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LANDING GROUND RUN 
TOUCHDOWN AT 1.lVe 

WING FLAPS = 45 DEGREES 
IDLE POWER 

(I 

MODEL(S): C-47, C-117 
ANDR4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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ENGINE(S): (2) R-1830-90C 
(IUGH BLOWER INOP1!RATIVE) 
-90D AND -92 

SAMPLE PROBLEM: 

A. Outside air temperaturt: = 14-C. 
B, Pre .... e altitude:: 2000 feet. 
C. Gross wdabt.:: 27000 pounds. 
D. Base line. 
E. Reponed beadwind .. 20 knot ... 
F. Baa., Uae and run distance on bard a .. face 

runway... 1400 feet. 
G. RUBw.y aurface condition, "od. 
H. GrOUBd run di"tance OD "od "ud.ce '" 1750 feet. 

NOTE: 

I. Speed at SO foot belpt = 120 percent of stall 
speed. 

2. Speed at toucbdown = 110 percent of stall 
speed. 

3. Wins flaps. 4'S de,.ees. 
4. This chart I" foe laadh,S srouod run distance only. 

Air run from • SO foot beigbt to toucbdown is 
appt'old_tely 85 percent of land inS around run 
on bard .urface for 45 desrees f1sp. Total I.nd· 
ina di"tance frOID • SO foot be/Sbt I. the sum of 
the .ir run pilla tbe sround run distance for aap 
preuilina runw.y surface condition. 

S. U.e 50 percent of reponed beadwind" ead 150 
percent of reported tailwinds witb tbe wind 
correction arid, if wind i" ",e."ured at a source 
orber thall runw.y. Thia i" • reco ..... ended 
procedure .. bieb _y be revised ar the discretioa 
of the pilot, depeodiaa upon tbe source of mea,,­
ure.,ellt of tbe .. iad dar •• 

Figure A6.1. Landing Ground Run - Touchdown at 1.lV s - Wing Flaps. 4S Degrees. 
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MODEL(S): C-47, C-117 

AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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LANDING GROUND RUN 
TOUCHDOWN AT 1. IVe 

WING FLAPS = 0 DEGREES 

IDLE POWER 

LANDING GROUND RUN DISTANCE (FEET) 

ENGINE(S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
-90D AND -92 

NOTE: 

1. Spe'ed at 50 feet belpt " 120 perceot of stall 
speed. 

2. Spe'ed at toucbdowo '" 110 perceot of stall 
speed. 

3. WIog flap. '" 0 de.re.,.. 
4. This chart is fClt laodio. JIOuod ruo di.taoce 

ooly. Air ruo fro .. a 50 feet bei.bt to toucb­
dowo i. approximately 50 perceot of laodio. 
.rouad I'Wl 00 bad eurface for 0 degrees 
flap. Total l_diag distaoce Il_ a 50 feet 
bel.bt is the ..... of tbe air rua plus t. 
JIOuod NO dietaoce for aoy pre""lllog ruoway 
surface c:OGdicioo. 

5. Use 50 perceot of reported bead"iods aod 150 
perceot of reported tail"iads "ith tbe "Iod 
correctioo grid, if wlAd is "",asured at a source 
other than ruDway. This Is a reco .... eoded pro­
cedure wbicb ... y be revised at tbe discrecioo 
of the pilot, depeodlo. 'lIfO" the source of 
me.surelJleot of the "lAd' data. 

Figure 14.6-2. Landing Ground Run - Touchdown at I.IV .. - Wing Flap ... 0 Degree ... 
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NOTE: 

1. S""ed Ilt 50 feet heisht .. 120 p .. rc .. nt of atall 
speed. 

2. Speed at toachdown. 110 ""re .. nt of stall 

.""ed. 
3. "lOll flaps .. 45 d ...... u. 
4. This chart 1. fot landins "oUDd r\lD dista"c .. 

only. Air roa fro", a 50 feet h .. isht to touchdowo 
is approai_';"ly 75 percent of landioS "oUDd 
tun on bard surface for 45 d ......... flap. Total 
landios di.tance fro", a 50 feet h .. iSht is the 
au", of th .. air run pi ... the sroUDd I'UO distance 
for any prev.iUDI! runwa y aurface condition. 

S. U.e SO ""rcent of report .. d headwind. a"d ISO 
percent of ... ported tailwind" with the wind cor­
r .. ction .. id, if wind i. ",ea.ur .. d at a "ource 
other tban runway. Thi. i. a reco ........ nded 
ptOCedure wbleh _y be revi.ed at tbe di.­
cretioo of th .. pilot, de"", .. ~in8 UPO" tbe .ource 
of "'ea."'e""'ot of the wind data. 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

Figure A6.3. Snow Lanaing Grouna Run - Slcis Down. Touchaown at 7.7Vs - Wing Flaps. 45 Degrees. 
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B.t\BBD ON: FLJGBT Tl'BT DATA 
DATA.AS OF; 11 nJLT 1957 
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NOTE. 

1. Speed at 50 feet bel.bt .. 120 perceat ohtall 
.peed. 

2. Speed at toucbd_o. 110 perceDt of .call speed. 
3. Wla. flaps. 4S dellf"t •• 
4. "Ibi. chart i. for laDdlall 1If0uod r .... discaace oaly. 

Air filii from a 50 feet belllht to touchdo .. a I. 
approd_tely 75 pe.ceDt of Iaadlall ,.ouad ..... 
oa hard .... race for 45 dellfe.,. flap. Totalla .. d. 
ia. dUtaDce fro", a 50 feet helpt is the ...... of 
the air ..... ,I ... the ,.oUlld roD discaace for .ay 
pr"".Ula, ........ y .... race cODdltioa. 

S. Use SO perceat of reported he.d .. lads .ad 150 
perceat of reponed tailwlads with the wlad cor­
rectioa lIfid. if wlad I. ",e.sun:d .t • source 
other tbat ....... y. This is a recommeaded 
proced ... e which .... y be revised at the di.­
cretioo of the pilot. depeadla, UPOD tbe savce 
of "'e ..... e"'ea t of the w lad data. 

ENGINE(S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
-900 AND -92 

CA.UTION 

This laodiD8 data is based on the followiD8 coadinoa .. 

1. Toucb dowD .,ith laodio, sear dow .. , "kis fully 
ene .. ded. 

2. Retract skis and .pply brakes .t .. ormal br.lda, 
condition •• 

Fig",. A6.4. Poclc_ Snow Landing Ground Run - Slcl. Down - Touchdown at 1. IV. - Wing Flap • • 45 D." .... 
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MODELS: C-47, C-1l7, 
ANDR4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF:] DECEMBER 1949 
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CHARACTERISTIC LANDING SPEEDS 
TOUCHDOWN AT1.1Vs 

Part 6 

ENGINE(S): (2) R-1830-9OC 
(HIGH JBLOWER INOPERATIVE) 
- 90D and -92 

20 21 22 23 24 25 26 27 28 29 30 31 32 33 
GROSS WEIGHT (1, 000 POUNDS) 

r CONVERSION TABLE I 
TO GET FROM TOUCHDOWN SPEED 
1.lV", TO: f 

MULTIPLY 
BY 

THRESHOLD (1. 2Vatall) 1.09 

FINAL APPROACH 
(1.3vatall) 1.182 

BEFORE TURNING 
FINAL (1.4Vatall) 1. 272 

I 
NOTE: 
1. SPEED OVER A 50 FEET HEIGHT IS 

1.2Va. 
2. SPEEDS GIVEN ARE AIRSPEED INDICATOR 

READINGS. 
3. A FIVE KNOT CORRECTION FOR POSI­

TION ERROR HAS BEEN SUBTRACTED. 
4. NO INSTRUMENT ERROR IS INCLUDED. 

SAMPLE PROBLEM: 

GIVEN: 
1. GROSS WEIGHT = 25, 500 POUNDS 

(POINT A). 
2. WING FLAP SETTING = ZERO (POINT B). 
FIND: 
1. TOUCHDOWN SPEED = 72.2 KNOTS 

(POINT C). 

Fig ... A6.5. Cbaracteristic: Landing Speeds - Touc:bdown at l.lV s. 
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POWER OFF STALL SPEEDS 0 FLAPS 

MODEL(9): C-4T, C-1l7 
AND RID 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1949 

115 

110 

iii 
~ 100 
::s ...... 
Q 
rz:I 
rz:I 
Il. 
rIJ 

f5 
< 
Q 
rz:I 

!< 
t:a 
~ ... 

A6-8 

90 

80 

70 

60 
58 

21 23 

ENGINE(S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
-90D AND -92 

25 

(GROSS WEIGHT (1000 POUNDS) 

Fl,ure A6.6. Power 011 Stall Speeds - 0 Flaps. 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1949 

ENGINE(S): (2) R-1830-90C 
(mGH BLOWER INOPERATIVE) 
-90D AND -92 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1 949 

ENGINE(S): (2) R-1830-90C 
(IDGH BLOWER INOPERATIVE) 
-90D AND -92 

GROSS WEIGHT (1000 POUNDS) 

Figure A6.9. Powe, OH Stall SaeeJs - Full Flaps. 

A6-111 A6-12 

l 

I 

, 
f 
I 

I 
I 



c 

G 

T. O. lC.47.1 

PART SEVEN 
MISSION PLANNING 

T ABLE OF CONTENTS 

T akeoH and Landing Data Card .................................................................. .. 
Sources of Information ................................................................................... . 
T akeoH Data ...................... ...... ......... ......... ....... ......... .................. .......... .. .. .. 
Landing Immediately After T akeoH Data .......................... .. .................. .. 
Conditions Data ............................................................................................ .. 
Landing Data ................................................................................................. . 
Somple Problem ............................................................................................ .. 
Long Range Operation Problem .................................................................. .. 
Climb to 10,000 Feet Density Altitude ...................................................... .. 
Cruise at 10,000 Feet Density Altitude ..................................................... . 
Cruise at 1000 Feet Density Altitude ...................................................... .. 
Climb to 7000 Feet Density Altitude .................................................... .. 
Cruise at 7000 Feet Density Altitude ...................................................... .. 
Reserve Fuel and Cargo ............................................................................... . 
Landing ......................................................................................................... . 
T akeoH and Landing Data Card ............................................................... . 

Table of Contents 

A7.2 
A7.2 
A7.2 
A7.2 
A7.2 
A7.2 
A7.2 
A7.2 
A7.3 
A7.3 
A7.3 
A7.4 
A7.4 
A7.4 
A7.4 
A7.5 

A7.1 

\ 
J 



Appendix 
Part 7 

T. O. lC .... 7 .. 1 

TAKE .. OFF AND UNDING DATA CARD 

A take-oH aad landing data card is inc:luded in T. 0'. 
IC .... 7 .. CI..I-l to provide readily available informatioo 
f« take.ooH aad laodiag. Pri« to each flight, appli .. 
cable data should be computed and entered 00 the 
cards. This informatioo can then be reviewed by 
the pilot « read aloud by the copilot as a checklist 
item immediately pri« to take.ooH and landing. A 
sample is ShOWD 00 page A 7-5. 

SOURCES OF INFORMATION 

Informatioo f« items 00 the take.ooH and landing 
data cards may be found in the following paragraphs. 

T AKE.OFF DATA 

Refusal Distance-Obtaiaed from the Take-OH 
Performaoce-5peed During Ground Run chart (figure 
A3-9). 
Refusal Speed--Obtained from the Take-Off Per .. 
f«mance--Refusal Speed chart (figure A3-ll). 
T.u-O{f Speed--Obtaia from the Take-Off Per­
formance-Characteristic T ake-Off Speed chart 
(figure A3-14). 

LANDING IMMEDIATELY AFTER TAKE.OFF 
DATA 

120 Percent Power-Off Stalling Airspeed--Obtained 
from the Characteristic Landing Speed cbart (figure 
A6-5). 
110 Percent Power-Off Stalling Airspeed .. -Obtained 
from the Characteristic Landing Speed chart (figure 
A6-5). 
Take-Off Speed---Obtaiaed from the Take-Off Per­
f«mance-Characteristics Take-Off Speed chart 
(figure A3-14). 

CONDITIONS DATA 

Gross Weight (Actual)-Basic: aircraft operating 
weight, plus fuel, cargo, and crew. 
Gross Weight Limited by Single-Engine Climb­
Obtained from the Take-Off Gross Weight Limited by 
Single-Engine Climb Performaoee chart (figure A3-1). 
Pressure Altitude--Obtained from weather briefing 
« tower operator. 
Outside Air T emperature--Obtaiaed from aircraft 
temperature gage. 
Dew Point--Obtained from weather briefing. 
Specific Humidity---Obtaiaed from weather briefiog. 
Density Altitude--Obtained from the Density Altitude 
Chart (figure AI .... ). 

Runway Length--Obtained from operations or Flight 
Information Publicatioos (FLIP) charts. 
Runway Slope-Obtained from operations or Flight 
Information PublicatioDS (FLIP) charts. 
Wind Component--Obtained from weather briefiog. 

1.7-2 

LANDING DATA 

Landing Gross Weight-Take-Off weight less fuel 
consumed. 
Wind Component-Obtained from tower operator. 
Threshold Airspeed (120) percent of Power-Off 
Stalling Airspeed)---Obtained from the Characteristic 
Landing Speeds Chart (figure A6-5). 
Touchdown Speed (110 Percent of Power-Off Stalling 
Airspeed) - Obtained from the Characteristic Landing 
Speed chart (figure A6-5). 
Take-Off Speed--Obtained from the Take-Off Per­
formance--Charactellistic Take-Off Speed chart 
(figure A3-14). 

SAMPLE PROBLEM 

Sample problems are provided to c:larify the use of 
the perf«mance charts where applied to a typical 
missioo and to emphasize the need for adequatftf,) 
missioo plaDDing. 

LONG RANGE OPERATION PROBLEM 

The following sample problem is a typical search 
missioo for this type aircraft. The mission requires 
that the aircraft Take-Off - Oimb to 10,000 feet 
density altitude; cruise out for I hour at 10,000 
feet density altitude then descend to 1000 feet 
density altitude; search for 4 hours at 1000 feet 
density altitude; climb to 7000 feet density altitude; 
then cruise at 7000 feet density altitude and land 
at me point of departure. All c:limbs will be made 
using climb power settings. Both cruises will be 
made using recommended long range airspeeds and 
power settings. The 1000 foot search will be made 
using the recommended maximum endurance air­
speeds and power settings. The mission requires 
that the aircraft return to the base with sufficient 
fuel to cruise 30 minutes at sea level, plus an 
additional 10 percent of Take-Off fuel load. 

CONDITIONS 

TAKE-OFF CONDITIONS 

Pressure Altitude ----Sea Level 
Outside Air Temperature--24°C 
Specific Humidity ....... 0.015 
Headwiod at 50-foot Height--. 20 Knots. 
Runway Length Available .. ---4000 Feet 
Runway Slope (up hill) · .. --0.015 
Runway Surface Condition---Hard Surface 

TAKE--OFF GROSS WEIGHT 

Take-Off gross weight limited by single-engine 
climb performance (see figure A3-1)---30,6oo pounds. 
Aircraft operating weight, empty, including oil (gross 
weight less fuel and cargo)----2I,OOO pounds. 
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CRUISE CONDITIONS 

Headwind --None 
Temperature at 10,000 feet density altitude .- -50 C 
Temperature at 7000 feet density altitude --- 10 C 
Temperature at 1000 feet pressure altitude - UOC 

TAKE-OFF AND ABORT CRITERIA 

Take-Off ground run (see figure A3-2)-------- 2050 feet. 
Take-Off ground run as corrected bv the runway slope 
correction chart (see figure A3-10) ------- 2250 feet. 
Take-Off speed (see figure A3-14)------- 80 KIAS: 
Refusal speed (see figure A3-11) ------ 72 KIAS. 
Refusal distance (see figure A3-9) ------- 1820 feet. 
Fuel consumed during warmup and take-off 
(estimated) ---------- 270 pounds. 
Distance to clear a 50 foot obstacle ------ (figure 
A3-2) ----------- 4480 feet. 

CLIMB TO 10,000 FEET DENSITY ALTITUDE 

Climb to 10,000 feet density altitude will be made 
at climb power settings. The gross weight at start 
of climb is 30,330 pounds (30,600 - 270 = 30,330). 
The time and distance to climb, and the gross 
weisht at end of climb are determined from figure 
A4-3 as £ollows: 

Time to climb - 41.5 minutes. 
Distance to climb - 97 nautical miles. 
Gross weight at end of climb - 29,600 pounds. 
Fuel consumed during climb is 730 pounds­
-(30,330 - 29,600 = 730). 

CRUISE AT 10,000 FEET DENSITY ALTITUDE 

Cruise at 10,000 feet density altitude and descent 
to 1000 feet pressure altitude will be made at long 
range power settings. The gross weisht at beginning 
of cruise is 29,600 pounds. Range during cruise 
and gross weight at end of cruise fa« a zero wind 
condition are determined from figure A5-9 as follows: 

Range -- 120 nautical miles. 
Gross weisht at end of cruise -- 29, 150 pounds. 
Fuel cOGsumed during cruise is 450 pounds --­
-(29,600 - 29,150 = 450). 
The average airspeed is 120 knots. 

The recommended power settings and airspeed 
during cruise for an initial gross weight of 29,600 
pounds are determined from figure A5-3 and are as 
follows: 

Calibrated airspeed -- 130.5 Knots. 
Brake horsepower per engine - 550. 
RPM 1860. 
Manifold pressure --- 28.2 inches Hg. 
Fuel flow ------ 470 pounds per hour. 
Nautical miles per pound ------ 0.278. 

NOTE 

The long range power condition 
charts are based on long range 
cruising operation; therefore, it is 
essential that conditions of the 99 
percent maximum range power con­
ditions curves be followed. Power 
settings should be changed at least 
every hour in order that range and 
time performance on the long range 
prediction curves be attainable. 
The fuel flow data will facilitate 
the determination of the new gross 
weight at the time of the power 
change. At the end of one hour 
cruise at the initial power setting, 
the gross weight will be 29,150 
pounds (29,600 - 450 = 29,150) • 
New power settings can then be 
read at this new weight. 

SEARCH AT 1000 FEET DENSITY ALTITUDE 

Search at 1000 feet density altitude with zero de­
grees wing flaps will be made at the speed and power 
settings recommended for the maximum endurance. 
To maintain operation at optimum efficiency, it is 
necessary to recompute and readjust power settings 
at least once each hour based on the gross weight 
change due to fuel consumed. The recommended 
brake horsepower for the first hour's operation is 
determined from figure A5-14 as follows: 

True airspeed ------------ 96 Knots. 
Brake horsepower per engine -------- 445. 
Fuel consumed during tbe first hour of cruise is 
determined to be 385 pounds per hour from figure 
A5-14. 

Power settings for tbe first hour of cruise at 445 
bhp per engine are determined from figures A5-14 as 
follows: 

Manifold pressure -- 28 inches Hg 
RPM -- 1700. 
Fuel consumed (fortwo engines) -- 385 pounds. 

At the beginning of the second hour's cruise the 
gross weight will be 28,765 pounds (29150 
385 = 28,765). Power settings and fuel consumption 
for each remaining hour of cruise are computed in 
the same manner. 

After computing power settings and fuel flow for 
all 4 bours of cruise, the total fuel consumed is 
determined to be 1495 pounds and the gross weight 
at end of cruise is 27655 pounds (29150-
1495 = 27655). Range during cruise is estimated 
to be 380 nautical miles by multiplying time during 
cruise by average true airspeed during cruise 
(4 x 95 = 380). 
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CLIMB TO 7000 FEET DENSITY ALTITUDE. 

Climb to 7000 feet density altitude will be made at 
climb power settings. The gross weight at start 
of climb is 27,655 pounds. The time and distance 
to climb, and the gross weight at end of climb are 
determined from figure A4-3 as follows: 

Time to climb -- 16.8 minutes. 
Distance to climb --- 37.7 nautical miles. 
Gross weight at end of climb ---- 27,280 pounds. 
Fuel consumed during climb from 1000 feet to 7000 
feet is 375 pounds (27,655 - 27,280 = 375). 

CRUISE AT 7000 FEET DENSITY ALTITUDE 

Cruise at 7000 feet density altitude will be made at 
long range power settings. The gross weight at 
begiaoing of cruise is 27,280 pounds. The range 
to cruise to point of departure is determined to be 
179.3 nautical miles. Time during cruise and gross 
weight at end of cruise for zero wind conditions 
are determined by interpolation from figures A5-8 
and A5-9 and are as follows: 

Time - 90 minutes. 
Gross weight at end of cruise - 26,700 pounds. 
Fuel consumed during cruise is 580 pounds. 

The recommended power settings and airspeed 
during cruise for an initial gross weight of 27,280 
pounds are determined from figure A5-3 and are as 
follows: 

True airspeed ____ e. 119 Knots. 
Brake horsepower -_.--- 465. 
RPM .. 1720. 
Manifold pressure ---- 27.9 inches Hg. 
Fuel flow ••• ---.-.- 400 pounds per hour. 
Nautical miles per pound -.------- 0.299. 

A7.4 

NOTE 

The long range power condition 
charts are based on long range 
cruising operation; therefore, it is 
essential that conditions of the 99 
percent maximum range power con­
ditions curves be followed. Power 
settings should be changed at least 
every hour in order that range and 
time performance on the long range 
prediction curves be attainable. 
The fuel flow data will facilitate 
the determination of the new gross 
weight at the time of the power 
change. 

RESERVE FUEL AND CARGO 
To determine the amount of cargo that can be carried, 
the reserve fuel load must be computed. The reserve 
fuel for this sample problem is 10 percent of the 
total mission fuel plus sufficient fuel to cruise for 
30 minutes at sea level. Fuel required to cruise for 
30 minutes at sea level, for gross weight at end of 
cruise at 7000 feet density altitude is determined 
from figure A5-3 as follows. Fuel flow per engine is 
determined to be 180 lb/hr. Therefore, fuel required 
to cruise 30 minutes is 180 pounds. Ten percent of 
the total mission fuel plus sufficient fuel to cruise 
for 30 minutes at sea level is 408 pounds. Therefore, 
the total reserve fuel is 588 pounds (180 + 408 = 588). 
Fuel load at take-off can now be determined as 
follows: 

Fuel required for mission -.- 3900 pounds (30,600 -
26,700 = 3900). 
Reserve fuel ------ 588 pounds. 
Total fuel load at take-off ------ 4489 pounds. 

Operating weight empty plus fuel load at take-off is 
25489 pounds (21000 + 4489 = 25489). Therefore, 
maximum cargo load is 5111 pounds (30600 - 25489 
= 5111). 

LANDING 
IMMEDIA TE LANDING 

Pressure altitude - - sea level. 
Outside air temperature - 24°C. 
Headwind at 50-foot wheight - 10 bots. 
Runway surface condition - hard surface. 
Landing gross weight --- take-off gross weight 
less fuel consumed. 
For warm-up and take-off (270 pounds) - 30600-
270 -- 30330 pouods. 
Threshold speed (figure A6-5) -- 87 bots. 
Touchdown speed (figure A6-5) - 80 bots. 
Landing ground roll distance with full flaps (figure 
A6-1) ------ 1675 feet. 

DESTINA TION LANDING 

Pressure altitude - sea level. 
Outside air temperature - 300 C. 
Headwind at 50-foot height - 16 bots. 
Runway surface condition - hard surface. 
Landing gross weight -- 26700 pounds. 
Threshold speed (figure A6-5) - 81 bots. 
Touchdown speed (figure A6-5) - 74 bots. 
Landing ground roll distance with full flaps (figure 
A6-l) ------ 1400 feet. 
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TAKEOFF AND LANDING DATA CARD 

GROSS WEIGHT __ ...:3:.:0::.,:,6:=OO=--_......;L;.;:B;;... 

RUNWAY LENGTH 4,000 FT. SLOPE 0.015 UP HILL. 

PRESSURE ALTITUDE SEA LEVEL. 

OAT 75 of 24 °c SPECIFIC HUMIDITY 0.015. 

TAKEOFF PERF(RMANCE 

IE FUSAL SPE ED __ ..:..7::.2 _-"K:.:.;I A~S;.:,.'_ 

REFUSAL DISTANCE 1,820 FT. 

TAKEOFF SPEED 80 KIAS. TAKEOFF DISTANCE 2250 FT. 

SINGLE ENGINE CLIMB SPEED 101 EAS. 

IMMEDIATEIDESTINATION lANDING 

THRESHOLD SPEED 75/69 KIAS. TOUCHDOWN SPEED 69/64 KIAS. 

LANDING DISTANCE 1675/1400 FT. 
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Aileron control knob .................................... 4·30 
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A frera It .. .............. ................... ............... ...... ;v 
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entering, before ........................................ 9-5 
gross weight .............................................. 1-1 
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operation 
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Systems .................................................... .. 
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Carburetor deicing 
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doors ........................................................... . 
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Cargo door 
emergency release handle, main ............. . 
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paratroop door bandies, main ............... . 

Carrying equipment, passenger ................ .. 
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Chart, explanation ........................................ 5· 3 
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fhu::gate ................................................. . 

Configuration and performance .............. .. 
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Controls 
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handle, air filter ................................... . 
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Pedestal ................................................ .. 
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surface locks 

Control knobs 

4-12 

4·17 
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4·15 
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limitations .. .............................................. 5-7 
safety latch failure .................................. 3-3(' 
safety pins .............................................. 1·39 
system ...................................................... 1·37 
system failure .......................................... 3·29 
tire failure .............................................. 3-14 

'C warning horn .......................................... 1-39 
Latch handles, baggage door, aft .............. 4-36 
Latch handles, baggage door, main ............ 4·3~ 
Lavatory ...................................................... 4·41 
Leaning - fuel air mixture, manual............ ....·2 
Leaving aircraft, before ...................... 2.19, 8-2 
Levers 

carburetor air control levers and 
friction lock .................................... 1·5, 1·7 

hydraulic pump selector valve ............... _ 1-31 
landing gear .......................................... 1·37 
landing gear latch .................................... 1·37 
oxygen regulator diluter .......................... 4·27 
pilot's seat vertical ................................ 1·44 
propeller control.................................... 1·14 
tail wheel lock: ........................................ 1-40 
wing flap control.................................... 1-37 

LF receiver .................................................. 4-15 
Life rafts ................................................ 1·43, 3·16 
Life vests .................................................... 3·16 
Lighting 

equipment 
exterior 
interior .................................................. .. 

Lights and switches 
anticollision ........................................... . 
dome 
extension ................................................. . 
fluorescent ............................................... . 
formation .................................................. .. 
landing .................................................. .. 
navigation ................................................. . 
navigator's table ................................... . 
recognition ............................................ .. 

Lights, indicator ...................................... .. 
Lights, landing gear indicator .................. .. 
Limitations 

airspeed ............................................... . 
center of gravity ....................................... . 
engine ................................................... . 
landing gear ............................................... . 

4-27 
4·25 
4·26 

4-25 
4·26 
4-26 
4-26 
4·25 
4-26 
4-25 
4·26 
4·25 
4·26 
1-39 

5·2 
5·2 
5·1 
5·7 
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Limit marldogs, instrument ....................... . 
Limits, fuel grade operating, alternate ..... . 
Load 
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factors 

.................................................. , ....... . 
........•.............. , .... , ....................... . 

factors, wing ..................................... . 
long-range fuel ......................................... . 
master ........................................................ .. 
wing fuel ................................................... . 

Loading 
area, cautionary ................................... . 
area, recommended ................................ .. 
equipment, cargo .................................. .. 
not recommended .................................. .. 
ramps ....................................................... . 

Loads, weight ........................................... .. 
Localizer receiver and glide path receiver .. 
Lock, mixture control levers and thumb 

latch ..................................................... . 
Locks, control surface ................... _ ........ . 
Long-range fuel load ................................ .. 
Long·range fuel tank operations ............... . 
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5·7 
5·2 
5·1 
5·2 

5·7 
5·3 
5·7 
5·7 
8-6 
5·7 

5·8 
5·8 
4-32 
5·8 
4·36 
5·6 
4-18 

1·3 
1·33 
5·7 
7·4 

Magnetic chip detector .............................. 1·3 
Main cabin compartment ............................... 3·20 
Maneuvers, prohibited ................................ 5-2 
Marker beacon receiver ................................ 4·15 
Miscellaneous emergency equipment .......... 1·43 
Miscellaneous equipment ............................ 4-41 
Mixing chamber control knobs .................... 4·2 
Mixture control levers and thumb 

latch lock ............................................ 1·3 

N 

N •. . ~ 23 4-34 aVlptlon eqwpment ............................ "I- , 

Navigation lights and switches .................. 4-27 
Naviptor .............................................. 3·24,8·2 
Naviptor's 

inspection " ........................................... . 
Statio" • AN/ ARN:6 '"slldled ............... . 
Stalio" - Typical ................................... . 
stool/ chair .............................................. .. 
table light and switch ............................. . 

Night ditching ............................................. . 
Night flying ............................................ .. 

Oil 
dilution switch 
dilution switches 
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4·34 
4·33 
4·31 
4-26 
3·21 
9·5 

1·18 
1·18 
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Oil (Cont'd) 

pressure pge ........................................... . 1-14 
pressure warning light ......................... . 1·19 
system ..................................................... . 1·19 
temperature indicator .......................... .. 1·14 

Omni.range 
Approacb Procedlll'e ............................ .. 9·3 
localizer receiver and glide 

path receiver ....................................... . 4-18 
(VOR) approach ...................................... .. 9-3 

Overspeeding, propeller ........................... . 3·10 
Overwater recommendations ...................... .. 3·28 
Oxygen 

COflSM_ptio" Tables .............................. 4·29 
flow indicators .................................. 4-24, 4-27 
pressure gages ......................................... 4·27 
regulator diluter lever ............................. 4·27 
reg61ator emergency valve ....................... 4·27 
supply, crew.............................................. 4·27 

Oxygen system ........................................... 4·29 
emergency operation .................................. 4·30 
normal operation ..................................... 4-30 
passengers, troops, or litter patients ...... 4.30 

P 

Panel, parachute troop exit ........................ .. 
Parachute rip cord cable (static line) ........... . 
Parachute troop exit panel ........................... . 
Para pack 

4-36 
4·36 
4·36 

manual salvo release handle ...................... 4·36 
master switch and circuit breaker switch.... 4·36 
provisions ...................................................... 4·36 
salvo switch .............................................. 4-36 
selective control switches ........................ 4·36 
series release switch ................................ 4·36 

Pedals, rudder controls ................................ 1·33 
Pilot .......................................... 3·18, 3-20, 8-1 

seat forward and aft controls .................... 1·44 
seat vertical lever ...................................... 1·44 
seats ............................................................ 1·44 

Pitot heater switches ...................................... 4-12 
Pitot·static system ........................................ 1·41 
Pitot static tube heaters ............................... 4·12 
Post flight engine check ................................ 2·18 
Power 

conditions during flight, changing 
conditions, flight characteristics 

under partial ......................................... . 
Dist,ibtIJio" Sche.atic - Typical. Mai" .. .. 
failure ditching, partial .......................... .. 
loss and performance ................................. . 
·on ditching, normal .................................. .. 
outlet, utility ............................................... . 
reduction on trim, effect .......................... .. 

7·3 

3·4 
1·32 
3·21 
5·7 
3·21 
1·25 
3·8 
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Power supply 

a-c 
doc 
receptacle, external ................................... . 

Practice maneuvers, single-engine .............. .. 
Preflight (power of 0 ..................................... . 
Primer 

handle, hand ............................................... . 
switch ........................................................ .. 
switches .................................................... .. 

Propellers ....................................................... . 
control levers ............................................. . 
failure ......................................................... . 
failure to feather ........................................ .. 
feathering switches .................................... .. 
overspeeding ............................................... . 

Propeller deicing 
rheostat ..................................................... . 
switch 
system 
system operation ....................................... . 
valve handle ................................................. . 

Pumps 
bOoster ...................................................... .. 
handle, fuel wobble ................................ .. 
hydraulic hand ............................................. . 
to pressure accumulator shutoff valve 

handle (star valve), hand ...................... .. 
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Radio 

1-25 
1-24 
1-25 
3-7 
8-2 

1-9 
1-9 
1-9 
1-14 
1-14 
3-9 
3-9 
1-15 
3·9 

4-8 
4-8 
4-8 
4·8 
4·8 

7-5 
1-31 
1-31 

1-31 

Antennas - Typical.................................. 4·21 
Circllit Breaker Panel................................ 1-30 
compass (ANI ARN. 7), automatic .............. 4-18 
compass (dual AN/ARN·6), automatic ...... 4·15 
low altimeter .............................................. 4-15 
power selector switch .................................. 4·12 
range approach ............................................ 9·2 
transceiver, emergency................................ 4·25 
operator ............................................ 3·24, 8-3 
operator's chair ............................................ 4·39 
operator's inspection ................................ 8-4 
Operator's Station - Typical...................... 4·19 
Set control................................................ 4-23 

Ram filtered-type carbutetor air system ........ 1-5 
Ram-oonram filtered·type carburetor 

air system .............................................. 1-7 
Ram-type carbutetor air system ...................... 1-5 
Receiver 

LF ............................................................... . 
localizer receiver and glide path .............. .. 
marker beacon ........................................... . 
omni.raoge and localizer receiver and 

4-15 
4·18 
4·15 

glide path .................................................. 4-18 
Receptacle, power supply, external.............. 1·25 

Italics Indicate illustrations. 
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Rudder 

control knob .......... ......... ........................ ..... 4· 30 
control pedals .............................................. 1·33 
trim crank ...................................................... 1·33 

S 

Safety, margin ............................................... .. 
Salvo release handle, para pack manual ...... .. 
Seats, pilots' .............................................. .. 
Selector handle, ski ....................................... . 
Selectors, fuel tank ...................................... .. 
Servicing Diagram ......................................... . 
Single.engine 

go-around .................................................. .. 
go-around, simulated ................................... . 
landing ........................................................ .. 
landing, simulated .................................... .. 
practice maneuvers ...................................... .. 
stalls ............................................................. . 
turns 

Ski 
landing ...................................................... .. 
selector handle .......................................... .. 
take·off .................................................... .. 

Skis ........................................................... . 
Skis, taxiing ................................................... . 
Smoke elimination ........................................... . 
Spark plug fouling and deleading ................ .. 
Speed ............................................................ .. 

control valve knobs .................................. .. 
range ........................................................... . 

Speeds and directions, wind ......................... . 
Spins .............................................................. .. 
Stalling Speeds, Approximate ......................... . 
Stalls .............................................................. .. 

practice ...................................................... .. 
single-engine ............................................ .. 

Starter switches ............................................. . 
Starting 

5-3 
4·36 
1·44 
1·40 
1-20 
1·45 

3-7 
3·8 
3·7 
3-8 
3·7 
3-8 
3·8 

2-16 
1-40 
2·11 
1-40 
2·7 
3-14 
7·2 
5·7 
4·31 
9·2 

3·16 
6-1 
6·2 
6-1 
6-1 
3·8 
1·9 

APP .............................................................. 4-38 
engines, before .......................................... 2-2 
system ........................................................ 1-9 

Stom, approaching ........................................ 9-4 
Storm, penetrating ..... ........ ............................ 9·4 
Superchargers ...................................... 1·3, 7·4 
Surging, engine hunting .... .............................. 3·9 
Switches 

battery master 
deftoster fan 
engine fire extinguisher ........................... . 
fire detector .............................................. .. 
fuel booster pump ....................................... . 
generator ................................................... . 
ground test power ...................................... .. 
ignition 

1-24 
4·7 
1-41 
1·43 
1-20 
1·25 
1·2S 
1-8 
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Switches (Cont'd) 
inverter ....................................................... . 
J A TO firing ............................................... . 
JATO master ............................................. . 
light, anticollision ..................................... . 
light, extension ....................................... . 
light, dome ................................................ .. 
lights, fluorescent ...................................... .. 
lights, formation ......................................... . 
lights. recognition ...................................... .. 
oil dilution .................................................. .. 
pitot heater .. .. ........................................... . 
primer ............................................................. . 
propeller feathering ................................... . 
radio power selector ................................... . 
starter ........................................................... . 
warning sign, passenger ............................. . 

Switcbes, para pack 
master switch and circuit breaker ............. . 
salvo 
selectiv;··~~~;;~i· .. ···· .... ··········· .... · .. ······ .. ········ ... ~.~ .................................. . 
series release ............................................. . 

System 
emergency operation, oxygen ..................... . 
management, fuel ...................................... .. 

System normal operation 
oxygen ......................................................... . 

Systems 
brake ................... , ...................................... . 
carburetor air ............................................. . 
defrosting ................................................... . 
electrical power supply .............................. .. 
fire extinguishing ....................................... . 
flight control ............................................. . 
fuel .................................................................. 
fuel, long-range ........................................ .. 
beating and ventilating ............................... . 
hydraulic power supply ............................. . 
ignition ........................................................ .. 
(ll.S), instrument landing ........................... . 
interphone ......................... : ........................... . 

l:~~g gear··· .. ·· ...... · .. ·· .. ·· .... ·· .... •· .. ·· .............. ·· 
oil ....•.. " ............................................ . 

..................................................................... 
oxygen 
passengers, troops, or lirter patients, 

oxygen ...................................................... .. 
pitot-static .................................................... . 
ram filtered-type carburetor air ................ .. 
ram-nonram filtered-type carburetor air ..... . 
ram-type carburetor air ............................ .. 
speaker 
starting ....................................................... . 
vacuum . warning, ~;;: ................................................ . 

.......................... ~ .... ~ .......... ~ ....... . 
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4-26 
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4-26 
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1-18 
1-15 
4-12 
1-9 
4-27 

4-36 
4-36 
4-36 
4-36 

4-27 

1-40 
1-5 
4-6 
1-24 
1-41 
1-33 
1-18 
1-19 
4-1 

1-25 
1-8 
9-2 
4-14 
1·18 
1-37 
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4-27 

4-28 
1-41 
1-5 
1-7 
1-5 
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1-9 
1-41 
1-43 
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T 

Tail wheel lock lever ....................................... . 
Take-off ......................................................... . 

after ............................................ ~ ........................ ,. 
climb ........................................................... . 
Climb ........................................................... . 
before ........................................................... . 
before minimum control speed, failure of 

one engine ............................................. . 
cross-wind .................................................. .. 
engine failure during .................................. .. 
instrument .................................................... 
JATO ........................................................... . 
minimum control and minimum recommended 

single-engine speeds, failure of one 
engine ..................................................... . 

minimum run 
ski 

Tank 

.................................................. 

1-40 
2-10 
2-10 
2-10 
2-10 
2-9 

3-7 
2-11 
3-4 
9-1 
2-10 

3-8 
2-10 
2-11 

operation, long-range fuel............................ 7-4 
procedure, fuel, DOrmal .............................. 7-4 
selection, fuel.............................................. 7-4 

raning ............................................................ 2-5 
before ............................................................ 2-4 
with skis ...................................................... 2-7 

Temperature warning ligbts, critical........ 4-2, 4-7 
Test, ground. prefligbt .................................. 4-31 
Thru-Higbt inspection .................................... 2-2 
Transmirter-receiver, UHF command ............ 4-14 
Transmitter-receiver,VHF command .............. 4-12 
Troop carrying equipment ................................ 4-36 
Tropic operation ............................................ 9-7 
Tubes, relief .................................................... 4-39 
T,."i.g Radius DUt"... .................................. 2-6 
Two-engine 

go-around .. .................................................... 2-17 

u 

UHF command transmitter-receiver ................ 4-14 
Up-wind ditching ................................................ 3-21 

V 

Vacuum gage .................................................. .. 
Vacuum system ............................................... . 
Val ve handles 

air mixture control 
air oudet control 
autopilot control 

4-31 
1-41 

4-2 
4-2 
4-30 
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autopilot emergency shutoff ........................ 4·30 
defrosting control........................................ 4·2 
firewall shutoff .......................................... 1·33 

Valve knobs, speed control............................ 4-31 
Valves, firewall shutoff .................................. 1·33 
Vapor lock ......................................................... 3·28 
VFR and IFR range, ADF, VOR, ILS, GCA 

and T ACAN approach procedure ............ 9·3 
VHF command transmitrer·receiver .............. 4·12 
Volt ammeters .................................................. 1·25 

w 
Warm-up and ground tests ...... ........................ 9·6 
Warning 

horn, landing gear ...................................... 1·39 
sign and switches (some aircraft), 

passenger .................................................. 4-27 
system, engine fire detection ...................... 1·42 

Waniing lights 
generator ...................................................... 1·25 
oil pressure ................................................ 1·19 
temperature, critical.................................. 4· 7 

Weight 
aircraft gross .............................................. 1·1 
balance ...... ...... .............. ........ ............ .......... 2·1 
loads ............................................................ 5·2 
Li",itations Chart ........................................ 5·6 
limitations, operational.............................. 5·2 

Page No. 
Weight, gross .................................................. 5.3 
Wheel, elevator trim tab .................................. 1·33 
Windshield 

alcohol speed control knob ........................ 4·10 
astrodome defrosting .................................... 4·5 
astrodome defrosting blower control 

handle ........................................................ 4.5 
wipers ......................................................... . 

Windshield deicing 
control valve handles ................................ .. 
hand pump handle ...................................... .. 
shutoff valve .............................................. .. 
switch 
system ......................................................... . 

Wind speeds and directions ......................... . 
Wing 

fire ............................................................. . 
fuel load ..................................................... . 
load factors 

Wing and E"'l¥n,.age Deicing System ........... . 
Wing and empeanage deicing system 

control handle ............................................. . 
operation ................................................... . 
pressure gage ............................................. . 

Wing flap 
control lever ............................................... . 
emergency operation .................................. .. 
position indicator ...................................... .. 

Wing flaps ...................................................... .. 
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4·10 
4·10 
4·10 
4-10 
4·10 
3·16 

3·12 
5·7 
5·7 
4·11 
4·10 
4-10 
4·10 
4-12 

1·37 
3·29 
1·37 
1·37 
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Abbreviations ................................................. . 
Airspeed Position Error Correction ............ .. 
Airspeed Terminology ................................... . 
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Calibrate Airspeed Correction for 
Compressibility .................................. .. 

Characteristic Landing Speeds - Touchdown 
at 1.1Vs ................................................... . 

Characteristic Take·off Speeds - Liftoff 
at 1.1Vs ................................................ .. 

Climb at 7000 Feet Density Altitude ........... . 
Climb Power Settings ..................................... . 
Climb to 10,000 Feet Density Altitude ........ .. 

Al·5 
A1·8 
A1·5 

A1·9 

A6-7 

,\3·18 
A7·4 
A2·7 
A7·3 

Constant Cruise Power Settings 
600 Bhp Per Engine ................................... . 
550 Bhp Per Engine .................................... . 
500 Bhp Per Engine .................................. .. 
450 Bhp Per Engine ................................... . 
400 Bhp Per Engine .................................. .. 
350 Bhp Per Engine .................................. .. 
300 Bbp Per Engine .................................. .. 

Conditions Data ............................................ .. 
Cruise at 1000 Feet Density Altitude ........... . 
Cruise at 7000 Feet Density Altitude ........... . 
Cruise at 10,000 Feet Density Altitude ....... . 

o 

Density Altitude 

A2·8 
A2·9 
A2-10 
A2·11 
A2-12 
A2·13 
A2·14 

A7·2 
A7·3 
A7·4 
A7·3 

A1·11 
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Discussion of Charts AI-4, A2-2, A3·2 
.................................................. A4-2, A5·2, A6-2 

Distance to Stop - Aborted Take-off ............ A3-16 

E 

Effect of Humidity on Power Output ............ .. 
Engine Calibration Curve - Auto Lean ....... . 
Engine Calibration Curve - Auto Rich 

F 

Flight Planning for Long Range Cruise 

A2-5 
A2-I6 
A2-1S 

Condition - Single Engine - Sea Level ...... A5-IS 
Flight Planning for Long Range Cruise 

Condition - Single Engine - 5000 Ft. ...... A5-I9 
Flight Planning for Long Range Cruise 

Condition - Single Engine - 10000 Ft...... A5-20 
Flight Planning for Long Range Cruise 

Condition· Two Engines - Sea Level.... A5-I4 
Flight Planning for Long Range Cruise 

Condition - Two Engine. 5000 Ft. .......... A5-I5 
Flight Planning for Long Range Cruise 

Condition - Two Engine - 10000 Ft. ........ A5-I6 
Flight Planning for Long Range Cruise 

Condition - Two Engine - 15000 Ft.......... A5-I7 
Fuel Density Table ........................................ Al-17 
Fuel Flow Per Engine .................................... A2-20 

G 

General Information ........................................ AI-4 

ICAO Standard Atmosphere Table 

L 

Landiog ........................................................... . 
Landing Data ................................................. . 
Landing Ground Run - Touchdown at 

1.1Vs - Wing Flaps - 45 Degrees 
Landing Ground Run - Touchdown at 

1.1Vs • Wing Flaps - 0 Degrees 
Landing Immediately After Takeoff Data .... .. 
Level Flight Performance - Two Engine ....... . 
Level Flight Performance - Two Engine-

With Skis ................................................ .. 
Long Range Operation Problem 

X-10 
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A7-2 

A6-3 

A6-4 
A7·2 
A5-3 

A5-4 
A7-2 
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Day - Single Engine ................................ A5-IO 
Long Range Power Conditions· Single 

Engine - With Skis .................................. A5-12 
Long Range Power Conditions - Standard 

Day· Two Engines .................................. A5-6 
Long Range Power Conditions - Standard 

Day - Two Engines. With Skis ................ A5-S 

M 

Maximum Endurance Power Condition -
Two Engines .......................................... A5-2I 

Maximum Endurance Power Condition -
With Skis· Two Engines ........................ A5-22 

METO Power Settings .................................... A2·6 
MPH - Knots Conversion ................................ AI-15 

p 

Packed Snow Landing Ground Run -
Skis Down - Touchdown at 1.1Vs -
Wing Flaps - 45 Degrees ........................ A6-6 

Power Off Stall Speeds - 0 Flaps .................. A6-S 
Power Off Stall Speeds 1/4 Flaps .................. A6-9 
Power Off Stall Speeds - 1/2 Flaps ............ A6-10 
Power Off Stall Speeds - Full Flaps ............ A6-11 
Pyscbrometric Chart ........................................ Al-16 

R 

Rate of Climb - Climb Power - 36" 
HG - 2350 RPM - Two Engine .............. A4-1S 

Rate of Climb - Climb Power - 36" 
HG - 2350 RPM - Two Engine 
With Skis .................................................. A4-20 

Rate of Climb - Maximum Power - 4S" 
HG - 2700 RPM - Single Engine ........... . 

Rate of Climb - METO Power - 41" 
HG - 2550 RPM - Single Engine ......... . 

Rate of Climb - METO Power - 41" 
HG - 2550 RPM - Two Engine ............. . 

Rate of Climb - METO Power - 41" 
HG - 2550 RPM - Two Engine -
With Skis 

Reserve Fuel and Cargo 

S 

Sample Problem ............................................. . 
Snow Landing Ground Run - Skis Down -

Touchdown at 1.lVs - Wing Flaps -
45 Degrees ............................................... . 

Sources of Information .................................. .. 
Summary of Charts ........................................... . 

A4-21 

A4-22 

A4-17 

A4·19 
A7-4 

A7-2 

A6-5 
A7-2 
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Chart .......................................... A3-19/ A3-20 
Take-off aod Landing Data Card........ A7-2, A7-5 
Take-off Data .................................................. A7-2 
Take-off Gross Weisht Limited by 

100 Ft/Min Single-Engine Rate of 
Climb ........................................................ A3-5 

Take-off Ground Run Distance, Runway 
Slope Correction ...................................... A3-14 

Take-off Path .................................................. A3·17 
Take-off Performance Ground Run 

Distaoce - Flaps Up .............................. A3-6 
Take-off Performaoce Ground Run -

Four JATO Units .................................. A3-9 
Take-off Performance Ground Run -

Two JATO Units .................................... A3-S 
Take-off Performance Ground Run -

With Skis - Two JATO Units ................. A3-11 
Take-off Performance Ground Run -

Wing Flaps - 1/4 Down ........................ A3-7 
Take-off Performance Ground Run -

With Skis .................................................. A3-10 
Take-off Performance Ground Run -

With Skis - Four JATO Units ................ A3-12 
Take-off Performance - Refusal Speed ........ A3-15 
Take-off Performance - Speed During 

Ground Run - Two-Engine Take-off 
Acceleration ............................................ A3·13 

Temperature Conversion ................................ Al·14 
Temperature Correction For 
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