34.7 

32.5 33.1 33.7 34.3 34.9 

32.6 33.3 33.9 34.5 35.1 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F. T. INDICATES FULL THROTTLE. 

(3) NO CABIN PRESSURIZATION LOAD. 

----~ 

1 33.6 34.1 

35.0 35.5 

35.1 35.6 

35.3 35.8 

35.5 35.9 

35.7 36.1 

Figure 2A2-15 

BLOWER RPM 

J 

HIGH 2300 

HIGH 2200 

HIGH 2100 

} co• 2200 

LOW 2100 

I 
LOW 2000 

LOW 1950 

LOW 1850 

LOW 1750 

) 

Appendix II 
Part 2 

ENGINES: R28QQ · 99W 

NOMINAL NOMINAL 
TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 

66 470 

70 460 

72 450 

70 445 

72 436 

76 430 

78 425 

81 420 

86 410 

2A2-19 



Appendix II T.O. 1T-29A-1 
Part 2 

MODEL: T- 29 C/0 POWER SCHEDULE 
DATE: 1 APRIL 1957 1000 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANUAL LEAN FROM BEST POWER 

PRESSURE 
MAN I FOLD PRESSURE (IN. HG) 

ALTITUDE 
CARBURETOR AIR TEMPERATURE 

(FEET) 
-30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C 

23,000 29.1 29.7 F.T. F.T. 

22,000 29.1 1 29.7 30.3 30.9 F.T. 

21,000 29.2 29.7 I 30.3 30.9 31.4 F.T. 

20,000 29.5 1 29.8 30.3 30.9 l 31.4 32.0 F.T. 

19,000 29.6 30.2 30.7 I 30.9 31.4 I 32.0 32.6 

18,000 27.0 27.5 I 30.8 31.3 l 31.5 32.0 I 32.6 

17,000 27.2 27.7 28.3 l 31.4 31.8 l 32.0 32.6 

16,000 27.8 28.3 l 28.4 28.9 l 31.9 32.4 l 32.6 

15,000 27.'1 28.5 29.1 1 29.o 29.6 l 32.5 33.0 

I 29.71 1 I 14,000 28.8 29.4 29.2 29.7 30.1 33.0 

13,000 28.9 29.5 30.1 1 29.81 30.4 l 30.2 30.8 31.2 

I 30.71 I I 12,000 29.8 30.3 30.2 30,5 31.1 31.7 31.4 

11,000 30.4 I 30.6 31.2 130.9t 31.4 l 31.3 31.9 32.3 

I 10,000 30.5 31.1 31.3 31.9 31.5 32.1 32.7 32.4 -·- ~--- --r-, 9,000 30.7 31.3 32.2 32.8 33.2 32.o 32.1 \.2..2.6 1 

1 32:8\""- 33.4 34.0 1 33.4 8,000 30.9 31.5 32.1 32.6 

-T-' 7,000 31.1 31.7 32.3 32.9 

6,000 31.3 31.9 32.5 33.1 

5,000 31.4 32.1 32.7 33.3 

4,000 31.6 32.3 32.9 33.6 

3,000 31,9 32.5 33.1 33.8 

2,000 32.0 32.7 33.3 33.9 

1,000 32.3 32.9 33.6 34.2 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F.T. INDICATES FULL THROTTLE 
(3) NO CABIN PRESSURIZATION LOAD. 

24,2080 

2A2-20 

33.5 34.2 34.2 \ .;4.6 

33.7 34.3 34.9 35.3 

33.9 34.5 35.1 35.5 

34.2 34.8 35.4 35.8 

34.3 35.0 35.6 36.0 

34.5 35.1 35.7 36.1 

34.8 35.4 36.0 36.4 

Figure 2A2-16 

ENGINES: R2800- 99W 

NOMINAL NOMINAL 

BLOWER RPM TORQUE FUEL 
PRESSURE FLOW 

(PSI) (PPH) 

' .., 
HIGH 2300 69 491 

) 

~ HIGH 2200 72 480 

f 1-HGH 2100 76 468 

fLOW 2200 72 463 

; LOW 2100 76 455 

f LOW 2000 79 450 

j LOW 1900 83 445 ...:.... __ ------- --
j _,., 

LOW 1850 86 440 

} 
..., 



~ 

....... 

T. 0. 1T-29A-1 

MODEL: T -29CID 
DATE: 1 APRIL 1957 

POWER SCHEDULE 
1050 BHP;ENG 

DATA BASIS: ENGINE MANUFACTURER'S DATA 

PRESSURE 
ALTITUDE 

(FEET) 

23,000 

22,000 

21,000 

20,000 

19,000 

18,000 

17,000 

16,000 

15,000 

14,000 

13,000 

12,000 

11,000 

~-1~~-
9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

24, 151A 

MANIFOLD PRESSURE (IN. HG) 
CARBURETOR AIR TEMPERATURE 

-30°C -20°C -l0°C 0°C +l0°C +20°C +30°C +38°C 

30.6 F.T. F.T. 

30.4 31.0 31.6 F.T. 

30.3 30.9 l 31.7 32.2 F.T. F.T. 

30.4 .......__ 31.0 31.5 32.2 32.8 33.3 

30.7 31 .. 3 1 31.6 32.2 32.9 33.4 

28.2 

1~1 
32.3 32.7 33.3 

28.3 32.6 32.S 33.4 

28.8 32.7 33.2 33.9 

28.9 29.5 29.7 30.2 1 33.3 34.0 

29.8 29.7 30.3 30.3 30.9 31.4 

29.9 30.5 30.5 31.o 1 31.0 31.5 

30.4 l 30.7 31.2131.11 31.7 32.3 32.3 32.7 

30.6 31.2 31.3 32.ot 1 32.0 32.5 32.5 32.9 

30.7 31.3 31.9 ITIT1 32.8 33.2 33.1 33.6 ---- --- ~-- --- --30.8 31.5 32.1 32.7 33.3 33.8 t 33.8 l 33.8 

31.0 31.6 32.3 32.8 33.5 34.0 1_3~- ~-~-
31.2 31.8 32.4 33.0 33.7 34.2 34.8 1 34.6 

31.3 32.0 32.6 33.2 33.8 34.4 

31.5 32.1 32.8 33.4 34.0 34.6 

31.7 32.3 32.9 33.6 34.2 34.8 

31.9 32.5 33.2 33.8 34.4 35.0 

32.1 32.7 33.4 34.0 34.6 35.2 

32.3 32.9 33.6 34.2 34.8 35.4 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F.T. INDICATES FULL THROTTLE. 

(3) NO CABIN PRESSURIZATION LOAD. 

35.0 35.4 

35.2 35.6 

35.4 35.8 

35.6 36.0 

35.8 36.2 

36.0 36.4 

Figure 2A2-17 

BLOWER RPM 

J 

hiGH 2300 

HIGH 2200 

HIGH 2100 

LOW 2200 

LOW 2100 

LOW 2000 

J 

LOW 1950 

) 

Appendix ll 
Part 2 

ENGINES: R2800- 99W 

NOMINAL NOMINAL 
TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 

72 515 

76 500 

80 490 

76 485 

80 475 

83 470 

86 465 

2A2-21 



Appendix II T.O. 1T-29A-1 
Part 2 

MODEL: T. 29 C/D 
POWER SCHEDULE 

DATE: 1 APRIL 1957 1100 BHP /ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANUAL LEAN FROM BEST POWER 

PRESSURE 
MANIFOLD PRESSURE (IN. HG) 

CARBURETOR AIR TEMPERATURE 
ALTITUDE BLOWER 

(FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C 

21,000 31.6 32.1 F.T. F.T. I 
20,000 31.6 I 32.1 32.8 33.4 F.T. 

19,000 31.7 32.1 32.8 l 33.5 34.0 F.T. 

I 33.4 l HIGH 
18,000 31.9 32.2 32.9 34.1 34.6 F.T. 

17,000 32.0 32.4 33.1 I 33.5 34.0 1 34.6 35.1 l 
16,000 29.3 29.9 I 33.2 33.7 l 34.1 34.6 1 35.1 I 

15,000 30.1 I 30.1 30.611 33.8 34.31 34.6 35.1 

~ I 31.31 35.1 1 
HIGH 

14,000 30.2 30.7 30.71 34.4 35.1 

13,000 31.0 I 30.9 31.511 31.4 32.0 1 35.2 35.7 

~ HIGH 
12,000 31.1 31.7 I 31.71 32.2l 32.2 32.8 1 35.7 

11,000 31.2 31.9 ~l 32.3 32.9] 33.0 33.6 34.0 

~ LOW 
f-_!E,OOO_ 31.3 32.0 6 33.2 l 33.0 33.6 34.2 1 34.1 ------

9,000 31.5 32.1 I 33.4 34.0 l 33.7 34.3 34.7 

~ 32.81 LOW 
8,000 31.7 32.3 33.o I 33.5 34.2 34.8 35.4 1 34.9 

7,000 31.9 32.5 33.1t_33.~ _ 34 • .:__ _35.~-- 35.~ _ 36~ 1 

6,000 32.1 32.7 33.4 34.0 

5,000 32.2 32.8 33.5 34.1 

4,000 32.3 33.0 33.7 34.3 

3,000 32.6 33.3 34.0 34.6 

2,000 32.7 33.4 34.1 34.7 

1,000 32.8 33.5 34.2 34.8 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F. T. INDICATES FULL THROTTLE. 

(3) NO CABIN PRESSURIZATION LOAD. 

24,2090 

2A2-22 

34.6 35.2 35.8 36.2 I 
34.7 35.3 35.9 36.3 

34.9 35.5 36.1 36.5 LOW 

35.2 35.8 36.4 36.8 

35.3 35.9 36.5 37.0 l 
35.4 36.0 36.7 37.2 

I 

Figure 2A2-18 

ENGINES: R2800. 99W 

NOMINAL NOMINAL 
TORQUE FUEL RPM 

PRESSURE FLOW 
(PSI) (PPH) 

......, 

"""' 2300 76 535 

2200 79 520 

2100 83 510 

2200 79 505 

2100 83 495 

2000 87 490 



MODEL: T- 29 C/D 
[1,!.TE: 1 APRIL 1957 

T. 0. 1T-29A-1 

POWER SCHEDULE 

DATA BASIS: ENGINE MANUFACTURER'S DATA 
1150 BHP/ ENG 

MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE~------------------------------------------------__, 

(FT) - 30°C - 20°C- 10°C 0° c I 10°C + 20°C ~ 30° c + 38°C 

20,000 

19,000 

18,000 

17,000 

16,000 

15,000 

33.2 

33.2 

33.0 

33,0 

33,0 

32,9 

F.T. 

33,8 F.T. 

33.6 I 34,4 F.T. 

33.6 34.3 1 35.1 F.T. 

34.9 1 35.6 F.T. 33.6 

33,6 

34.3 

34,2 34,8 35.5 I 36,2 F.T. 

BLOWER RPM 

J 

) HIGH 2300 

Appendix II 
Part 2 

ENGINES: R2800 · 99W 

NOMINAL 
TORQUE 

PRESSURE 
(PSI) 

80 

NOMINAL 
FUEL 
FLOVI 
(P PH) 

533 

34.8 35.5 36.2 1 36.7 

~--------~~----~------~--------~------~ 
32.7 1 35.4 36.o 36.7 

14,000 30.7 31.4 32.o: 1 
13,000 30,8 31.4 32.11 

HIGH 2200 83 539 
32.8 33.3 1 36.o 36.7 

~----------~~----+-----~------~~----~ 33.4 1 33.5 34.1 34.6 35.o 

12,ooo 31.3 31.9 32.61 1 
I 

11,000 31.6 32.2 32.8; 

83 33.6 34.2 1 34.2 34.8 35.2 f- _1c::._o~ __ _21.2 _ _32~ __ §] LOW 2200 522 
I 

9,000 31.8 32.4 33, 1j 33.7 34.3 34.9 35.5 1 35.3 
~--~L----4------~------~----~ 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

24,152 

31.9 

32.0 

32.2 

32.4 

32.6 

32.8 

32.9 

33.2 

32.6 

32.7 

32.8 

33.0 

33.2 

33,4 

33.6 

33.9 

33.2j 33.8 34.5 

33.3t_ _!3.::!- _34~ -

33.5 

33.7 

33.9 

34.1 

34.3 

34.6 

34.1 

34.3 

34.6 

34.8 

34.9 

35.2 

34.8 

34.9 

35.2 

35.4 

35.5 

35.8 

35.1 

35.2 

35.4 

35,5 

35.8 

36.0 

36.1 

36.4 

35.7 35.9 

35.8 36.0 -------35.9 36.2 

36.2 

36.4 

36.6 

36.8 

37.1 

36.5 

36.8 

37.0 

37.2 

37.5 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F.T. INDICATES FULL THROTTLE. 

(3) NO CABIN PRESSURIZATION LOAD. 

Figure 2A2-19 

J 

LOW 2100 87 513 

l 

2A2-23 



Appendix II 
Part 2 

MODEL: T -29C/D 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

T.O. 1T-29A-1 

POWER SCHEDULE 
1200 BHP/ENG 

MANIFOLD PRESSURE (IN. HG) 

PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

-30°C -20°C -10°C (FEET) 0°C +10°C +20°C +30°C +38°C 

19,000 34.1 F.T. 

18,000 33.9 34.6 F.T. F.T. 

17,000 33.9 34.6, 35.3 36.0 F.T. 

16,000 31.3 1 34.5) 35.2 35.8 36.5 F.T. F.T. 

31.3 ~ I 35.2 15,000 35.8 36.4 37.1 37.7 

r---~00 __ 31.7 l 32.1 32.7 33.3 I 36.4 37.0 37.6 -- ., 
13,000 31.8 32.4 jl_:l2.8 33.~- 34.o L 37.0 37.6 

12,000 31.9 32.5 33.1 33.7 ~- 34.0_, 34.6 I 37.6 

11,000 32.0 32.7 33.3 34.0 34.6 ~- 34.8 35.4 _ _3~ 

iO,OOO 32.:.! 32.8 33.5 34.1 34.7 35.3 I 35.4 35.8 

9,000 32.3 33.0 33.7 34.3 34.9 35.5 36.1 36.5 

8,000 32.6 33.2 33.8 34.4 35.1 35.7 36.3 36.7 

7,000 32.7 33.3 34.0 34.6 35.2 35.9 36.5 37.0 

6,000 32.8 33.5 34.2 34.8 35.5 36.1 36.6 37.1 

5,000 33.0 33.7 34.4 35.0 35.6 36.3 36.9 37.3 

4,000 33.2 33.9 34.6 35.3 35.9 36.5 37.1 37.6 

3,000 33.4 34.0 34.7 35.4 36.0 36.6 37.2 37.7 

2,000 33.6 34.3 35.0 35.6 36.2 36,8 37.5 38.0 

1,000 33.8 34.5 35.2 35.8 36.4 37.0 37.7 38.2 

NOTES: 
(1) MANUAL LEAN MIXTURE SETTING 

IN LOW BLOWER ESTABLISHED BY 
7 PSI TORQUE PRESSURE DROP 
FROM BEST POWER. 

(2) MANUAL ADJUST TO DESIRED FUEL 
FLOW IN HIGH BLOWER. 

(3) F.T. INDICATES FULL THROTTLE. 
(4) NO CABIN PRESSURIZATION LOAD. 

24,210D 

I 

Figure 2A2-20 

2A2-24 

ENGINES: R2800 · 99W 

NOMINAL MINIMUM DESIRED 
TORQUE FUEL FUEL 

BLOWER RPM PRESSURE FLOW FLOW 
(PSI) (PPH) (PPH) 

J 

) HIGH 2300 82.5 575 700 

} LOW 2300 82 555 

L 2200 87 542 

) 



T.O. 1T-29A-1 

MODEL: T-29C/D POWER SCHEDULE 
DATE: 5 DECEMBER 1967 1300 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANIFOLD PRESSURE (IN. HG) 

PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

(FE En -30°C -20°C -10°( 0°C 

22,000 33.6 F.T. I 
21,000 33.7 34.4 F.T. F.T. 

20,000 33.8 34.5 35.4 36.2 

19,000 32.7 34.1 1 35.2 36.0 

18,000 32.8 34.2 34.7 35.5 

17,000 33.0 34.4 34.8 35.7 

16,000 34.0 35.0 35.8 L 35.9 

15,000 34.1 35.1 35.9 36.9 

14,000 34.3 35.3 36.2 37.2 

13,000 33.3 33.9 34.6 1 37.3 

12,000 33.4 34.1 34.7 35.4 

11,000 33.5 34.2 34.9 35.5 

10,000 33.6 34.3 35.0 35.6 

9,000 33.8 34.4 35.1 35.7 

8,000 33.9 34.5 35.2 35.8 

7,000 34.0 34.7 35.4 36.0 

6,000 34.2 34.8 35.5 36.2 

5,000 34.3 35.0 35.7 36.4 

4,000 34.4 35.2 35.9 36.6 

3,000 34.7 35.4 36.1 36.9 

2,000 34.9 35.7 36.4 37.1 

1,000 35.2 35.9 36.6 37.3 

NOTES: 
(1) MINIMUM FUEL FLOWS ARE ENGINE 

MANUFACTURER'S DATA. 

(2) DESIRED FUEL FLOWS ARE BASED 
ON FLIGHT TEST USING MANUAL 
ADJUST PROCEDURE. 

(3) F.T. INDICATES FULL THROTTLE. 

(4) NO CABIN PRESSURIZATION LOAD. 

(5) MAXIMUM CAT 15cC IN HIGH BLOWER. 

24,211E 

+10°( +20°C 

F.T. F.T. 

36.7 F.T. 

36.5 36.8 

36.2 I 36.5 

36.4 36.9 

36.6 37.1 

37.4 37.9 

37.6 38.2 

37.9 38.3 

1 38.o 38.5 

36.2 L 38.8 

36.3 36.9 

36.4 37.1 

36.5 37.2 

36.7 37.4 

36.9 37.5 

37.1 37.7 

37.3 37.9 

37.5 38.2 

37.7 38.4 

38.0 38.6 

+30°C +38°C 

Figure 2A2-21 

NOMINAL 
BLOWER RPM TORQUE 

PRESSURE 
(PSI) 

( "'Ge 2400 85.6 

} HIGH 2300 89.5 

) 
HIGH 2200 93.4 

) 

LOW 2300 89.5 

II 

Appendix II 
Part 2 

ENGINES: R2800-99W 

MINIMUM DESIRED 
FUEL FUEL 
FLOW FLOW 
(PPH) (PPH) 

810 860 

770 825 

745 800 

690 776 

2A2-25 



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

Part 2 

MODEL: T -29 C/0 POWER SCHEDULE 

DATE: 1 APRIL 1957 
1400 BHP/ENG ..,; 

DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800- 99W 

MANIFOLD PRESSURE (IN. HG) NOMINAL Mil'. I MUM DESIRED 
PRESSURE CARBURETOR AIR TEMPERATURE TORQUE FUEL FUEL 
AL Tl TUDE BLOWER RPM PRESSURE FLOW FLOW 

(FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C (PSI) (PPH) (PPH) 

22,000 F.T. F.T. I 
20,000 37.3 37.71 F.T. F.T. F.T. F.T. 

37.51 38.2 I HIGH 2500 89 1000 1050 
18,000 36.7 39.4 40.2 40.8 

16,000 36.8 37.~1 38.3 38.9 39.6 40.3 1 I 
r-- ..!..!,000 --1- 34.2 l _[F.6 38.3 39.0 39.8 1 40.3 I HIGH 2400 92 920 970 

12,000 34.5 35.2 35.9 It 39.1 12...9 40...2.._ _____ 

~HIGH 10,000 34.7 35.4 36.1 36.7 37.4 I 40.8 2300 96 870 925 

8,000 35.0 35.7 36.4 37.1 37.8 38.4 39.0 

6,000 35.3 36.0 36.7 37.4 38.1 38.7 39.3 ) 
4,000 35.6 36.3 37.0 37.8 38.4 39.1 39.7 LOW 2300 96 850 870 

2,000 36.0 36.7 37.4 38.1 38.8 39.5 40.2 

SEA LEVEL 36.3 37.0 37.7 38.4 39.2 39.8 40.5 l 

NOTES: 
(1) MINIMUM FUEL FLOWS ARE ENGINE 

MANUFACTURER'S DATA. 

(2) DESIRED FUEL FLOW VALUES ARE 
_,. 

BASED ON FLIGHT TEST USING 
MANUAL ADJUST PROCEDURE. 

(3) F.T. INDICATES FULL THROTTLE. 

(4) NO CABIN PRESSURIZATION LOAD. ..,..;! 
(5) MAXIMUM CAT 15°C IN HIGH BLOWER 

24,2120 

Figure 2A2-22 

2A2-26 



T. 0. 1T-29A-1 

MODEL: T- 29 C/D POWER SCHEDULE 
DATE: 1 APRIL 1957 1500 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

(FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C +38°C 

22,000 F.T. 

20,000 40.2 F.T. F.T.I 

18,000 39.6 1 41.0 41.8, F.T. F.T. 

41.211 42.8 16,000 39.7 40.4 43.5 F. T. 

14,000 36.3 1 40.5 41.4j 42.1 42.8 43.5 I 
12,000 36.5 37.2 ~ 1 42.2 42.9 43.5 

_36.7 _ _]7.4 38.1 _18..& _ _l'Z.~ 1 43.7 _JQ,OOO __ 

8,000 36.9 37.7 38.4 39.0 39.8 t_1_0,2._ !!..!.,.L __ --

6,000 37.3 38.0 38.7 39.5 40.2 40.9 41.6 

4,000 37.5 38.3 39.1 39.8 40.5 41.3 41.9 

2,000 37.9 38.7 39.5 40.2 40.9 41.6 42.7 

SEA LEVEL 38.4 39.2 39.9 40.6 41.4 42.1 42.7 

NOTES: 
(1) MINIMUM FUEL FLOWS ARE ENGINE 

MANUFACTURER'S DATA, 
(2) DESIRED FUEL FLOW VALUES ARE BASED ON 

FLIGHT TEST USING MANUAL ADJUST PROCEDURE. 

(3) F. T. INDICATES FULL THROTTLE. 

(4) NO CABIN PRESSURIZATION LOAD. 

(5) MAXIMUM CAT 15° C IN HIGH BLOWER 

- 24,2130 

Figure 2A2-23 

BLOWER RPM 

) 

HIGH 2500 

I 

~ HIGH 2400 

I 

LOW 2400 

} 

Appendix IT 
Part 2 

ENGINES: R2800- 99W 

NOMINAL MINIMUM DESIRED 
TORQUE FUEL FUEL 

PRESSURE FLOW FLOW 
(PSI) (PPH) (PPH) 

95 1110 1145 

99 1040 1045 

99 980 1030 

2A2-27 



Appendix II 
Part 2 

MODEL: T. 29C/0 
DATE: I APRIL 1957 

T.O. 1T-29A-1 

POWER SCHEDULE 

DATA BASIS: ENGINE MANUFACTURER'S DATA 
1600 BHP/ENG 

MANIFOLD PRESSURE (IN. HG} 
PRESSURE CARBURETOR AIR TEMPERATURE 
AL Tl TUDE 

(FEEn -30°C -20°C -I0°C 0°C +I0°C +20°C +30°C +38°C 

20,000 F. T. F.T. F.T I 
18,000 42.8 43.6 44.5 F. T.l F.T. 

16,000 42.9 43.7 44.7 I 
45.4! 46.2 

14,000 42.9 46.3 

BLOWER 

j 
HIGH 

43.8 44.7 45.5. 

__ _I~Q..- _lJ!..L....J~_..!Q.3 J l45.6i 46.4 ------} 
10,000 38.9 39.7 40.5 41.2 42.0 I 
8,000 39.2 40.0 40.8 41.5 42.3 43.0 

) 6,000 39.4 40.2 41.0 41.8 42.6 43.3 

4,000 39.7 40.5 41.4 42.2 42.9 43.7 LOW 

2,000 40.3 41.1 41.9 42.7 43.4 44.2 

SEA LEVEL 40.8 41.6 42.4 43.2 44.0 44.7 ) 

NOTES: 
(I} AUTO RICH MIXTURE 

(2} FUEL FLOW MAY BE MANUALLY ADJUSTED 
TO MINIMUM FUEL FLOW VALUE IF REQUIRED 
BY EMERGENCY RANGE CONDITIONS. 

(3} F.T. INDICATES FULL THROTTLE. 

(4} NO CABIN PRESSURIZATION LOAD. 

24,214F 

Figure 2A2- 24 

2A2-28 

ENGINES: R2fK>O. 99W 

NOMINAL MINIMUM DESIRED 
TORQUE FUEL FUEL 

RPM PRESSURE FLOW FLOW 
(PSI} (PPH} (PPH} 

2500 101 1210 1230 

2500 101 1110 1170 



T.O. 1T-29A-1 

MODEL: T-29 C/D POWER SCHEDULE 
DATE: 1 APRIL 1957 1700 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA 

MANIFOLD PRESSURE (IN, HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 

(FEETI -30°C I-20°C I-10°C I 0°C I +10°C I +20°C I +30°C I +38°C 

20,000 I 
18,000 I 
16,000 F.T. F.T. I 
14,000 41.2 42.3 F.T J F.T. 

12,000 41.3 42.3 ~ 43.6 F.T. F.T. 

10,000 ~!.:!,_,!3·1....1.143.3 ___!3.8_....., 44.7 45.3 -·----
8,000 41.7 42.5 43.4 44.2 ~~-45.~- ---6,000 41.9 42.7 43.6 44.5 45.2 46.0 

4,000 42.1 42.9 43.8 44.7 45.4 46.2 

2,000 42.3 43.2 44.1 44.9 45.8 46.5 

SEA LEVEL 42.8 43.6 44.5 45.3 46.2 46.9 

NOTES: 
(1) AUTO RICH MIXTURE 

(2) FUEL FLOW MAY BE MANUALLY ADJUSTED 
TO MINIMUM FUEL FLOW VALUE IF REQUIRED 
BY EMERGENCY RANGE CONDITIONS. 

(3) F.T. INDICATES FULL THROTTLE. 

(4) NO CABIN PRESSURIZATION LOAD. 

24,215F 

Figure 2A2-25 

BLOWER RPM 

J 

LOW 2700 

l 
I 

LOW 2500 

Appendix II 
Part 2 

ENGINES: R28QQ · 99W 

NOMINAL MINIMUM DESIRED 
FUEL TORQUE FUEL 
FLOW PRESSURE 

rLon (PPH) (PSI) PPH 

100 1250 1295 

108 1220 1270 

2A2-29 
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AODEL: T- 29C/D 
JATE: 15 MARCH 1955 
OAT A BASIS: FLIGHT TEST 

0:: 
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24,2180 

2A2-30 

600 

560 

520 

; r 

• 
! 

···-··· 

! 

_.:__ 

... 

.... 

; 

'-·-·: .•.. 

400 600 

T.O. 1T-29A-l 

FUEL FLOW PER ENGINE 
LOW BLOWER 

BOO 1000 1200 1400 

BRAKE HORSEPOWER PER ENGINE 

Figure 2A2-26 
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MODEL: T. 29 C/0 

T.O. 1T-29A-l 

FUEL FLOW PER ENGINE 
HIGH BLOWER 

Appendix II 
Part 2 

DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST ENGINES: R2800 · 99W 

600r---~~~~--~--~--~--~--~---r--~--~--~--~------~--~--~~ 
--:'-~t·---'"-!--'-'--1--- _ _;_:_:_--+-_;_-+-_ _;___+- --'--t--t-C4---;_---'---J----_;___~_;_-'-+----1-!'-'f: --+--'-~--'---- -!--------'---- -~-f---', - -~:--~, 
~~r---~~--_,~~~~~-+~-+~-r~~-r~~~~~~~~+-+-+-~+-~1500 ! : : 

~o~~~~~-+~~~~---+·~-+-~:-+~~·~:~-4~1~+-~·+-~~~---+~-+-r-r-~~T~~-~~-,~--
! ff i 
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i - :.::::: : : t' ::: - ·=· . ! J/ii - ! ' i - ! 

···· - ---- ,- :• / -.. . .. -- .. ••••- VI r •: • ! 
:: 'T • "r 1
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.. : J 

I 1300 
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400 600 800 1000 1200 1400 1600 1800 

BRAKE HORSEPOWER PER ENGINE 
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Figure 2A2- 27 
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T.O. 1T-29A-1 

PART 3- TAKEOFF 
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TAKEOFF 

DISCUSSION OF TAKEOFF TERMS 
The relationship of takeoff terms (figure 2A3-1) 
illustrates the relationship of the terms used in the 
takeoff charts. The upper chart represents the sum 
of the distance required to accelerate on two engines 
to critical engine failure speed, experience an engine 
failure and either continue to accelerate on une 
engine to takeoff speed or stop, using brakes only, 
in the same distance. On the lower chart Cune A 
shows the two engine acceleration to takeoff speed 
and the distance traversed is the rcund run. Curves 
B and D show that from the critical engine failure 
speed point the distance to accelerate on one engine 
to takeoff speed and the distance to stup are the 
same. This distance added to the distance required 

to reach critical en~ine failure speed is c::llleu the 
critical field length. Cun·e C shows tlut the refusal 
speed is the highest speed from which the tak,oc,fl 
may be aborted and the a ire raft brought tn a st'Jtl 
within the remaining runway length. The acce le1·a­
tion check point is a predetermined pL1int, based c•L 
time or distance. at which the acceler,uicn check 
speed must be attained. If runway length and L: itieal 
field Jene,rth were equal, Curves C and D \vuuld cc,in­
eide and the refusal speed would be the ;,ame as the 
critical engine failure speed. In this ca~e. the 
aceeleration check speed will be lower tlnn the crit­
ical engine failure speed. 

Ground Effect 
Ground effect, in general, refers to a reducti~m i;< 
the overall drag of an airplane when operated near 

Change 3 2A3-l 
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'~he ground. The degree ~._}t c~rag 1 echtctioll \'.·iL \ Yt~. ~c-

·--·ith distatl<'e uf the wittg r_n- supp·•rtin,, s•.Tf-1,--
the grolJnd. being gre~:Jes~ -::ben the ,,-·;q~~ i_':: .~f 

.;round le\·el, and v;i_l! h:>\e diS;lf'P'-'"' "'!, fr)' 

, ra ct ical lJUr p~)ses, vvhf"'l 1 t 1 H" -\·l11 ~~- i '-: 1 •. 11
-' ~ 

:'pan above the ground. Jhe tndudir" i1! ,1, 
;lso f!reatest at low velocities ~1ml L•e·~·'!"''-' • - ·- ... 1 •· 

·eJucity il!Cteases. :ill ··f tl,.- tc>l '" fl 

.-_lining tu the ground run r '"'' i_dc 1 >~,._ 

.>-~lg clue to ground dfe,·t. 

d.AXIMUM TAKEOFf GI10SS WW;IH 
.S;Je operation of tbe ~1irc•·;·lft l~erp 1 i' r1,~~1 ;,­

-,' be atternptecl at gt'X'S :.eil!i::,; L·• . :,;. '' ,·' 
e -_cticn. rate of clin1b. ,,1· oiJstade "ir>!' ., .. ,_ ;,_ 

._\.are n1arginal. Thpl·.-:: :=~1 r-· fr·'li ,,,.l~ 

rnust be coHs_i_(l('t ed -.. ';Ju~n r_l • ',:_t. 

L .. 'l~ 1··;r the takeuff ~tos.:; ·,\eight 

The abi.lity rlf the structn1 ,, t,, ·:;,l!c• ·-•,: .. 

ta.~;iing loads ancl i_1·fU~~ht 1 _1;:: ~ '', t_ I;.,., ,, 

is '--'hC\Vll r'S r_l:),r..;i!· ~;· 1 ·.·r!; :1 

the c;ro.s.s V~e.ir~ltt Li.J:;.LL-~ 1_Lr_q 
H 

v -

·, ,. 
~\ _'"-'';\_)I 

The ability to t:->keoff '"'stu,_.,_. :thin •:,,," 
able run\vay is sfl(J'.\li r"l thl"' c ··iti" 1 1 

L;cngth Clwt ts (li1;11J' ;' 
2A3-14, and 2/\3 1'i l 

3. Tlte ability tu hare adequ~,_te J • te '.!r '' 'i;-, 

\Vhen airbo.1·n~~ i.s ;.:hP\\ n 1 1 t!1r C~r'J'·:'~ Vic ·-~--n 
LiJnit~'d by ()nP·-F;:~,;n,, ~ 11 • ~~ r:·r·~ 1. · 1-1 , 

Chan (fig1Jte 2 \3- :n. 

The ability to clea• oi•"l'l('\>'s ,-;itl,iJ• i i•e 
takeoff con·idur i·_; dcten"ii ~~·J by t:.·e Cli. .u 
out Factor Ch;utc' uwl tlv• ClipJh:-ll F lif':'l' 
Path Chart" (Jig:•·· ?.•\:1 ~'I Uut' 

For a gi\'en set of take'lff cowliti"ll'-". '·''lC'• ,,f r 
~our considerations wilt permit a rli"'r:Je;.' [:'.''-"· 

weight. Any one of the four \\eig:hts ·n'lY 1., >I.· 
1 0~.\·est. dependi11g on tllP cnprli.tif't1~ 1 !1/ ~ft;_~· 

reason, all four factc1s lJlllS'_ L•e ,.,. L-'tc' _ - 1 ': 

takeoff, e\'en though in wany <:c'cS ,., . 
he111 may be eliminate(! ;1!t-"1 ·u' '·"' .1 

The lowest weight detet-'lli 1 1<;tl •,:- tJ,, :"-c 
:>e the nw.:dmum takec,ff "-,,:,, -,t 

!AKEOFF PLANNING 
An engine fai.lure, whil;o ar.hnitte•c_lly ':<re. 1••rn ';,. 
possibility, especially Pllct"r tal:e<JII (high p•y;, ,, 1 

conditions. If an engine sh.cnld L>il d•Jrinr,· t!'"' ;q o' 
oart of a takeoff run. there ·,s nc• p1 c•hlcor•r - ,.,J, P• 
remaining engine and stop. H O\' e\ (' , u• ·•ie_. v: 
conditions of weight, speed, ~wd ru.!1'vay lemr,th, it 
IS desirable to continue the t'll<:E'Off. ')1''' nf il•e "~ 

poses of the normal takeoff cha1·ts i ,, ! ·J !_:! '.1\.i<}i: '' 

necessary information to detern•i.n"'" ch:sirablr' 
loading and wing fL1p .'-"ettJng and tl'"l' i • '"·,,,, .•.·.· ,, 

the amount of runway required and th': "''.te uf ·c: 
expected if an engine sl>ould fail •.'.uri::rr. '~ l:".te 
c1f the takeoff. In fljgl,t rL,_r,ning, tl•"' ' "' 
flap setting should he ''(ll'"i:ip> ("(1 fi• c:J 'l ":' 

because the greater y,. ! l,cp ;,.,, · ,. "' '--
t ec.~_llC':''~l t_~1~.~;:.er)\f Sfo~''~l-

Ch~'ngc 2 

·;:,I_ t·'-

•.! 'JC', •)n•;j.l, t wl ~ll·c-eptable if (1) t: 
,, )1 .. -. ·~· ,. .. " ·-:;•-'ct:ht li,niterl hy cli.n 
:'<i". :11•·l ('')it til'" l'' itical field 
(_''i~l:'l h_1 1_•1· l"~~s t}l~U1 the run\vay 

ll1··· •:l•;n:, Tlth(:ratf?r)f 

,, lc-':· "t· ,-,·~; ,~ tla!J setting; 1nll 
-";•l:>:lli···, ,f the ta):c-,,ff field lengU· 
'1·~- 1:1, 'i;lli .... ·...,t l .,,·tq:uuetldt-•d v:i1 
.,,,_ •it' ,, ,,, c:~·pt:d<IP initial !'ate ol 

··,'1.11i +:~;-l( 1_!::.• -,r (11;~.1 ?1.';11J:lble ~·unv;~·;," 

~ 1 . I l' 1 I i c~ r II_)' ' I~ \) 1 J I I H-; (_' ha J t. 
.,·; ·;,ei<.'.hi is dc,;;irable. It is r-ecc_,l 
,,;,,-l!ln··· nnt !,o li_)~·cl<'ct so th.at tiL 

~~~ ... t~t 1'.','. '"'tl.~ tiJ•.' .~.\ dil~J}JlC l'Ldi\~;.l, 

11,-, .Jnfir:it ir;•'' it r-:m lw seen that r~ . , 

,,, "·l i-, 1, ·•11·1 ·d (q;ly when 

i• ~~ ''li' ,! l» tltl' arctilaiJle nJtt: 
"r-> iti('.<] •·>igtr·c bilure speed 8•.c: 
', .. -rr1:l! in r!1i.-· l':l<..:e, 1!H::n refu~~1 

, 1\' t'!'er"l tl•ctt nned L2 monitored t,_ 
':•·t ,,, Jlut t<~ "hurl '.dwn encr)unteri:., 
I i' ;,,:, 1, ~~~ t f \'\'l!t'L the ~n:~liLd;1 
- '' l1J~·cll l';J e~:'•:r th~'.ll the criLcal 

th• l'C'·''~:JJ ~pPed i.s higher than 
, ,_, r ·I~\ , 11~ -.;r .. -·1~<1 r hat nef:d IJt: n 

_ c•l i '" 1 i" 1 ".\e· ,ft speed, a lid tile 
,, .,,, i i1"1' !he (;lkc•r,ff is detet 
1·r I"·· 1!1'' '-titl'i;~Tll' is airbu1Jh. 
·t1 !•'';'I')Ul ztt11s c)n i.he charts ~tr-? 

l·.1· ic .. ~ 1(,:1 t_•;i~ (I ~·~·~·nqpl~~t;~ 1 :Ly 

't"''"' )11 ·h·eciure all.'JWS fur lL;c 
:·~-~ir:n f.1ih1.J·e chn i_lH~ taJ'":eojf. 

· i1 
1 l L · :,.~!· ( ·:r crl~_; the run\-\ !1 Y 

: r~l )rt 1 1 t I rot l1C ~)_1Jernpted 

:·.v~1i '"' !f' ic::; (-•(·•Jal t1J or ~reater than tJ!r=-
'c .. (~~ t ~~1.~ r)ff (1;tUl _i;-; Clllttpnted llSil'' 

:lt-';, cTit;•:al field J.e11l/;th charts, re· 
, I r :•."'! tl•e n•'nr:1l\· Juring takeoff 
I! \,tj ;l··cnJt::>t <tLioll i'ip··,·k sreed. I, 

,. '·' •:,ill '"' cl0lf't'llli.!lc'd ic valid;1te P'-'Y~c::: 
.-; !-,. 1 '1 ? fl~l.ehing l rfus~1J speed. Tf ~~.r 

,_)( !'('lel :1ti1_)lj check speed j_'3 lc', 

-.,J ·r C'' 1,,,, ~Hi on check point, the air-
,, "'·ct:;'l" 18ils h~'tween the 

,,f 

•r! I 

•,r ar· .i • Pfu.s:cl .sp~ed, tile : 
1f ~t.'' e •r_ine fails after rea ·t;-

t ,_ 1 ·~·11l1l t·o ('()1}1 iHtH:;:..-~ 

,, .,, ' 'l.orlr .c:peed is not 
- ;,~,(;· lft·'" "Cc:eleraUon 

1 f•l : llst:l.llf'~ i c; 
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T. 0. 1T-29A-1 

2. 

b. If engine failure occurs before acceler­
ation check speed is attained. 

c. If an engine failure occurs between the 
acceleration check speed and refusal 
speed. 

Go. (continue takeoff) If an engine failure 
occurs after reaching refusal speed. 

DISCUSSION OF CHARTS 

TAKEOFF AND LANDING CROSSWIND CHART 
A Takeoff and Landing Crosswind Chart (figure 
2A3 -2) is provided to determine headwind (or tail­
wind) components and crosswind components for 
wind speeds up to 60 knots at crosswind angles of 0 
to 90 degrees. The minimum liftoff or touchdown 
speed can also be determined. Enter the chart with 
maximum gust velocity to determine crosswind and 
tailwind components, and with maximum steady wind 
to determine headwind components. If the crosswind 
component falls in the Caution area. increase the lift­
off or touchdown speed as demonstrated in the sample 

I problem. Use either the gust correction (wind in 
excess of steady wind velocity) or the increased lift­
off or touchdown speed due to crosswind, whichever 
is greater. but in no case should the correction be 
greater than 10 knots. Whenever liftoff or touchdown 
speed is increased for either crosswind or gust cor­
rection. the pilot must be prepared to accept a cor­
respondingly longer ground roll. For takeoff, the 
ground run is corrected on the Velocity during Ground 
Run Chart (figure 2A3-6) for the increased speed. 
Refusal speed. distance and time. however. will re­
main the same. For landing. increased touchdown 
speed may dictate the selection of an alternate flap 
setting with a proportionate increase in approach and 
touchdown speed. Select a flap setting that will give 
a speed compatible with the minimum touchdown 
speed after correction for crosswind or gust, and 
compute the landing ground roll for this flap setting. 
To compute headwind, tailwind. and crosswind com­
ponents, a wind angle relative to the takeoff or land­
ing runway must first be determined from the exist­
ing surface wind conditions as follows: 

1. Subtract the runway heading angle from the 
magnetic wind direction. 

2. If the resultant angle is between 90 and 180 
degrees (regardless of sign, + or - ), it 
should be subtracted from 180 to obtain the 
crosswind angle. If the resultant angle is 
between 180 and 270 degrees, 180 should be 
subtracted from the angle. If the resultant 
angle is between 270 and 360 degrees, it 
should be subtracted from 360. 

3. The Takeoff and Landing Crosswind Chart 
may then be entered to obtain the headwind, 
tailwind, and crosswind components. 

EXAMPLE 

GiYen: Runway heading= 030 

2A3-4 Change 3 

Wind direction = 33 5 degrees 

Steady wind velocity = 20 knots 

Gust velocity = 28 knots 

Find: Headwind component, crosswind component. 
and minimum liftoff speed. 

1. Determine takeoff speed (from figure 2A3-7) 
of 103 knots 

2. Determine wind angle: 335 - 30 = 305 
360 - 305 = 55 degrees 

3. Enter chart with wind angle of 55 degrees and 
read to maximum gust velocity arc of 28 
knots. 

4. Read down to find crosswind component of 23 
knots. 

5. Read vertically to predicted takeoff speed of 
103 knots and determine that takeoff is in the 
Caution zone. 

6. Proceed vertically until the Recommended 
zone (diagonal line) is reached. Read mini­
mum liftoff speed of 111 knots on the right 
h;md scale. 

Note 

• Normally, takeoff will be made using this 
minimum liftoff speed or the predicted 
takeoff speed corrected for gusts (103 
knots plus gust increment of 8 knots), 
whichever is greater. In this example, 
they are the same. 111 knots. 

• Do not increase liftoff or touchdown speed 
more than 10 knots from the predicted 
speeds. 

7. Determine headwind component by following 
wind angle line to steady wind velocity arc of 
20 knots and reading to the left for a head­
wind component of 12 knots. (In the event the 
wind angle results in a tailwind condition, 
the tailwind component is determined by read­
ing to the left from maximum gust velocity. ) 

TAKEOFF GROSS WEIGHT LIMITED BY CLIMB 
These charts (figures 2A3-3 and 2A3-5) present 
initial climb performance with one engine inopera­
tive and its propeller feathered, and with continuous 
two-engine operation. Data are shown for approach 
flap settings as well as the basic takeoff flap set­
tings. Single-engine rate of climb and two-engine 
rate of climb with landing gear retracted can be 
determined with any variable of wing flap setting. 
gross weight, TPSI, altitude, and temperature. The 
single-engine chart should be used for preflight 
planning to assure adequate rate of climb if an 
engine should fail during takeoff. 
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EXAMPLE 

Given: 

Density altitude = 1800 feet 

Desired rate of climb = 300 fpm 

TPSI = 128 psi 

Gross weight = 44, 000 pounds 

To find the takeoff flap setting, enter the chart 
(figure 2A3-3) at density altitude of 1800 feet (A). 
Read across to 300 fpm rate of climb (B). Parallel 
guide lines to the sea level base line and then read 
up to TPSI 128 psi (C). Parallel the guide lines to 
the base line and read up to the takeoff gross weight 
(D). Read across to find takeoff flap setting of 0 2 

(E). 

Note 

• For practical operation, limit the take­
off flap settings to either 12 o, 6', or 0 . 
Intermediate positions should be used 
only when one of these flap positions will 
not provide the required rate of climb 
and runway length combination. 

• If the takeoff flap setting should come 
out as less than 0 2 under existing con­
ditions, off-load as necessary to reduce 
the takeoff weight to that which allows 
the desired rate of climb. If the takeoff 
weight cannot be reduced, work back­
wards from the weight and minimum flap 
setting to determine the rate of climb. 

INITIAL RATE OF CLIMB CORRECTION 
This chart (figure 2A3-4) may be used to determine 
the initial takeoff rate of climb before the landing 
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gear is retracted. The decrease in rate of climb 
obtained is due to the landing gear drag at takeoff. 
When takeoff conditions are critical, the rate of 
climb correction is applied to the takeoff gross 
weight limited by climb (figures 2A3-3 and 2A3- 5) to 
re-evaluate the allowable gross weight and/or de­
sired rate of climb. 

WARNING I 
This correction applies only during the 
initial takeoff until the landing gear is re­
tracted. Landing gear retraction after 
takeoff is a normal requirement and is 
imperative with one engine inoperative, 
high temperatures, or high ground eleva­
tion. Refer to ENGINE FAILURE, Sec­
tion III. 

EXAMPLE 

Given: 

Gross weight = 44, 000 pounds 

Takeoff flap setting = 0' 

Density altitude = 1800 feet 

Desired rate of climb (landing gear up) = 300 fpm 

Enter the chart at gross weight of 44, 000 pounds 
(A). Proceed vertically to 0' flap line (B), then 
across to the base line of density altitude. Parallel 
the guide lines to density altitude 1800 feet (C), then 
across to read decrease in rate of climb, -335 feet 
(D). This value, when subtracted from 300 fpm rate 
of climb used in determining gross weight limited by 

Change 2 2A3-4A/(2A3-4B blank) 
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climb, results in a -35 feet rate of climb with the 
landing gear down. To assure a safe takeoff with 
one engine inoperative, it will be necessary to re­
compute the allowable gross weight. Re-enter the 
takeoff gross weight limited by climb chart (figure 
2A3-3) at desired rate of climb of 335 feet (300 + 35) 
and with the same conditions of density altitude, 
torque pressure, and flap setting find the adjusted 
gross weight of 43,000 pounds. 

VELOCITY DURING TAKEOFF GROUND RUN 
Figure 2A3-6 shows the relationship between dis­
tance, time, and speed during the takeoff accelera­
tion. It is based on acceleration from brake release 
on a dry, hard surface runway with two engines 
operating. Airspeeds used to enter the chart are 
indicated airspeeds corrected for 100% of reported 
headwinds and tailwinds. If actual winds during the 
takeoff run exceed these values, the time to accel­
erate to a given checkpoint, and the speed at the 
checkpoint will be correspondingly higher for head­
winds and lower for tailwinds than those computed 
from the chart. The refusal speed distance, accel­
eration check speed and checkpoint may be deter­
mined from this chart. To do this, it is necessary 
first to obtain the ground run for the flap setting 
used (figures 2A3-10, -13, -16, or -19) and indi­
cated takeoff speed (figure 2A3-7). The ground run 
should be corrected for wind and runway slope. By 
entering the chart with takeoff speed and takeoff 
ground run corrected for wind, a contour line is 
established which is then used to determine the 
acceleration check speed, time, and distance. From 
the applicable refusal speed chart (figures 2A3-9, 
-12, -15, or -18), determine the indicated refusal 
speed corrected for wind for the available runway 
and again correct for wind before entering the chart. 
Following the corrected refusal speed to the contour 
line previously established will determine the re­
fusal distance. Acceleration speed/time is then 
determined at the intersection of the contour line 
and the acceleration checkpoint time/ distance. This 
speed is then corrected for wind velocity. Distance, 
speed, and time relationships for other speeds can 
also be determined. 

The acceleration time check is the most accurate 
means of checking acceleration. With this method, 
an even 10 knot increment, not less than 5 and not 
more than 15 knots below refusal speed, will nor­
mally be used as an acceleration check speed. As a 
secondary procedure, on marked runways the accel­
eration check may be made at a distance marker. 
For this method, the acceleration checkpoint will 
normally be the first 1000 foot marker at least 500 
feet but not more than 1500 feet prior to the refusal 
distance. 

EXAMPLE 

Given: 

Wind (100% of reported headwind) = 10 knots 

Ground run (corrected for headwind and slope) = 
3600 feet 

Takeoff speed = 119 knots lAS 

Refusal speed (corrected for headwind) = 115 
knots lAS 

Density altitude = 5600 feet 

Subtract headwind from takeoff speed to obtain 
corrected takeoff speed (119- 10 = 109 knots lAS). 
Enter chart (figure 2A3-6) with corrected takeoff 
speed of 109 knots lAS (A) and read up to ground run 
of 3600 feet (B) and establish a contour line by 
following the guide lines. 

Subtract headwind from the refusal speed to obtain 
the corrected refusal speed (115 - 10 = 105 knots 
lAS). Enter the chart with corrected refusal speed 
of 105 knots lAS (C) and read up to the intersection 
of contour line (D) to find the refusal distance of 
3250 feet. 

Enter the chart at the nearest 1000 foot marker at 
least 500 feet below the refusal distance to determine 
acceleration check distance of 2000 feet (E). Read 
across to the intersection of the contour line to find 
time to accelerate of 29 seconds (F), and read down 
to find uncorrected acceleration check speed of 88 
knots lAS (G). 

Correct acceleration check speed by adding head­
wind velocity (88 + 10 = 98 knots lAS). 

Determine 1/v'cr of 1. 087 from the Density Altitude 
vs 1/vcr chart (figure 2A1-2) for 5600 feet density 
altitude. Correct time to accelerate by dividing by 
this figure. Actual time at the marker will be 29-+-
1. 087 = 27 seconds. 

Note 

Since the contour (acceleration) line has 
been established for the given conditions, 
time to any speed or distance can be 
readily determined. 

TAKEOFF AND MINIMUM CONTROL SPEEDS 
The Takeoff and Minimum Control Speed Chart 
(figure 2A3-7) is provided to show takeoff speeds 
and 1. 1 minimum control speeds. Takeoff speed is 
based on 120 percent of power-off stall speed or 110 
percent of minimum control speed, whichever is 
greater. At low gross weights and larger flap set­
tings, the minimum control speed becomes greater 
than the takeoff speed. 

EXAMPLE 

Given: 

Gross weight = 42, 000 pounds 

Flap setting= 12° 

Find takeoff speed by entering chart at gross weight 
of 42, 000 pounds (A), and read up to flap deflection 
of 12° (B). Read across to find speed of 114 knots 
(C). 

2A3-5 
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CRITICAL FIELD LENGTH 

I 
The critical field length is defined as the total length 
of runway required to accelerate on both engines to 
the critical engine failure speed, lose one engine, 
and then continue takeoff, or stop. Critical engine 
failure speed is determined by entering the refusal 

I 

speed chart using critical field length for the run­
way length and computing speed in the same manner 
as for refusal speed. 

The stopping distance portion of the critical field 
length has been determined by the use of brakes 
only. This data also includes a three second re­
action time/ distance after reaching critical engine 
failure speed before the remaining engine is cut and 
brakes are applied. To determine critical field 
length, refer to figures A3-8, -11, -14, -17. 

EXAMPLE 

Given: 

Density altitude = 1800 feet 

TPSI = 126 psi 

Gross weight = 44, 000 pounds 

Runway slope = 1 per cent up 

Reported headwind = 10 knots 

Flap setting= 12° 

Select chart for 12o flap (figure 2A3-11). Enter chart 
at density altitude 1800 feet (A). Read up guide line 
to the 126 TPSI line(B). Read across to 44, 000 
pounds gross weight (C), and then down into the run­
way slope chart and follow the uphill curve to one 
percent (D). Read down and into the wind velocity 
chart. Follow the headwind curve to 10 knots (E), 
and read down to find the critical field length of 4300 
feet (F). For the conditions given above, critical 
field length, uncorrected for wind, would be 4800 
feet. Applying correction for headwind, corrected 
critical field length would be 4300 feet (F). 

REFUSAL SPEED 
The Refusal Speed Charts (figures 2A3-9, 2A3-12, 
2A3-15, and 2A3-18) provide a means of deter­
mining the refusal speed for various conditions of 
gross weight, density altitude, TPSI, and wind. 
Refusal speed is the maximum speed at which take­
off may be aborted and the airplane brought to a 
complete stop within the remaining runway length, 
using brakes only. If the critical field length and 
runway available are the same, then refusal speed 
and critical engine failure speed are identical. If, 
however, the runway length is greater than critical 
field length, then the refusal speed may be con­
siderably higher than the critical engine failure 
speed. For this reason, the refusal speed is of 
primary importance during takeoff operation. It 
must be remembered that the validity of the refusal 
speed is dependent on a normal two engine acceler­
ation of the aircraft. If the acceleration is low, the 
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aircraft will have used more runway than predicted 
in reaching the refusal speed, and insufficient run­
way will remain in which to stop the airplane. For 
this reason, use of acceleration check speed, time 
and/or distance is necessary to insure safe takeoff. 
When corrected refusal speed exceeds takeoff 
speed, use takeoff speed as refusal speed. 

EXAMPLE 

Given: 

Density altitude = 1800 feet 

TPSI = 126 psi 

Gross weight = 44, 000 pounds 

Runway length = 5000 feet 

Reported headwind = 10 knots 

Flap setting= 12'' 

Select chart for 12' flap (figure 2A2 -12). Enter 
chart at runway length 5000 feet (A) and read across 
to reported headwind 10 knots (B). Follow guide line 
to base line and read across to 126 TPSI (C). Follow 
guide line to base line and read across to 1800 feet 
density altitude (D). Follow guide line to base line 
and read across to intersection of gross weight line 
from 44. 000 pounds (E). Read refusal speed 109 
knots lAS (F). 

TAKEOFF GROUND RUN 
Charts (figures 2A3-10, 2A3-13, 2A3-16, and 
2A3-19) are provided to determine the ground run 
distance required from brake release to the point of 
takeoff for various conditions of gross weight, den­
sity altitude, wind, and TPSI for each takeoff flap 
setting. Under certain conditions where runway 
length is not critical but obstacle clearance is, take­
off with zero degrees flap may be utilized. 

EXAMPLE 

Given: 

Density altitude = 1800 feet 

TPSI = 126 psi 

Gross weight = 44, 000 pounds 

Runway slope = 1 per cent up 

Reported headwind = 10 knots 

Flap setting = 12 o 

Select chart for 12° flap (figure 2A3-13). Enter 
chart at density altitude 1800 feet (A). Read up 
guide line to the 126 TPSI line (B). Read across to 
44, 000 pounds gross weight (C), and then down into 
the runway slope chart and follow the uphill curve to 
1 per cent (D). Read down and into the wind velocity 
chart. Follow the headwind curve to 10 knots (E), 
and read down to find corrected ground run of 2900 
feet (F). 
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RUNWAY CONDITION READING (RCR) 

Stopping distance depends upon tire-to--runway co­
efficient of friction, which varies with condition of 
the runway surface. Runway surface condition will 
be reported as a Runway Condition Reading (RC R). 
The RCR is a measure of the coefficient of friction 
between the tire and the runway surfac:e, as deter-
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RUNWAY CONDITION 

Dry 
Wet 
Icy 

EXAMPLE 

Given: 

ICAO REPORT ------·--

Good 
Medium 
Poor 

Gross weight = 40, 000 pounds 

Critical field length = 4300 feet 

Refusal speed ' 109 IGAS 

Runway condition = Icy 

HCH 

23 
12 
05 

Enter chart (figure 2A3-20) with a Runway Condition 
Reading (RCR) of 5 (obtained from base weather\ foJ· 
an icy runway (A). Read across to gToss weight;,, 
refusal speed portion of chart (B) and read down to 
find refusal speed correction factor KRS 0. 81 (~~). 
Multiply refusal speed by KRs factor to obtain re­
fusal speed for runway condition. Follow same 
procedure to correct critic8l field length usin~ the 
KcFL factor. 

RUNWAY SURFACE COVERING !RSCJ 
Also reported will be Runway Surface Covering 
(RSC), which will be the average runway surface 
covering given in depth and type, such as slush, 
water, or snow. The depth of this covering can 
cause a significant reduction in takeoff performance 
due to the retarding effect of the tires displacing th~· 
covering, plus the additional drag effect of this 
material being sprayed and consequently striking the 
aircraft surfaces. The retarding effect of slush and 
water puddles increases as the speed increases. 
However, the retarding effect will vary considerably 
with varying slush and water depths encountered on 
the runway due to surface contour. The retarding 
effect of slush and water puddles will decrease when 
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A climbo•1t f;,rtor io1· use in the METO power climb­
out flight path ch::c.rt can be determined in the same 
manner by usine; figure 2A3-31. In this case. the 
bhp fur the correspomlin~ pressure altitude must 
first be obtair;ed fron: the METO power climb 
schedule a'ld the,! ;~pplicJ :1t :he ~tll]Jl opriate spl)t in 
th,: Llimbuut l,id<)t ch;Jrt. 

The 
ut1 fV) t' an~J t.-~-~~· fal_'((··r·,-., L~~:· ~/ IC! 
po'.v~:r· Llrf' not jnterc·h3nf~t-'cilde. f)U not 
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.2.:\3-3d. ~1 1 1J .:::\:- · ::.:~ ~, 1-c pro' id~?d t() lietern1Ute the 
dist3.11CE-' rcqd~r .. _<; t:._) c.!··:ir a Sll:e 1 ~ nlJsLH·le. Fj~urrs 

2A3-22 thru 2.';'-2(J ·1ncl 2.\~-:J.S l'il'.! 2A3-:l0 prov1de 
all the infr>1~ltL:1·~~un ncrdt.d t.r deL•:.:·Inin~ r:,bstacic 
clearance Cl)<'iJili.l:J wilil~'I 1',,; tn st 11. 000 feet 
horizontal Jistarll'e •r 1300 in::-t altin;do after takeoff. 
Figures 2.\: 2·· ., ·' :·;;\:'1-32 :<1 e r:C''cl"d !•.1 rletermii1t: 
ext0J.rlcd ilid;t ,J:ti• i1 c•Jl'lli:1tinn 11.000 feel 
horizrwtal c:·:,t.;r:.-c "r 600 f,,u ':t·r:u:al :lltitude. In 
this case. th; ', crr.lc.tl :.tr:c' hun;;untal c\istanccs must 
be acided top~',<:" 11 C·'l1l'1iett> i.Le dimbout flight 
path analys'''· 

Individt..:al Ch(Jr~,;:;,~ r ~···)·:~_de cLda for t,\10-t.:ngine or 
one-em: 1LC opv · .H ;,_,,, :- ;;cl L.• ',;kf1c·if fbp sLJttil1!'> of 
0, 6. 12. CJ! 2·1 r'es'"es. /Ill c-l1P1buut flight path 
cha.~.~ts are !Ja~~~--t 011 ;:1 ~pe(:··~L ul 1. 2 fJtall speed for 
t;1e parti n•L, '·· fL;p sctl iw; 

r- -----·--- .. --) 
I Vl/ARNING 
"Mit a 

The c limbuut factor tc1 be applied rnust 
be C•btaw,,d from the appropriJte climb­
out f8.c1ur d1art depenciing on the flight 
path ch<trt ru lye us<od. 

EXAMPLE 

Given~ 

Obstacle height - :i300 teE:>t 

Obstacle c<istance ~ 63. 500 feet (from brake 
release) 

Takeoff gross weight = 44. 000 pounds 

Engines ope1·ating ~ 2 

Torque pressure 126 psi (2800 rpm) 

Takeoff flap setti.ng c G 

2A3-·8 Change 2 

Taksoff ground run -~ 3675 feet 

Flap retraction altitude 500 feet 

Takeoff density altitude 1800 feet 

OAT 1:1 C' 

Reported headwind = 10 knots 

Determine initial climbout factor of 6 from figure 
?i\3-21 fur tabeoff we1ght. density altitude, and 
turque JH·r:ssc;n•. Enter c lim bout fllght path chart 
f•1r t''· Cl· <' ~',!W,, ('. fbp D]Wrc;t_irm (fif;l.ll'P 2A3-23). 

Fn][I)W factor line 6 to 500 f,·ct altitude. apply 
( or1·rl·tio1J. for repor~cd 1-·~='at~Y\-i'll J.nd rr,cord 
JlsL".Ill'C •.Jl ·1100 lt•ct. 

At this pc:int .. 300 feet. \I'C will assume tllat IAS is 
incTcascd to l. 2 stall sprl·cl fur 0 flaps, flaps are 
retracted tr1 0 . and po·.1·er is reduced to METO . 

Note 

Tlw flap retraction. pO\rer reduction point 
is nut dictated by any specif1c require­
r>1L'lit. It may be a fundion of operating 
policy. immediate obstacle clearance 
rrquiremenL or c-in1.ply pilot preference. 

Cumelt density :1ltitude (1800 501) ~ 2300) to pres-
sure altitude (:>ppruximately 1900 feN) and determine 
bhp (1900) from the METO power climb schedule 
(fi~~re 21\2·-9). Note that 1900 bhp can be held for 
8100 feel of climb (from 1:100 feet pressure altitude) 
and then METO pn·,;-er drups to 1700 bhp. 

Enter METO power climbout fanor ('hart (figure 
2A3-31) with 44.000 pc,unds (i~<''')re fuel usage), 
2300 feet density altitude, and 1900 bhp to obtain 
climbnut J:lctor of G. 2. 

,L\t this point, compute remaining distance to ob­
stacle 6:3, 50U feet (total distance) - 3675 feet 
(takeDff run) - 4700 feet (initial climb segment) 
55. 125 feet remaining. 

Enter METO power climbout flight path chart 
(figcn·e 2A3-32) with remaining distance (55, 125 

I 

I 

feet 1, remove correction for reported headwind I 
1 giving a distance of 59, 000 feet) and move vertically 
to intersect the 6. 2 factor line. Head altitude of 
6000 feet. 

Note 

If winds aloft are available, use their re­
ported value rather than using field el­
evation winds for making distance cor­
rections. 

Add this altitude segment to previous altitude seg­
ment (500 + 6000 = 6500 feet). Since this altitude is 
greater than the obstacle height, the obstacle can be 
cleared. 

I~ 
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Note 

It may be necessary in some cases to 
compute an additional segment of the 
extended climbout flight path. If the 
climbout extends through a power re­
duction point as determined from the 
METO power climb schedule, compute 
a new climbout factor for the higher alti­
tude and lower power and re-enter the 
climbout flight path chart to obtain addi­
tional distance and altitude figures. 

MAXIMUM EFFORT 

For maximum effort planning, the two-engine take­
off gross weight limited by climb, takeoff ground 
run, and METO power climb charts are used. These 
data represent maximum possible airplane perform­
ance regardless of the risks involved. The takeoff 
ground run and respective operational gross weights 
are predicated on the continued operation of both 
engines. When planning a takeoff using this infor­
mation, consider the use of the lowest of the flap 
settings first. 

Note 

This procedure is the reverse of normal 
flight planning in which the highest flap 
setting is considered first. In maximum 
effort planning it is desirable to obtain 
the best performance (even though it is 
substandard) within the runway length 
available. 

This setting will be acceptable if the takeoff ground 
run distance found on the chart is equal to or less 
than the length of the runway under consideration. 
If the required runway length is greater than the 
distance available, a greater wing flap setting will 
have to be considered. If, after checking all take­
off flap settings, the available takeoff runway is 
still too short, the gross weight will have to be re­
duced in order to operate from the field. A takeoff 
distance obtained from these charts is the distance 
from release of brakes to takeoff. In addition, each 
of the takeoff ground run charts has a correction 
factor that can be used to determine the distance re­
quired to clear a 50-foot obstacle 

2A3-9 
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MODEL: T- 29 C/D 

T.O. IT-29A-1 

TAKEOFF AND LANDING CROSSWIND CHART 
DATE: 7 DECEMBER 1971 

DATA BASIS: ESTIMATED ENGINES: R2800- 99W 
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1. ENTER CHART WITH MAXIMUM GUST VELOCITY 
TO DETERMINE CROSSWIND OR TAILWIND 
COMPONENT. 

2. ENTER CHART WITH MAXIMUM STEADY WIND 
VELOCITY TO DETERMINE HEADWIND COMPONENT. 

3. IF TAKEOFF IS MADE IN THE CAUTION ZONE, 
A SLIGHT YAW MAY BE EXPECTED BETWEEN 
ROTATION AND LIFTOFF. 

24, 188C 

THE TAKEOFF AND LANDING CROSSWIND COMPONENT 
IS BASED ON IDEAL RUNWAY CONDITIONS. WHEN RUN-
WAY CONDITIONS ARE OTHER THAN IDEAL, THE RCR 
SHOULD BE CONSIDERED. THE CROSSWIND COMPONENT 
FIGURES LISTED HERE ARE SUGGESTED VALUES TO BE 
USED WITH THE INDICATED RCR'S. 
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MODEL: T- 29 C/D 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 

REMARKS: 

(1) INOPERATIVE 
PROPELLER 
FEATHE:RED 

(2) LANDING 
GEAR 
RETRACTED 

(3) NACELLE 
FLAPS 
OPEN TO 
MID-POSITION 

(4) CLIMB SPEED • 
TAKEOFF 
SPEED 
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(REFER TO 
TAKEOFF 
CURVES) 
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Part 3 
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DATE: 15 MARCH 1955 
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Appendix II 
Part 3 

ENGINES: R2800. 99W 
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,_ 45,4378 

DESIRED RATE OF CLIMB· F.P.M. 

CONDITIONS: 
(1) LANDING GEAR RETRACTED 
(2) NACELLE FLAPS OPEN TO MIDPOSITION 

Figure 2A3-5 

(3) CLIMB SPEED= TAKEOFF SPEED 
(REFER TO TAKEOFF CURVES) 

2A3-13 



Appendix IT 
Part 3 

MODEL: T -29 C/0 
DATE: 15 MARCH 1955 

T.O. 1T-29A-1 

DATA BASIS: FLIGHT TEST 

VELOCITY DURING TAKEOFF GROUND RUN 
(FOR ALL WEIGHTS AND FLAP SETTINGS) 
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WILL BE 4.0 PSI LOWER. 

(3) 100% WIND ACCOUNTABILITY. 
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DATE 15 MARCH 1955 
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DATE: 15 MARCH 1955 
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MODEL: T29C/ D REFUSAL SPEED (6° FLAP) 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST ENGINES R2800 - 99W 
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COHDI TIOHS: (1) WING FLAPS AT 6° 
(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS MIDPOSITION 
(4) CABIN COMPRESSOR ON 

NOTES: (1) TORQUE PRESSURE IS FOR LEFT ENGINE. 
RIGHT ENGINE TORQUE PRESSURE WILL 
BE 4.0 PSI LOWER. 

(2) 100% WIND ACCOUNTABILITY 

(3) BASED ON PILOT REACTION TIME 6 SECONDS. 
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MODEL: T . 29 C/D 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 
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TORQUE PRESSURE - PSI 

NOTES: 
(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE 

IS APPROXIMATELY 138% OF GROUND RUN 
DISTANCE. 

(2) DRY HARD SURFACE RUNWAY. 
(3) NACELLE FLAPS MIDPOSITION. 
(4) SEE TAKEOFF AND MINIMUM CONTROL 

SPEED CHART, FIGURE A3- 8. 
(5) 100% WIND ACCOUNTABILITY 

{ l 

TAKEOFF GROUND RUN ( 6° FLAP) 
CONTINUOUS TWO ENGINE OPERATION 

2800 RPM 

5 6 
TAKEOFF GROUND RUN- 1000 FEET 

' \ t l ( 

ENGINES: R2800 · 99W 
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REFUSAL SPEED (0° FLAP) 
MODEL: T29C/ D 
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HEADWIND· KNOTS TAILWIND· KNOTS TORQUE PRESSURE· PSI DENSITY ALTITUDE. TOOO FEET GROSS WEIGHT. TOOO POUNDS 

45,4470 

\ 

CONDITIONS: (T) WING FLAPS AT 0° 

~ 

(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS MIDPOSITION 
(4) CABIN COMPRESSOR ON 

l. 

NOTES: (T) TORQUE PRESSURE IS FOR LEFT ENGINE. 

( 

RIGHT ENGINE TORQUE PRESSURE WILL BE 
4.0 PSI LOWER. 

(2) TOO% WIND ACCOUNTABILITY 
(3) BASED ON PILOT REACTION TIME 6 SECONDS. 
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MODEL:T- 29 C/D 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 
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TORQUE PRESSURE · PSI 

NOTES: 
(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE IS 

APPROXIMATELY 136% OF GROUND RUN 
DISTANCE. 

(2) DRY HARD SURFACE RUNWAY. 
(3) NACELLE FLAPS MIDPOSITION. 
(4) 100% WIND ACCOUNTABlLITY 
(5) SEE TAKEOFF AND MINIMUM CONTROL 

SPEED CHART, FIGURE A3- 8. 
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TAKEOFF GROUND RUN (0° FLAP) 
CONTINUOUS TWO ENGINE OPERATION 

2800 RPM 

5 6 
TAKEOFF GROUND RUN· 1000 FEET 

( ( ( 

ENGINES: R2800-99W 
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MODEL: T- 29C/D 
DATE: 13 JULY 1964 
DATA BASIS: ESTIMATED 
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EFFECT OF RUNWAY SURFACE CONDITIONS 
REFUSAL SPEED ANC CRITICAL FIELD LENGTH CORRECTIONS 

ALL FLAP SETTINGS ENGINES R2800- 99W 

0 
.60 .70 .80 .90 1.0 1.4 1.8 2.2 2.6 3.0 

KRs 

CORRECTED REFUSAL SPEED = KRs x REFUSAL SPEED FROM CHARTS 

CORRECTED CRITICAL FIELD LENGTH = KcFLX CRITICAL FIELD LENGTH FROM CHARTS 

45,977Il 

l. ( l l \ t 

KcFL 

NOTE: IF NO RCR IS AVAILABLE, USE 12 FOR 
WET RUNWAYS AND 5 FOR ICY RUNWAYS. 
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MODEL: T-29C/0 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 

( ( ( 

CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH 
FOR ALL FLAP SETTINGS TWO AND ONE ENGINE OPERATION 

2800 RPM 

60 3 4 5 6 7 

TAKEOFF GROSS WEIGHT- 1000 POUNDS CLIMBOUT FACTOR 

46,462 

( ( ( 

ENGINES: R2800-99W 
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CLIMBOUT FLIGHT PATH - TWO ENGINE - 0° FLAP 
MODEL, T- 29C/D INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0-600 FEET 
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P>'O 
'"i'C 
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DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 

2800 RPM 
~A> 8. 

ENGINES: R2800- 99W I >i' 
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HORIZONTAL DISTANCE FROM TAKEOFF- 1000 FEET 

l 

NOTES: 
(1) LANDING GEAR UP IN 6 SECONDS 

(2) CLIMB SPEED= TAKEOFF SPEED 

(3) 100% WIND ACCOUNT ABILITY 
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CLIMBOUT FLIGHT PATH - TWO ENGINE - 6° FLAP 
MODEL: T- 29 C/0 INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0- 600 FEET 
DATE: 1~ MARCH 1955 
DATA BASIS: FLIGHT TEST 2800 RPM 

ENGINES: R2800- 99W 
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HORIZONTAL DISTANCE FROM TAKEOFF- 1000 FEET 

NOTES: 
(1) LANDING GEAR UP IN 6 SECONDS 

(2) CLIMB SPEED =TAKEOFF SPEED 

(3) 100% WIND ACCOUNTABILITY 
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CLIMBOUT FLIGHT PATH - TWO ENGINE - 12° FLAP 
INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 • 600 FEET 
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MODEL: T · 29C/D 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 2800 RPM 

ENGINES: R2800. 99W I ~ 
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HORIZONTAL DISTANCE FROM TAKEOFF- 1000 FEET 

NOTES: 
( 1) LAND lNG GEAR UP IN 6 SECONDS 

(2) CLIMB SPEED=TAKEOFF SPEED 

(3) 100% WIND ACCOUNTABILITY 
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CLIMBOUT FLIGHT PATH - TWO ENGINE - 24° FLAP 
INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 -600 FEET MODEL: T- 29C/D 

DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R2800- 99W 
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Part 3 
T. 0. IT-29A-1 Appendix II ~ 

MODEL: T -29A/B/C/D 
CLIMBOUT FLIGHT PATH (EXTENDED)· 

SINGLE ENGINE· oo FLAPS 
DATE: 5 DECEMBER 1967 

DATA BASIS: FLIGHT TEST 
2800 RPM 

ENGINES: R2800-97 /99W 

......... 45,601 
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TAILWIND 
(KNOTS) 
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HEADWIND 
20 (KNOTS) 

40 

4 5 6 7 

L'l RANGE • NAUTICAL MILES 

NOTES: 
(1) CLIMB SPEED EQUALS 1.2 STALL SPEED (0 ° FLAPS). 
(2) 100% WIND ACCOUNTABILITY. 

(3) CHART ASSUMES THAT CLIMB PATH AND AIRSPEED HAVE BEEN ESTABLISHED 
BEFORE CHART IS ENTERED. USE CHART AS EXTENSION OF BASIC CLIMBOUT 
FLIGHT PATH CHARTS WHICH INCLUDE TAKEOFF ACCELERATION DATA. 

(4) USE CHART WITH CLIMBOUT FACTOR FROM 2800 RPM CLIMBOUT FACTOR 
CHART ONLY. 

Figure 2A3- 27 
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MODEL: T -29 C/0 CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH 

DATE: 5 DECEMBER 1967 
DATA BASIS: FLIGHT TEST 

FLAPS RETRACTED 

DENSITY ALTITUDE 
1000 FEET 16m12®s 

4 

S.L. 

4 

30 40 50 60 

TAKEOFF GROSS WEIGHT- 1000 POUNDS 
45,607 

TWO ENGINE OPERATION 

METO POWER ENGINES: R2800-99W 
(2500 RPM TO 2700 RPM) 

BRAKE HORSEPOWER~~~.· ·~~~~~1900 
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·tt ll 
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Appendix II 
Part 3 

T.O. 1T-29A-1 

MODEL: T-29C/D 
CLIMBOUT FLIGHT PATH (EXTENDED) 

TWO ENGINE· oo FLAPS 
DATE: 5 DECEMBER 1967 

DATA BASIS: FLIGHT TEST METO POWER 

8000 

7000 

6000 

1-
UJ 5000 
UJ 
u. 

1- 4000 
J: 
<.!> 
UJ 
J: 3000 
<:: 

2000 

1000 

-20 

TAILWIND 
(KNOTS) 

0 

HEADWIND 
(KNOTS) 

40 

45,606 

2A3-40 

0 

L\ RANGE· NAUTICAL MILES 

NOTES: 
(1) CLIMB SPEED EQUALS 1.2 STALL SPEED (0° FLAPS). 
( 2) 100% WIND ACCOUNTABILITY. 
(3) CHART ASSUMES THAT CLIMB PATH AND AIRSPEED HAVE BEEN ESTABLISHED 

BEFORE CHART IS ENTERED. USE CHART AS EXTENSION OF BASIC CLIMBOUT 
FLIGHT PATH CHARTS WHICH INCLUDE TAKEOFF ACCELERATION DATA. 

(4) USE CHART WITH CLIMBOUT FACTOR FROM METO POWER CLIMBOUT FACTOR 
CHART ONLY. 

Figure 2A3-32 

ENGINES: R2800-99W 
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PART 4- CLIMB 

G 0 

TABLE OF CONTENTS 

OPERATIONAL CLIMB . 
METO POWER CLIMB 
CEILING- ONE ENGINE INOPERATIVE 
DRIFT-DOWN 

Page No. 

2A4-1 
2A4-2 
2A4-2 
2A4-2 

*OPERATIONAL CLIMB- TIME TO CLIMB AND FUEL 
CONSUMED 

*OPERATIONAL CLIMB- DISTANCE AND FUEL 
*METO POWER CLIMB - TIME AND SPEED 

2A4-3 
2A4-4 
2A4-5 
2A4-6 
2A4-7 
2A4-8 
2A4-9 

*METO POWER CLIMB- DISTANCE AND FUEL . . . . . . 
*CEILING- ONE ENGINE INOPERATIVE (115/145 GRADE FUEL) 
*CEILING- ONE ENGINE INOPERATIVE (100/130 GRADE FUEL) 
*DRIFT-DOWN - ONE ENGINE INOPERATIVE 

The symbol * indicates an illustration 

OPERATIONAL CLIMB 

Operational climb performance is presented in two 
climb curves for normal two-engine operation (fig-

1 ures 2A4-1 and 2A4-2). One presents time and fuel 
consumed. The other presents distance and fuel con­
sumed. The data are plotted in a convenient form 
against weight with guide lines representing the 
weight variation during a steady climb. The data 
are based upon recommended climb at 1500 BHP/ 
ENG, in standard atmosphere with flaps and gear up 
at a constant airspeed. The climb power schedules 
show power settings to be used. These include man­
ifold pressure, TPSI and blower speed. Fuel flow 
is based upon operation in the AUTO RICH mixture 
position. Climb performance in nonstandard atmo­
spheric conditions is the same as that in standard 
atmospheric conditions if standard powers are ob­
tainable. It is only necessary to determine the com­
parable density altitude and obtain the standard 
power for that altitude. 

Note 

The airplane's lift and drag depend pri­
marily upon the density of the air, while 
the engine power depends upon the pres­
sure of the air, until full throttle is 
reached. To determine the climb per-

formance under nonstandard conditions, 
one must determine the fuel, distance and 
time to climb using density altitudes and 
obtain the standard power for pressure 
altitude by adjusting the manifold pres­
sures as required. 

If standard powers are not obtainable, a substantial 
decrease in climb performances can be expected. 
Speeds shown are those for best rate of climb con­
sistent with engine cooling. Increasing speeds above 
those shown will decrease the rate of climb and in­
crease time, distance, and fuel consumed in climb. 
Data are included to show the service (100 fpm rate 
of climb) and cruise (300 fpm rate of climb) ceilings. 

EXAMPLE 

For time to climb (figure 2A1-1) enter chart with 
gross weight and density altitude at start of climb 
(A). Parallel guide line to density altitude at end of 
climb (B). Read across to find time to climb in 
minutes (C). Gross weight at end of climb may be 
found by reading across from density altitude at end 
of climb (B) parallel to fuel lines to fuel used in 
climb (D) and subtracting this weight from the gross 
weight at start of climb. For distance and fuel 
(figure 2A4-2) follow same procedure as for time to 
climb and read distance in climb (nautical miles) to 

Change 3 2A4-1 
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the left. Follow guide lines to the right from density 
altitude at end of climb and read total fuel used in 
climb. 

METO POWER CLIMB 

METO power climb performance is presented in two 
climb curves (figures 2A4-3 and 2A4-4). One pre­
sents time and speed. The other presents distance 
and fuel consumed. Airspeeds shown (lAS vs density 
altitude) are the same for both charts. The data are 
plotted in a convenient form against weight and 
guide lines representing the weight variations during 
a steady climb. The data are based upon climb at 
METO power, standard atmosphere with flaps and 
gear up. The METO power schedule shows power 
settings to be used. The charts are used in the 
same manner as the operational climb charts. 

CEILING- ONE ENGINE INOPERATIVE 

Absolute and service ceilings of the airplane at 
various weights with METO power under standard 
conditions are presented in two charts (figures 
2A4-5 and 2A4-6). One chart is for normal fuel 
grade 115/145 and the other for alternate grade fuel 
100/130. These charts can be used to find terrain 
clearance if an engine should fail enroute. Single-

2A4-2 

engine drift-down altitude can also be determined by 
these charts. The gross weight refers to the gross 
weight of the airplane at the time of engine failure. 

DRIFT-DOWN 

If an engine fails during flight at altitudes above 
single-engine ceiling, the airplane will drift down; 
i.e., lose altitude at a decreasing rate until stabi­
lized flight is attained at the absolute ceiling for the 
power and instantaneous weight conditions. Drift­
down performance is presented in figure 2A4-7. 
For best results operate the remaining engine at 
METO power and fly the airplane at recommended 
speed for weight shown on the chart. In cases of 
emergency at lower altitudes, the use of military 
power (2800 rpm) for a limited time will reduce the 
altitude loss. To use the chart, enter with the air­
plane gross weight at the time of engine failure (A). 
Proceed vertically to the initial altitude (B). Read 
the distance traveled during drift-down on the right­
hand scale (C). From the initial altitude, parallel 
the guide lines down to the gross weight scale (D) 
and read the airplane gross weight at the end of 
drift-down (final gross weight). With this weight, 
enter the final gross weight scale in the upper left 
corner (E). Proceed vertically down to the drift­
down curve, then horizontally to the final altitude 
scale (F). 

I 
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MODEL: T -29C/D OPERATIONAL CLIMB- TIME TO CLIMB AND FUEL CONSUMED .._ 

1500 BHP/ENG DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST ENGINES: R2800-99W 
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MODEL: T- 29 C/D OPERATIONAL CLIMB- DISTANCE AND FUEL 
1500 BHP/ENG DATE: 15 MARCH 1955 

DATA BASIS: FLIGHT TEST ENGINES: R2800- 99W 
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MODEL: T - 29 C/D 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 

APPROXIMATE 
BEST CLIMB SPEED 

GROSS WEIGHT lAS 
POUNDS KNOTS 

30,000 120 

32,000 121 

34,000 122 

36,000 123 

38,000 124 

40,000 125 

42,000 127 

44,000 129 

46,000 131 

48,000 133 

50,000 135 

52,000 137 

54,000 139 

56,000 141 

58,000 143 

60,000 145 
-----

45,569 c 
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METO POWER CLIMB· TIME AND SPEED 
FUEL GRADE 115/145 
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ENGINES: R2800- 99W 

1-,3 

0 

..... 
1-,3 
I 

"' c:o 
> 
I 

..... 

.6" 
'0 

I'd~ 
I" 0. ;::;. s:;· 
oj:>.l=l 



!>:> 

> 
~ 
I 

Ol 

"':1 
cJq' 
~ 
>-; 
(!) 

!>:> 

> 
~ 

I 
~ 

MODEL: T- 29 C/D 
DATE: 15 MARCH 1.955 
DATA BASIS: FLIGHT TEST 

METO POWER CLIMB • DISTANCE AND FUEL 

115-145'GRADE FUEL ENGINES: R2800- 99W 
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PART 5- CRUISE 
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Page No. 
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2A5-3 
2A5-8 
2A5-9 

.2A5-10 

ONE ENGINE INOPERATIVE - SEA LEVEL/15, 000 FEET .2A5-ll 

The symbol * indicates an illustration 

CRUISE CONTROL 

Cruise performance as used in this Appendix is de­
fined as being that portion of flight wherein the 
altitude is held constant, i.e. , level flight. The 
speeds and powers used are selected to maintain 
this condition. Data are shown to determine this 
relationship between speed and power throughout the 
usable range of the airplane. Power is shown as 
BHP per engine. Reference to the power schedules 
will show the necessary power settings of MAP, 
TPSI and rpm to deliver this BHP per engine. 

NAUTICAL MILES PER POUND OF FUEL 
Nautical miles per pound of fuel curves {figures 
2A5-1 through 2A5-5) are presented for several 
density altitudes from sea level to the maximum 
usable altitude of the airplane in increments of 5000 
feet. The data are based upon fuel flow expected 
when mixture controls are adjusted manually to de­
sired fuel flow and by use of manual leaning pro­
cedures as specified in Section VII. The nautical 
miles per pound of fuel curves are applicable in any 
nonstandard conditions where the powers shown may 
be obtained. To simplify selections of speed and 
power for long-range cruising, three curves are 
shown to represent the powers and speeds to be 
selected for flight in wind conditions: for 50-knot 
tailwind, zero wind, and 50-knot headwind. Wind 
conditions between these lines can be interpolated. 
The following examples show the various methods of 
using these charts. 

EXAMPLE 1. Determine power and speed for long 
range cruise. 

Given: 

Density altitude = 10, 000 feet 

Gross weight at start of cruise = 42, 000 pounds 

Gross weight at end of cruise = 38, 000 pounds 

Enter chart {figure 2A5-3) at weight at start of 
cruise 42,000 pounds. Follow weight line to inter­
section of long range line (no wind) and find 1035 bhp 
at start of cruise. Proceed vertically to read cali­
brated airspeed of 161 knots at start of cruise. 
Repeat the procedure with gross weight at end of 
cruise to find 925 bhp and 159 knots CAS at end of 
cruise. 

Note 

This cruise procedure requires changes 
in power and airspeed to maintain long­
range conditions. An alternate method 
would be to use an average gross weight 
for cruise and fly at a constant power and 
airspeed for that weight. 

EXAMPLE 2. Determine distance, fuel used, and 
airspeed for two-hour cruise at 1000 bhp. 

2A5-1 
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Note 

Since it is desired to cruise at 1000 bhp 
for two hours, a sufficiently accurate 
estimate may be made of the fuel flow by 
reading nautical miles per pound of fuel 
value and a true airspeed value at an 
assumed average weight and dividing the 
true airspeed by the air nautical miles 
per pound of fuel (n mi/hr+n mi/lb = 
lb/hr). 

Using same altitude and weight as Example 1 and 
assuming a fuel flow of 900 pounds per hour, then 
average weight for two-hour cruise is 42, 000 -
900 = 41, 100 pounds. Enter chart (figure 2A5-3) at 
average cruise weight and follow weight lines to 
intersection of 1000 bhp. Proceed vertically to find 
TAS of 185 knots. Proceed horizontally from weight 
and power intersection to find 0. 22 air nautical 
miles per pound. Then fuel used is 185+0. 22 = 845 
pounds per hour. 

Note 

The fuel used figure of 845 pounds is 
close enough to the assumed value of 900 
pounds. .If it were substantially different, 
another estimate should be made. 

Weight at end of two-hour cruise is 42, 000 - 1690 = 
40, 310 pounds. Distance in two-hour cruise is 185 
knots X 2 hours = 370 nautical miles. 

EXAMPLE 3. Interpolation for intermediate 
altitudes. 

Given: 

Density altitude = 13, 000 feet 

Gross weight at start of cruise = 42, 000 pounds 

Power and speed for long range cruise at 13, 000 
feet can be determined by interpolation between 
10, 000 feet and 15, 000 feet. In Example 1, the 
power and speed for 42, 000 pounds and 10, 000 feet 
were found to be 1035 bhp and 161 knots CAS. Using 
th_e same procedure with the chart for 15, 000 feet 
(flgure 2A5-4), the power and speed are found to be 
1050 bhp and 156 knots CAS. The difference between 
1035 bhp and 1050 bhp is 15 bhp for 5000 feet differ­
ence in altitude. Find the difference in BHP for 
3000 feet by the following ratio: 

BHP 3 

15 5 

BHP = 
3 X 15 

5 
= 9 

Then BHP for 13, 000 is 1035 + 9 = 1044 bhp. Note 
that the difference in calibrated airspeed is 5 knots. 

2A5-2 

The airspeed for 13, 000 feet cruise is 161 - (: x 5) 

= 158 knots CAS. 

MAXIMUM ENDURANCE 
Data from the nautical miles per pound of fuel curves 
have been replotted in the Maximum Endurance Chart 
(figure 2A5-6) for convenient determination of 
recommended minimum power and speed. The data 
show BHP/ENG, speed, and resulting fuel flow for 
gross weight and density altitude. 

LONG RANGE PREDICTION 
The long range prediction curves (figures 2A5-7 and 
2A5-8) present the distance and time as fuel is used 
during cruise. 

EXAMPLE 

Given: 

Weight at start of cruise = 42, 900 pounds 

Density altitude = 5, 000 feet 

Cruise distance = 350 nautical miles 

Enter chart (figure 2A5-7) at gross weight 42, 900 
pounds (A) and read up to density altitude 5000 feet 
(B). Read across to distance and read 2750 nautical 
miles (C). Add the cruise distance (2750 + 350 = 
3100) and re-enter chart at 3100 nautical miles (D). 
Read across to 5000 feet density altitude (E) and 
down to find gross weight at end of cruise 41, 300 
pounds (F). The difference between the weight at 
start of cruise and the weight at end of cruise 
(42, 900- 41,300 = 1600) is the weight of fuel used 
for 350 nautical miles cruise at CAS for long range. 
CAS is obtained from the applicable nautical miles 
per pound of fuel chart. Determination of time for 
cruise is done by the same procedure with the long 
range prediction time curve (figure 2A5-8). 

Note 

These charts can also be used to find the 
distance traveled and the elapsed time for 
any given amount of fuel used. Enter the 
chart at the gross weight at start of 
cruise and at end of cruise. Extend lines 
from these two points up to the density 
altitude line, then across to the distance 
at altitude scale. The difference between 
the two points of distance is the distance 
traveled. 

CRUISE CONTROL- ONE ENGINE INOPERATIVE 
Nautical miles per pound of fuel data similar to that 
presented for normal cruise is presented for cruise 
with one engine inoperative, propeller feathered 
(figures 2A5-9 through 2A5-12). It is important 
that the propeller be feathered; if it is allowed to 
windmill, a serious reduction in range will result. 
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LONG RANGE PREDICTION • TIME 
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DATA BASIS: FLIGHT TEST 
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PROPELLER FEATHERED STANDARD ATMOSPHERE ENGINES: R2800- 99W 
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