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SCOPE AND ARRANGEMENT GLOSSARY OF TERMS AND
ABBREVIATIONS
The charts contained in this Appendix present the
performance of the (® and () airplanes in a ABSOLUTE CEILING — Maximum altitude at which
graphical form. They are based on ICAO standard level flight can be maintained with zero feet per
atmospheric conditions; however, nomograms are minute rate of climb,
provided to allow corrections for non-standard con-
ditions as necessary. The charts are arranged in ACCELERATION CHECK SPEED, TIME/
a logical sequence in seven basic divisions for plan- DISTANCE — A means of checking airplane acceler-
ning general phases of each flight, ation during takeoff roll using time or distance.
The acceleration time check provides the most
PART 1 — INTRODUCTION accurate check of acceleration, With this method,
an even 10 knot increment not less than 5 and not
PART 2 — ENGINE DATA more than 15 knots below refusal speed will nor-
mally be used as an acceleration check speed. As
PART 3 — TAKEOFF a secondary procedure, on marked runways the
acceleration check may be made at a distance
PART 4 - CLIMB marker. For this method, the acceleration check
point will normally be the first 1000 foot marker
PART 5 — CRUISE at least 500 feet but no more than 1500 feet prior
to the refusal distance,
PART 6 — APPROACH AND LANDING
PART 7 — MISSION PLANNING AIRSPEED
Descriptive text in each part discusses and explains IAS — Indicated airspeed; observed airspeed cor-
the use of the charts provided. A sample problem rected for instrument error.
at the end of the Appendix shows how the individual
performance charts for each phase of a flight can be CAS — Calibrated airspeed: IAS corrected for
combined for flight planning purposes. installation error in the pitot system,
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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,

TAS — True airspeed; EAS corrected for relative
density,
1
TAS = EAS X

Vo

BEST 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 FAILURE SPEED (Vcrit) — The
speed at which failure of one engine permits accel-
eration to takeoff in the same distance that the air-
plane may 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).

2A1-2

T.O. 1T-29A-1

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 TAKECTF) 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) — 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
5° 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 15°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 (o) = Density ratio (p/po). The ratio between
ambient density and standard sea level density.
1 _ is the correction factor for air density applied
Vo
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 (VSTALL) — Speed at which the air-
plane starts to drop because of separation of air-
flow 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
performance. Standard air at sea level is repre-
sented by a barometric pressure of 29,92 in, Hg
at 59°F (15°C).

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

TAKEOFF SPEED — Speed at which main wheels
leave the ground.

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

WING ACCOUNTABILITY — The wind correction
nomograms on the carts are calculated on the
basis of 100% wind accountability. Reported head-
winds should be used at 50% of their value and re-
ported tail winds should be used at 150% of their
value if the wind is measured at a source other
than the runway.

DISCUSSION OF STANDARD CHARTS

The standard charts (figures 2A1-1 through 2A1-7)
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 compressibility effect on air-
speed and altitude indication is negligible. Never-
theless, the airplane commander should study the
standard charts and their limitations and be ready 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°C,
b, FPressure altitude = 3500 feet.
¢, L <1083,
VT

d. Density altitude = 5400 feet,

This chart also provided a ———%T— value necessary to
v
change equivalent airspeed to true airspeed. Enter
the chart with the given temperature condition, pro-
ceed vertically to the pressure altitude, and read
1
Vo
True airspeed (TAS) may then be obtained from

value.

horizontally to the right to obtain the
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equivalent airspeed (EAS) by multiplying the given
EAS by the

! value
Vo ’
DENSITY ALTITUDE VERSUS \/—10_-
1

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

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°C
(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. TFor 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) provides
the necessary corrections to field elevation to obtain
pressure altitude from the altimeter setting., To
determine pressure altitude, find the altitude cor-
rection { A ALT) for the given altimeter setting. Add
this correction algebraically to the field elevation to
obtain pressure altitude.

TEMPERATURE CONVERSION CHART

The Temperature Conversion Chart (figure 241-3)
is presented in degrees centigrade versus degrees
Fahrenheit to facilitate the conversion of given tem-
peratures as desired.

AIRSPEED CALIBRATION

Airspeed Calibration {figure 2A1-6) for the airspeed
system shows indicated airspeed versus calibrated
airspeed to account for the location of the static
pressure pickup, The effects of airplane attitude
are negligible to the position error in terms of wing
flap setting, landing gear position, and gross weight,

AIRSPEED COMPRESSIBILITY CORRECTION CHART

This chart (figure 2A1-7) presents calibrated air-
speed versus 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.

2A1-3



T.O. 1T-29A-1

Appendix IT

Part 1

DENSITY ALTITUDE CHART
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DENSITY ALTITUDE V§ ——
Vo
TRUE AIRSPEED = EQUIVALENT AIRSPEED x -
o
R R K
(FEEH VO | (FEEm VO | (FEem VO | (Feemy VO | (Feen VO | (reem VO | (reem VO | (FeET) VO
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 | 16%00 1.3007 | 20100 1.3724 | 23200 1.4477
1000 1.0148 4200 1.0643 7400 1.1174 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 11,3094 | 20500 1.3819 | 23600 1.457%
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 1 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 1.33821{ 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 2A1-2
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Standard Altitude Table
Standard Sea Level Air:
T = 150 C. W = . 07651 Ib/cu. ft. /2 = .002378 slugs/cu. ft.
P = 29.921 in. of Hg. 1" of Hg. = 70.732 Ib/sq. ft. = 0.4912 lb/sq. in.
This table is based on NACA Technical Report No. 218 @, - 1116 ft. /sec.
Speed of
Alti- Density 1 Sound Pressure
tude Ratio ‘/T':j Temperature Ratio In. of Ratio
feet /%o Deg. C Deg. F afag Hg. P/Po
e
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 1.0511 7.075 44.735 . 986 25. 84 . 8636
5000 . 8616 1.0773 5.094 41,169 . 983 24. 89 . 8320
6000 . 83568 1.0938 3.113 37.603 .979 23.98 . 8013
7000 . 8106 1.1107 1,132 34.037 . 976 23.09 L7716
8000 . 7859 1.1280 -0. 850 30.471 . 972 22.22 L7427
9000 . 7619 1.1456 -2.831 26,904 . 968 21.38 L7147
10000 . 7384 1.1637 ~4, 812 23,338 . 965 20.58 .6876
11000 L7154 1,1822 -6.793 19,772 . 962 19.79 .6614
12000 . 6931 1.2012 -8.774 16,2086 .958 19.03 . 6359
13000 . 8712 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 . 5508 1.3473 -22.643 -8.757 . 932 14.33 . 4730
20000 . 5327 1.3701 -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 -0 568 -23.022 . 917 12.10 .4045
24000 . 4640 1.4681 -32.549 -26.588 . 914 11.59 . 3874
25000 . 4480 1,.4540 -34.530 -30.154 .910 11.10 . 3709
26000 . 4323 1.5209 -36.511 -33.720 . 906 10.62 . 3560
27000 L4171 - 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 . 895 293 . 3106
30000 . 3740 1.6352 -44,436 -47.985 . 891 8. 880 . 2968
31600 . 3603 1.6659 -46.417 ~-51, 551 . 887 8.483 . 2834
32000 . 3472 1,€971 -48. 399 -55.117 . 883 8.101 . 2707
33600 . 3343 1.7295 -50. 379 -58.684 . 879 7.%32 . 2583
34000 . 3218 1.7628 -52. 361 -62.250 . 875 7.377 . 2465
35000 . 3098 1.7966 -54, 342 -65. 3186 . 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 L2137
38000 . 2692 1.8273 -55.000 -87.000 . 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 -§7.000 . 870 5.283 L1765
42000 . 2224 2.1207 -55. 000 -67.000 . 870 5.036 . 1683
43000 . 2120 2.1718 -55.000 -67.000 . 870 4.802 . 1605
44000 . 2021 2.2244 -55. 000 -67.000 . 870 4.578 . 15830
45000 . 1926 2.2785 -55. 000 -67. 000 . 870 4. 364 . 1458
46000 . 1837 2.3332 +55. 000 -67. 000 . 870 4.150 . 1391
47000 L1751 2.3893 -55. 000 -67.000 . 870 3.966 . 1325
48000 . 1669 2.4478 -55. 000 -67. 000 . 870 3.781 . 1264
49000 . 15681 2.5071 -55, 000 -67.000 . 870 3.604 . 1205
50000 . 1517 2.5675 -55. 000 -67.000 . 870 3.436 . 1149
25,7504

2A1-6

Figure 241-3




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

Appendix II

Part 1
PRESSURE ALTITUDE TABLE
PRESSURE ALTITUDE = FIELD ELEVATION + A ALTITUDE

ALTI- ALTI- ALTH- ALTH ALTI- ALTI- BT
METER O METER & | METER METER O METER & | METER 2 | wmeTeR
SETTING ALT - JseTTing AT Jserrine. AT fserring AT Jsering ALT Jserring ALT [setting AL
INHG  FT e FT e FT Pwws FTo [ wews FT [ mws T omewe T
28.00 1824 28.50 1340 29.00 863 29.50 392 30.00 -73 30.50 —531 31.00 —-983
.01 1814 .51 1330 .01 853 51 382 .01 —82 51 —540 .01 —992
.02 1805 52 1321 .02 44 .52 373 .02 -91 52 —549 02 —1o01
03 1795 .53 1311 .03 834 .53 364 .03 - 100 .53 —558 .03 -1010
.04 1785 .54 1302 .04 825 .54 354 .04 -110 .54 —567 .04 -1019
.05 1776 .55 1292 .05 815 .55 345 .05 -119 .55 —-576 05 —1028
.06 1766 .56 1282 .06 806 .56 336 .06 -128 .56 —585 .06 —1037
.07 1756 57 1273 .07 796 .57 326 .07 -137 .57 -594 .07 -—1046
.08 1746 .58 1263 .08 787 .58 318 .08 —146 .58 —604 .08 -=1055
.09 1737 .59 1254 .09 777 .59 308 .09 —156 .59 -613 .09 -—-1064
28.10 1727 28.60 1244 29.10 768 29.60 298 30.10 — 165 30.60 -622 32,00 -1073
A 1717 61 1234 1 758 .61 289 1 —174 .61 —-631

12 1707 62 1225 2 749 62 280 12 -183 62 - 640

.13 1698 .63 1215 .13 739 63 270 13 —-192 .63 —649

14 1688 64 1206 .14 730 .64 261 14 —202 .64 —658

15 1678 .65 1196 15 721 .65 252 .15 =21 65 —-667

16 1668 .66 1186 16 71 66 242 16 -220 .66 -676

7 1659 67 177 17 702 67 233 A7 —-229 67 -~ 685

.18 1649 .68 1167 .18 692 .68 224 .18 —238 .68 —694

.19 1639 .69 1158 19 683 69 215 .19 —248 .69 —-703

28.20 1630 28.70 1148 29.20 673 29.70 205 30.20 —257 30.70 ~712

W21 1620 71 1139 .21 664 WA 196 .21 —266 71 -721

.22 1610 .72 1129 .22 655 72 187 .22 —-275 .72 -730

.23 1601 .73 1120 .23 645 .73 177 .23 -284 .73 -740

.24 1591 74 1110 .24 636 74 168 .24 —-293 .74 —749

.25 1581 .75 1100 .25 626 .75 159 .25 —~303 .75 —-758

.26 1572 76 1091 .26 617 .76 149 .26 —-312 .76 ~767

.27 1562 77 1081 .27 607 77 140 .27 —-321 77 —776

.28 1552 .78 1072 .28 598 .78 131 .28 —-330 .78 —785

.29 1542 79 1062 .29 589 .79 122 .29 —-339 .79 —-794

28,30 1533 28.80 1053 29.30 579 29.80 112 30.30 —348 30.80 —-803

31 1523 .81 1043 31 570 .81 103 .31 —358 .81 —-812

.32 1513 .82 1034 .32 560 .82 94 .32 -367 .82 -821

.33 1504 .83 1024 .33 551 .83 85 .33 —376 .83 —830

.34 1494 .84 1015 .34 542 .84 75 .34 —385 .84 —-839

.35 1484 .85 1005 .35 532 .85 66 .35 -394 .85 — 848

.36 1475 .86 995 .36 523 .86 57 .36 ~403 .86 —857

.37 1465 .87 986 .37 514 .87 47 .37 —412 .87 —866

.38 1456 .88 976 .38 504 .88 38 .38 —421 .88 —875

.39 1446 .89 967 .39 495 .89 29 .39 —43) .89 —884

28.40 1436 28.90 957 29.40 485 29.90 20 30.40 — 440 30.90 ~893

.41 1427 .91 948 .41 476 .91 10 .41 — 449 .91 -902

.42 1417 .92 938 42 467 .92 1 42 —~458 .92 -91

.43 1407 .93 929 43 457 .93 -8 .43 —467 .93 -920

.44 1398 .94 919 .44 448 .94 -17 44 —476 94 —929

45 1388 .95 910 .45 439 .95 -26 .45 — 485 .95 —~938

.46 1378 .96 900 .46 429 96 —36 46 — 494 .96 —947

.47 1369 .97 391 47 420 .97 ~-45 47 —-504 97 ~95¢

.48 1359 .98 881 .48 410 .98 —54 .48 -513 .98 —945

.49 1350 .99 872 .49 401 .99 —63 .49 -522 .99 —~974

46,257

Figure 2A1-4
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TEMPERATURE
CONVERSION CHART

| TEMPERATURE CONVERSION:
=717 CENTIGRADE = 5/9 (F-32)
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Figure 2A1-5
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MODEL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

AIRSPEED CALIBRATION

ENGINES: R2800 - 99W

INOTE:

22 THIS CALIBRATION FOR

4 ALL FLAP POSITIONS
"1 AND ALL WEIGHTS :
LANDING GEAR RETRACTED~
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—
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o
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CALIBRATED AIRSPEED - KNOTS

=
[
T

24,1744

INDICATED AIRSPEED - KNOTS

Figure 2A1-6
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AIRSPEED COMPRESSIBILITY CORRECTION

600

TUSEA LEVELFR
N

1o 1]10,000 FTes ]

500

TN

N
:;::\\ I

400

300

EQUIVALENT AIRSPEED - KNOTS

200

100§~

0 100 200 300 400 500
CALIBRATED AIRSPEED - KNOTS

45,502C

Figure 2A1-17
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ENGINE DATA

ENGINE POWER TIME LIMITATIONS

The engines are approved by the manufacturer for
five minutes of operation at maximum wet power,
five minutes at maximum dry power, and 30 minutes
at MILITARY power. There is no time limit for
operations at METO power or less, Maximum power
is determined during the normal pretflight planning

by reference to the maximum power available curves.

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
such variables as spark advance, mixture strength,
maunifold pressure, torque pressure, carburetor air
temperature, cylinder head temperature, oil inlet
temperature, oil pressure and fuel pressure. These
limits must be observed individually and collectively
to stay within the envelope of conditions which deter-
mines reliable engine performance, and to avoid

malfunction. For power settings below the engine
ratings, such as those used for climb and cruise
flight, the operating limits are conservative from
the viewpoint of engine reliability and are set to
achieve long engine life and economical maintenance.
The control of power is established primarily by
setting rpm and manifold pressure. Power avail-
able curves and power charts show the rpm and
manifold pressure required for the full range of en-
gine performance under specific operating condi-
tions. The charts show a range of carburetor air
temperature and the manifold pressure required to
obtain a selected power corrected to the observed
temperature conditions. This correction for non-
standard conditions of carburetor air temperature
amounts to an increase in manifold pressure of ap-
proximately 1.0 percent for each 5.5°C that the
temperature exceeds standard altitude temperature
(15°C at sea level). If the carburetor air tempera-
ture is colder than standard, a corresponding de-
crease in manifold pressure is shown for accurate
power setting. The rules for application of this
manifold pressure correction vary depending on the
power level and on the operating condition, The
maximum manifold pressure specified in Section V
for each of the engine ratings is regarded as a never-
exceed limit under all operating conditions, except

Change 1 2A2-1
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for the allowable manifold pressure increase to
partially offset the loss of power due to humidity.
These limits appear in Section V and on the power
available charts. This means that no upward cor-
rection to manifold pressure is allowed at any of the
standard engine ratings to compensate for power loss
due to hotter than standard temperature conditions.
However, an upward correction to manifold pres-

§ sure to compensate for power loss due to high

humidity is allowed provided the increase is in
accordance with the correction graphs on the power
charts. For takeoff in colder than standard con-
ditions (with carubretor air temperatures below 15°C)
and particularly under extremely cold arctic con-
ditions, it is desirable to avoid overpowering the
engine beyond its ratings. Two alternate procedures
for adjusting power at the engine ratings are suggest-
ed under cold weather conditions: (1) Reduce the
takeoff manifold pressure approximately 1.0 inch Hg
for each 10°C bhelow standard carburetor air tempera-
ture (15°C at sea level). (2) Observe both manifold
pressure and torque pressure as a limit, adjusting
the throttle to whichever limit occurs first. The
torque pressure limit established should account for
normal tolerances of accuracy to torque-meter
instrumentation and should make allowance for engine
accessory power requirements by subtracting this
amount (four psi for right engine) from the maximum
allowable torque pressure. At lower power levels,
below the engine ratings, such as at climb and

cruise power settings, manifold pressure has been
corrected either up or down for variation of car-
buretor air temperature from standard altitude air
temperature in accordance with the methods outlined
above. Once the correct manifold pressure is
established, it is usually regarded as a maximum
operating limit to avoid the possibility of over-
boosting a malfunctioning engine. At these power
settings, torque pressure can also be used as a

limit in conjunction with manifold pressure.

RECOMMENDED CONTINUOUS CRUISE OPERATION

It is permissible to use up to METO power for con-
tinuous cruise operation; however, this procedure
yields range values that are considerably less than
maximum, A detailed study of the power charts and
the endurance summary chart reveals that optimum
cruise performance requires a gradual increase in
cruise altitude as the flight progresses. The opti-
mum cruise profile can be attained by using altitude
and airspeed as the most important cruise para-
meters, while using the MAP, TPSI, rpm, and fuel
flow indication only to monitor the engine operation.
For best airplane performance at a given altitude,
engine controls must be adjusted so that a gradual
decrease in power is accomplished. If the pre-
determined BHP, as defined by the cruise charts,
does not give the recommended cruise airspeed,
then the MAP should be adjusted until the correct
airspeed is obtained. Do not exceed engine opera-
ting limits in making this adjustment.

DISCUSSION OF CHARTS

MAXIMUM POWER AVAILABLE
The Maximum Power Available Charts (figure 2A2-1
through 2A2-5) include nomograms correcting en-

2A2-2 Change 1
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gine delivered power to nonstandard conditions both
with and without water-alcohol injection (wet or dry)
for normal fuel grade 115/145 and alternate fuel
grade 100/130. The charts show the maximum
power available for given conditions of pressure
altitude, CAT., and dew point temperature. An
expected TPSI scale is included and a minimum per-
formance TPSI scale which incorporates a 5% mar-
gin for operational use. The maximum power avail-
able charts are based upon operation at 2800 rpm
and full throttle except where manifold pressure
(MAP) is limited by the engine manufacturer's re-
commendations, In operation at higher elevations,
use all available power but do not exceed limits. An
Alternate Maximum Power Available Chart is based
on operation at 2700 rpm when using alternate fuel
grade 100/130.

W AN

POV OO OO OOOODOUD

For takeoff in colder than standard con-
ditions (with carburetor air temperature
below 15°C sea level) avoid overboosting
the engines beyond their ratings. Ob-
serve torque pressure limits during take-
off and reduce manifold pressure approx-
imately 0.5 in. Hg. for each 5° below
standard CAT (15°C sea level). A nomo-
gram above the maximum power limit on
each chart provides the necessary cor-
rection to expected manifold pressure for
colder than standard conditions.

To partially offset the loss of power due to humidity,
the expected MAP for takeoff powers as provided in
the applicable power available chart may be increased
due to the existing water vapor pressure up to a
maximum of 1.5 inches Hg. This correction may
only be made when the combination of pressure alti-
tude and carburetor air temperature indicate that
takeoff power may be developed with less than full
throttle setting.

The maximum power available curves are to be used
to determine the minimum performance TPSI for
computing takeoff performance. These computations
are to be accomplished as a part of the preflight
planning.

EXAMPLE
Given:
CAT (OAT +1°C) = 20°C.

Pressure altitude = 3500 feet,

Dew point = 55°F .

Power condition = Wet, 2800 rpm, AUTO RICH.
Note

The values of OAT should be obtained
whenever possible from the tower. In-
dicated OAT is less desirable because
of radiation effects when the airplane 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° (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

e 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).

e 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 (4),
parallel the guide lines to the allowable
correction (B}, then proceed horizon-
tally to BHP and torque pressure.

MANIFOLD PRESSURE LIMITS

A manifold pressure limits curve (figure 2A2-6) 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 mix-
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

High power (30 in. Hg MAP and above)
engine operation at speeds between

2500 and 2700 rpm may cause propeller
blade fatigue failure induced by resonant
vibration stresses.

Appendix II
Part 2

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. In addition, the schedules
provide the TPSI and fuel flow which should be ob-
tained 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
blower, the minimum fuel flow figures represent the
fuel flow tolerance of the carburetor based on engine
manufacturer'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 deficiency.
If the mixture is manually adjusted to cor-
rect such a power 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 and 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 particular
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 horizontally
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 ram. 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 1 2A2-3
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if the BHP is held constant the effect of ram will EXAMPLE

increase the altitude at which this power can be

developed at the full throttle position. Given:

FUEL FLOW PER ENGINE BHP per engine = 800 bhp.

Fuel flow per engine charts (figures 2A2-26 and

2A2-27) are presented to determine fuel flow, cor- RPM = 1800,

responding to any selected brake horsepower, Cur-

ves for manual lean and manual adjust operation in Blower = LOW.

high or low blower at various rpm values are pro-

vided. The desired fuel flows on these charts were Enter chart (figure 2A2-26) at 800 bhp (A) and read
obtained by flight test and are approximately 5% up to rpm 1800 (B). Read across to the left and read
richer than the engine manufacturer's minimum fuel fuel flow 364 pph (C). Note that mixture is manual
flow listed on the power schedules, lean from best power.

2A2-4
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MAXIMUM WET POWER AVAILABLE

mooeL: T-29 C/D LOW BLOWER 2800 RPM  AUTO RICH
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MODEL: T-29 C/D
DATE: 10 SEPTEMBER 1965
DATA sasis: ESTIMATED

MAXIMUM DRY POWER AVAILABLE

LOW BLOWER 2800 RPM AUTO RICH

FUEL GRADE: 115/145

ENGlNES:R2800-99w
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moDEL: T-29 C/D
DATE: 5 DECEMBER 1967
DATA BAsls: ESTIMATED

MAXIMUM WET POWER AVAILABLE
LOW BLOWER 2800 RPM AUTO RICH
FUEL GRADE: 100/130

ENGINES: R2800-99W
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MoDEL: T-29 C/D
DATE: 5 DECEMBER 1967
DATA Basis: ESTIMATED

MAXIMUM DRY POWER AVAILABLE

LOW BLOWER 2800 RPM AUTO RICH
FUEL GRADE 100/130

ENGINES: R2800-99W
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PRESSURE ALTITUDE - 1000 FEET
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TO HUMIDITY (FOR PART THROTTLE
OPERATION ONLY).
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NOTES:

(1) CATEQUALS 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.

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

DATE: 5 DECEMBER 1967 LOW BLOWER 2700 RPM AUTO RICH
DATA Basls: ESTIMATED FUEL GRADE 100/130 ENGINES: R2800-99W
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MANIFOLD PRESSURE LIMITS
MODEL: T-29C/D

DATE: 1 APRIL 1957 FUEL GRADE: 115/145 STANDARD ATMOSPHERE
DATA BASIS: ENGINE MANUFACTURER’S DATA ENGINES: R2800 - 99W

LOW BLOWER

& MAXIMUM POWER &

ADRY - SEA LEVELF

: 130 TPSI i

- IMUM POWER 530
WET - SEA LEVELES

A4 141 TPSI

- HIGH BLOWER

2800}

2600f-=

"~ AUTO RICH
(2500 RPM
LIMIT)

2400}~

L LEAN 4445
M LIMIT) | L

&
N
[~
[=]
N
N
[=]
o

ENGINE RPM
ENGINE RPM

2000}

1800 |—

1600 f—=L.

| SEA LEVEL:

1400 K R e e P e e e naoo L b
30 40 50 60 30 40

50
LIMIT MAP - INCHES HG LIMIT MAP - INCHES HG

60

NOTES:

(1) IN MANUAL LEAN ADD 1/2 INCH MAP FOR EACH 10°C ABOVE STANDARD
TEMPERATURE AND SUBTRACT 1/2 INCH MAP FOR EACH 16°C BELOW
STANDARD, EXCEPT DO NOT EXCEED MAXIMUM MAP LIMIT.

{2) IN AUTO RICH, ADD 1 INCH MAP FOR EACH 10°C ABOVE STANDARD
TEMPERATURE AND SUBTRACT 1 INCH MAP FOR EACH 10°C BELOW
STANDARD EXCEPT DO NOT EXCEED MAXIMUM POWER AND METO
POWER MAP LIMITS.

(3) ENGINE OPERATION ABOVE INDICATED MAP/RPM COMBINATIONS MAY
RESULT IN EXCEEDING TORQUE PRESSURE LIMITS ON A STANDARD CAY.

145,435D

Figure 2A2-6

2A2-10 Change 1
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mopeL: T-29C/D

DATE: 14 OCTOBER 1969

CLIMB POWER SCHEDULE
1500 BHP/ENGINE

paTA Basls: ENGINE MANUFACTURER'S DATA

ENGINES: R2800-99W

AUTO RICH MIXTURE

PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL | MININUM | DESIRED
ALTITUDE BLOWER | RPM | ppESSURE| FLOW FLOW
{FEET) -30°C -20°C -10°C 0°C +10°C +20°C +30°C (PSN) (PPH) (PPH)
20,000 40.2  40.8
19,000 40.2 409  F.T.
18,000 39.6 | 410 418 F.T.
17,000 39.6 FT.  FE.T.
16,000 39.7 435 44.5
15,000 36.2 43.5 445 HIGH 2500 95 1110 1145
14,000 36.3 | 405 414 42.1 42.8 42.5
13,000 3.4 371 37.8 421 42.8 43.5
12,000 3%.5  37.2 379 42.2 42.9 43.6 HIGH 2400 99 1040 1045
11,000 36.7
10,000 36.8
9,000 37.0
8,000 37.1 4.2
7,000 37.3 4.4 Low 2400 99 980 1030
6,000 37.5  38.2 9.0 39.7 40.4 1.2 418
5,000 7.6 384 39.2 39.9 40.6 a3 42.0
4,000 37.8 38.6 9.4 40.1 40.8 4.5 2.2
3,000 380  38.8  39.6 40.3 41.0 0.7 424 Low 2300 103 950 1085
2,000 8.2 39.0  39.8 40.5 4.2 419 42.6
1,000 8.4 39.2  40.0 40.7 a4 421 428
s.L. 3.7 39.5  40.3 41.0 0.7 4.4 £
NOTES:
(1) MINIMUM FUEL FLOW VALUES ARE ENGINE MANUFACTURER'S
RECOMMENDED MINIMUMS.
(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 C A T
20 CC AT VALUES FOR INTERPOLATION ONLY.
45,970E
Figure 2A2-7
Change 1 2A2-11
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mopeL: T-29 C/D CLIMB POWER SCHEDULE

DATE: 2 MARCH 1966 2400 RPM - 1400 BHP
DATA BAsls: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W
AUTO RICH MIXTURE
PRESSURE CARBURETOR AR T EMPERATORE NOMINAE | MiniMUM) DESIRED
ALTITUDE BLOWER | RPM | p23dbe | ElGw FLOW
(FEET) -30°C ~20°C -10°C 0°C +10°C +20°C +30°C (PSh (PPH) (PPH)
22,000 F.T.
21,000 367 F.T.
20,000 3.7 374 F.T.
19,000 36.8 375 38.2 F.T. F.T.
18,000 3.8  37.5 382 38.8 39.6
17,000 36.8 375  38.2 38.8 39.6 SEE
16,000 3.8 375  38.2 38.8 39.6 NC(>3T)E HIGH 2400 92 960 n1o
15,000 33.8
14,000 33.9
13,000 34.0
12,000 34.1
11,000 34.2
10,000 343 350 357 36.3 37.0 37.6 38.3
9,000 34.5 351 35.8 36.5 37.1 37.8  38.4
8,000 34.6 352 359 36.6 37.2 379 385
7,000 347 353 360 36.7 37.4 38.1 38.6
6,000 4.8 354 361 36.8 37.5 382 38.7
5,000 350 357  36.4 37.1 37.8 385  39.0 LOW 2400 92 920 1065
4,000 352 359  36.6 37.4 38.0 3.7 39.3
3,000 35.4 361 36.8 37.5 38.2 38.9  39.5
2,000 355 362 37,0  37.6 38.3 9.0 39.7
1,000 358 365  37.3 37.9 38.6 39.3 40,0
s.L. 36.1 3.8 375 38.2 38.9  39.6  40.2
NOTES:

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

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

24,216D

Figure 2A2-8
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T.O. 1T-29A-1

Appendix I
Part 2

mopeL: T-29C/D

DATE: 1 OCTOBER 1962

CLIMB POWER SCHEDULE

DATA BASIS: ESTIMATED

METO POWER
MIXTURE AUTO RICH

ENGINES: R2800 - 99W

PRESSURE CARBURETOR AIR TEMPERATURE °C NOMINAL | MINIMUM | DESIRED
A(LFT;[TJ;DE -30 | -20 | -0 | o | +15 ] +30 | +40 PLOWER) RPM | eressure | FLOW i
(Psh) (PPH) (PPH)
20,000 402 FE.T.
19,000 403 410 F.T.
18,000 40.4 41.1 41.8 F.T.
17,000 42.8 41.2 41.9 42.7 F.T. HIGH 2500 95 1110 1145 1500
16,000
15,000
14,000
13,000
12,000 HIGH 2500 101 1210 1230 1600
11,000
10,000
9,000
8,000
LOW 2700 100 1240 1300 1700
7,000
6,000 48.7 49.2 49.5 50.0 50.6 46.3
5,000 49.0 49.4 49.7 50.2 50.8
4,000 49.2 49.7 50.0 50.5 51.2
3,000 49.2 49.7 50.2 50.7 51.3
LOW 2700 110 1470 1500 1900
2,000 49.5 50.0 50.5 51.0 51.5
1,000 49.7 50.2 50.7 51.2 51.5
S.L. 49.7 50.2 50.7 51.2 51.5
NOTES:
(1) F.T.INDICATES FULL THROTTLE.
(2) NO CABIN PRESSURIZATION LOAD
45,9724

Figure 2A2-9

2A2-13



Appendix II T.0. 1T-29A-1

Part 2

POWER SCHEDULE
500 BHP/ENG

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

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

MANUAL LEAN FROM BEST POWER

24,203C

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

(2) NO CABIN PRESSURIZATION LOAD.

MANIFOLD PRESSURE (IN. HG)
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL NOMINAL
ALTITUDE TORQUE FUEL
(FEET) | _3poc —20°C ~10°C  0°C  +10°C +20°C +30°C  +38°C | BLOWER | RPM PR i
20,000 18.9 193] 190 193 197 { 194 197 200
LoW 1900 41 265
19,000 19.7 19.4 198 202 | 19.8  20.2  20.5 | 20.3
18,000 9.8 2021 200 204 207 ] 2004 207 211
Low 1800 44 255
17,000 20.6 20.4 208 2121} 2009 213 216 l 21.3
16,000 208 2131 21.0 214! 218 ] 215 218 22.2
A Low 1700 46 250
15,000 210 215 219 22.4y| 220 224 22.8 | 224
14,000 2.2 | 217, 221 [226] 230 | 226 230  23.4
e T T e > - LOW 1600 49 240
13,000 22.4 22.9  23.4 | 228 § 232 236 23.6
12,000 22.7 2.1 23.6 1234 _ 23.8 242 247
Tl e
11,000 229 234  23.8 243 247 251 24.9 LOW 1500 53 235
10,000 23.1 23.6 240 245 250  25.4 25.1
9,000 2.4  23.9 244 248 253 257 262 266
8,000 2.7 242 246 251 256  26.0  26.4  26.9
7,000 24.0 24.5  24.9 254 259 263 267 2.2
6,000 242 247 252 257 262 26,6  27.0 2.5
5,000 24.5 250 255 260 26,5 27.0  27.4 279
4,000 24.8 25.3 258  26.3  26.8  27.3  27.7  28.2 Low 1400 56 230
3,000 252 257 262 267 2.2 277 28.2 287
2,000 255  26.0 2.5 27.0  27.5  28.0  28.5  28.9
1,000 259  26.4 269  27.4  27.9 28,4 289  29.3
s.L. 2.2 267 27.2 277 282 287  29.2  29.7
NOTES:

2A2-14

Figure 2A2-10




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

Appendix I

Part 2

POWER SCHEDULE
mobeL: T-29C/D

DATE: 1 APRIL 1957 600 BHP/ENG
DATA BASIS: ENGINE MANUFACTURER'S DATA

ENGINES: R2800 - 99W

MANUAL LEAN FROM BEST POWER

PRESSURE MANIFOL D PRESSURE ({IN. HG) NOMINAL |NOMINAL,
ALTITUDE CARBURETOR AIR TEMPERATURE BLOWER | RPM | TORQUE | FUEL
(FEET) -30°C ~20°C -10°C 0°C +10°C +20°C +30°C +38° C (PSI) (PPH)
15,000 22,6 23.1 I 22.9 23.4 23.8 24.2
|
14,000 22.9 23.3 B7, 242 l 24.1 24.5 24.9 Low | 1700 s 280
13,000 88 | 26 2411 245 25.0 25.4 25.1 25.4
12,000 24.0 24.5 250y | 24.8 25.3 25.7 26.1 25.6
u,000 | 248 | 247 25.7 26.1 25.9 2.3 26.8
10,000 25.1 25.7 254¥ 258 23 26.5 27.0 Low | 1600 59 270
9,000 25.4 25.9 2.5 2.9 |L 26.5 27.3
8,000 25.7 2.3 2.8 27.2 27.7 28.1
7,000 26.0 26.5 27.0 27.5 28,0 . 2.3 Low | 1500 63 265
6,000 26.4 26.9 27.4 27.9 2.5 28.5
5,000 26.7 27.2 27.7 28.2 28.7 29.3 29.8 30.2
4,000 27.0 27.5 28.1 28.7 29.1 29.7 30.2 30.6
3,000 27.3 27.8 28.4 2.0 29.5 30.0 30.5 31.0 Low | 1400 68 260
2,000 27.6 28.1 28.7 29.2 2.7 3.3 30.8 31.3
1,000 27.9 28.4 29.0 29.5 30.1 30.6 31.1 31.6
SiL. 28.3 28.9 29.4 30.0 30.5 31,1 31.6 32.0
NOTES:

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

(2) NO CABIN PRESSURIZATION LOAD.

24,204C

Figure 2A2-11
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Appendix I T.O. 1T-29A-1

Part 2
vopEL. T .29C/D POWER SCHEDUL E
DATE: 1 APRIL 1957
DATA BASIS: ENGINE MANUFACTURER'S DATA 700 BHP/ENG ENGINES: R2800 - 99W
MANUAL LEAN FROM BEST POWER
MANIFOLD PRESSURE (N, HG) NOMINAL NOMINAL
PRESSURE CARBURETOR AIR TEMP ERATURE TORQUE FUEL
ALTITUDE > BLOWER RPM PRESSURE ELOW
(FEET) | -30°C kzo"c ]-m c| ooc +1o°q +20°C [ +30°C ! +38°C s PPy
25,000 21.9 224 228 233 | 231 235 23.9
24,000 22,9 233 | 228  23.2 237 | 23.6 24,0 HIGH 2200 50 370
23,000 22.9 233 23.8 | 23.3 237 240 | 24.0
22,000 23.0 23.4 23.9 243 248 |242  24.6
HIGH 2100 53 360
21,000 23.8 24.3 ll 247 | 24.4 248 253 | 24.6
20,000 23.9 244 248 |245 249 254 258
19,000 24.8 25.3{ |24.9 25.4 259 26,3 | 25.8 HIGH 2000 55 350
12000 | 249 _[254]_ 260 | 255 260 264 | 259
17,000 23.2 25.5 *26.1 26.5  27.0 | 26.5  27.0
1 HIGH 1900 58 340
16,000 23.5 126.2 267 __ 270 27.6 | 271
|
15,000 23.7 4.1 245 250 |23 77, 8.2
14,000 24.6 25.0 247 254 256 26,0 | 28.3 HIGH 1800 62 330
13,000 24.8 253 258 263 | 259  26.3
12,000 25.6 2.1 26,5 | 265 270 |26.7 27.2 2.5
Low 1800 62 320
11,000 25.8 2.3 269 27.4 | 2.2 7.8
10,000 26.8 7.1 276 B2 28.9
9,000 27.1 7.3 27.8 8.4 29.1 } Low 1700 66 315
8,000 273 279 2.9 | 28.6 29.4
7,000 28.4 28,9 29.3  29.8  30.3 ]29.7 301
LOW 1600 69 310
6,000 28.6 29.2 30.3 |30.0 305 31.0 | 30.3
5,000 29.0 296 30,2 307 313 3.3 317
LOW 1500 74 305
4,000 29.3 209 305 311 3.7 N7 321
3,000 2.7 30.3 30,9 315 321 327 333 337
2,000 30.0 30,7 313 319 324 330  33.6 340 LOW 1400 79 295
1,000 30.4 31.0 317 323 328 33.4 340  34.4
NOTES:
(1) MANUAL LEAN MIXTURE SETTING
ESTABL ISHED BY 7 PSI TORQUE
PRESSURE DROP FROM BEST POWER.
(2) NO CABIN PRESSURIZATION LOAD
24,205C

Figure 2A2-12

2A2-16




T.O. 1T-29A-1

Appendix II
Part 2

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

DATA BASIS: ENGINE MANUFACTURER'S DATA

POWER SCHEDULE
800 BHP/ENG

ENGINES: R2800 - 99W

MANUAL LEAN FROM BEST POWER

MANIFOLD PRESSURE (IN.HG) NOMINAL NOMINA
PRESSURE CARBURETOR AIR TEMPERATURE TORQUE FUEL -
AL TITUDE = = 5 BLOWER RPM PRESSURE FLOW
(FEET) -30°C -20°C -10°C 0°c +10°C  +20°C  +30°C  +38°C
(PSI) (PPH)
25,000 23.9 24.4 24.9 25.2 25.6 26.1 F.T.
24,000 3.9 24.5 24.9 25.5 25.8 26.2 26.7 HIGH 2300 55 405
23,000 24.6 25.1 25.6 25.5 25.8 26.3 26.7
22,000 22.6 23.1 | 25.7 26.2 25.9 26.3 26.8
HIGH 2200 58 392
21,000 23.2 23.3 23.7 26.4 26.8 27.3 26.8
20,000 23.3 23.6 23.8 24.3 24.7 27.4 27.9
19,000 23.9 23.7 24.1 24.6 24.9 25.3 27.9 g HIGH 2100 61 384
18,000 24.0 24.4 24.3 24.8 25.2 25.5 26.0
17,000 24.7 24.5 25.0 25.5 25.3 25.8 I 2.2 26.5 jLow 2200 58 392
16,000 24.8 25.3 25.2 25.6 26.1 26.0 2.5 26.9
LOW 2100 61 382
15,000 25.0 25.5 26.0 26.5 26.3 26.7 | 26.7 27.1
14,000 26.1 25.6 26.1 26.7 27.1 26.9 27.4 27.8
LOW 2000 64 373
13,000 26.3 26.9 27.4 27.8 27.5 7.9
12,000 27.2 28.0 28.6 28.0 28.5 28.9
. ' LOW 1900 67 366
11,00 27.4 28.2 28.8 29.2 | 28.7 29.1
|
10,000 28.1 29.2 29.0 29,54 30.0 30.4
9,000 28.3 29.4 30.0 30.5" 30.2 30.6 LOW 1800 72 357
_ 8000 _| 287 _ 29.2 _ _29.8 30 30.2 30.7 30.8
7,000 29.6 30.2 30.9 31.5 31.9
——== - sLOW 1700 74 350
6,000 29.9 30.5 32.1
5,000 30.1 30.7 33.2
LOW 1600 79 345
4,000 30.4 31.0 32.6 32,2 32.8 33.4 32.9 33.3
3,000 30.7 31.2 31.9 32.5 33.1 33.7 34.3 4.7
2,000 31.0 31.6 32.2 32.9 33.5 34.0 34.6 35.0 LOW 1500 85 340
1,000 31.4 32.0 32.7 33.3 33.9 34.4 35.0 35.4
NOTES:

(1) MANUAL LEAN MIXTURE SETTING

ESTABLISHED BY 7 PS| TORQUE
PRESSURE DROP FROM BEST POWER.

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

24,206C

Figure 2A2-13

2A2-17



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

Appendix II
Part 2
mopeL: T-29C/D POWER SCHEDULE
DATE: 1 APRIL 1957 900 BHP/ENG
DATA BASIS: ENGINE MANUFACTURER’S DATA ENGINES; R2800-99W
MANUAL LEAN FROM BEST POWER
PRESSURE MANIFOLD PRESSURE {IN. HG) NOMINAL NOMINAL
CARBURETOR AIR TEMPERATURE TORQUE FUEL
AL TITUDE BLOWER RPM
(FEET) o o o o o o o ° PRESSURE FLOW
-30°C -20°C -10°C 0°C +10°C  +20°C +30°C  +38°C (PSI} (PPH)
25,000 26.7 27.2 F.T. F.T.
24,000 26.6 27.2 27.7 28.2 £ F.T.
23,000 26.7 27.3 27.8 28.2 28.8 29.3 F.T.
HIGH 2300 62 452
22,000 26.7 27.3 27.8 28.3 28.8 29.2 2.7
21,000 27.2 27.8 l 27.9 28.4
20,000 25.0 27.8 28.3 28.9
19,000 25.0 25.5 26.1 28.8 29.4 29.9 29.9
HIGH 2200 65 440
18,000 | 255 260 | 26.2 267 70 ] 0 305 l
17,000 25.6 26.1 26.7 27.2 27.2 27.7 30.6
HIGH 2100 68 430
16,000 26.3 2.8 26.8 27.3 27.7
15, 000 26.4 2.9 27.5 27.4 27.9 28.9
LOW 2200 65 426
14,000 27.3 27.8 27.6 28.2 28.7 29.0
13,000 27.4 28.0 2.5 | 2.3 28.8 29.6
LOW 2100 68 418
12,000 28,5 28.2 28.7 28.9 29.7
11,000 28.7 29.3 29.8 30.6
_.l—_—| LOW 2000 72 409
1,000 | 289 _ 295 _[30:0] 306 30.7
9,000 29.9 30.5 311 " 30.7 31.5 31.9
— LOW 1900 75 403
8,000 30.4 311 31.3 31.8 L:ﬂ.s 31.6 32,0
7,000 30.6 31.2 31.9 32.1 32.7 33.3
—————— LOW 1800 80 396
6,000 31.0 31.6 32.2 32.9 32.9 33.5 34.1 33.5
5,000 311 31.8 32.4 33.0 33.6 34.2 | 34.3 34.7 |} Low 1700 84 89
4,000 31.3 31.9 32.5 33.2 33.8 34.4 35.0 35.4
3,000 315 32.1 32.7 33.4 34.0 34.6 35.2 35.6
Low 1650 86 385
2,000 3L7 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 35.7 361
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.
24,207D

2A2-18

Figure 2A2-14




T.0. 1T-29A-1

Appendix II

Part 2

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

POWER SCHEDULE
950 BHP/ENG

DATA BASIS: ENGINE MANUFACTURER’S DATA

ENGINES: R2800 - 99W

MANIFOLD PRESSURE (IN. HG) NOMINAL NOMINAL
PRESSURE CARBURETOR AIR TEMPERATURE TORQUE FUEL
ALTITUDE BLOWER RPM PRESSURE FLOW

(FEET) | _30oc -20°C -10°C  0°C  +10°C  +20°C +30°C  +38°C (PSI) (PPH)
|
25,000 28.0 285  F.T.
24,000 28.0  28.5  29.0 F.T.
23,000 281 28.6 | 29.1 29.4 F.T. F.T. HIGH 2300 66 470
22,000 28.0  28.6  29.1 29.7  30.2 30.7
21,000 28.3 289 | 29.2 29.8  30.2 [ 30.7
20,000 260 | 0 25 301 1 30.3 30.8 {
HIGH 2200 70 460
19,000 261 2.6 272 | 302 306 | 30.8 i
18,000 2.5 270 | 27.3 27.8] 30.6 31,1
L HIGH 2100 72 450
17,000 2.6 270 277 l 279 283 | 312
16,000 273 278 L279 28.4 ] 28.5 29.0
15,000 27.5  28.0  28.6 I 28.5  29.0 L29.1 29.3  29.8
LOW 2200 70 445
14,000 28.0  28.6 [ 28.7 29.3 ] 29.3 29.7 ' 29.7  30.0
13,000 282 288 29.3 [ 29.5 301 298 30.3  30.8
LOW 2100 72 436
12,000 291 297 | 2951 301 ] 30.2 308 | 30.5  31.0
11,000
LOW 2000 76 430
| 10000
9,000
LOW 1950 78 425
8,000
7,000
LOW 1850 81 420
6,000
5,000
4,000
3,000 LOW 1750 86 410
2,000
1,000
NOTES:
(1) MANUAL LEAN MIXTURE SETTING
ESTABLISHED BY 7 PS| TORQUE
PRESSURE DROP FROM BEST POWER.
(2) F.T. INDICATES FULL THROTTLE.
(3) NO CABIN PRESSURIZATION LOAD.
24,150A

Figure 2A2-15
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Appendix I

T.O. 1T-29A-1

Part 2
MmopeL: T-29C/D POWER SCHEDULE
DATE: 1 APRIL 1957 1000 BHP/ENG
DATA BASIS: ENGINE MANUFACTURER’S DATA ENGINES: R2800 - 99W
MANUAL LEAN FROM BEST POWER
MANIFOLD PRESSURE (IN. HG) NOMINAL | NOMINAL
PRESSURE
ALTITUDE CARBURETOR AIR TEMPERATURE BLOWER RPM TORQUE FUEL
(FEET) R R PRESSURE FLOW
-30°c -20°c -10°C 0°c  +10°C +20°C  +30°Cc +38°C (PSI) (PPH)
23,000 29.1 29.7 F.T. F.T.
22,000 29.1 30.3 30.9 F.T.
21,000 29.2 30.3 30.9 314 F.T.
HIGH 2300 69 491
20,000 29.5 ] 29.8 30.3 30.9 31.4 32,0 F.T.
19,000 29.6 30.2 30.7 | 30,9 3.4 | 32.0 32,6
18,000 27.0 27.5 30.8 3.3 ] 31.5 32,0 ] 32.6
17,000 27.2 27.7 28.3 31.4 31.8 32.0 32.6
HIGH 2200 72 480
16,000 27.8 28,3 28.4 28,9 31.9 32.4 32,6
15,000 27.9 28,5 29.1 1 29.0 29.6 L32.5 33,0
HIGH 2100 76 468
14,000 28.8 29.4 29.2 2.7 | 29.7 30.1 | 33.0
13,000 28.9 29,5 30.1 29.8 30.4 30.2 30.8 31.2
LOW 2200 72 463
12,000 29.8 30,3 30.2 30.7I 30.5 31,1 317 31.4
11,000 30.4 30.6 3 . 30 314 31.3 319 32.3
— LOW 2100 76 455
10,000 30.5 31.1 31,3 {319 31.5 32.1 32.7 32.4
[ —— e ——— s e — —_—
9,000 30.7 31.3 32.0 32.1 32.6 32.2 32.8 33,2
— —\ Low 2000 79 450
8,000 30.9 31.5 32.1 32.6 32.8 33.4 34.0 33.4
7,000 31.1 3.7 32,3 32,9 33.5 34.2 34.2 346 |} Low 1900 83 445
—1—————--——>— ——————‘-——»
6,000 31.3 31.9 32.5 33.1 33.7 34.3 34.9 35.3
5,000 31.4 32,1 32,7 33.3 33.9 34.5 35,1 35.5
4,000 31.6 32.3 32.9 33.6 34.2 34.8 35.4 35.8
LOW 1850 86 440
3,000 31.9 32.5 33.1 33.8 34.3 35.0 35.6 36.0
2,000 32.0 32.7 33.3 33.9 34.5 35.1 35.7 36.1
1,000 32.3 32,9 33.6 34.2 34.8 35.4 36.0 36.4
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.
24,208D

2A2-20

Figure 2A2-16




T.0. 1T-29A-1

Appendix II
Part 2

MoDEL: T-29C/D

DATE: 1 APRIL 1957

POWER SCHEDULE
1050 BHP/ENG

DATA BASIS: ENGINE MANUFACTURER'S DATA

ENGINES: R2800 - 99W

MANIFOLD PRESSURE {IN. HG) NOMINAL N A
PRESSURE CARBURETOR AIR TEMPERATURE TORQUE ?:“C,'E',_L
ALTITUDE BLOWER RPM PRESSURE FLoW
(FEET) —30°C  -20°C -10°C  0°C  +10°C +20°C +30°C +38°C (PS1) (PPH)
23,000 30.6 F.T. F.T.
22,000 30.4 310 316  F.T.
21,000 30.3 309 | 317 32.2 F.T.  F.T. KIGH 2300 72 515
20,000 304 ~_31.0 3Ls | 322 328 333
19,000 6.7 313 l a6 322 | 329 334
18,000 28.2 | 315 3.9 | 323 327 33.3
HIGH 2200 76 500
17,600 28.3 289 321 326 | 328  33.4
16,000 28.8 | 290 296 | 327 332 339
HIGH 2100 80 490
15,000 289 295 ] 297 302 | 333 340
14,000 29.8 L29 7 30.3 [ 0.3 30,9  31.4
13,000 29.9 30.5] 30.5 31.0|[ 3.0 35
LOW 2200 76 485
12,000 30.4 ] 30.7 31.2] 310 3Ly 323 §323 327
11,000 30.6 31.2 L31.3 32.0” 32.0 32.5 | 325 329
10,000 |_ 307 _ 313 319 BT _s28 _ 33.2 ) 330 336 {
[~ T TR — | LOW 2100 80 475
9,000 30.8 315 321 327 333 33.8 | 33.81 33.8 5
8,000 3.0 36 323 328 335 340 || 340 _ 345 |
LOW 2000 83 470
7,000 31.2 3.8 32.4 33.0 337 342  34.8 I 34.6
6,000 31,3 320 326 33.2 338  34.4 350  35.4
5,000 315 32,1 32.8  33.4 340  34.6 352 356
4,000 317 323 329 336 342 348 354  35.8
LOW 1950 86 465
3,000 31.9 325 332 338 34.4 350  35.6 360
2,000 32.1 327 334 340 346 35.2 358 362
1,000 32,3 329 33.6 342 348 354 360  36.4
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.
24,151A

Figure 2A2-17
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Appendix I
Part 2

T.O. 1T-29A-1

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

DATA-BAS!IS: ENGINE MANUFACTURER’'S DATA

POWER SCHEDULE
1100 BHP/ENG

ENGINES: R2800 - 99W

MANUAL LEAN FROM BEST POWER

M

2)
(3

24,209D

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

F.T. INDICATES FULL THROTTLE.
NO CABIN PRESSURIZATION LOAD.

PRESSURE MANIFOLD PRESSURE (IN. HG) NOMINAL | NOMINAL
CARBURETOR AIR TEMPERATURE TORQUE FUEL
ALTITUDE BLOWER | RPM PrORAUE | FUEL
(FEET) | _30°c -20°C ~10°C  0°C  +10°C +20°C +30°C  +38°C (PSl) (PPH)
21,000 | 316 321 F.T.  F.T.
20,000 | 316 32.1 33.4 F.T.
19,000 | 317 340  F.T.
HIGH 2300 76 535
18,000 a9 | 341 346 F.T.
17,000 32,0 324 330 | 335 340 | 346 351
16,000 | 29.3 2.9 | 332 337 | 341 346 35.1
15,000 300 | 301 30.6, | 338 343 | 346 35.1
| HIGH 2200 79 520
14000 | 302 307 | 307 313 | 344 351 | 351
13,000 | 310 | 30.9  3L5|| 31.4 320 | 352 357
HIGH 2100 83 510
12,000 | 311 31.7 I 3tz 322 [ 2.2 328 | 357
n,000 | 3.2 319 32.5§ 329 | 330 336 34.0
) LOW 2200 79 505
| 10000 | 313 520 [326, 33.2 33.6  34.2 34,1
9,000 | 315 32,1 580 33.4 3.7 34.3 34.7
LOW 2100 83 495
8,000 | 317 323 3O WS 2 34.9
7000 | 319 325 Iy 37 343 350 35.6 36.0
e e e
6,000 | 321 327 33.4 340 346 352 358 36.2
500 | 322 328 335 341 347 353 359 36,3
4,000 323 330 387 343 349 355  36.1 36.5 LOW 2000 87 490
3,000 | 326 33.3 34.0  34.6 35.2  35.8 36.4 36.8
2,000 | 327  33.4 341 347 353 359 365  37.0
1,000 | 32.8 335 342 34.8 354 360 367  37.2
NOTES:

2A2-22
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wopeL: T-29C/D POWER SCHEDULE
DATE: 1 APRIL 1957
DATA BASIS: ENGINE MANUFACTURER'S DATA 1150 BHP-ENG ENGINES: R2800 - 99W
-
MANIFOLD PRESSURE (IN. HG) N N A
PRESSURE CARBURETOR AIR TEMPERATURE TOO%'QSEL ?:'{‘J'ENL L
ALTITUDE BLOWER RPM PRESSURE FLOV
(FT) -30°C -20°C —10°C 0°C . 10°C :20°C - 30°C +38°C (Ps (PPH)
HIGH 2300 80 533
HIGH 2200 83 539
}LOW 2200 83 522
’ ) ‘ Low 2100 87 513
4,000 32.6 33,2 339 346 35.2 35.8  36.4 36.8
3,000 32.8 334 34.1 14.8 35.4 36,0 36.6 37.0
2,000 32.9 33.6 343 34,9 35.5 3.1 36.8 37.2
1,000 33.2 33.9 346 35.2 35.8 3.4 37.1 37.5
NOTES:
(1) MANUAL LEAN MIXTURE SETTING
ESTABLISHED BY 7 FSI TORQUE
PRESSURE DROP FROM BEST POWER.
(2) F.T. INDICATES FULL THROTTLE.
(3) NO CABIN PRESSURIZATICN LOAD.
24,152

Figure 2A2-19
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mobeL: T-29C/D
DATE: 1 APRIL 1957
DATA BASIS: ENGINE MANUFACTURER’S DATA

POWER SCHEDULE

1200 BHP/ENG

ENGINES: R2800 - 99W

24,210D

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

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

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

MANIFOLD PRESSURE (IN. HG)
P RESSURE CARBURETOR AIR TEMPERATURE NOMINAL | MINIMUM | DESIRED
AL TITUDE " - R " R N R o | BLOWER [ RPM [PRESSURE] FLOW FLOW

(FEET) | -30°C -20°C -10°C  0°C  +10°C +20°C +30°C +38°C (Ps) (PPH) (PPH)
19,000 341  RT.

18,000 33.9 346 FRT. F.T.

17,000 3.9 346 353 3.0 F.T.

16,000 31.3 | 345 352 358 365 FT. F.T

HIGH [2300| 825 575 700
15,000
14,000

13,000

12,000

11,000 34.8 35.8

—==1 bLow | 2300 82 555

10,000 322 328 335 341 347 353 | 354 358

9,000 323 33.0 337 343 349 355 361 36.5

8,000 326 332 338 344 351 357 363 367

7,000 327 333 340 346 352 359 365  37.0

6,000 328 335 342 348 355 361 366  37.1

5,000 33.0 337 344 350 356 363 369 373 LOW | 2200 87 542

4,000 332 339 346 353 359 365 3.1 37.6

3,000 33.4 340 347 354 360 366 3.2 377

2,000 33.6 343 350 356 362 368 3.5 380

1,000 33.8 345 352 358 364 .0 377 382
NOTES:

2A2-24
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moDeL: T-29C/D POWER SCHEDULE
DATE: 5 DECEMBER 1967 1300 BHP/ENG
paTA Basis: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W
MANIFOLD PRESSURE (IN. HG)

AE$IE1'SL?BEE CARBURETOR AIR TEMPERATURE sLower| rem h{%%'&?'é MLNL}QEM DESU!EED
(FEET) | _30°C —20°C -10°C  0°C  +10°C +20°C +30°C +38°C R o
22,000 33.6 F.T.

21,000 33.7 344 F.T. F.T. F.T. F.T.
20,000 33.8 34.5 354 362 367 F.T.
HIGH | 2400 85.6 810 860
19,000 32.7 34.11 35.2 360 365  36.8
18,000 32.8 342 347 355  36.2 1 36.5
17,000 33.0 344 348 357  36.4 36.9
HIGH | 2300 89.5 770 825
16,000 34.0 35.0  35.8 l 35.9  36.6 37.1
15,000 34.1 351 359 369  37.4 37.9
14,000 343 353 362 372 37.6 38.2
13,000 33.3 33.9 . 38.3 HIGH | 2200 93.4 745 800
12,000 33.4 34.1 . 38.5
11,000 33.5  34.2 . 38.8
10,000 33.6 343 350  35.6  36.3 36.9
9,000 33.8 34.4 351 357  36.4 37.1
8,000 33.9 34.5 352 358 365 37.2
7,000 34.0 34.7 354 36.0 367 37.4
6,000 3.2 348 355 362 369 37.5
Ltow | 2300 89.5 690 776
5,000 34.3 35.0 357  36.4  37.0 37.7
4,000 34.4 352 359  36.6  37.3 37.9
3,000 347 354 361 369  37.5 38.2
2,000 34.9 357 36.4 371 377 38.4
1,000 35.2 359 366  37.3 380 38.6
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) NG CABIN PRESSURIZATION LOAD.
(5) MAXIMUM CAT 15°C IN HIGH BLOWER.

24,211E

Figure 2A2-21
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mopEL: T-29C/D POV{EOIS taS:Pﬂ/gr?éjLE
DATE: 1 APRIL 1957

DAT A BASIS: ENGINE MANUFACTURER'S DATA

ENGINES: R2800 - 99W

NOMINAL | MINnIMUM | DESIRED
MANIFOLD PRESSURE (IN. HG)
PRESSURE CARBURETOR AIR TEMP ERATURE TORQUE FUEL FUEL
AL TITUDE BLOWER| RPM | PRESSURE| FLOW FLOW
(FEET) -30°C ~20°C ~10°C 0°C +10°C +20°C  +30°C +38°C (Psh (PPH) (PPH)
22,000 F.T. F.T.
20,000 wis  wid RT. RT. FT. R
f HIGH | 2500 89 1000 1050
18,000 367 3.5 .2 | 394 4.2 4.8
16,000 36,8 37.5 l 8.3 8.9  39.6  40.3 I
[ 14,000 | 342 383 39.0  39.8 L«so.s JHIGH | 2400 92 920 970
12,000 34.5 35.2 35.9 391 399 _40.6  _ s
10,000 347 354 361 40.8 \HIGH | 2300 9% 870 925
8,000 350 357 364  37.1 37.8  38.4  39.0
6,000 353  36.0 367 37.4 381 387  39.3
4,000 356 363  37.0 37.8  38.4  39.] 39.7 LOW 2300 96 850 870
2,000 36.0 367  37.4  38.1 38.8  39.5  40.2
SEA LEVEL | 36.3  37.0  37.7 38.4 392 39.8  40.5

m

(2)

24,212D

NOTES:

MINIMUM FUEL FLOWS ARE ENGINE
MANUFACTURER'S DATA.

DESIRED FUEL FLOW VALUES ARE
BASED ON FLIGHT TEST USING
MANUAL ADJUST PROCEDURE.
F.T. INDICATES FULL THROTTLE,
NO CABIN PRESSURIZATION LOAD.

MAXIMUM CAT 15°C IN HIGH BLOWER

2A2-26
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moDEL: T-29C/D
DATE: 1 APRIL 1957
DATA BASIS: ENGINE MANUFACTURER'S DATA

POWER SCHEDULE

1500 BHP/ENG

ENGINES: R2800- 99W

MANIFOLD PRESSURE (IN. HG)
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL |MINIMUM | DESIRED
ALTITUDE 30°C o 10° ° ° o o o BLOWER | RPM PL%%?HSE fF:ECE)I\v_V Etjgk(
FEET - -20°C - 0 10 20
( ) C C  +10°C  +20°C +30°C  +38°C Eos Fon (PP
22,000 F.T.
20,000 40.2 F.T. F.T.!
18,000 39.6 41,0 4.8 F.T. F.T.
HIGH | 2500 95 110 1145
16,000 39.7 40.4 a1.2| | 42.8 43.5 F.T.
14,000 36.3 40.5 41.4]  42.1 42,8  43.5 ]
12,000 36.5 37.2 37.9¢ | 42.2 43.5
. HIGH | 2400 99 1040 1045
__ 10,000 (%7 _37.4_, [381] 388 __ 395 | 437
8,000 36.9 37.7 38.4  239.0 39.8*__403_4_1_.2_____,
6,000 7.3 38.0 38.7  39.5 40.2  40.9 4.6
4,000 37.5 38.3 391 39.8 40.5 4.3 419 LOW 2400 99 980 1030
2,000 37.9 3.7 9.5 40.2 40.9 4.6 427
SEA LEVEL | 38.4 9.2 9.9  40.6 4.4 421 427

NOTES:

(1)
(2)

(3)
(4)
(5)

MINIMUM FUEL FLOWS ARE ENGINE
MANUFACTURER'S DATA.

DESIRED FUEL FLOW VALUES ARE BASED ON
FLIGHT TEST USING MANUAL ADJUST PROCEDURE.

F.T. INDICATES FULL THROTTLE.
NO CABIN PRESSURIZATION LOAD.
MAXIMUM CAT 15°C IN HIGH BLOWER

24,213D

Figure 2A2-23
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MopEL: T-29C/D POWER SCHEDULE

33,5:31@”335& MANUFACTURER’S DATA 1600 BHP/ENG ENGINES: R2800 - 99W
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL | MiNIMUM| PESIRED
L TITU - - - X - 5 - | BLOWER | RPM |pRessure| Fow | FLOW
~30°C  -20°C ~10°C  0°C  +10°C +20°C +30°C +38°C (PSI) (PPH) ;| (PPH)
20,000 F.T. F.T. F.T i
18,000 2.8 46 a5 BT ET
16,000 42,9 437 447 45.4' 46.2 mion | 2500 101 1210 1230
14,000 42.9 43.8 4.7 45.5§ 46.3
___12,000 | 387 _ 395 _ 40.3 456 464 |
10,000 38.9 397 40.5 41,2 42.0
8,000 39.2  40.0  40.8 4.5 42.3 43,0
6,000 39.4 40,2 41.0 418 42.6  43.3
4,000 9.7 40.5 414 422 429 437 Low | 2500 101 1110 1170
2,000 40,3 411 419 427 43.4 M2
SEA LEVEL 40.8 4.6 424 432 440 447

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.

24,214F

Figure 2A2-24
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mopeL: T-29C/D POWER SCHEDULE
g:;islﬁ;RgNgﬂ;MANUFACTUREWSDATA 1700 BHP/ENG ENGINES:R2800 - 99W
LR PRESIRE I v sounat [ PESSED
AL TITUDE BLOWER] RPM lppessURe| FLow | FLOW
(FEED -3o°c]-qo°cA[—qo°c I 0°C |+10°C l+2o°c |+3c°c |+88°C (PS) | (PPH) | (PPH)
20,000 |
18,000 |
16,000 F.T. F.T. |
14,000 .2 423 FTl R
12,000 413 423 432} 43.6  F.T.  F.T. Low 2700 100 1250 | 1295
10000 lata 423 L (53] as8, 447 453
8,000 47 425 434 442 449 a5y |
6,000 4.9 427 43.6 445 452  46.0
4,000 421 42,9 438 447 454 46.2
Low 2500 108 1220 1270
2,000 423 432 441 449 458  46.5
SEALEVEL |42.8  43.6  44.5 453  46.2  46.9

NOTES:

(1) AUTO RICH MIXTURE

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

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

24,215F

Figure 2A2-25
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woeL: T-29C/D FUEL FLOW PER ENGINE
DATE: 15 MARCH 1955 LLOW BLOWER
DATA BASIS: FLIGHT TEST ENGINES: R2800 - 99W
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MoDEL: T -29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

FUEL FLOW PER ENGINE
HIGH BLOWER

ENGINES: R2800 - 99W
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The symbol * indicates an illustration

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 one
engine to takeoff speed or stop, using brakes only,
in the same distance. On the lower chart Curve A
shows the two engine acceleration to takeoff speed
and the distance traversed is the round 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 stop are the
same. This distance added to the distance required

to reach critical engine failure speed is called the
critical field length. Curve C shows that the refusal
speed is the highest speed from which the takeoff
may be aborted and the aircraft brought to a stop
within the remaining runway length. The accelera-
tion check point is a predetermined point, based on
time or distance, at which the acceleration check
speed must be attained. If runway length and critical
field length were equal, Curves C and D would coin-
cide and the refusal speed would be the same as the
critical engine failure speed. In this case, the
acceleration check speed will be lower than the crit-
ical engine failure speed.

Ground Effect
Ground effect, in general, refers to a reduction in
the overall drag of an airplane when operated near

2A3-1
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the ground. The degree of drag reduction will vary
with distance of the wing or supporting surface from
the ground, being greatest when the wing is at
ground level, and will have disappeared, for all
practical purposes, when the wing is one-half its
span above the ground. The reduction in drag is
also greatest at low velocities and becomes less as
velocity increases. All of the takeoff charts per-
taining to the ground run consider the reduction in
drag due to ground effect.

MAXIMUM TAKEOFF GROSS WEIGHT

Safe operation of the aircraft requires that takeoffs
not be attempted at gross weights for which accel-
eration, rate of climb, or obstacle clearance capa-
bility are marginal. There are four primary factors
which must be considered when determining a safe
limit for the takeoff gross weight.

1. The ability of the structure to withstand
taxiing loads and inflight maneuvering loads
is shown as design takeoff gross weights on
the Gross Weight Limitation Chart in Section
V.

2. The ability to takeoff or stop within the avail-
able runway is shown on the Critical Field
Length Charts (figures 2A3-8, 2A3-11,
2A3-14, and 2A3-17).

3. The ability to have adequate rate of climb
when airborne is shown on the Gross Weight
Limited by One-Engine Climb Performance
Chart (figure 2A3-3).

4. The ability to clear obstacles within the
takeoff corridor is determined by the Climb-
out Factor Charts and the Climbout Flight
Path Charts (figures 2A3-21 thru 2A3-32).

For a given set of takeoff conditions, each of these
four considerations will permit a different gross
weight. Any one of the four weights may be the
lowest, depending on the conditions. For this
reason, all four factors must be considered for each
takeoff, even though in many cases one or more of
them may be eliminated after cursory examination.
The lowest weight determined by these factors will
be the maximum takeoff gross weight.

TAKEOFF PLANNING

An engine failure, while admittedly rare, remains a
possibility, especially under takeoff (high power)
conditions. If an engine should fail during the early
part of a takeoff run, there is no problem - cut the
yremaining engine and stop. However, under certain
conditions of weight, speed, and runway length, it
is desirable to continue the takeoff. One of the pur-
poses of the normal takeoff charts is to provide the
necessary information to determine a desirable
loading and wing flap setting and then to determine
the amount of runway required and the rate of climb
expected if an engine should fail during a late phase
of the takeoff. In flight planning, the larger wing
flap setting should be considered first. This is
because the greater wing flap extensions result in
reduced takeoff speed and required field length. The

2A3-2
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flap setting will be considered acceptable if (1) the
rate of climb on the gross weight limited by climb
chart is acceptable, and (2) if the critical field
length found is equal to or less than the runway

field length under consideration. I the rate of
climb is too low, a lesser wing flap setting will then
require a re-evaluation of the takeoff field length.

If, after choosing the smallest recommended wing
flap setting to obtain an acceptable initial rate of
climb, it is found that the actual available runway
field length is less than that shown on the chart, a
reduction in gross weight is desirable. It is recom-
mended that the airplane not be loaded so that the
critical field length exceeds the available runway
length. From the definition it can be seen that crit-
ical engine failure speed is required only when
critical field length is equal to the available runway
length, and since critical engine failure speed and
refusal speed are equal in this case, then refusal
speed in the only speed that need be monitored to
determine whether or not to abort when encountering
engine failure during takeoff. When the available
field length is so much greater than the critical
field length that the refusal speed is higher than
takeoff speed, then the only speed that need be mon-
itored during takeoff run is takeoff speed, and the
decision to abort or continue the takeoff is deter-
mined by whether or not the airplane is airborne.
The wind correction nomograms on the charts are
calculated on the basis of 100% wind accountability.
It is realized that wind differential ordinarily exists
between the runway and the top of the control tower
or building where the wind velocity reading is taken,
the wind usually being a greater velocity at the
higher altitude. Therefore headwinds reported by
the tower should be used at one-half their value and
tailwinds at one and one-half times their value for
takeoff, and at full value for conditions after takeoff.
Exception: always apply 100% of wind component to
acceleration check speed and ground run distance.

TAKEOFF WITH ALLOWANCE FOR

ENGINE FAILURE

Normal takeoff planning procedure allows for the
possibility of an engine failure during takeoff. There
are two methods for which data is provided herein.

Critical Field Length Method

When critical field length equals runway available,
utilize data from the critical field length charts.
When using this method, if an engine fails before the
critical engine failure speed is reached, the aircraft
must be stopped. If an engine fails after the critical
engine failure speed is reached, the takeoff is con-
tinued. Takeoff speeds are the same as those shown
in figure 2A3-7. Climbout flight path data is deter-
mined from the one engine climbout flight path
charts, figures 2A3-26 thru 2A3-30.

Refusal Speed Method

The refusal speed method will be used when the
available runway is longer than the critical field
length. This method utilizes data from the ground
run charts, refusal speed charts and the velocity
during takeoff ground run chart. When using this
method, an acceleration check speed, time and/or
distance will be determined to validate proper
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RELATIONSHIP OF TAKEOFF TERMS
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acceleration prior to reaching refusal speed. If an
engine fails, or the acceleration check speed is low
at the designated acceleration check point, the air-
craft is stopped. If an engine fails between the
acceleration check speed and refusal speed, the air-
craft is also stopped. If an engine fails after reach-
ing refusal speed, the takeoff should be continued.
The following steps summarize what action should
be taken when using the refusal speed method.

1. Stop (abort takeoff)

a. If an acceleration check speed is not
attained by the time the acceleration
check speed time and/or distance is
reached.

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.

2. 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 the runway head-
wind component from a given combination of wind
direction and 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.

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
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the base line and read up to the takeoff gross weight
(D). Read across to find takeoif flap setting of 0°

(E).

Note

® For practical operation, limit the take-
off flap settings to either 12°, 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.

e If the takeoff flap setting should come
out as less than 0° 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 drtermine
the initial takeoff rate of climb before the landing
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

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
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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
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Takeoff speed = 119 knots IAS

Refusal speed (corrected for headwind) = 115
knots IAS

Density altitude = 5600 feet

Subtract headwind from takeoff speed to obtain
corrected takeoff speed (119 - 10 = 109 knots IAS).
Enter chart (figure 2A3-6) with corrected takeoff
speed of 109 knots IAS (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
IAS). Enter the chart with corrected refusal speed
of 105 knots IAS (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 IAS (G).

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

Determine 1/7/o of 1. 087 from the Density Altitude
vs 1/7o 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

The critical field length is defined as the distance
required to accelerate with two engines from brake
release to the critical engine failure speed, experi-
ence an engine failure, and then either continue
accelerating with one engine to takeoff speed or de-
celerate to a stop in the same distance. Critical
engine failure speed is determined by entering the
refusal speed chart using critical field length for the
runway 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
1/2 reported headwind = 10 knots
Flap setting = 12°

Select chart for 12° 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 takeoft.
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). Later
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 IAS (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°

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 (RCR).
The RCR is a measure of the coefficient of friction
between the tire and the runway surface, as deter-
mined by an inspection decelerometer. All charts
involving stopping distance are based on dry con-
crete or asphalt friction coefficients corresponding
to an RCR of 23. Slippery runway surfaces will
increase stopping distances; increased distances are
accounted for by correction charts as a function of
RCR. RCR is reported as a whole number varying
from 02 to 23. Many airfields will continue to report
braking action in accordance with ICAO documents.
This is the GOOD, MEDIUM, and POOR classifica-
tion of braking action on unusual runway surface con-
dition. In order to relate ther classifications to an
RCR, or when RCR values are not available, the
following relationship will be used:

RUNWAY CONDITION ICAO REPORT RCR

Dry Good 23

Wet Medium 12

Icy Poor 05
EXAMPLE

Given:

Gross weight = 40, 000 pounds
Critical field length = 4300 feet
Refusal speed = 109 KIAS
Runway condition = Icy

Enter chart (figure 2A3-20) with a Runway Condition
Reading (RCR) of 5 (obtained from base weather) for
an icy runway (A). Read across to gross weight in
refusal speed portion of chart (B) and read down to
find refusal speed correction factor Krg 0.81 (C).
Multiply refusal speed by Krg factor to obtain re-
fusal speed for runway condition. Follow same
procedure to correct critical field length using the
Kcyy, factor.

RUNWAY SURFACE COVERING (RSC)

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 the
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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the aircraft reaches hydroplaning speed. Hydro-
planing occurs because the pressure between the
fluid on the runway and the tires increases until the
tires are entirely supported on top of the fluid. The
speed at which this occurs is called hydroplaning
speed and is usually lower than end acceleration
check speed. Due to the number of unpredictable
conditions which affect acceleration with various
types of runway covering, the acceleration check
will not be an accurate indication of performance
when takeoff is attempted in a measurable depth of
slush, snow, or water.
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As there are no corrections given for
RSC, the pilot should exercise extreme
caution during takeoff planning and ground
run on water, slush, or snow covered
runways.

CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH

Figures 2A3-21 and 2A3-31 will provide climbout
factors for use witl. the climbout flight path charts.
Figure 2A3-21 should be used to determine the
climbout factor for use with the takeoff power (2800
rpm) climbout flight path charts, and figure 2A3-31
should be used to determine the climbout factor for
use with the METO power climbout flight path chart.
The climbout factor chart for takeoff power has
engine power correction lines in terms of torque
pressure. However, power corrections in the
climbout factor chart for METO power is in terms of
bhp, thus making it possible to use the chart for a
range of engine rpm.

WARNING

The METO power climbout factor chart
was constructed for use with engine
rpm's from 2500 to 2700, The charts
become excessively inaccurate at rpm's
outside this range.

EXAMPLE (for takeoff power settings)

Given:

Gross weight = 44, 000 pounds

Density altitude = 1800 feet

TPSI = 126 psi
Enter the climbout factor chart (figure 2A3-21) at
gross weight of 44, 000 pounds (A) and read up to
density altitude of 1800 feet (B). Read across to
126 psi in the torque pressure curves (C) and then
down to find the climbout factor of 6 (D). This
factor can be used in any of the takeoff power (2800
rpm) climbout flight path charts, figures 2A3-22
thru 2A3-30.

2A3-T
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A climbout factor for use in the METO power climb-
out flight path chart can be determined in the same
manner by using figure 2A3-31. In this case, the
bhp for the corresponding pressure altitude must
first be obtained from the METO power climb
schedule and then applied at the appropriate spot in
the climbout factor chart.

WARNING

The climbout factors obtained for take-
off power and the factors for METO
power are not interchangeable. Do not
use a takeoff power climbout factor on
the METO power flight path chart or vice
versa.

CLIMBOUT FLIGHT PATH

Climbout flight path charts, figures 2A3-22 thru
2A3-30, and 2A3-32 are provided to determine the
distance required to clear a given obstacle. Figures
2A3-22 thru 2A3-26 and 2A3-28 thru 2A3-30 provide
all the information needed to determine obstacle
clearance capability within the first 11, 000 feet
horizontal distance or 600 feet altitude after takeoff.
Figures 2A3-27 and 2A3-32 are needed to determine
extended flight path information beyond 11, 000 feet
horizontal distance or 600 feet vertical altitude. In
this case, the vertical and horizontal distances must
be added together to complete the climbout flight
path analysis.

Individual charts provide data for two-engine or
one-engine operation and for takeoff flap settings of
0, 6, 12, or 24 degrees. All climbout flight path
charts are based on a speed of 1. 2 stall speed for
the particular flap setting.

WARNING

The climbout factor to be applied must
be obtained from the appropriate climb-
out factor chart depending on the flight
path chart to be used.
EXAMPLE
Given:

Obstacle height = 5300 feet

Obstacle distance = 63, 500 feet (from brake
release)

Takeoff gross weight = 44, 000 pounds
Engines operating = 2
Torque pressure = 126 psi (2800 rpm)
Takeoff flap setting = 6°

2A3-8
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Takeoff ground run = 3675 feet

Flap retraction altitude = 500 feet

Takeoff density altitude = 1800 feet
OAT = 15°C
1/2 reported headwind = 10 knots

Determine initial climbout factor of 6 from figure
2A3-21 for takeoff weight, density altitude, and

torque pressure. Enter climbout flight path chart
for two-engine, 6° flap operation (figure 2A3-23).

Foliow factor line 6 to 500 feet altitude, apply
correction for 1/2 the reported headwind and record
distance of 4700 feet.

Note

The flap retraction, power reduction point
is not dictated by any specific require-
ment. It may be a function of operating
policy, immediate obstacle clearance
requirement, or simply pilot preference.

Convert density altitude (1800 + 500 = 2300) to pres-
sure altitude (approximately 1900 feet) and determine
bhp (1900) from the METO power climb schedule
(figure 2A2-~9). Note that 1900 bhp can be held for
8100 feet of climb (from 1900 feet pressure altitude)
and then METO power drops to 1700 bhp.

Enter METO power climbout factor chart (figure
2A3-31) with 44, 000 pounds (ignore fuel usage),
2300 feet density altitude, and 1900 bhp to obtain
climbout factor of 6. 2.

At this point, compute remaining distance to ob-
stacle. 63,500 feet (total distance) - 3675 feet
(takeoff run) - 4700 feet (initial climb segment) =
55, 125 feet remaining.

Enter METO power climbout flight path chart
(figure 2A3-32) with remaining distance (55, 125
feet), remove correction for 1/2 the reported head-
wind (giving a distance of 59, 000 feet) and move
vertically to intersect the 6.2 factor line. Read
altitude of 6000 feet.

Note

If winds aloft are available, use 1/2
their reported value rather than using
field elevation winds for making distance
corrections.

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.
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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.
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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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mooeL: T -29C/D TAKEOFF AND LANDING CROSSWIND CHART

DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

ENGINES: R2800 - 99W
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DETERMINE CROSSWIND OR TAILWIND COMPONENT.

ENTER CHART WITH MAXIMUM STEADY WIND VELOCITY
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EXAMPLE: SOLUTION:
GIVEN: TAKEOFF RUNWAY - 01 1. RUNWAY WIND ANGLE 070° - 010° = 060°
WIND - 070°/30 KNOTS .
2. WITH RUNWAY ANGLE OF 060° AND A WIND
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COMPONENT OF 15 KNOTS.
NOTE:
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NOT RECOMMENDED
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wopeL: T - 29C/D TAKEOFF GROSS WEIGHT LIMITED BY CLIMB
. DATE: 15 MARCH 1955 IF ONE ENGINE FAILS DURING TAKEOFF
o DATA BASIS: FLIGHT TEST LANDING GEAR UP 2800 RPM ENGINES: R2800 - 99W
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INITIAL RATE OF CLIMB CORRECTION
MODEL: T-29C/D

DATE: 15 MARCH 1955 LANDING GEAR DOWN 2800 RPM

DATA BASIS: FLIGHT TEST ENGINES: R2800-99W
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mobeL: T-29C/D TAKEOFF GROSS WEIGHT LIMITED BY CLIMB
DATE: 15 MARCH 1955 CONTINUOUS TWO ENGINE OPERATION 2800 RPM

DATA BASIS: FLIGHT TEST LANDING GEAR UP ENGINES. R2800 - 99W
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MODEL: T-29 C/D VELOCITY DURING TAKEOFF GROUND RUN
DATE: 15 MARCH 1985 (FOR ALL WEIGHTS AND FL AP SETTINGS)
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R-2800-99W

1000 FEET

GROUND RUN -
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INDICATED AIRSPEED, MINUS HEADWIND
COMPONENT OR PLUS TAILWIND COMPONENT - KNOTS
NOTES:
1. 100% WIND ACCOUNTABILITY.

2. TIME LINES ARE FOR SEA LEVEL. STANDARD CONDITIONS. TO OBTAIN TRUE TIME AT DENSITY ALTITUDE,
DIVIDE TX L BY L.
Vo Vo
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Figure 2A3-6
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DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST
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mopeL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST
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7
7,
%

ARRA

]
—
o
L

2
%

A,
N . N N

4, i

™ SEE NOTE (4)

\ .

RRENARY

-
-
s
L]
i | it

DENSITY ALTITUDE - 1000 FEET

; e
: -

NS

2 ==

1

/

9000
LB

.\

WIrria
"‘»‘///"‘/"74

St 140 130 120 110

TORQUE PRESSURE - PSI

CONDITIONS:
(1) WING FLAPS - 24°
(2) DRY HARD SURFACE RUNWAY
(3) NACELLE FLAPS - MIDPOSITION
{4) CABIN COMPRESSOR - ON

NOTES:
(1) DISTANCES ARE BASED ON AUTOFEATHERING AT
CRITICAL ENGINE FAILURE SPEED.

(2) TORQUE PRESSURE IS FOR LEFT ENGINE. RIGHT
ENGINE TORQUE WILL BE 4.0 PSI LOWER.

(3) 100% WIND ACCOUNTABILITY.

(4) TO THE LEFT OF THE DASHED LINE, TAKEOFF
SPEED 15 1.1 MINIMUM CONTROL SPEED (SEE
TAKEOFF AND MINIMUM CONTROL SPEEDS CHART,
FIGURE A 3- 8).

45,439C

100

N
N
™

/i

RN

—
BASELINKE/; /

RUNWAY SLOPE - %
DOWN ~a—m=|JP
o

]

p—]
\ ;

NE

N
N

BASELINE |/ | A

NS
X\“i

N

VTR

WIND - KNOTS
HEADWIND ~ws=- TAILWIND
(=4

<

FS
o

2 3 4 5 6 7 8 9
CRITICAL FIELD LENGTH - 1000 FEET
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6-£VZ 240314

MobeEL: T -29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

REFUSAL SPEED (24° FLAP)
ENGINES: R2800 - 99W

T
\;:’\

o

TR

~
s
e
T
N
R

o~
g Ny
RS
Bt
M
N
7ol
/

- 1000 FEET
)

NG

RUNWAY LENGTH
N
ey

R REE
=
N

.
P
SN

\\

N
™

N
CINE

CBASELINE |

|
BAS

BASELINE © /

40 20 0 -20 -40 100 110 120 130 140
HEADWIND - KNOTS TAILWIND - KNOTS  TORQUE PRESSURE - PSI

CONDITIONS:
(1) WING FLAPS AT 24°
(2) DRY HARD SURFACE RUNWAY
(3) NACELLE FLAPS MIDPOSITION
(4) CABIN COMPRESSOR ON

45,438D

L 65 60 55 50 45 40 35 30
GROSS WEIGHT - 1000 POUNDS

14 12 10 8 6 4 2
DENSITY ALTITUDE - 1000 FEET

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

2) 100% WIND ACCOUNTABILITY
(3) BASED ON PILOT REACTION TIME 6 SECONDS.
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01-gVg 2an31d

TAKEOFF GROUND RUN (24° FLAP)

wmobeL: T -29C/D CONTINUOUS TWO ENGINE OPERATION
DATE: 15 MARCH 1955 2800 RPW
DATA BASIS: FLIGHT TEST ENGINES: R2800-99W
16 ( =
1 N g ] —
F S i Pl et Tt
i ‘ S Yo
rral A T L ) A Sl =" Y (VAw.e8 WSS iy R e ~ 1 .
g 10 ——" P“"/ L // SEE NOTE (4)/77///‘, : V//g‘,@b@ \// / ///// /; ;
~ [ _’-—-«’/ I : // A [ / . - j . 5’1““ W j / .
; 6 I o oy / 4// // . : / l / / ; //// ! b§Q n“““ Qgé// ]
: : R il / : H 4 d : ; iy 4 ~ i E:h oy =
T WS S A T e
g 4 = s = S [ B 11 11 1V GV AV ‘ 94 e e
B s i 0 = Y s /1,99 /,// 5 //////} ///// B ///,/
e G L G N [~ EIEY (Pl B / AL AV LA A A A : i
SL Y40 130 120 110 100 HELIB RIS, / /7 / / Pl / T
TORQUE PRESSURE - PS| : Wil // SV S A A A pred
wo | T ._/‘, // / /// VA A
w  lease _lNE// giv '/ ' ’ N ANyAmY ‘/ // i ,//‘/////
:l‘ W7 AAA LA
NOTES: CEM i : // ,/ RAV ARy DY
(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE IS N A A L L = [ = I
APPROXIMATELY 142% OF GROUND RUN DISTANCE, 2 A LT T T L : I [
(2) DRY HARD SURFACE RUNWAY. TN ol R S e N I e ] B IS KT i R e, op ———
(3) NACELLE FLAPS MISPOSITION, o2 7 4 //,// g //'/ B D e I -
=r IBASE LINE e Al ™ A S e : |
(4) TO THE LEFT OF THE DASHED LINE, TAKEOFF S o , — — s i = - :
SPEED 1S 1.1 MINIMUM CONTROL SPEED (SEE §¢ ; /// T AT T T
TAKEOFE 3AN§)) MINIMUM CONTROL SPEED CHART, S8y, ey P d L+ —1 T
A zZ ! g i - H : . T :
(5) 100% WIND ACCOUNTABILITY. £= L ;,// j // /:; //// /»——*// , *
< : LT ) . ! . ’ : ; :
x40y ) 3/ 4 - 6 7 ] 9

45,440C

TAKEOFF GROUND RUN - 1000 FEET
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11-£Vg 2an3tg

( (

mobeL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

CRITICAL FIELD LENGTH (12° FLAP)
2800 RPM

ENGINES: R2800 - 99W

1000 FEET

ShAN

DENSITY ALTITUDE -

_“\\,,;

‘N?
[O5
o
\ -
\%

%)

TORQUE PRESSURE - PSI

CONDITIONS:

(1) WING FLAPS - 12°

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

NOTES:

(1) DISTANCES ARE BASED ON AUTOFEATHERING AT CRITICAL
ENGINE FAILURE SPEED.

{2) TORQUE PRESSURE IS FOR LEFT ENGINE. RIGHT ENGINE
TORQUE WILL BE 4.0 PS! LOWER.

(3) 100% WIND ACCOUNTABILITY.

(4) TO THE LEFT OF THE DASHED LINE, TAKEOFF SPEED IS
1.1 MINIMUM CONTROL SPEED (SEE TAKEQFF AND
MINIMUM CONTROL SPEED CHART, FIGURE A 3-8).

45,4421
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MODEL: T29C /D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

REFUSAL SPEED (12° FLAP)

ENGINES: R2800 - 99W
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N
R
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e, i R
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‘o AR
: N

N
N
Mo

SRS

1000 FEET

o
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; R
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NN e

RUNWAY LENGTH -

SRR

N

N
R
~
N

AN
N
N\

N\
N
NN

AN
N
\

NN

"BASELINE [N

BASELINE | [ 1 1T

e

E

\
S \
VY

40

o

HEADWIND - KNOTS

-20 -40 100 110 120 130 140
TAILWIND - KNOTS TORQUE PRESSURE - PSI

CONDITIONS: (1) wiNG FLAPS AT 12°

45,441D

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

" BA‘S‘E‘LI'N‘[-:“: i

14 12 10 8 6 4
DENSITY ALTITUDE - 1000 FEET

)

GROSS WEIGHT - 1000 POUNDS

NOTES: (1) TORQUE PRESSURE IS FOR LEET ENGINE.
RIGHT ENGINE TORQUE PRESSURE WILL BE 4.0 PS|
LOWER.

(2) 100% WIND ACCOUNTABILITY
(3) BASED ON PILOT REACTION TIME 6 SECONDS.
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T.O. 1T-29A-1 Appendix II

Part 3
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wooeL, T -29C/D CRITICAL FIELD LENGTH (6° FLAP)

DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R2800-99W

pI-gvg 9an3ig
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DENSITY ALTITUDE - 1000 FEET
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SLMO 130 120 110 100

TORQUE PRESSURE - PSI
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DOWN —~=—= P
(=]

b

m-

BASE LIN

\.
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\ N

AN

X

COADITIONS:
(1) WING FLAPS - 6°
(2) DRY HARD SURFACE RUNWAY
(3) NACELLE FLAPS - MIDPOSITION
(4) CABIN COMPRESSOR - ON

x\ -

£
N,

PN
b= —
|

\ N
\ ks
\

NOTES:

(1) DISTANCES ARE BAsED ON AUTOFEATHERING AT
CRITICAL ENGINE FAILURE SPEED,

(2) TORQUE PRESSURE IS FOR LEFT ENGINE. RIGHT
ENGINE WILL BE 4.0 PSI LOWER.

(3) 100% WIND ACCOUNTABILITY.

(4) TO THE LEFT OF THE DASHED LINE, TAKEOFF
SPEED 15 1.1 MINIMUM CONTROL SPEED (SEE
TAKEQFF AND MINIMUM CONTROL SPEED CHART,
FIGURE A 3. 8).
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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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0 20 0 -20 —40 100 110 120 130 140 14 12 10 6 4 2 L 65 60 55 50 45 40 35 30
HEADWIND - KNOTS TAILWIND - KNOTS TORQUE PRESSURE - PSI DENSITY ALTITUDE - 1000 FT GROSS WEIGHT - 1000 LB

CONDITIONS: (1) WING FLAPS AT 6° NOTES: (1) TORQUE PRESSURE 1S FOR LEFT ENGINE.

DRY HARD SURFACE RUNWAY RIGHT ENGINE TORQUE PRESSURE WILL

1

2)

3) NACELLE FLAPS MIDPOSITION BE 4.0 PSI LOWER.

4) CABIN COMPRESSOR ON (2) 100% WIND ACCOUNTABILITY

(
(
(
(

(3) BASED ON PILOT REACTION TIME 6 SECONDS.
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Appendix II T.O. 1T-29A-1
Part 3

=

o

o

o N ‘ 2

2 NCRC Y

z N e v -

g 1N SN / N

NN
L L LY N ; ~
/ l/// - /
b ALY
™ : , ,
—~ A / \ "
3 ™~ |
w e A} :
NS AN
0 = : \ -
(\w ﬂhWMf/l/// J////I /A , \
zE S LAN
ozt —— NN
g: —— N\ O\ \
]
w 2 - SN\
w E I //
[ ——— ]
v | e i \
< . I ,N,._ / /
[t ; M | m _/ —
— =] — o~ m o S m
dN —e—= NMOQ  ANIM IV~ ONIMQYIH
% - 3d07S AVMNNY SLONM - ONIM
8
42
b MD i
& =2 g
2w 03 =
— =z
[+ O . o
2 52 =389
i S5 TEZ.LE
& o ZZE<J
R 2 zZuam
=) o™ a3z <
o <> W=z 2F
g =G O =o0bz
o b T Zi 2
- O Lao< .8
< < u

= P Afuex?

5 ERLEE
Q3 8 ZEZio50%
qwnrnu &W.WHYCEEM

= w -,z ¥ <wa &

N : o< g§8% ©
= L / Q

Feg ~ -\

Q<<

=00 1334 000t - 3GNLILTIY ALISNIA

TAKEOFF GROUND RUN - 1000 FEET
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L1-€Vg 24031

G2-¢Ve

mopeL. T -29C/D CRITICAL FIELD LENGTH (0° FLAP)

DATE: 15 MARCH 1955 2800 RPM
DATA BASIS: FLIGHT TEST ENGINES: R2800-99W

16
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e
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\ N }
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AV e
N

DENSITY ALTITUDE - 1000 FEET

NRRURRAN

\
MiVEE
<

\l

N el = VAV,
140 130 120 110 100 : : /‘ / :
TORQUE PRESSURE - PS} : : : / 3

BASE LINE

N

\

VOO k!

WY

S

\
T
N

N
\

- %

=}

CONDITIONS:
(1) WING FLAPS - 0°
{2) DRY HARD SURFACE RUNWAY
{3) NACELLE FLAPS - MIDPOSITION
(4) CABIN COMPRESSOR - ON

NOTES:

(1) DISTANCES ARE BASED ON AUTOFEATHERING AT
CRITICAL ENGINE FAILURE SPEED.

(2) TORQUE PRESSURE IS FOR LEFT ENGINE.
RIGHT ENGINE TORQUE WILL BE 4.0 PSI LOWER,

(3) 100% WIND ACCOUNTABILITY,

(4) SEE TAKEQFF AND MINIMUM CONTROL SPEED CHART,
FIGURE A3-8.

\\

RUNWAY SLOPE

N

A7

>t

N
N

T
\ :
\

/ :

1
e

4 [
CRITICAL FIELD LENGTH - 1000 FEET

(=]
w©
=
in
m
r:
=z
5 -
\\ \

e
e
7

WIND - KNOTS
HE ADWIND ~st——3=TA|LWIND DOWN ~t——mJP
N
<

N
\\\
W

-

~
©
0
=

45,440

1-V6¢-L1 ‘O°.L

II x1puaddy

g Jred



92-¢V7

81-£VZ 2andtg

MopeEL: T29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

REFUSAL SPEED (0° FLAP)

ENGINES: R2800 - 99W
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\
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\ : R A i
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A 77
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BASE LINE

BASE LINE
BASE LINE LY

20 0

-20

-40 700 1106 120 130 140 14 12 10 8 6 4 2 sL 65 60

HEADWIND - KNOTS TAILWIND - KNOTS TORQUE PRESSURE - PSt DENSITY ALTITUDE - 1000 FEET

CONDITIONS: (1) WiNG FLAPS AT 0°

45,447D

NOTES: (1) TORQUE PRESSURE 1S 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.

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

55 50 45 40 35 30
GROSS WEIGHT - 1000 POUNDS
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T.O. 1T-28A-1 Appendix I
Part 3

10

ENGINES: R2800-99W

pd
A
/:
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_/

afiadye
e
7//
gy
e

TAKEOFF GROUND RUN - 1000 FEET

N/ s

2800 RPM

CONTINUQUS TWO ENGINE OPERATION

TAKEOFF GROUND RUN (0° FLAP)

0 BASE
BA{SE LINE M
1

0
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[=) <
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% - 3d0TS AVMNNY SLONM - ONIM

- , / // / / /, dN~——— NKOQ  ANTHTIY L==GNIMAVIH
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5% el
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D= i
el
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T
P
g
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TORQUE PRESSURE - PS

130

/_/ :

e

ST B \

DATA BASIS: FLIGHT TEST
16

mopeL: T -29C/D
DATE: 15 MARCH 1955

APPROXIMATELY 136% OF GROUND RUN

DISTANCE.
(2) DRY HARD SURFACE RUNWAY.

(3) NACELLE FLAPS MIDPOSITION.
(4) 100% WIND ACCOUNTABILITY
SPEED CHART, FIGURE A3-8.

o
~r
o~ =] o V-3 ~r o~ -
(2]

(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE IS
(5) SEE TAKEOFF AND MINIMUM CONTROL

1334 0001 - 3QNLILTIY ALISN3QA

NOTES:

45.449C

Figure 2A3-19
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02-€V g 94n381d

mopeL: T-29C/D
DATE: 13 JULY 1964
DATA BASIS: ESTIMATED

EFFECT OF RUNWAY SURFACE CONDITIONS

REFUSAL SPEED AND CRITICAL FIELD LENGTH CORRECTIONS
ALL FLAP SETTINGS ENGINES: R2800 - 99W

24
DRY
20 : . . T 5 L N H
REFUSAL SPEED |+ " i 41 \ : -} CRITICAL FIELD LENGTH-|-
H H i ‘ H N N H :
B/
o SRR o ¢ \\\
: he//Sh\a
4 Sk R EREUE FRRUS SR EUGIS PURUE SHRRE SERRE SRNE SRISS RARES 5 £/ (¥ [0 SRS EERES SER W\ © \SREETS SLAS SN SNIES SEEES RUREE LA EN
3 12 fweT T T T GROSS WEIGHT ~ LB™ /l%/ \\Q\ GbR‘O‘S‘S‘WE‘IG}HT‘ - e -
z e XX |
; 8 : VAN : \ : :
et N
X
\ R NI
NN H
c ; : YE ; ;
%0 .70 .80 .90 1.0 1.4 1.8 2.2 2.6 3.0
Krs KerL

CORRECTED REFUSAL SPEED = Kgs X REFUSAL SPEED FROM CHARTS

CORRECTED CRITICAL FIELD LENGTH = Kcgp x CRITICAL FIELD LENGTH FROM CHARTS

45,9778

NOTE: iF NO RCR IS AVAILABLE, USE 12 FOR
WET RUNWAYS AND 5 FOR ICY RUNWAYS,

¢ U«
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13-£Vg 9an31d

MODEL: T-29C/D

CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH
TWO AND ONE ENGINE OPERATION

FOR ALL FLAP SETTINGS

DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

2800 RPM

ENGINES: R2800-99W

DENSITY
ALTITUDE"

4120

1000 FEET

R

4

\\\\\\\ \

>
N L [ ER RS TN
N\
X
NN
N\ \\\

N\ |
NN

w

L/
/4
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NN

N\
JE

7
i
v

N\ i
1NN
N\

30

45,462

40. - 50 60
TAKEOFF GROSS WEIGHT - 1000 POUNDS

E-N

6 7
CLIMBOUT FACTOR
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22-£ve 9an3g

mopeL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

CLIMBOUT FLIGHT PATH - TWO ENGINE - 0° FLAP

INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 - 600 FEET
2800 RPM

ENGINES: R2800 - 99W

OBSTACLE HEIGHT - FEET

TAILWIND ~

(KNOTS)

HEADWIND

(KNOTS)

45,463

6

HORIZONTAL DISTANCE FROM TAKEOFF - 1000 FEET
NOTES:
(1) LANDING GEAR UP IN 6§ SECONDS
(2) CLIMB SPEED=TAKEOFF SPEED
(3) 100% WIND ACCOUNT ABILITY

« ( L
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Tu-gve

£Z-€Vg 9In3Lg

MoDEL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

CLIMBOUT FLIGHT PATH - TWO ENGINE - 6° FLAP

INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 - 600 FEET
2800 RPM

ENGINES: R2800 - 99W

600

500

400 f=-

300 -

OBSTACL E HEIGHT - FEET

100

- 20
TAILWIND
(KNOTS)

0

HEADWIND

(KNOTS)

20 e

40:

45,404A

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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MoDEL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

CLIMBOUT FLIGHT PATH - TWO ENGINE - 12° FLAP

INCLUDING FLARE DISTANCE OBSTACL E HEIGHT 0 - 600 FEET
2800 RPM

ENGINES: R2800 - 99W

[FACTOR

1 - :
CLIMBOUT i

600
500 |-
E 400
Lt
w
]
[,
I
(O]
&
oy
L
.|
Q
<
'—
a
o 200
100
TAILWIND ~
(KNOTS)
HEADWIND 2|7
wnots) |
0

45,465

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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6Z-£Vg 2an3d

mopeL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

CLIMBOUT FLIGHT PATH - TWO ENGINE - 24° FLAP

INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 -600 FEET
2800 RPM

ENGINES: R2800 - 99W

OBSTACLE HEIGHT - FEET

TAILWND i

(KNOTS) 'BASE LINE . |

HEADWIND

(XNOTS)

45,466

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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WA WA WA WA A A b . M M R R LD R T WwTTNT™YMNW
e lod
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CLIMBOUT FLIGHT PATH (EXTENDED) -

,, MopeL: T-29A/B/C/D SINGLE ENGINE - 0° FLAPS
| — DATE: 5 DECEMBER 1967 2800 RPM

DATA BASIS; FLIGHT TEST ENGINES: R2800-97 /99W
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(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.
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MODEL: T -29C/D CLIMBOUT FLIGHT PATH - SINGLE ENGINE - 6" FLAP

DATE: 15 MARCH 1955 INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0 - 600 FEET
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R2800 - 99W
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NOTES:
(1) INOPERATIVE PROPELLER FEATHERED
(2) LANDING GEAR UP IN 6 SECONDS
(3) CLIMB SPEED = TAKEOFF SPEED

454684 (4) 100% WIND ACCOUNTABILITY
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CLIMBOUT FLIGHT PATH - SINGLE ENGINE - 12° FLAP

mopeL: T-29C/D INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0-600 FEET

DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R2800 - 99W
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NOTES:
(1) INOPERATIVE PROPELLER FEATHERED
(2) LANDING GEAR UP IN 6 SECONDS
(3) CLIMB SPEED=TAKEOFF SPEED
(4) 100% WIND ACCOUNTABILITY
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CLIMBOUT FLIGHT PATH - SINGLE ENGINE - 24° FLAP

mopeL: T - 29C/D INCLUDING FLARE DISTANCE OBSTACLE HEIGHT 0-600 FEET
DATE: 15 MARCH 1955

DAT A BASIS: FLIGHT TEST 2800 RPM enciNes: R2800 - 99W
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MODEL: T-29C/D

TWO ENGINE - 0° FLAPS

5 DECEMBER 1967
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FLAPS).

CLIMB SPEED EQUALS 1.2 STALL SPEED (0°
(2) 100% WIND ACCOUNTABILITY.

m
(3)
(4)

BEFORE CHART IS ENTERED. USE CHART AS EXTENSION OF BASIC CLIMBOUT

FLIGHT PATH CHARTS WHICH INCLUDE TAKEOFF ACCELERATION DATA.
USE CHART WITH CLIMBOUT FACTOR FROM METO POWER CLIMBOUT FACTOR

CHART ASSUMES THAT CLIMB PATH AND AIRSPEED HAVE BEEN ESTABLISHED
CHART ONLY.
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PART 4 — CLIMB
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TABLE OF CONTENTS

Page No.

OPERATIONAL CLIMB . 2A4-1

METO POWER CLIMB . . . 2A4-2

CEILING - ONE ENGINE INOPERATIVE . 2A4-2

DRIFT-DOWN . . ... oL 2A4-2

*OPERATIONAL CLIMB TIME AND SPEFD ... L 2A4-3
*OPERATIONAL CLIMB - DISTANCE AND FUEL . . . . . . . 2A4-4
*METO POWER CLIMB - TIME AND SPEED . . . . . . . . . 2A4-5
*METO POWER CLIMB - DISTANCE AND FUEL . . .. 2A4-6
*CEILING - ONE ENGINE INOPERATIVE (115/145 GRADE FUEL) .. 2A4-7
*CEILING - ONE ENGINE INOPERATIVE (100/130 GRADE FUEL) . . 2A4-8
*DRIFT-DOWN - ONE ENGINE INOPERATIVE ... 2A4-9

The symbol * indicates an illustration

OPERATIONAL CLIMB

Operational climb performance is presented in two
climb curves for normal two-engine operation
(figures 2A4-1 and 2A4-2). One presents time and
speed. 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. Ciimb 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 cocling. 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 2A4-1) 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

2A%-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 (IAS 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).
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mopeL: T-29C/D

DATE:

DATA BASIS: FLIGHT TEST

15 MARCH 1955

OPERATIONAL CLIMB - DISTANCE AND FUEL
1500 BHP/ENG

ENGINES: R2800 - 99W

45,534D

NOTE:

CLIMB SPEED - 140 KTS (1AS)

MIXTURE - AUTO RICH

CLEAN CONFIGURATION

JLB

TOTAL FUEL USED IN CLIMB'
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GROSS WEIGHT - 1000 POUNDS
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MoDEL: T -29C/D

DATE: 15 MARCH 1955

DATA BASIS: FLIGHT TEST

METO POWER CLIMB - TIME AND SPEED
FUEL GRADE 115/145

ENGINEs: R2800 - 99W

APPROXIMATE
BEST CLIMB SPEED
GROSS WEIGHT 1AS
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CEILING - ONE ENGINE INOPERATIVE

7 MoDEL: T-29C/D FUEL GRADE 115/145 CLEAN CONFIGURATION
- DATE: 15 MARCH 1955 STANDARD ATMOSPHERE  PROPELLER FEATHERED

DATA BASIS: FLIGHT TEST ENGINES: R2800 - 99W

28 : Siedsipen i ibees , "'E,‘jf'.'jfl',j_’i',ljl__ﬁ T

—— METO POWER
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1000 FT
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Figure 2A4-5
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CEILING - ONE ENGINE INOPERATIVE

MODEL: T-29C/D FUEL GRADE 100/130 CLEAN CONFIGURATION
DATE: 15 MARCH 1955 STANDARD ATMOSPHERE PROPELLER FEATHERED -/
DATA BASIS: FLIGHT TEST ENGINES: R2800 - 99W
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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 {igure of 845 pounds is
close enough to the assurmed value of 900
pounds. JIf 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
the same procedure with the chart for 15, 000 feet
(figure 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

3X 15
BHP = " =9

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

2A5-2

1T-29A-1

3
The airspeed for 13, 000 feet cruise is 161 -<—5—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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MODEL: T-29C/D
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST

NAUTICAL MILES PER POUND OF FUEL- SEA LEVEL
TWO ENGINE CRUISE STANDARD ATMOSPHERE

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

NAUTICAL MILES PER POUND OF FUEL- 5000 FEET
TWO ENGINE CRUISE STANDARD ATMOSPHERE

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

NAUTICAL MILES PER POUND OF FUEL- 10,000 FEET
STANDARD ATMOSPHERE

TWO ENGINE CRUISE

ENGINES: R2800 - 99W
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2) FUEL FLOWS USED
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mopeL: T-29C/D
DATE: 15 MARCH 1955
DATA BAS!S: FLIGHT TEST

NAUTICAL MILES PER POUND OF FUEL- 15,000 FEET

RD ATMOSPHERE
TWO ENGINE CRUISE STANDA ENGINES: R2800 - 99W
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wobeL: T-29C/D NAUTICAL MILES PER POUND OF FUEL- 20,000 FEET
DATE: 15 MARCH 1955 TWO ENGINE CRUISE STANDARD ATMOSPHERE
DATA BASIS: FLIGHT TEST ENGINES: R2800 - 99W
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MAXIMUM ENDURANCE SUMMARY
mopeL: T-29-C/D TWO ENGINE CRUISE STANDARD ATMOSPHERE
DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST encines: R2800 - 99W
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T.29C/D LONG RANGE PREDICTION - TIME

MODEL: T-

DATE: 15 MARCH 1955 TWO ENGINE CRUISE CLEAN CONFIGURATION

DATA BASIS: FLIGHT TEST STANDARD ATMOSPHERE ENGINES: R2800 - 99W

S FOR LONG RANGE

TIME AT ALTITUDE (NO WIND) - HOURS
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Figure 2A5-8
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NAUTICAL MILES PER POUND OF FUEL - ONE ENGINE INOPERATIVE
. MODEL: T-29C/D SEA LEVEL
- DATE: 15 MARCH 1955
DATA BASIS: FLIGHT TEST PROPELLER FEATHERED STANDARD ATMOSPHERE ENGINES: R2800 - 99W
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APPROACH AND LANDING

Extending the flaps decreases the landing speed and
decreases the required landing field length. Wing
flaps should not be extended to the landing position
until the landing is assured. In normal flight plan-
ning, the greater of the available landing wing flap
settings (39°, 28°, 20°, 15° and 0°) should be con-
sidered first. Specifically note that for each of the
landing flap settings there is a corresponding
approach flap setting. The selection of the landing
flap setting should be based on the ability of the
corresponding approach flap setting to assure ade-
quate single-engine climb performance in the
approach configuration in the event of a go-around or
the need to lengthen the approach flight path. The
recommended approach speeds are based on 130% of
power-off stall speeds; touchdown at 110% of stall
speed.

Note

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

the Airspeed Calibration Chart, multiply
by 1.1 or 1.3, and then reconvert the
resultant speed to indicated airspeed.

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

DISCUSSION OF CHARTS
Note

See landing pattern diagram, Section II.

APPROACH AND LANDING SPEEDS CHART

The recommended airspeeds for maneuver

(1.4 Vgia11), approach (1.3 Vgia]), and touchdown
(1.1 Vgtall) with landing gear down may be deter-
mined from the Approach and Landing Speeds Chart
(figure 2A6-1). The chart is presented for the
gross weight and flap setting operating range of the
airplane. Power-off stall speeds are included on
the chart.

2A6-1
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EXAMPLE
Given:

Gross weight = 38, 000 pounds
Flap setting - Approach = 12°

Flap setting - Touchdown = 28°
Enter chart at gross weight of 38, 000 pounds (A) and
read up to flap deflection of 12° (B). Read across
to 1.3 stall speed line (approach) (C), and read up
to find IAS of 116 knots (D). For 28° flap deflection
enter at gross weight of 38, 000 pounds (A) and read
up to 28° flap deflection (E). Read across to the
1.1 stall speed line (touchdown) (F), and read up
for 93 knots IAS (G).

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 pro-
pellers windmilling). For a minimum roll landing,
it is important to initiate wing flap retraction as
soon as possible after the airplane is firmly on the
ground. Retracting the wing flaps decreases the
wing lift and allows more weight to be applied to the
main wheels, thus increasing the braking efficiency
and shortening the landing roll. Reverse propeller
thrust is recommended since it will appreciably
shorten the landing roll. The landing ground roll
charts (figures 2A6-2 through 2A6-6) present land-
ing distance for density altitude, gross weight, and
headwind.

EXAMPLE
Given:

Density altitude = 1800 feet
Gross weight = 36, 000 pounds
Headwind = 5 knots

Flap setting = 28°

2A6-2
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Select chart for 28° flap (figure 2A6-3). Enter
chart at density altitude of 1800 feet (A). Read
across to gross weight of 36, 000 pounds (B) and
read down to wind velocity curve and follow head-
wind curve to 5 knots (C) and read down to find dis-
tance of 3100 feet (D). To compute for landing dis-
tance from 50 feet, multiply landing ground roll by
1.22 (3100 X 1. 22 = 3775 feet).

Effects of Unusual Runway Conditions on

Landing Ground Roll

The landing ground roll charts (figures 2A6-2
through 2A6-6) are based on landing on a dry, hard
surface. The landing ground roll can be corrected
for other surface conditions by multiplying the
ground roll distance by the stopping factor from the
Stopping Capability Chart (figure 2A6-7). 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 runway.

EXAMPLE
Given:
RCR = 14

Ground roll distance = 3100 feet

Enter the Stopping Capability Chart (figure 2A6-7)
with RCR of 14 (A). Move horizontally to curve (B),
then vertically to obtain stopping factor of 1.27 (C).
Multiply the dry hard surface runway ground roll
(3100) by the stopping distance factor (1.27) to deter-
mine the ground roll on a slippery runway (3100 X
1.27 = 3935 feet).
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Part 6
T.29C /D LANDING GROUND ROLL (39° FLAP)
MODEL: [ -
DATE: 15 MARCH 1955 APPROACH FLAP 20° BRAKES ONLY
DATA BASIS: FLIGHT TEST ENGINES: R2800 - 99W

16F= Tl L EEE TE I FEER ] EE N §
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DENSITY ALTITUDE - 1000 FEET
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=
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o Z 0
ZiI X
=
a
<
w
Y
GROUND ROLL DISTANCE - 1000 FEET
NOTES:
(1) GROUND ROLL IS FOR BRAKES ONLY, (4) TOUCHDOWN AT 1.1 POWER OFF
WITH PROPELLERS WINDMILLING. STALL SPEED.
MAXIMUM REVERSE WILL REDUCE
% {5) LANDING FIELD LENGTH FROM 50 FEET
GROUND ROLL BY 45% HEIGHT IS 122% OF THE GROUND ROLL
(2) DISTA:ANCES AREWBASED ON DRY HARD SHOWN.
CED RUNWAY WITH FLAP RETRAC-
-Srlfgﬁ INITIATED AT o,’9 STEIEL spEgg_ (6) MULTIPLY GROUND ROLL DISTANCE BY
STOPPING FACTOR FROM STOPPING
R CAPABILITY CHART.
(3) DO NOT EXTEND FLAPS MORE THAN 20
UNTIL LANDING 1S ASSURED. (7) 100% WIND ACCOUNTABILITY
45,453C

Figure 2A6-2
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wobeL: T-29 C/D L ANDING GROUND ROLL (28° FLAP)
DATE: 15 MARCH 1955 APPROACH FLAP - 12° BRAKES ONLY
DATA BASIS: FLIGHT TEST ENGINES: R2800.99W

1000 FEET

DENSITY ALTITUDE -
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2 3 4 5 6 7 8 9 10 1
GROUND ROLL DiSTANCE - 1000 FEET
NOTES:
(n %RR%LI!—‘TE?. ROLL IS FOR BRAKESBXb:ALAY, WR!EHE SE (4) TOUCHDOWN AT 1.1 POWER OFF STALL SPEED.
LERS WINDMILLING. M UM REVER
(5) LANDING FIELD LENGTH FROM 50 FT HEIGHT IS
(1 DISTANCES ARE BASED ON DRY 1ARD SURFACED 122% OF THE GROUND ROLL SHOW.
RUNWAY WITH FLAP RETRACTION INITIATED AT (6) MULTIPLY GROUND ROLL DISTANCE BY
0.9 STALL SPEED. STOPPING FACTOR FROM STOPPING
CAPABILITY CHART.
(3) DO° NOT EXTEND FLAPS MORE THAN
12° UNTIL LANDING 1S ASSURED. (7) 100 % WIND ACCOUNTABILITY.
45,455C
Figure 2A6-3
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LANDING GROUND ROLL (20° FLAP)

MODEL=1ST -39;/355 APPROACH FLAP °
DATE: 15 MAR RAKES ONLY
DATA BASIS: FLIGHT TEST BRAK encINES: R2800 - 99W
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GROUND ROLL DISTANCE - 1000 FEET
NOTES:
(1) GROUND ROLL 1S FOR BRAKES ONLY, WITH {4) TOUCHDOWN AT 1.1 POWER OFF STALL SPEED,
PROPELL ERS WINDMILLING, MAXIMUM REVERSE
WILL REDUCE GROUND ROLL BY 45%. (5) LANDING FIELD LENGTH FROM 50 FT HEIGHT
(2) DISTANCES ARE BASED ON DRY HARD SURFACED 1S 122% OF THE GROUND ROLL SHOWN.
RUNWAY WITH FLAP RETRACTION INITIATED AT {6) MULTIPLY GROUND ROLL DISTANCE BY
0.9 STALL SPEED. STOPPING FACTOR FROM STOPPING
(3) DO NOT EXTEND FLAPS MORE THAN 6° UNTIL CAPABILITY CHART.
L ANDING IS ASSURED, (7) 100% WIND ACCOUNTABILITY.
45,9768

Figure 2A6-4
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LANDING GROUND ROLL (15° FLAP)
MODEL: T -29C /D APPROACH FLAP - 0° BRAKES ONLY
B 1
gﬂi B]ASSI’Q:ARFCL}‘:G:iSTEST ENGINES: R2800 - 99W

1000 FEET

DENSITY ALTITUDE -
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GROUND ROLL DISTANCE - 1000 FEET

NOTES:
(1) GROUND ROLL IS FOR BRAKES ONLY, WITH (4) TOUCHDOWN AT 1.1 POWER OFF STALL SPEED.
PROPELLERS WINDMILLING, MAXIMUM REVERSE
WILL REDUCE GROUND ROLL BY 45%. (5) LANDING FIELD LENGTH FROM 50 FT HEIGHT

1S 122% OF THE GROUND ROLL SHOWN.,
(2) DISTANCES ARE BASED ON DRY HARD SURFACED
RUNWAY WITH FLAP RETRACTION INITIATED AT (6) MULTIPLY GROUND ROLL DISTANCE BY
0.9 STALL SPEED. STOPPING FACTOR FROM STOPPING
CAPABILITY CHART.
(3) DONOT EXTEND FLAPS MORE THAN 0° UNTIL

LANDING IS ASSURED. (7) 100% WIND ACCOUNT ABILITY.
45,457C

Figure 2A6-5
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LANDING GROUND ROLL (0° FLAP

mopeL: T-29C/D ( )
DATE: 15 MARCH 1955 APPROACH FLAP - 0° BRAKES ONLY
DATA BASIS: FLIGHT TEST ENGINES: R280Q¢99W
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GROUND ROLL DISTANCE - 1000 FEET
NOTES:

(1) GROUND ROLL IS FOR BRAKES ONLY, WITH PROPELLER (4) LANDING FIELD LENGTH FROM 50 FEET HEIGHT IS
WINDMILLING. MAXIMUM REVERSE WILL REDUCE THE 122% OF THE GROUND ROLL SHOWN,
GROUND ROLL BY 45%.

(5) MULTIPLY GROUND ROLL DISTANCE BY

(2) DISTANCES ARE BASED ON HARD DRY SURFACED RUN- STOPPING FACTOR FROM STOPPING
glAYEVélTH FLLAP RETRACTION INITIATED AT 0.9 STALL CAPABILITY CHART.

PEED.
(6) 100% WIND ACCOUNTABILITY

(3) TOUCHDOWN AT 1.1 POWER OFF STALL SPEED.

45,459C

Figure 2A6-6
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MODEL: T-29 C/D
DATE: 5 DECEMBER 1967
DATA BASIS: ESTIMATED

STOPPING CAPABILITY CHART

ENGINES: R2800-99W
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Figure 2A6-7
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PART 7 — MISSION PLANNING
e 0
TABLE OF CONTENTS

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
TOLD card using takeoff gross weight,

the

The LAND-

ING 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 WIND COMPONENT

OAT CAT
°C °C

DEW POINT

PRESSURE ALTITUDE DENSITY ALTITUDE

RCR SMOE

TAKEOFF

MANIFOLD PRESSURE

EXPECTED TPSI'BMEP

MINIMUM T PSI/BMEP

———
TAKEOFF FLAP SETTING

TAKEOFF SPEED (1.2)

CRITICAL FIELD LENGTH

REFUSAL SPEED

TAKEOFF GROUND RUN

SPEED/TIME CHECK /

DISTANCE/SPEED CHECK /

SINGLE-ENGINE CLIMB SPEED (1.2 Clean)

SINGLE-ENGINE ABSOLUTE CEILI NG (METO)

LANDING IMMEDIATELY AFTER TAKEOFF

AFPPROACH SPEED
e |(1.3)

APPROACH FLAPS

KIAS

GO-AROUND SPEED
(1.2 - Approach Flaps)

KIAS

LANDI NG FLAPS

LANDING APPROACH SPEED

(1.3)

°

KIAS

UANDING GROUND ROLL DISTANCE

/

AFTO 575 377 T-29/C-131 TOLD CARD

Page No.

. 2A7-1

Note

Acceleration time/distance check data

must be computed only when refusal
speed is less than takeoff speed.

Appendix II

Part 7

Adequate planning is an essential part of the suc-
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.

CONDITIONS - LANDING

FIELD ELEVATION GROSS WEIGHT

RUNWAY LENGTH WIND COMPONENT

OAT RCR
°C

DEW POINT

PRESSURE ALTITUDE lDENSITV ALTITUDE

LANDING

APPROACH FLAPS

°
GO-AROUND SPEED

APPROACH SPEED

(1.3)

KIAS

(1.2 - Approach Flaps)

KIAS

GO-AROUND SPEED
(1.2 - Clean)

KIAS

LANDING FLAPS

LANDING APPROACH SPEED

(1.3)

KIAS

——

LANDING GROUND ROLL/DISTANCE

T-29 C-131 Tokeoff and Londing Data (TOLD) Cord

Change 1

2A7-1
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Complete the TOLD card in accordance with the
following instructions.

CONDITIONS—TAKEOQFF

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

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

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

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

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

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

TAKEOFF

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

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

TAKEOFF SPEED (1.2). Figure 2A3-7, 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 2A3-8, 2A3-11,
2A3-14, and 2A3-17) determine the critical field
length for a dry runway. If necessary, correct the
critical field length with RCR correction determined
from figure 243-20.

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

TAKEOFF GROUND RUN. Based on the takeoff flap
setting to be used (figures 2A3-10, 2A3-13, 2A3-16,
and 2A3-19) determine the takeoff ground roll.

2AT-2
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Note

Acceleration time/distance check data
is not required when refusal speed is
greater than takeoff speed.

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

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

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

LANDING IMMEDIATELY AFTER TAKEOFF

Note

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

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

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

be determined at this time and entered in LANDING

APPROACH SPEED (1.3).

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

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

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

LANDING GROUND ROLL/DISTANCE. Based on
the landing flap setting to be used (figures 2A6-2
through 2A6-6) determine the landing ground roll.
Determine the landing distance (landing over a 50-
foot obstacle) by multiplying the landing ground roll
by 1.22. If applicable, correct the landing ground
roll according to the RCR stopping factor, figure
2A6-7.

CONDITIONS—LANDING AND LANDING

Note

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

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

a transport mission sample problem.

Weather, Field and Trip Information

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

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

Proceed vertically to pressure
altitude line 5000 ft

Proceed horizontally to density
altitude scale

Read density altitude 5600 ft

Determine Ramp Weight

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

Using: Initial starting, runup, taxiing,

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

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.

Appendix I
Part 7

TAKEOFF

Determine the Minimum Performance
Torque Pressure

Note

If the actual carburetor temperature
rise of the airplane is unknown, use
OAT; it is sufficiently accurate for
preflight planning. A correction should
be made when the actual CAT is known.

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

Enter chart with airplane
pressure altitude 5000 ft

Proceed vertically to CAT (OAT) 10°C
Read MAP 55.5 in. Hg
Proceead horizontally to base line

dew point chart, then parallel
guide line to dew point (corrected

for altitude) 35°F
Then, proceed horizontally to
read:
Expected TPSI 125 psi
Minimum performance TPSI 119 psi
Also note:
Brake horsepower 2100 bhp
Engine speed 2800 rpm
Blower speed LOW
Water injection ON
Mixture position AUTO RICH

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

Determine the Takeoff Flap Setting

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

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

Enter lower left-hand portion of
chart with density altitude 5600 ft

2A7-3
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Proceed horizontally to desired

T.0. 1T-29A-1

minimum initial rate of climb 200 fpm

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

pressure 119 psi

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

cally to takeoff weight 43,500 1b

Read takeoff flap setting

Note

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

o If the takeoff flap setting should come
out as less than zero, with the partic-
ular takeoff atmospheric conditions
available, off-load as necessary to
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
backwards from the weight and minimum
flap setting to determine the expected
initial rate of climb and thereby judge
the desirability of taking off.

Determine Takeoff Speed

Using: (Takeoff and Minimum Control Speeds,

figure 2A3-7)

Enter chart at gross weight 43,500 1b

Proceed vertically to 0° flap
curve, then proceed horizontally

to IAS scale and read 125 knots
Determine Critical Field Length

Using: (Critical Field Length, 0° Flap,

figure 2A3-17 and Effect of Runway
Conditions, figure 2A3-20

Enter figure 2A3-17 with density

altitude 5600 ft

Parallel guide lines to minimum

performance torque pressure 119 psi

Proceed horizontally to takeoff

weight 43,500 1b

Proceed vertically to zero run-
way slope parallel guide lines

to actual runway slope 1% up

2A7-4

Oo

Proceed vertically to base line
at zero headwind, parallel guide
lines to 1/2 reported headwind 5 knots

Proceed vertically to critical
field length (for dry, hard sur-
face runway) 7300 ft

Note

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

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

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

with RCR obtained from base

weather 12

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

Proceed vertically to KCFL
factor 1.23

Corrected critical field length =
KcFL X critical field length
from figure 2A3-17 8979 ft

Note

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

Determine Refusal Speed

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

Enter chart with available run-
way length 7500 ft

Proceed horizontally to reported
headwind 10 knots

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

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

Parallel guide line to base line,

then proceed horizontally to

intersection of vertical line

from gross weight 43,500 1b
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Refusal speed (IAS) (dry, hard
surface runway) 118 knots

Note

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

To correct refusal speed for

unusual runway conditions,

enter Effects of Runway Condi-

tion chart (figure 2A3-20) with

RCR obtained from base weather 12

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

Proceed vertically to KRg
factor .938

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

Determine Takeoff Ground Run

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

Enter chart with density
altitude 5600 ft

Parallel guide lines to minimum
performance torque pressure 119 psi

Proceed horizontally to takeoff
weight 43,500 1b

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

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

Re-enter the chart at refusal

speed corrected for wind. (If un-

usual runway conditions exist enter

at RCR corrected refusal speed

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

Proceed vertically to new

acceleration check curve and

then horizontally to refusal

distance 3450 ft

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

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

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

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

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

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

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

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

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

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

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

Acceleration check
distance/speed 2000 ft/98 knots

Change 1 2A7-5
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Acceleration check
speed/time 110 knots/33 seconds

Takeoff ground run 4100 ft

CLIMB TO 10,000 FEET

Determine Climb Distance and Fuel

Using: (Operational Climb—Distance and Fuel,

2A7-6

1500 BHP, figure 2A4-2)

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

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

Find:

Distance from 5000 to

10, 000 ft 18 n mi
Fuel consumed from 5000 ft
to 10, 000 ft 170 1b
Subtract from weight at start of
climb and determine:
Weight at end of climb 43,330 1b

Note

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

T.0. 1T-29A-1

Determine Power Settings at Start of Climb

Using: (Climb Power Schedule—1500 bhp,

figure 2A2-17)

Enter table at pressure
altitude

Proceed horizontally and
interpolate for CAT (+5°)
to find MAP
Read:

Blower

Engine speed

Torque pressure

Also note:

Mixture

5000 ft

40.3 in. Hg

LOW

2300 rpm

103 psi

AUTO RICH

Determine Power Settings at End of Climb

Re-enter table at pressure altitude
Proceed horizontally to CAT (-5°)
Read:

MAP (interpolated)

Blower

Engine speed

Torque pressure

Also note:

Mixture

CRUISE AT 10,000 FEET

10, 000 ft

38.8 in. Hg
LOW
2300 rpm

103 psi

AUTO RICH

Determine Distance and Fuel Used in

2-Hour Cruise

Using: (Long Range Prediction—Time,

figure 2A5-8)

Enter chart at weight at start
of cruise

Proceed vertically to cruise
density altitude

Read time at start of cruise
Add required cruise time

2 hours, find time at end of
cruise

43,330 1b

10, 000 ft

10.7 hr

12,7 hr



Using:
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Proceed along density altitude

line to time at end of cruise

12,7 hours, and read weight

at end of cruise 41,600 1b

Subtract weight at end of cruise

from weight at start of cruise

to find approximate fuel used

in 2 hour cruise 1730 1b

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

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

Proceed vertically to density
altitude line 10, 000 ft

Read distance at end of cruise 2400 n mi

Proceed along density altitude
line to weight at start of cruise 43,330 1b

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

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

Determine Airspeed and Power Settings
for Cruise

Using:

Using:

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

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

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

Proceed vertically to calibrated
airspeed 161 knots

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

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

Proceed vertically to calibrated
airspeed 160 knots

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

Enter table with pressure

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

Part 7
Engine speed 1950 rpm
Torque pressure 86 psi

Using: (Power Schedule— 1000 bhp, figure 2A2-186)

Enter table with pressure

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

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

Map - SLOXI020 5y 540 He

1000

Determine torque pressure for
1020 bhp by using the formula:

BHP = TPSI X . 00632 X RPM

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

Note

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

CLIMB TO 20,000 FEET

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

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

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

2AT-1
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Parallel guide lines to altitude

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

Determine Power Settings for Climb

Note

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

Using: (Climb Power Schedule—1500 bhp,

figure 2A2-7)

Enter table at pressure

altitude 20, 000 ft
Proceed horizontally to CAT -25°C
Read:
MAP (interpolated) 40.5 in. Hg
Blower HIGH
Engine speed 2500 rpm
Torque pressure 95 psi
Also note:
Mixture AUTO RICH

Using normal climb procedure adjust MAP until low

T.O. 1T-29A-1

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

Weight at start of cruise

Assuming a fuel flow of 1070

lb/hr, then average weight for

cruise (40,910 - 535)

At average cruise weight and

at maximum cruise rpm of 2300

(1150 bhp) read Nautical Miles

per Pound of Fuel .216 n mi/lb
Calibrated airspeed

True airspeed

Then fuel used (222+.216 X

1 hr) 1025 1b

Note

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

Weight at end of 1-hour cruise

40,910 1b

40, 375 1b

163 knots

222 knots

blower critical altitude is reached, then sh
high blower and continue climb procedure.

CRUISE AT 20,000 FEET

Determine Distance, Fuel Used and
Airspeed for 1-Hour Cruise

Using: (Nautical Miles per Pound of Fuel
feet, figure 2A5-5)

2A7-8

ift to

—20, 000

(40,910 - 1070) 39,840 1b
Distance in 1-hour cruise
(222 knots X 1 hr) 222 n mi
Determine Power Setting for Cruise
Using: (Power Schedule—1150 bhp/eng,
figure 2A2-19)
Enter table at pressure
altitude 20, 000 ft
Proceed horizontally to CAT -25°C
Read:
MAP (interpolated) 33.5 in. Hg
Blower HIGH
Engine speed 2300 rpm
Torque pressure 80 psi
Also note:
Mixture MANUAL LEAN
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RETURN TO BASE

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

Determine Distance and Fuel Used in
3-Hour Cruise

Using:

Using:

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

Enter chart at weight at start

of cruise 39,840 1b
Proceed vertically to cruise

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

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

Proceed along density altitude

line to time at end of cruise

and read weight at end of

cruise 37,100 1b

Subtract weight at end of cruise

from weight at start of cruise

to find approximate fuel used

in 3-hour cruise 2740 1b

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

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

Proceed vertically to density
altitude line 20, 000 ft

Read distance at end of cruise 1100 n mi

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

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

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

Determine Airspeed and Power Settings
for Cruise

Using:

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

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

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

Proceed vertically to calibrated
airspeed 155 knots

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

Proceed vertically to calibrated
airspeed 153 knots

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

Enter table with pressure

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

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

before:
MAP < 32 X 1075 319 ;
= T T .2 in. Hg

Determine torque pressure as before:

Torque pressure = —_ 1075 _ 77 psi
. 00632 X 2200

Using: (Power Schedule—1000 bhp, figure 2A2-186)

Enter table with pressure

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

RESERVE FUEL CONSIDERATIONS

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

v
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Determine Reserve Fuel Allowance

Subtract total fuel load from the takeoff

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

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

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

Follow weight line to inter-

section of long range line, then

proceed horizontally to nautical

miles per pound of fuel scale

and read 0.231 n mi/lb

Proceed vertically to true

airspeed 162 knots
Divide airspeed by n mi/lIb

(162 :0.231) 704 1b/hr
Allowance for 30 minutes holding

(704 X 0. 5) 352 1b

Note

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

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

LANDING
Landing Conditions

Field elevation pressure

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

Landing weight (takeoff weight
less fuel for mission, except

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

2A7-10
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Determine Power Settings for Emergency
Go-Around (if Necessary)

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

Enter chart with pressure

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

Proceed horizontally to dew point

chart base line then parallel

guide line to reported dew point

corrected for altitude 55°C

Then horizontally to minimum

performance TPSI 120 psi
Also note:

Engine speed 2800 rpm

Blower speed LOW

Mixture position AUTO RICH

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

Determine the Approach and Landing
Flap Positions

Note

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

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

Use same procedure as that out-

lined in determining maximum

allowable takeoff flap setting with

300 fpm desired rate of climb.

Final selection of approach flap

setting 6°

Determine Approach and Go-Around Speeds

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

Enter chart with gross weight 37, 100 1b

Proceed vertically to approach
flap line 6°



Using:
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Proceed horizontally to ap-
proach speed line (1.3 stall)
then vertically to read ap-

proach speed (IAS) 118 knots
Repeat procedure for 20° flap
to find landing approach speed
(IAS) 110 knots
and landing speed (1. 1 stall) 95 knots

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

Enter chart with gross weight 37, 100 1b

Proceed vertically to 1.2 stall

speed line for 6° approach flap

setting and then horizontally

to read climb speed for go-

around 111 knots

Determine Landing Ground Roll

Using:

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

Enter chart with density
altitude 4800 ft

Proceed horizontally to gross
weight curve 37, 100 1b
Proceed vertically to base line
at 0 headwind and parallel
guide lines to 1/2 of reported
headwind 7.5 knots
Proceed vertically to landing

ground roll (dry, hard surface

runway) 3800 ft

Appendix II
Part 7

Landing distance from 50 f{t
altitude (3800 X 1.22) 4636 ft
To correct landing ground roll
for unusual runway conditions,
enter the Stopping Capability
Chart (figure 246-7) with RCR
(obtained from base weather) 12
Proceed vertically to curve
then horizontally to the left to
obtain stopping factor 1.38
Corrected landing ground roll =
stopping factor X landing ground
roll from figure 2A6-4 5245 ft

Summary of Approach and Landing Data

Engine speed 2800 rpm
Minimum performance TPSI 120 psi
MAP Approx. 59 in. Hg
Blower speed LOW
Mixture position AUTO RICH
Approach flap setting 6°
Approach speed (IAS) 118 knots
Landing flap setting 20°
Approach speed (1AS) 110 knots
Go-around speed with approach

flaps (IAS) 111 knots

Change 1 2A7-11/2A7-12
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Considerations....coovvuvenn 7-2
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Check List Stowage.......... 4-80
DB Containers & Pressure
[ 1-67*
DC Controls, Pedestal .......... 1-40*
DC Power Supply System ........ 1-30%
DC Power Supply System
-Circuit Breakers............. 1-29
-External Power Receptacle.... 1-29
~General ........ ... ... ... 1-28
-Generator Failurc Warning
Lights ...covivei . 1-33
~-Generator Loadmeters
(Ammeters).......o.oiuiinn.. 1-33
-Generator Voltage Control
Rheostats ........... oot 1-33
-Radar External Power
Receptacle. v oieiaeennn 1-29
-Voltmeter & Voltmeter
Selector..ovvnvevneiia.,. 1-33
Defrosting Systems ............. 1-18%

Defrosting Systems
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Sextant Window Defrosting. ... 4-17
-Camera Window ... ... ..... 1-17
-Emergency Operation......... 1-17
~Normal Operation ............ 4-17
-Side Window Defrosting ....... 1-16

Density Altitude Chart. .. 1A1-4, 2A1-4*
Density Altitude Chart. .. 1A1-3, 2A1-3
Descent oo 2-22
Descent, Emergency ... ....... 3-19
Desert Procedures

-Before Leaving the Airplane. .. 9-16

-Before Starting Engines....... 9-15
-Before Takeoff............... 9-15
SCTUISe v vvn e e 9-16
=Descent oLl 9-16
~Engince Ground Operation...... 9-15
-Engine Shutdown ............. 9-16
-Exterior Ingpection....o..v... 9-15
-Takeoff—Climbh .............. 9-16
Detonation . .oovveeiiiii i -2
Direction Finder Group
AN/ARA-25 o oviiiviinn.. 1-51
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2A3-4, 2A6-1
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-Alternator Failurc............ 3-32
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~Crossfced Operation.......... 3-29
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-Propeller De-Icing System
Operation ....oveeiennvnen. 4-24

The Symbol * Indicates An Illustration

Index

Cruise

to Enginc

Subject Page
-Radio Transmitter............ 4-62
-Radio Transmitter Stowage.... 1-80
-Wing Flaps Operation......... 3-33

~Wing & Tail Anti-Icing
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~General ... il 1-7
-Nacelle Flaps .. . ... .o v e vens. 1-7
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-Tuel Flowmeters............. 1-14
-TFuel Pressure Gages ......... 1-14
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-Manifold Pressure Gage Line
Drain Valve Buttons .,....... 1-12
~Manifold Pressure Gages...... 1-12
-0il Pressure Gages ....,...... 1-14
-0il Temperature Gages ....... 1-14
-Tachometers ................ 1-14
-Torquemeters ........... 1-15, 7-2
Engine Operating Limits
Standard Day ............... 5-10%*
Engine Smoke & Flame
Identification ............... 3-11%
Entrance ...........c i, 2-2
Entrance Door, Closing From
Inside.........oviuian... 2-11*
Entrance Door, Opening From
Outside vo.vvevnnnnnnnnnnsn. 2~ 3%
Entrance Door & Stair Controls .. 1-69*
Entrance Door & Stair System ... 1-68
-Controls & Indicators ........ 1-72
~Door-Open Warning Light . .... 1-72
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-Door-TUnlocked Indicator
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Failure
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-Electrical .......... ..ot 3-13
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First Aid Kits........ovevinn... 1-68
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Flight Controls ........... 1-51, 6-3
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Equipment.................. 4~25
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~Intcrphone & Public Address

System AN/AIC ....vovevnn.. 4-25
~Liaison Radio AN/ARC-S...... 4-37
-Marker Beacon Radio

AN/ARN-12.........0.u. cee. 4-41
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-Tacan—AN/ARN-21........... 4-38
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Fuel Pressure Drop
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Fucl Specification & Grade ...... 1-26
Tuel Supply System ........... .. 1-27%
TFuel System
-Booster Pump Operation ...... 7-9
-Crossfecd Operation...... 3-29, 7-9
—General L. 1-26
~Operation.........cveeveviennn 79
Fuel System Control & Indicators
-Crossfced Handle. ... ovenvnnns 1-26
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-Fuel Booster Pumps &
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—Quantity Gages .. oo venieenn. 1-28
-Shutoff Valve Switches &

Indicator Lights............. 1-26
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Generator Failure .....oeuuuen.s 3~29
Generator Output Limitation ..... 5-12A
Glide-Slope Radio AN/ARN-5D... 4-40
Glide-Slope Radio AN/ARN-18 ... 4-41
Go~AToUNd . oo v it i ier it 2-27
Go-Around With One Engine
Inoperative ........ ..ot 3-26
H
Ilot Weather Procedures
-Before Leaving Airplane ...... 9-15
-Before Starting Engines....... 9-15
-Engine Ground Operation...... 9-15
-Exterior Inspection........... 9-1
-Starting Engines....vovvvenn.. 9-15
Hydraulic Brake System
-General ... . i iiiii e 1-59
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-Pedals . ..o iiiii i 1-59
-Pressure Gage.......cecvuu.. 1-59
Hydraulic Power Supply System .. 1-52%
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Hydraulic Power Supply System Interphone & Public Address
-Bypass Handle ...vvvunvunnn.. 1-50 System AN/AIC +.vvvvevnnunn 4-25
-Controls & Indicators..... ve.. 1-50 Inverter Failure................ 3-31
-Engine Fluid-Off Handles...... 1-50 J . K
~Fluid Specification............ 1-50
~General ....iiiiiiiiii i, 1-50 L
-Pressure Gage............... 1-50 Landing ......... 2-23, 1A7-8, 2A7-10
-Reservoir ....... e 1-50 Landing
-Sight Gage...ovvvevnevnnennn- 1-50 SATLET 92-97
Hydraulic Pressure Bypass =Before ... 2-23
Handle & Gage .............. 1=51%  _Cross-Wind.......ovnennnns. 2-25
Hydraulic Reservoir Sight Gage .. 1-51% -Gear Extension Speed
Hydraulic System Failure— Limitation...... B 5-12
Ground Opcration ........... 3-3 -Gear Retraction Speed
Hydraulic System Failure— TAMILAtion . ..o ooos s 5-12
Landing ........ooveeennn s =25 -Gear Safety Circuit........... 7-11
Hydraulic System Emergency -Gear System Emergency
Operation ........cceveeen.. 3-33 OpeTation. . ..ouveursvurennens 5-35
-High Gross Weight, ., ......... 2-26
I -Hydraulic System Failurc.,... 3-25
Iee & Rain -Light Extension Speed
-Carburetor Ieat ............. 9-6 Limitation. ................. 5-1
-Direct Vision Windows........ 9-7 ~Minimum Rull. ...ovunnnnnnns. 9-9
Sleing ..o 9-6 “NOTINAL &t 2-9
-Pitot Heat, Propeller De-Icing -On Slippery RUNways. . ........ 9-96
& Windshield Anti~Icing...... 96 -Touch-and-Go. ... .vverrvnnne. 2-26
-Wing & Tail Anti-Icing........ 9-6 -With Both Ingines
IFF/SIF, AN/APX-25........... 4-57 Inoperative .. vvveeeeeeennen. 3-26
Ignition Analyzer, Portable...... +-80 ~With FLat Tivre .o s s srnrrunns 3-29
Ignition & Starting .............. 1-12 -With Landing Gear Retracted—
Ignition System Preparved Surface............ 326
- Controlled Spark Plug -With Nosc Gear Retracted—
Anti-Fouling Proccdures..... 7-3 Main Gear Extended ... ... ... =26
-Important Factors............ -7 -With One Engine Inoperative. .. 3-26
-Spark Plug Fouling & Leading. . 7-7 ~Zero Wing Flap . o..ennen... 226
Initial Rate of Climh Landing Gear Controls &
Correction. . ...... 1A3-12, 2A3-12% MAICALOTS « oo oo 1-37
Initial Rate of Climb Landing Gear Ground Safety
Correction ......... 1AS-4, 2A3-d Locks .. ooviviiiiiia i, 1-5%°
Instrument Approaches.......... 9-2 Landing Gear Svstem .. ......... 1-35
Instrument Flight Procedures Landing Gear System Controls
SCTUISC et ve v eeenniennnen, 9-2 & Indicators
-Descent ... i O-2 -Emergeney Up-Latch Release
-Holding Flight ............... 9-2 T 1-57
-Single-Engine Operation ...... 9-2 -Gear Unsafe Waming Light.... 1-37
~Takeoff ..................... -1 -Ground Safety Locks, ......... 1-57
Instrument Markings............ 5-2% mLOVOT e e 1-55
Instrument Markings............ 5-1 -Warning Horn & Cutoff Switch . 1-37
Instrument Markings, Explanation Landing Gear System Emergency
~BIUC ATC cevverronerennananns 5-9 Operation .....vvevvennnn. . 3-35
—GTCCN ATCerreesscoannaasnes 5-9 -Emergency Landing Gear-Up
~Index MarK »ee««. DN 5-9 Latch Release System
—Lower Red Racdial «oeeeeenssen 5-1 Operation ........cvvivuuu.n 3-35
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Landing With One Engine

Inoperative (Typical)......... 3-27*
Level Flight Characteristics..... 6-3
Liaison Radio AN/ARC-8........ 1-37
Life Raft Stowage cesoeceeeacon- 1-80
Life Rafts vovevnennrenennnnan.. 1-68
Lighting Equipment ............. 1-62

~-Exterior Lights .............. 1-62
-General ........ e 1~62
-Interior Lights.......vueo.n.. 4-63
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Limitations
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=Maximum Power vvv s 5-10
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Long Range Prediction .. 1A3-2. 2A5-2
Long Range Prediction—

Distance ........... 1A5-9, 2A5-9%
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TIMC v evenenennen 1A5-10. 2A5-107
Loran AN/APN=9....ovivvvunn.. 1-52
Loran AN/APN-70.............. 1-52
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Main Circuit Breaker Panel,

Flight Compartment ......... 1-36%
Alain Difference Table........... 1-2*
Maneuver Limitations. .......... 5-12A
Maneuvering Flight ... .. .. 6-5
AManifold Pressure

TAMILS o oo vvrvnnnnn 1A2-35, 2A2-10%
Aanifold Pressure

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

Handles c v vvevvneininnnann 1-19°
Map Checking Windows. ..., . 1-30
Marker Beacon Radio

AN/ARN-12 ovviiiiineen... 1-41
AMarker Beacon RC-193A ........ 4-11
AMaster Bombardier Station

(Typical) coveeviion., 1-58~
Master Radar Station (Typical). .. 4-60%
Maximum Bank While Turning . - .5-12A
Maximum Diving Speeds. .- - vov- o-15~
Alaximum Dry Power Available

(100/130 Grade Fuel) ....... 2A2-5*
AMaximum Dry Power Available

(115/145 Grade Tuel) »vv.v.- 2A2- ¢
Maximum Dry Power

Available....oovvivnno oo 1A2-¢
Maximum Dry Power

Available—Alternate

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

SUMMATLY + v o nsvnaras 1A5-8, 2A5-8
Maximum Glide +vvvvvveveennn. 3-18%
Maximum Glide ................ 3-19
AMaximum Power

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

(100/130 Grade Fuel)....... 2A2-TH
Maximum Wet Power Available

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

Available..... reeeanaa ee. 1A2-5
METO Power Available ........ 1A2-7*
METO Power Available ........ 1A2-3

METO Power Climb ..,..1A4-2, 2A4-2
METO Power Climbh—

Distance & Fuel..... 1A4-6, 2Ad-6*
METO Power Climh—

Time & Speed....... 1A4-5, 2A4-5*
Minimum Control Speeds ........ 3-8*
Minimum Crew......ovevevenen. 5-9
Miscellanecous Equipment........ 4-77
Miscellaneous Equipment

Locations......cvvivivunn.s. 4-78%
Miscellancous Equipment

Stowage Bins ............... 4-80
Mission Planning ....... 1A7-1, 2A7-1

N-1 Compass System Master

Indicator ....oevvivvennn.. 4-43*
Nautical Miles Per Pound
of Fuel ............ 1A5-3, 2A5-3*
Nautical Miles Per Pound
of Fuel............. 1A5-1, 2A5-1
Nautical Miles Per Pound
of Fuel—One Engine
Inoperative ....... 1A5-11, 2A5-11%*
Navigation Training Station
(Typical) cvurvvernnnnnnnnn. 4-51%
Navigator-Bombardier Training
Station (Typical) ............ 4-61%
Navigator, Navigator/Bombardier's
Duties.....covvvvininnnnnnns 8-3
Navigation, Radar, & Bombardicr
Training & Communication
Equipment.................. 4~-43
~A-1A Computer .............. 4-53
-AN/APX-6 (IFF) or
AN/APX-25 (SIF).vvvonnenn.n 4-57
-Bomb Scoring Camera System
Operation .................. 4-56
~Emergency Radio Transmitter. 4-62
-Loran AN/APN-9............. 4-52
~Loran AN/APN-70............ 4-52
-Master Indicator (N-1 Compass
System) ...vveiiiienienennn. 4-44

-N-1 Compass System .... 4-44, 4-45
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-Radar Sct AN/APS-25......... 4-52
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-Radio Compassecs AN/ARN-G.

Now 3. 1 &5 ivinneinnnnnn, 4-50
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SCR-TI8C ..ot 4-50
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Static Svstem .. .vhhn. veres 4-43
-Training Equipment Power

Supply & Controls ........... 4-43

Navigators Platforms....... oo, 4-80

Night Flying. . cvveiveneennnnnes 9-8

Normal Go-Around (Typical)..... 2-28*

Normal Landing Pattern

(Typical) ...ovivinnnnnnnn.. 2-24%

Normal & Single Engine Radar

Approach (Typical) .......... 9-4%
Normal & Single Engine ILS
Approach (Typical) .......... 9-5%
Normal & Single Engine Radio
Range, ADF, TACAN, &
VOR Approach (Typical)...... 9-3%
Lo ]

Oil Dilution Table............... 9-14%*

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

0il Specification & Grade........ 1-22

0Oil System.,........ eeeaa 1-21, 7-10

0il System Controls & Indicators
-Engine Fluid-Off Handles...... 1-23
-0il Quantity Gages ........... 1-23
-Reserve Oil Heat Switch &

Heat Indicator Lights ........ 1-23

0il System/Main. ....o.vvvunnnn. 1-25%

0Oil System (Reserve)...oooveuenn. 1-24%*

Omnidirectional Range Radio

AN/ARN-14. . oovvinnennnnn, 4-40

Operational Climb...... 1A4-1, 2A4-1

Opecrational Climb—

Distance & Fuel..... 1A4-4, 2A4-4%

Operational Climbh—

Time & Speed....... 1A4-3, 2A4-3*

Overboost Chart ............... 5-10*
Overwater Briefing ............. 8-14
Oxygen Duration Chart .......... 4-69*
Oxygen System
-Emergency Operation......... 4-70
-Flow Indicators .......cveven. 4-68
~General .......... .. el 4-68
-Normal Operation ............ 4-70
-Portable Oxygen Unit
Rechargers...........ouovn.. 4-70
-Portable Oxygen Units ........ 4-68
-Pressure GagesS.o.veevenvnass 4-68
-Regulators .........ccouu.n.. 4-68

Parachute Stowage......... 1-68, 4-80
Passcnger Briefing Checklist .... 8-14
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Pencil Sharpeners o vevveevonnn.. 4=-80
Periscopic Sextant D~-1.......... 4-52
Periscopic Sextant Stowage ...... 4-30
Pcriscopic Sextant Windows

& Mounts....wn.ns erese e 4-80
Photographic Equipment

-General ... .. st 1-76
—Acrial CamerTa. ..cvoevevnnnnns 4-76
Pilots Pedestal Aft Section

(Typical) .. ovvvviennnnn. ve.. 1-19%
Pilots Pedestal, Quadrant

(Typical) ....ovvvvnn. RN 1-18*
Pitot Heat, Propeller De-Icing,

& Windshiecld Anti-Icing...... 9-6
Pitot-Static System, Pilots ...... 1-61
Pitot-Static Systems ............ 1-63*
Pitot Tubcs Anti-Icing System.... 4-25

Power Available,

Maximum .......... 1A2-2, 2A2-2
Power-Off Stall Chart........... 6-2%
Power Schedules ..... 1A2-13, 2A2-14*
Power Schedules ....... 1A2-3, 2A2-3

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

Ingine........oovevvinnn., 3-37
-Engine Failure at Takeoff
Speed o it e 3-37
~Engine Shutdown While
Airborne ......veiia., 3-39
~Ground ... iiiiiiiieen 3~37
-Low-Speed Turns with Singlc
Engine ............. e 3-38
-Minimum Control Speed with
One Engine Windmilling...... 3-37
~Single-Engine Go-Around...... 3-38
-With One Engine Inoperative... 3-37
Predeparturc Briefing .......... 8-14
Preflight Checks ....vvuvennn... 2-2A
Preparation for Flight .......... 2-2

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

Prohibited Maneuvers.......... 5-12A
Propeller Controls.............. 1-20%*
Propeller De-Ice Loadmeter. .... 4-24*
Propeller De-Icing System
-Circuit Breakers............. 4-23
-Loadmeter ....... ..o 4-24
-General......oooiiiiiein. 4-23
Propeller De-Icing System,
Emergency Operation........ 4-24
Propeller De-Icing System,
Normal Operation ........... 4-24
Propeller Failure
-Blade ......... eeeenens ceee.. 3-13
-TFailure to Feather ........... 3-12
-Inadvertent Propeller
Reversal ..oovvieenennn... 3-10



Subject Page
Propeller Failure (Cont)
~Overspeeding o .vvviniinnaon 3-12
-Pitch Hunting .....ovvenenvn.n 3-13
-Power Loss or Oscillation .... 3-13
SRUNAWAY. s e et s e 3-12
Propcller Limitations........... 5-12
Propellers
-Autofcathering Systems ....... 1-21
-Manual Feathering Buttons &
Feathering Indicator Lights .. 1-20
-Manual Feathering System .... 1-20

-Pitch Reversal ...t 1-15
-Reverse Latch Stops &

Override Indicator Handles ... 1-15
-Speed Control Levers &
Governor Limit Lights....... 1-15
Q-R

adar Identification IFF/SIF Set

AN/APX=25 . cveiiniiinnnns 4-57
Radar & Navigation Training

Station, Combined

(Typical) covivnuniiiiann 1-66*
Radar Set AN/APQ-24T-1 ....... 1-53
Radar Set AN/JAPS-23........... 1-52
Radar System K-3A............. 1-54
Radar Training Station (Typical) . 4-65%
Radio Altimeter SCR-718-C

(Students) voveveniiiiin 1=50
dadio Compass AN/ARN-6

No. 1 (Pilot's) .ovveinan... 1-41
Radio Compasscs AN/ARN-G,

Noo 3y 4, &5.uinivinnn... 4-50
Radio Operators Duties ......... 8=2
Radio Operators Station ......... 4=16%

Radio Remote Control Panels ... 1-36™
Recommended Continuous Cruise

Operation .......... 1A2-2, 2A2-2
Refusal Speed oovvant 1A3-17, 2A8-17*
Refusal Speed oo ouvennn. 1A3-6, 2A3-6
leserve TFuel Considerations ... 2A7-9
2eserve Oil Controls Copilots

Console . oovvivvnnnnnn . 1-26*
eserve Oil Tank, Access..... .. 3-15%
Restarting Engine in Flight ... ... 3-10
eturnto Base .. ovev i 2AT=9
Reverse Propeller Override

Indicator ... vvvi oot 2-27
wdder & Elevator Flight Tabs... 1-51
unway Surface Conditions,

Effectof ooovun... 1AB-28, 2A3-28%
Runway Surface Conditions,
Effectof ..ol TA3-7, 2A3-7

Safety Belts oo v eineee i, 1-77
Safety Harness & Attachment
FAtlINGS «vvvevneennnennnnens =77

T.0. 1T-28A-1

Subject Page
Safety Strap, Rear Scrvice
5 oY 3 PP 4-77
Seats, Flight Compartment ...... 1-72
Scats, Pilots' ... .veviiieeennnn. 1-72
Scrvicing Diagram ......eevuve.. 1-70%
Single-Engine Anti-Icing
Operation «..ovevviieennnnn. 3-29
Single~Engine Climbout
ProcClUre.veveeneneennennas 3-6*
Single-Engine Go-Around
(Typical) vvvvueiiviienennnn 3-28%
Single-Engine Operation
-Directional Stability .......... 3-6
-Elcctrical Power Loss. ..o, 3-5
~-Flight Characteristics ........ 3-6
~Landing ... ie e 3-95
-Maintaining Controlled Flight.. 3-5
~Operation. . ..ovovvene... 3=5, 9-2
—Performance. .. ov v i 3-5
-Reduction of Electrical Load .. 3-5

Smoke & Fumes Elimination

-Cabhin Pressurized ........... 3-14
-Cabin Not Pressurized........ 3-14
Speced Limitation with full
Aileron Deflection .......... 5-12
SPINS . v ittt e 6-3
Stalls
~Accelerated oo iiiie i 6-5
—-Characteristics ..ovvie v nnnn 6-1
~Power Off ..o v, 6-3
~Power On ...vviieniinnnnn. 6=-2
-Prestall Buffet ...t 6-1
“RCCOVETY v v v vt i 6-3

Standard Altitude Tablce .
Standard Altitude Table .

J1AL-G, 2A1-6%
JAL-3, 2A1-3

Starting Engines................ 2-8
Starting Engines, Before ........ 2-6
Starting & Ignition .............. 1-12
Static Pressure Selector Valves.. 1-61
Steering System
—General L. 1-58
-Nose Steering Wheel. ..o ..., 1-58
=Turn Indicator ............... 1-53
Stopping Capability
Chart .............. 1AG-9, 2A6-9*
Students True Airspeed
Indicators .....ovviivvvnnen. 1-76
Switch Panel, Overhead ..... wee. 1-14%
Switch(es)
-AC Gyro Instrument Power
Cutoff................. 1-39, 1-11

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

Unregulated ..o viiiia, 1-44
—Alternator .. ii e i 1-44
~Alternator-Generator

Hydraulic System............ 1-45
-Alternator Sclector........... 1-44
-Augmentor Vane. ......... 1-8, 4-21
~-Augmentor Vane Arm .... 1-8, 4-21

The Symbol * Indicates An Illustration

Index
Propeller
to Switches

Subject Page
-Autofeather & Indicator Light.. 1-21
-Autofcather Test ... ...ovvnv.. 1-21
-Automatic Approach Selector .. 1-75
~-Autopilot Altitude Control ..... 1-71
-Autopilot Bombardiers Turmn

Control Selector ............ 4-71
-Autopilot Compass Slaving .... 1-72
- Autopilot Filament Circuit

Breaker ......o00iieenn 1-41, 4-70
-Autopilot Power (Pilot)........ 1-70
~Autopilot Turn Control

Transfer ....ovvenvnenennn. 1-71
—BAtCTY . e 1-29
-Cabhin Heat Sclector. ...t 1-8
~Cabin Heat & Vent............ 4-19
-Cabin Pressurization ......... 1-16
-CO, Sclector ..vvvvinnnn.. 1-62
—Coglipit Heater Control ....... 4-14
-DC Voltmeter & Voltmeter

Selector. . .oovveiiiiiiien 1-33
~Defrost Blower .....o.viven.. 4-17
-Emergency Hydraulic Pump ... 1-50
-Emergency Hydraulic Pump

2eset & Indicator Light ... .. 1-30
-Engine Blower .....ovian. 1-6
-Engine Starting Selector ...... 1-12
-Entrance Door Unlatch........ 1-72
-TFirc Detection Circuit Test. ... 1-62
-Fire Extinguisher ....... 1-62, 1-67
-Fuel Booster Pumps.......... 1-26
- Fuel Quantity Gage Test....... 1-238
- Fuel Shutoff Valve &

Indicator Lights............. 1-26
~GeNCTALOT vttt 1-33
~Ignition ...... .. i 1-12
-Ignition Boost. ... ....coeuvt 1-12
~Instrument Inverters ......... 1-141
~Inverter. .. i 1-35
~Inverter Reset & Indicator

Lights. ivevieennreiiiennnnns 1-3.
-J-2 Compass Slaving Cutoff ... 1-57
- Landing Gear Warning Horm

LCutoff.ovvevviiinit 1-57
~Load Monitor ........chii.. 1-29
-Nacelle Flap....ovvvvnnnan.. 1-8
-Navigation Radio ........ veees 1229
-0il Cooler Control..vceveven.. 1-22
—Oil DilutCe e veveennnneennanns 1-23
-0il Quantity Gage Test........ 1-23
-Pilots (autopilot) Indicator

Sclector & Indicator Light.... 1-73
~Pitot Heat ... ivininias 1-25
~Prime...ciiiiiiiii i 1-12
-Propeller De-Ice............. 1-23
-Radio Altimeter Altitude Limit

& Lights o.oeveviainnnn., 1-42
-Reserve Oil Heat & Heater

Indicator Lights............. 1-23
-Rescrve Oil Transfer......... 1-23
-Side Window Defrost.......... 1-17

Change 1 Index 7



Index
Switches
to Zero
Subject Page
Switch(es) (Cont)
=Start L. e e 1-12
-Structural Overheat Limit
Override .......covivinnnn., 1-19
-Tacan Inverter & Failure
Warning Light............... 1-38
-Tacan Inverter Reset & Tripped
Indicator Light.............. 4-38
-Training Equipment Inverter .. 4-43
-Water Injection .............. 1-7
~WINE FIAD v vvrvvneveneennns. 1-55
T
Tables v vvrerei it i 4-77
Tacan—AN/ARN-21
-Control Panel......couuunnn.. 1-3
-False Lock-On Procedures.... -39
~General ............ . 00, 1-38
~Instrument Selector Panel..... 1-39
-Inverter Reset Switch &
Tripped Indicator Light ...... 1-38
~Inverter Switch & Failure
Warning Light .............. 1-38
-Operation .......covvivvivenn. 4-39
“POWeT s e e 1-33
Takeoff ........... 34, 1A7-4, 2A7T-3
~Aborted ... .. iiia. 3=
-After—Climb ................ 2-19
~Cross-Wind ......vcovvunenn.. 2-19
SLIneup c.eiee e 2-13
=Minimum Run................ 2-19
-Normal........oiiiiiiinan.. 2-18
-Obstacle Clearance........... 2-19
~Without Water Injection ....... 2-19
Takeoff, Before ................ 2-17
Takeoff Gross Weight Limited
by Climbh
(Two Engine)...... 1A3-13, 2A3-13*

Takeoff Gross Weight Limited

by Climb

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

By Climb........... 1A3-4, 2A3-4
Takeoff Ground Run... 1A3-18, 2A3-18*
Takeoff Ground Run..... 1A3-6, 2A3-6
Takeoff & Minimum

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

(Typical) o vververinenennnn. 2-21%
Takeoff & Landing Crosswind

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

Chart ............... 1A3~-4, 2A3-4
Index 8 Change 1

T.0. 1T-29A-1

Subject Page
Takeoff & Landing Data
Cards......... 2-2, 1A7-1, 2A7-1
Takeoff Emergencies
-Crash Landing ............... 3-19

-Emergency During Takeoff
(Continued Flight Impossible)., 3-4
-Engine Failure During Takeoff
(Continued Flight Possible)... 3-5
-Landing with Flat Tire........ 3-29
-Landing with Landing Gear
Retracted—Prepared Surface . 3-26
-Landing with Nose Gear
Retracted—2ain Gears

Extended ............oonlt 3-26

-Takeoff Aborted.............. 3-4

Takeoff Planning........ 1A3-2, 2A3-2
Takeoff Terms,

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

-Aircraft Backing Using Reverse

Thrust........ PN 2-12

“During L. 2-12

-Passenger Consitleration...... 2-12

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

-Steering ... 2-12
Taxiing, Before ................ 2-10
Temperature Conversion

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

Chart .............. 1A1-3, 2A1-3
Temperature Correction Table... 1-71%
Throttle Operation.............. 7-3
Toilet & Relief Tube ............ 4-80
Torquemeters, Engine .......... 7-2
Trailing Antenna, Limitations

with Uscof ... vuvnnnnnt, 5-12
Training Equipment AC Power

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

System ... 4-43
Training Equipment Power

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

Arrangement ... 4-48*
Turbulence & Thunderstorms .... 9-7

-Approaching the Storm........ 9-7
~Before Takeoff........ R
-In the Storm .....vvenves, oo 9T
U
UHF Command Radio
AN/ARC-2T. 0t vinnennnenn, 4-32

The Synihel * Mdicates An Illustraiton

Subject Page
\ 4
VHF Command Radio AN/ARC-3 . 1-33
VHF Command Transceiver,
Type Wilcox 807 vvvvvnunnns. 4-33
Velocity During Takeoff Ground
Run.............. 1A3-14, 2A3-14%
Velocity During Takeoff Ground
Run....oovvvvinnn. 1A3-5, 2A3-5

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

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

~Chart ..........ciiiiininn.. 5-18
-Distribution of Load .......... o-13
-Load Factors .........couunnn o-18
-Margin of Safety ............. 5-18
-Space Capacity ..........0... 5~13
-Weight & Loads ...vvvuvvnnnn. 5-13
Wind Accountability ........... 1A1-3
Windows, Direct Vision ....... e 9-7
Windshield Anti-Ice Switches .... 4-23*
Windshield Anti-Icing System .... 1-22
Windshield Anti-Icing System,

Normal Operation ........... 1-23
Windshield Wipers.............. 4-77
Wing & Tail Anti-Icing System ... 1-20%
Wing & Tail Anti-Icing System,

Normal Operation ........... 4-22
Wing Fire ..ovviiiiiinninen.. 3-15
Wing Flap Controls &

Position Indicator ........... 1-56%
Wing Flap Extension Speed

Limitations.............. ... 5-12
Wing Ilap Svstem .....cvvennnn. 1-54
Wing Flap System Controls &

Indicators

-Emergency Flap Handle....... 1-55
-Position Indicator ............ 1-55

Wing Flaps Emergency
Operation .....vvvvnnevnan.. 3-33





