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PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

BR/e = 100 FT/MIN. 

MODE L(S): C- 47 
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DISTANCE TO CLIMB-STANDARD DAY 
MAX POWER SINGLE - ENGINE 

PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

(!] R/c = 100 FT/MIN. 

MODEL(S): C-47 
C-U7 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 19S7 
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Figure A4·6. Time To Climb· Hot Day. Maximum Power. Single Engine. (Sheet' 0/2) 
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PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

[::J Ric:: 100FT/MIN. 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
-90D AND -92 
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FUEL DENSITY: 6. 0 LB/GAL 
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Figure A4.6. Distance To Climb· Hot Day. Maximum Power. Single Engine. (Sheet 2 of 2) 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

ENGINE(S): (2)R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -"92 
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DATA AS OF: 11 JULY 195'1 
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BASED ON: FLIGHT TEST DATA 
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MODEL(S): C-47. 
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RA1E Of CLIMB MElD POWER 
C-117 AND R4D 
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MODEL(S): C-47, 
C-1l7 AND R4D 

BASED ON: FLlGBT TEST DATA 
DATA AS OF: 11 JULY 195'1 , 10000 
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.90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 
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MODKL(.): C-47, 
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MODEL(S): C-47, 
C·ll'1 AND RID 
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SINGLE-ENGINE SAWTOOTH CLIMB 

CONFIGURATION I (CLEAN) 
R.APS UP 

COWL RAPS CLOSED ON INOPERATIVE ENGINE 
TAKEOFF POWER AND COWL RAPS TRAIL 

ON OPERATING ENGINE 
GROSS WEIGHT - 26,000 LIS 

CONDITIONS 
MODEL(S): C-47, 

C-Il7 AND R4D 
3000 FEET BASED ON: FLIGHT TEST DATA 

NACA STANDARD DAY DATA AS OF: 11 JULY 1957 

200 
Ilol 

S z 
i 
IIIIi 

~ 100 
t: 
I • 
~ u 

a 0 

j 
-100 

80 85 90 95 100 
INDICATED AIRSPEED (KNOTS) 
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6- PROP WINDMILLlNG, GEAR UP, 4 ATO UNITS INSTALLED 

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

105 110 115 

FUEL GRADE: 100/130 
FUEL DENSITY: 6. 0 LB/GAL 

Figure A4-25. Single Engine Sawtooth Climb. 
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C-117 AND R4D 
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EMERGENCY CEILING. STANDARD DAY 

100 FT/MIN RATE OF CLIMB AT METO POWER 

CLEAN CONF1GURATION 

SAMPLE PROBLEM: 
A. GROSS WEIGHT 27000 POUNDS. 
B. TWO ENGINE - WITH SKIS CURVE. 
C. PRESSURE ALTITUDE = 22000 FEET. 
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E ffecti ve: 1 Sept. 1968 

ENGINE(S): (2) R-I83O-IOC 
(HIGH BLOWER INOPERATIVE 
-90D AND -92 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 
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Figure 1.4.26. Emergency Ceiling. Stanclarcl Day. 
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DISCUSSIOM Of CHARTS. 

The raage perfotDlance is presented in three types 
of charts: loog range power coodition, flight planning 
for loal range cruise conditioa, and level flight 
periol'llluce. MallimulD endurance power conditions 
charts are also provided. 

LEVEL FLIGHT PERFORMANCE 

The level flipt perforlDance charts (figure AS-I and 
A5·2) are used to determiDe the equivalent and true 
airspeeds, and the brake horsepower required per 
eagiae lot level flight performance with and without 
skis during two eagine operation at various com­
binatioes of IIOSS weipt and density altitude. 

EDter me chart at me recolDIDended long range air­
speed cune, Point A, and proceed to the known 
lIoSS weight curve, Point B. FrOID this intersection, 
proceed horizoatally to the known density altitude 
and read me required brake horsepower per engine 
for two eagiDe operatioa, Point C. To determine the 
corre~ equivalent airspeed at this setting, proceed 
&0.1 PoiAt B, vettically to the equivalent airspeed 
scale, Point D. The II"Ue airspeed lDay be determined 
by projecting a line vertically &om Point D to the 
mOWD density altitude, Point E, and interpolating 
tile true airspeed at this point. 

LONG RANGE POWER CONDITIONS 
The long range power conditions charts (figure A5-3 
through AS-6) are presented with sheet I of 2 and 2 
of 2 on facing pages. Sheet I of 2 shows recom­
mended true airspeed (T AS), brake horsepower, RPM, 
and l118Difold pressure. Sheet 2 of 2 shows fuel flow 
(pounds per hour) and specific range (nautical miles 
per pound of fuel). Charts are included for two engine 
and single engine long range operation at various 
weights in low blower, auto ricb and auto lean carbu­
retor settings. Enter each chart at the aircraft's 
initial cruise gross weight (or any desired inter­
mediate gross weigbt) and proceed vertically from 
boUOIII to top. To gain maximum range efficiency 
&om use of the chart, recompute power settings at 
least once eacb bour for tbe new gross weight (de­
creased as fuel is consumed). These chans are 
based on the recommended long range airspeed curve 
(99 percent maximum range) on the level flight per­
formance charts (figure AS-I and AS-2). A sample 
problem is presented on the first cha,rt of this series. 

FLIGHT PLANNING CHART FOR LONG RANGE 
CRUISE CONDITIOM 

The flipt planning charts for long range cruise 
coeditioa (figures AS-7 tbrough AS·B) are used to 
deteraiae the fuel coosumed and the time elapsed 
f« a cruise operation when the required distance to 

cruise and either the initial or final aircraft cruise 
gross weight are known. In the event initial and 
final cruise gross weights are known, both the range 
and tilDe to cruise may be obtained from the charts. 

The charts are constructed for use with two and 
single-engine power conditions. The vertical scales 
labeled range and time, are presented only to find 
the difference in nautical miles (aircraft range) or 
time in (100 minutes) due to fuel coosumption between 
iuitial and final cruise gross weights. A sample 
problem is included on the first chart of tbis series 
(figure AS-7). 

Enter the chart with the given gross weigbt (Point 
A). Draw a line vertically to the time curve (Point 
B). Extend the line vertically &om Point B to the 
range curve (Point C). Draw a line horizontally 
&om Point C to the range scale (Point D). Subtract 
mission range &om the value shown at Point D and 
reenter the range scale with this value (Point E). 
Draw a line horizoDtally &om Point E to intersect 
the range curve (Point F). From Point F, draw a line 
vertically to the time curVe (Point G) and extend 
to the gross weight scale (Point H). Subtract the 
value at Point H &om the value at Point A to obtain 
the fuel required for the mission range. Similarly, 
time may be found by drawing a horizontal line 
&om the time curve POiDt B and Point G, to the time 
scale, Point I and Point J. The difference between 
the values shown at Point I and Point J is the time 
corresponding to the mission range. 

MAXIMUM ENDURANCE POWER CONDITIONS 

The maximum endurance power conditions chans 
(figures AS·14 and AS-IS) present the calibrated 
airspeed (CAS), brake horsepower, rpm, manifold 
pressure and fuel now for maximum endurance con­
ditions at various gross weights for operation with 
two engines. Where applicable, the chans contain 
altitude curves whicb show operation in auto rich 
or auto lean mixture in low blower. 

To determine CAS, power, rpm, manifold pressure, 
and fuel flow values, enter the cbart at tbe aircraft 
gross weight and proceed vertically. The desired 
values may then be read as the vertical line in­
tersects the particular curve. The endurance in 
hours is obtained by dividing the amount of fuel 
remaining to be used by the average total fuel flow 
in pounds per hour occuring between the initial and 
final gross weights. Where sudden changes occur 
in the fuel flow curve, the endurance calculation 
should be separated into parts at the gross weight 
where the break occurs, and the separate endurance 
times added together. 
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LEVEL FLIGHT PERORMANCE 

MODEL(S): C-47. 
C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULy 1957 

SAMPLE PROOLEM: 

A. MAXIMUM RANGE. 

TWO ENGINE 

B. GROSS WEIGHT = 27000 POUNDS. 

EOOIHB~: (2) R-lSS0-90C 
(HIGH BLOWER INOPERATIVE) 
-9OD AND-92 

FUEL GRADE: 100/130 
FUEL DENSITY' 8, 0 LB/GAI 

C. BRAKE HORSEPOWER PER ENGINE = 440 AT 5000 FEET DENSITY ALTITUDE. 
D. EQUIVALENT AIRSPEED := 107 KNOTS. 
E. TRUE AIRSPEED = 115 KNOTS AT 5000 FEET DENSITY ALTITUDE. 

15000 10000 5000 

DENSITY ALTITUDE 5000 

DQ 10000 

i ~ 15000 

~~ 

As-r. Level Flig'" Pe,lo,monce - Two Engine •• 
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LONG RANGE POWER CONDITIONS 
STANDARD DAY - TWO ENGINES 

32 
31 
30 

29 

:~ I 
26 ra1 

25 reg 
24 9~ 
23 O~ ...... 
22 

21 

MODEL(S): C-47; 
C-117; and R4D 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERA­

. TIVE) -90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6 LB/GAL 

BASED ON: FLIGHT TEST 
DATA AS OF: 11 JULY 195'l 

AUTO LEAN ___ _ 

20 AUTO'RICH -----------

21 23 25 27 29 31 33 

GROSS WEIGHT (1000 LB) 

19 

18 

800 f!l 
700 i::I 
600 i 
500 ~ 
400 ~ 
300 r.d 
200 ~ 

SAMPLE PROBLEM: 
A, F. GROSS WEIGHT -
27000 pounds. 
B, C,D, E, G and H. Alti­
tude - 10,000 feet, stand­
ard day. 
BB. True airspeed - 124.6 

knots • 
. CC. Brake horsepower -

480. 
DD. RPM - 1700. 
EE. Manifold pressure -

27.5 IN. HG. 
00. Fuel flow - 405 

pounds per hour. 
HH. Specific range - • 305 

nautical miles per 
pound of fuel. 

Figur. AS·3. Long Rang. pow.r Conditions - Standard Day. Two Engin.s (Sh •• t 1 01 2) 
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LONG RANGE POWER CONDITIONS 
STANDARD DAY-TWO ENGINES 

i 800+-~-+~+-~-+~~~ lit 
B 
.~ 600 

fa. 400 ~."t-t--t:-t' 
~ 

~ 200~~~-+~~~~~~~ 

GROSS WEIGHT (1000 LB) 

.25 

.2 

MODEL(S): C-4'f, 
C-ll 'f AND R4D 

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

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

AUTO LEAN __ _ 

AUTO RICH ---------

Figur. AS-3. Long Rong. pow.r Conditions - Standard Oay • Two Engines (Slteet 2 0' 2} 
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LOIIG RAIIGE POWER eOIlDITIOII- STAtlDARD DAY - SIIIGLE ElGIIIE 

:i 
~ 
~ 

Q 
ra1 
ra1 

~I 
~-ex: 
r0-

I 
.-

PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

42 
! .. · .. -+--l-'-j---'--I 

! 
r'·;:·:· 41 

21 23' 25 2'1 2~~ n 33 

GROSS WEIGHT (1000 LB) 

40 

28 
27 
26 

MODEL(S): C-4'1. 
C-ll '1 AND RID 

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

AUTO LEAN __ _ 

AUTO RICH ----------

Figur. AS-5. Long Rang. Pow.r Condition. Standard Day. Sing'. Eng;n. (Sh •• , J of 2) 
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LONG RANGE POWER CONDITION-STANDARD DAY·SINGLE ENGINE 

800 

'100 

600 

500 

400 

300 

200 

PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

.4 

.1 

EMlINJ!:OI): (2) R-18SO-1OC 
(HIGH BLOWER INOPERA'1'IVE) 
.90D AND -92 . 

FUBL GRADE: l00/lSO 
FUEL DENSITY: 8.0 LB/GAL 

BASED ON: FLIGHT TBIT DATA 
DATA AS OF: 11 JULY It5'1 

AUTO LEAN __ 

AUTO RICH - - - - -

FI,ur. AS·S. Lon, Ran,. pow.r Condition • Standard Day. Sin,l. En,in. (SIt •• t 2 0/2) 
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FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION . TWO ENGINE SEA LEVEL 

IIODBlo(8): C-4" 
C-ll' AND Rm 

BASBD ON: FLIGHT TI'ST DATA 
DATA AS Of: ll.TULY 195' 

38 

36 

34 

32 

30 

28 

Ci' 26 
iii 

~ 24 

S 22 

~ 20 

8 ... 
18 -iii 

~ 
~ 16 

14 

12 

10 

8 

6 

"4 

2 

0 

PROBLEW: 

A. Gro .. weipt. 27000 poaad .. 
B. T_...,.,.. 
C. Rare 01,..... 
D. Ru,e aeaJe tefllli_._ 2280 a.atical 

llia .. _ ...,. • .900 aatical .u 
E. R .... aale ........ 1Iy .. I.eo i'Jiii _tielll ... 1 .... 
r. R • .,.~ar ..... 
G. T"',c,,"e. 
H. G_ we., .cale 0 24100 ~da. 

r ... l_d hi 27000 poIIIOda aia • .14100 paaada 
0.2900 .......... 

I. T_ aellle , .... U., • 13811 ... _ .. ta. 

J. n... Kale _diu, • 860 aiDore .. 
lli ... oo Me .. 1380 .ia_a "'a. 860 "'n",a 
or 5:10 aiDore .. 

AUTO RICH ------

21 23 25 27 
GROSS WEIGHT (1000 POUNDS) 

20 

ENGINECS): (2) R-1830-90C 
(BIGH BLOWER INOPERATIVE) 
-90D AND -92 
FUEL GRADE: 100/130 
FUEL DEMJITY: 6. 0 LB/GAL 

24 

22 
; 
8 ... 

20 
~ -18 foe 

16 

14 

12 

10 

8 

6 

4 

2 

0 
31 33 

Figure A.5·7. Flight Planning lor Long Range Cruise Condition. Two Engines. Sea Level. 
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FLIGHT PlANNING FOR LONG RANGE CRUISE 
CONDITION • TWO ENGINE 5000 FT. ALTITUDE 

MODEL(&): C..f1. BASED ON: FLIGHT TBBT OAT4 
DATA AS OF: 11 JULY 1951 C-1l1 AND R4D 

3800 

:,: E!mKIOJ): (2) R-1830.9OC 
'. (BIGS BLOWBR lNOPBRA'ftVE) ; ! 

-+-.~-'-+-:..:.:.t= -800 AND -92 ~~~~.j.1.;.4 
H:;.:: 1:::1:: I i!!!: :IWtw. I :li:1 il::i il!: ::1 i :d';';~'+" ~"i'"+";"':""+;'~~ 

3800 +-l~""+--; FUEL GRADE: 100/130 
FUEL DBNSITY: 6.0 

3400 

3200 

3000 

2800 

Ui' 2600 
r..1 

~ 2400 24 

~ 
CJ 

2200 -Eo< 
22 

p 

~ 2008 20 
w 
fi 1800 : 18 

1800 16 

,-.. 
1400 14 ; 
1200 12 8 ... 

'iii' 
1000 10 i! 

Eo< 

'800 8 

600 8 

400 4 

200 2 

0 0 
21 23 25 27 29 31 33 

GROSS WEIGH1' (1000 POUNDS) 

Figure .45-8. Flight Planning lor Long Rang. Cruis. Condition. Two Engin.s . 5000 Ft. 

~ 
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FLIGHT PlANNING FOR LONG RANGE CRUISE CONDITION - TWO ENGINE 
10000 FT. ALTITUDE 

KODEL(B): C ... 1. 
C.U1 AND R4D 

3800 

3800 

3400 

3200 

3000 

2800 

2600 

(;) 
~ 2400 

i 
...J 2200 
..: 
u 
f; 2000 
!:I 

~ 
1800 

1800 

1400 

1200 

1000 

800 

600 

400 

200 

o 
21 23 25 27 

GROSS WEIGHT (1000 POUNDSI 

29 

BASED ON: FLIGHT TaT DATA 
DATA AS OF: 11 JULY 1951 

Jl 33 

24 

22 

20 

18 

16 

14 

12' z -:at 
10 0 

o ... 
8 

8 

4 

2 

o 

Fi,ure A5·9. FIi,ltt P/onn;n, lot Long Ron,. Cruise Condition - Two Engines. Joooo Ft. 

I 
I 

t 
! 
I 

I 
I 

I 
I 
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'FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION • 
TWO ENGINE (15000 FT. ALTITUDE) 

1I0DBL(S): C-47. BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 C-U7 AND R4D 

3800 

3600 

3400 

3200 

3000 

2800 

2600 

2400 24 

il 2200 22 
I'a'I 

~ 2000 20 

g 
1800 -~ 18 

:.;., 

~ 1600 ..... 16 
I'a'I 

~ 1400 « 

-. 
~ 

14 .... 
:I 

= 
1200 

'Q 
12 Q ... 

1000 10 f4 

=--
800 8 

~ 

600 6 

400 4 

200 2 

0 0 
21 23 25 27 29 31 33 

GROSS WEIGHT (1000 POUNDS) 

Figure 145·10. Flight Planning lor Long Range Cruise Conclition • Two Engines· 1500(} Ft. 
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, 
FUMY PlAIttIII8 FOR LONG RANGE CRUISE CONDITION 

SRlGLE~GINE SEA LEVEL 

PROPELLER: FEATHERED ON INOPERATIVE ENGINE 

MODELOI): C..f7, 
c.n7 AND Rt!) 

BASED OM: FLIGHT TaT DATA 
DATA AS OF: lllULY 1157 

3000 

2800 

2600 

2400 

2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

o 

GROSS WEIGHT (1000 POUNDS) 

ENGlNE(S): (2) a.1830·90C 
(HIGH BLOWER INOPERA'l1VB) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 8. 0 LB/GAL 

20 

18 

16 

14 

12 

10 

8 

Q 
Q ... 

-6 ~ 

2 

o 

Fi9u,~ AS-n. Flight Planning lor Long Rang~ Cruise Con clition . S;n91~ en9in~ - Sea Level. 
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FUIHT PLANNIII FOR LONI RANIE CRUISE COIIDtTioN 
SINILE ENIIIE (.5000 FT.) 

MODEL.,: C-I'l. 
c-u., AND R4D 

PROPELLER-FEATHERED ON IHOPIRATIVB ENGINE 

ElGNBOI): (2) R-l8S0-80C 
(BlGB BLOWn IHOP:aA'l'l"fB) 
-80D AND -82 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: U JULy 195., 

FtmL GRADE: 100/110 
FtmL DEItIlTY: 1.0 UJ/GAL 

3000 

2800 AUTOLEAH~ __ _ 

2800 
AUTO RICB --------------

2400 

2200 

2000 

1800 

1800 

1400 

1200 

1000 

800 

800 

400 

200 

0 
21 23 25 2'l 29 31 33 

GROSS WEIGHT (1000 POUNDS) 

20 

18 

18 

14 
.-. 
II: ... 

12 :I 
0 

10 
0 ... 
1111 

8 :I ... 
~ 

8 

4 

2 

0 

Figur. AS-12. Flight Planning lor Long Range Cruise ConJifion • Single Engine. SOOO Ft. 
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1I0DBL": C-4? 
C-ll? AND R4D 

FLIGHT PLANNING FOR LONG RANGE CRUISE 
CONDITION - SINGLE-ENGINE ( 10000 FT. ) 

PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

ENGINE(S): (2) R-1830-9OC 
(IUGH BLOWER INOPERA11VB) 
-SOD AND -92 

BASBD ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 195? 

FUEL GRADE: 100/130 
FUEL DENSITY: 8.0 LB/GAL 

3000 

2800 

2800 

2400 

2200 

2000 

1800 

600 

400 

200 

o 
21 23 25 27 

GROSS WEIGHT (1000 POUNDS) 

29 31 33 

20 

18 

16 

12 Z -:s 
10 co 

8 

co ... 
l1li 
:s 

6 -~ 

2 

'0 

Figure A5-13. Flight Planning for Long Range Crui §e Condition· Single Engine· 10000 Ft. 



RIR IIl1fRICR 
C . 47 Page: A5 - 14 

~ __________________ F_L_I_G_~ __ T __ ~_A __ N_U_A __ L ______ ~E~ff~e~ct_iv_e~:.~~_~~_~_._1_96~8 ~ 

MAXIMUM ENDURANCE POWER CONDITION . TWO-ENGINE 
STANDARD DAY 

MODEL(S}: C-47, 
C-I17 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 195'1 

31 

30 
29 

28 
2'1 
26 
25 

24 
23 
22 
21 

20 
19 

-~ 
~ -
~ 
~ 
t1 
~ 

9 
~ 

~ 

ENGINE(S): R-1830- 90C 
(mGH BLOWER INOPERATIVE) 
-OOD AND -92 
FUEL GRADE: 100/130 
FUEL DENUTY: 6.0 LB/GAL 

AUTO LEAN __ _ 

AUTORICB----------

SAMPLE PROBLEM 

A. GROSS WEIGHT = 2'1000 POUNDS. 
B,C,D,E AND F = 10,000 FEET ALTI­

TUDE. 
BB. TRUE AlRSPBED:: 108.5 KNOTS. 
CC. BRAKE HORSEPOWER = 450. 
DD. RPM = 1 '100. 
EE. MANIFOLD PRESSURE = 36. 5. 

10U1u.rTrH"-7t:Tfi±pH4ffif:mt~~t 700 ! FF. FUEL FLOW = 390 POUNDS PER 
600 c,:, HOUR • 

•

... 500~ 400":-
~ 

300 td 
200 eli 

GROSS WEIGHT (1000 LB) 

Figure A5·14. Maximum Endurance Power Condition. Two Engines. 
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PART SIX 
LANDING 

T ABLE OF CONTENTS 

Discussion of Charts 

LIST OF TABLES 

PI,II", No. Title 

A6 -1 Landing Ground Run - Touchdown at 1.1Vs 
- Wing Flaps - 45 Degrees 

A6 - 2 Landing Ground Run - Touchdown I:lt 1. IV s 
- Wing Flaps - 0 Degrees 

A6 - 3 Effect of Unusual Runway Conditions on 
landing ground roll - Touchdown at 1.1Vs 
- Wing Flaps - 0 Degrees 

A6 - 4 Effect of Unusual Runway Conditions on 
Landing Ground Roll - Touchdown at 1. IV s 
- Wing Flaps - 45 .Degrees 

A6 - 5 Characteristic Landi ng Ei>eeds - Touchdown 
at 1.1Vs 

A6 - 6 Power Off Stall Speeds - 0 Flaps 

A6 - 7 Power Off Stall Ei>eeds - ! Flaps 

A6 - 8 Power Off Stall Speeds - i Flaps 

A6 - 9 Power Off Stall Speeds - Full Flaps 

Page: A6 - i 

Effective: 1 Sept. 1968 

A6 - 1 . 

Page 

A6 - 2 

A6 - 3 

A6 - 5 

A6 - 6 

A6 - 7 

A6 - 8 

A6 - 9 

A6 - 10 

A6 - 11 
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DISCUSSION OF CHARTS. 

'!be landin, chart. are included to enable the pUot 
to determine the len,gtb of the ruDway necessary to 
land the aircraft safely uoder .arious conditions of 
wind, temperature, altitude, and runway surface. 
Since the len,gtb of the landin, ,ground run depends 
to a ,great extent 00 the coefficient of &ictioo (}tJ 
numerical ftIues of }t are ShOWD on the landin, 
,ground run chart:s (fipes A6-1 throu,h A6-4) cor­
respondin, to the most cOlDlDonly encoDOtered ruD­
way surface conditioos. 

LANDING GROUND RUN 

'!be landin, "ouod run charts (fipes A6-1 throu,h 
A6-4) are used to determine that landin, ,ground rOD 
distance for de nsitt attitudes (up to 16,000 feet), 
,gross weight, actual wind component, and runway 
surface condition. The' charts are based on the re­
commended touchdown speed obtaiDed from the 
characteristic landing speeds chart (figure A6-5). 
These charts ,ive ,ground run only; to compute land­
in, distance from a 50-foot ~eigbt, first determine 
landin, ground run for prevailing runway surface 
conditions, then add 90 percent of the landing ,ground 
run for hard runway surface. The sum of these two 
distances will give the approximate total landing 
distance from a 50-foot height. 

CHARACTERISTIC LANDING SPEEDS. 

The characteristic landing speed chart (fipe A6-5) 
preseDts ,recommended touchdowD speeds in both 
knots and MPH indicated airspeed with zero, ~, ~, 
and full flaps for .arious aircraft ,gros. weights. 
All lines represeDt the 110 perceDt power off stall 
speed for the flap positioo sbown. Enter the chart 
at the planned landing ,gross weight and proceed 
vertically to the appropriate speed curve. then 
proceed horizootally to the indicated airspeed. 

POWER.OFF STALL SPEEDS. 

Power-off stall speed charts (figure A6-6 tbrou,h 
A6-9) are ,included for zero, ~, ~ and full DOWN 
(45°) flap settiDgs. '!be power-off stall speeds 
were determiDed with the throttles in the CLOSED 
position, When FDwer is ID&intained on the eDJines, 
the airflow onr the win,. behind the propellers is 
increased and therefore increases lift and lower 
the stallin, speed. This effect .aries with power 
senin,. 

SAMPLE PROBLEM: . 
GIVEN: 

I. Outside Air femperature. 14°C 

2. Pressure Altitude = 2000 feet 

3. Gross Weight = 27000 pounds 

4. Reported Headwind:: 20 knots 

5. Runway Surfac~ Conditioo:: Sod 

6. Wing Flaps:: 45 Degrees 

FIND: 

I. Landing Groundrun, Distance 

SOLUTION: 

1. From Figure AI-4, determine density altitude = 
2300 feet 

2. Enter Figure A6-1 with this density altitude 
(2300 feet, Point A) and proceed horizontally to 
the desired gross weight (27000 pounds, point B) 

30 From this point eJ:tend a line down to the base 
line of the wind correctioo arid (Point C). 

4. Follow the contour line to 50 percent of the re­
ported headwind (10 knots, Point D) 

5. From Point D e:a:tend a line down to the base line 
of the Runway Surface Condition Correction grid 
(Point E). 

6. Follow the contour line to runway surface con­
diti9n (Point F, Sod). 

7. From this point eJ:tend a line down to the landing 
Ground Run Distance (Point G) and read Landing 
Ground Runs Distance of 1750 feet. 
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LANDING GROUND RUN 
rOUCHDOWN AT 1.IVs 

WING FLAPS = 45 D,EGREES 
'IDLE POWER 

Page: 

Effective: 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

MODEL(S): C-47, C-117 
AND R4D 

14000 -~ 
~ 12000 
r.Q 

8 10000 

§ 
8000 -< 

i 8000 

! 
400Q 

2000 

SEA LEVEL 

HEADWIND 
TAILWIND -----... 

NOTE: 

2000~~~~~:::;=~~:;=~~=~: 

J:~i~JlIlIlIlII!iIlIlIlIiIlI!~~ ;; 30 2 
is 40 .. 
.. 46 4 

I&l!HARD~.~" ~,_ '. _____ ., 
~UE JIII~~;S;~~ 
~~~::w~~-F~ 

IIJU ICE 0 1 00 000 3 00 4 00 

LANDING GROUND RUN DISTANCE (FEET, 
ENGINE(S): (2) R-1830-90C 

(HIGH BLOWER INOPERA TlVE) 
-90D AND -9~ 

1: Speed at 50 foot hei,ht.. 120 percent of stall 
speed. 

2. Speed at rouchdown = 110 perceot of stall 
speed. 

ing distanc~ frOIl! a 50 foot hdgbt is th~ sum of 
th'" air run plus the gro\1Dd rUD distanc~ for aay 
pr .. vailing runway surfac~ condition. 

5. lis .. ';/'l p .. rc",nt of r~port .. d h~adwind" dnd I ~O 
rt',c .. nt .,f r~r .... t~d tailwinds with th~ wind 

3. Win, flap •• "5 dearen. 
•• This chan i. lot ".din, aroUDd run distanc~ 0(1)'. 

Ail' fIID &_ a 50 foot hei,ht to touchdowa is 
apptoxi_tely 10 percent of landin, ,rouod rUn 
oct l>ud • .ace foe "5 deareu flap. Totalland-

corr .. ction grid, if wind is measur",d at a Solurce 
other than runway. This is a rt'comtll~nded 
proc~dur~ which lIIay M revis~d at th .. dj"crrtion 
of rh", rilot, depending upon rh~ soun~ of "'."s, 
ur"'lIIent of the wind dala. 

Fit"'. 1\6.1. Lartding Ground Run - Touchdown at J.JVs - Wing Flops. 4S Degrees. 

A6 - 2 

1 ~t. 1968 J 

~ 
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LANDING GROUND RUN 
TOUCHDOWN AT 1.lVs 

WING FLAPS = 0 DEGREES 

IDLE POWER 

BASED ON: FLIGHT TEST DATA MODEL(S): C-47, C-117 
AND R4D DATA AS OF: 11 JULY 1957 

M 

~ l00IJOE~~,:.:.:.±~:..:.t=~~4:1~~ 
.~ 
~ 8000 .F±':':"~~=F-;";::':;:4=~+:;:;~+-?~ 

i 

o 1000 2000 3000 4000 

LANDING GROUND RUN DISTANCE (FEET) 
BEADWIND __ _ 

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

NOTE: 

1. Speed at 50 feet b~igbt 120 percent of stall 
• pe~d. 

2. Speed at toucbdOwn :. 110 p~rc~nt of stall 
apeed. 

3. Wiq flapa::: 0 d~ atee s. 
.t. This chart is for llUldina around run distanc~ 

oaly. Air l'WI from a 50 fe~t b~ igbt to toucb· 
dow", is app'0ll_tely 90 petc~nt of landinll 
arouad l'WI On bard aurface for 0 dellr~es 

flap. Total landing distanc~ froID a 50 f~~t 
b~igbt is tb~ sum of the air run plus tbe 
ground run distance for any pr~vailing runway 
$urfac~ condition • 

S. Vse 50 perc~nt of reported beadwinds and ISO 
perc~nt of reported tailwinds with tb~ wind 
correction grid. if w1nd is lII<!asur~d at a source 
otber than runway. Tbis is a r~comm~nd~d pro' 
cedure which may b~ r~vised at the discretion 
of tb~ pilot, dep~ndiog upon the source of 
m~asut~m~nt of th~ wind data. 

Fi, ... A6-2. Landing Ground Run - Touchdown at 1. IV s - Wing Flaps. 0 Degrees. 

J 

I 
\ 
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MOTE 
The attached charts, Figure 1 and Figure 2 replace the Runway &1rface Con­
dition grids on Figure A6-1, page A6-3 and Figure A6-2, page A6-4 respectively. 

1. PURPOSE 

To provide landing on slippery runway distance factors and to advise flight crews 
of the new runway conditions reporting system. 

2. GENERAL 

Explanation of Terms 

RCR - Runway condition reading 
P - Patchy 
WR - Wet runway 
SLR - Slush on runway 
LSR - Loose snow on runway 
PSR - Packed snow on runway 
IR - Ice on runway 

a. In or~er to notify pilots of slippery runway conditions at terminal airfield, the 
following system of reporting has been established: 

(1) A teletype sequence will report runway conditions as a series of letters 
followed by a two digit number. The letter portion is the runway surface con­
dition; the number portion is the runway condition reading (RCR.) The letter 

. "PI! may follow this sequence to indicate patchy conditions. A report of SLR 
06 P would indicate slush on runway, RCR of 06, and patchy conditions. 

(2) Air Traffic Control will report information concerning Runway &1rface 
Condition and RCR in plain language for aircraft enroute and anticipating 
a landing. 

3. INSTRUCTIONS. 

a. Determine landing ground run distance for hard runway from the Appendix of 
the Flight Manual. 

b. Use appropriate curve in this Safety &1pplement for your planned landing con­
figuration. 

c. Enter the unusual runway conditions chart with this landing ground run distance, 
go right to the reported RCR line arid then down to obtain the actual ground run 
distance. 

NOTE 
If no RCR is available, use 12 for wet runways and 06 for icy rt!nways. 

When using ICAO Reports, use RCR 23 for GOOD; RCR 12 for'MEDWM; 
RCR 06 for POOR. 
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i: FFECT OF UNUSUA L 
RUNWAY CONIXTIONS ON 

LANIXNG GROUND ROLL 

RUNWAY 
RUNWAY 
CONDITION SURFACE 
READING(RCR) 

DRY CONCRETE 23 
OR MACADAM 

DRY TURF 15 
WET CONCRETE 
OR MACADAM 12 

SNOW OR 
08 WET GRASS 

ICE 06 

o 1 2 

MODELS(S): C-47, C-117 
AND R4D 

BASED ON: ESTIMATED DATA 
DATA AS OF: 1 APRIL 1963 
ENGINE(S): (2) R-1830-90C 

(lflGH BLOWER INOPERA TIVE) 
-90DAND -92 

TOUCHOOWN AT 1.1Vs 
WING FLAPS 0 DEGREES 

IDLE POWER 

Note: Runway Condition Reading 
used on landing charts 23. 

3 4 5 

ACTU~L GROUND RUN DISTANCE (1000 FEET) 

Fig. A6-3 
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RUNWAY 
CONDITION 
READING(RCR) 

23 

15 

12 

08 

06 

2 

MODELS(S): C-47, C-117 
AND R4D 

BASED ON: ESTIMATED DATA 
DATA AS OF: 1.APIDL 1963 
ENGINE(S): (2) R-1830-90C 

(IllGH BLOWER INOPERA TIVE) 
-90DAND -92 

TOUCHDOWN AT 1. IV s 
WING FLAPS 45 DEGREES 

IDLE POWER 

Note: Runway Conditiop. Reading 
used on landing charts 23. 

3 4 5 

ACTUAL GROUND RUN DISTANCE (1000 FEET) 

Figure A6-4 
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BAUD ON: J'LIGHT TDT DATA 
DATA AS OF:.1 DEC .... a lNl 

ENGlNE(S): (2) R-1830-SlOC 
(HIGH JBLOWER INOPERATIVE) 
- 900 and -92 

110 

100 

10 

80 ~ 
~ 
! 

., 'I ." 

80 

50 

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

COIf'VDSlON TABLE 

TO GET JI'ItOI( TOUCIIDCIWM SPEED 
1. IV TO: 

MULTIPLY 
BY 

TBRJ:8IIOLD (1. 2V.taJlJ 1.09 

PINAL APPROACH 
(I.'YItall) 1.182 

1.-272. 

NOTE: 
1. SPEED OVER A 50 FEET HEIGHT IS 

1. 2Vs. 
2. SPEEDS GIVEN ARE AIRSPEED INDICATOR 

READINGS. . 
3. A FIVE KNOT CORRECTION FOR POSI-

TION ERROR HAS BEEN SUBTRACTED. 
4. NO INSTRUMENT ERROR 18 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). 

1" .... A6-S. CI..,.c"",t/c Landin, S, .... - T ouchdowft 01 r. IV s. 
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POWER OFF STALL SPEEDS 0 FLAPS 

IIODEL(9): C-4', C-ll'7 
ANDR4D 

115 

110 

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

ENGINB(S): (2) R-183G-eoc 
(HIGH BLOWER INOPERATIVE) 
-90DAND -92 

~ 100 ,. -i 
If m 
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80 

'70 

80 
58 
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FI,... A'-6. Pow., OH Stall Speed. - 0 Flop •• 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1948 

ENGINE(S): (2) R-183G-80C 
(JUGH BLOWE:'" INOPERATIVE) 
-90D AND -82 
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BASED ON: FLIGHT TEST DAT4 
DATA AS OF: 'DECEMBER 1949 

ENGINE(S); (2) R-l830-9OC 
(lBGH BLOWER INOPBRATIVE) 
-90D AND -92 

25 27 

GROSS WEIGHT (1000 POUNDS) 

31 

FI,ure A 6.8. FJower Oil Stoll Speeds - !2 Flops. 

33 
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J 
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BASED ON: FLIGHT TEST DATA 
DATA AS OF: I DECEMBER) 949 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 
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TAKE.OFF AND LANDING DATA CARD 

A take-off ud laDding data card is iDcluded iD T. O. 
lC-"'-CL-l·l to provide readily available information 
f. take-off ud lauding. Pri. to each flight, appli­
cable data should be computed aDd entered on the 
cards. This information CaD then be reviewed by 
tbe pilot • read aloud by the copilot as a chedElist 
item immediately prior to take-off and laDding. A 
sample is shown on page A '-5. 

SOURCES OF INFORMATION 

laformation for items on the taite-off aDd landiDg 
data cards may be found in the followiDg paragraphs. 

TAKE-OFF DATA . 
Refusal Distaoce--Obtained from tbe Take-Off 
Performaoce--Speed During Ground Run chart (figure 
A3-9). 
Refusal Speet--ObtaiDed from the Take-Off Per­
formance·-Refusal Speed chart (figure A3-11). 
Take-Off Speed--ObtaiD from tbe Taite-Off Per­
formance-Characteristic T ake·Off Speed cbart 
(figure A3.1-i). 

LANOING IMMEDfATELY AFTER TAKE.OFF 
DATA 

120 PerceDt Power-Off Stalling Aitspeed •• Obtained 
from the Cbaracteristic Landing Speed cbart (figure 
A6-5). 
no Percent Power-Off StalliDg Aitspeed.-Obtained 
&om tbe Cbaracteristic I.anding Speed chart {figure 
A6-5). 
Take-Off Speed--ObtaiDed from the Taite-Off Per­
formaDce--Characteristics Taite-Off Speed chart 
(figure A3·,4). 

CONDITIONS DATA 

Gross Weight (Actual)---Basic aircraft operating 
weight, plus fuel, cargo, and crew. 
Gross Weigbt Limited by Single-Engine Climb·· 
Obtained from me Take-Off Gross Wei~bt Limited by 
Single-Engine Climb Performance chart (figure A3·1). 
Pressure Altitude··-Obtained from weather briefing 
or tower operator. 
Outside Air T E'mper~turE' ••• Obtaioed from aircraft 
temperature gage. 
Dew Point--ObtaiDed from weather br;eling. 
Specific Humidity---Obtained from weather hriefing. 
Density Altitude-··Obtained &om tbe Density Altitud( 
Chart (figure Al-4). 

RUDway Len'gtb---Obtained from opert.tiolls or Flight 
Ioformation PublicatiuliS (FLIP) charts. 

Runway Slope·--Obtained from operations or Flight 
Information Publications (FLIP) charts. 
Wind Component---Obtained from weather hriefing. 

LANDI NG DATA 

Laoding Gross Weight--Take-Off weight less fuel 
consumed. 
Wind Component.-Obtained from tower operator. 
Threshold Airspeed (120) percent of Power-Off 
Stalling Airspeed)--Qbtained from the Characteristic 
Landing Speeds Chart (figure A6-3). 
TouchdowD Speed (110 Percent of Power·Off Stalling 
Alrspeed) - Obtained from the Characteristic Landini 
Speed cbart (figure A6-5). 
Take-Off Speed.--Obtained from the Take-Off Per­
formance-·Charactellistic Take-Off Speed chart 
(figure A3-l4). 

SAMPLE PROBLEM 

Sample problems are provided to clarify the use of 
the performance cbarts wbere applied to a typical 
mission and to emphasize the need for adequate 
mission planniDg. 

LONG RANGE OPERATION PROBLEM 

Tbe following sample problem is a typical search 
mission for this type aircraft. The mission requires 
that tbe aircraft Take-Off - Climb to 10,000 feet 
density altitude; cruise out for 1 hour at 10,000 
feet density altitude then descend to 1000 feet 
density altitude; searcb for 4 hours at ·1000 feet 
density altitude; climb to 7000 feet density altitude; 
tben cruise at 7000 feet density altitude and land 
at the point of departure. All climbs will be. made 
using climb power settin~s. Both cruises wil1 be 
made using recommended long range airspeeds aDd 
power settings. Tbe 1000 foot search will be made 
using r,lle recommended. maximum endurance air­
speeds and power settings. The mission requires 
tbat the aircraft return to the· base with sufficient 
fuel to cruise 30 minutes at sea level, plus an 
additimal 10 percent of Take·Of{ fuel load. 

CONDITIONS 

TAKE-OFF CONDITIONS 

Pressure Altitude ·····Sea Level 
Outside Air Temperature·····Z4°C 
Specific Humidity •• _ 0.015 
Headwind at 50·foot Heigbt •••• - 20 Knots, 
Runway Lengtb Available----4000 Feet 
Runway Slope (up hill) ·----0.015 
Runway Surface Condition.--Hara, Surface 
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T AICE-oFF GROSS WEIGHT 

Take-Off gross weight limited by single-engine 
climb performance (see figure A3-1)---30,600 pouods. 
Aircraft operating weigbt, empty, includinl oil (Iross. 
weigbt less fuel and cargo)----21,OOO pounds. 

CRUISE CONDITIONS 

Headwind ----None 
Temperature at 10,000 feet density altitude .-. -SoC 
Temperature at 7000 feet density altitude 0_. 10 C 
Temperature at 1000 feet pressure altitude -.00 110 C 

TAKE-OFF AND ABORT CRITERIA 

Take-Off ground run (see figure A3-2)-------- 2050 feet. 
Take-Off ground run as corrected by the runway slope 
correction chart (see figure A3-IO) ------- 22S0 feet. 
Take-Off speed (see. figure A3-14)-------- 80 KIAS. 
Refusal speed (see figure A3-11) -------- 72 KIAS. 
Refusal distanc.e (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 tim~ and distance to climb, and the gross 
weight at end of climb are determined from figure 
A4-3 as follows: 

Time to climb .00-0. 41.S minutes. 
Distance to climb .--- 97 nautical miles. 
Gross weight at end of climb --.- 29,600 pounds. 
Fuel consumed during climb is 730 pound's .---._. 
-·(30.330 - 29,600 = 730). 
Best climb speed· 126 KIAS 
CRUISE AT. 10,000 FEET DENSITY ALTITUDE 

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

Range •••• -. 120 (\autical miles. 
Gross weight at end of cruise ---- 29, ISO pounds. 
Fuel consumed during cruise is 450 pouods ---.-. 
----(29,600 - 29,150 = 450). 
The average airspeed is 120 knots. 

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

True airspeed ------ 130.5 Knots. 
Brake horsepower per engine ------ 5S0. 
RPM --------- J860. 
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 tbe 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 enduiance. 
To maintain operation at optimum efficiency, it is J 
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 bour's operation is 
determined from figure A5-14 as follows: 

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

Power settings for the 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) ---- 38S pounds. 
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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 hours of cruise. the total fuel consumed is 
determined to be 1495 pounds and the gross weight 
at end oi 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). 

CLIMB TO 7000 FEET DENSITY ALTITUDE. 

Climb to 7000 feet density altitude will be made at 
climb power settings. The 8'085 weight at start 
of climb is 27.655 pounds. The time and distance 
to climb. and me 8'oss weigbt at end of climb are 
determined from fiJUfe A4., as follows: 

Time ro climb -- 16.8 ~jnutes. 
Distance to climb • ..:... 37.7 nautical miles. 
Gross weigbt atend of climb"··-·· 27,280 pounds. 
Fuel consumed during climb from 1000 feet to 7000 
feet is 375 pounds (27,655 - 27,280 ': 375). 
Best climb speed· 120 KIAS. 

CRUISE AT 7000 FEET DENSITY ALTITUDE 

Cruise at 7000 feet density altitude will be made at 
loog range power settings. The gross weight at 
beginaing 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 
weigbt 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 •• -.-- 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. 

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 tbat range and 
time performance on tbe long range 
prediction curves be attainable. 
Tbe fuel flow data will facilitate 
the determination of the new gross 
weight at the time of tbe power 
cbange. 

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 ro 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 ISO 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 attake·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 e"pty plus fuel load at take·off is 
25489 pounds (21000 + 4489 = 25489). Therefore. 
maximum cargo load is 5111 pounds (30600 ...:. 25489 
= 5Ill). 

LANDING 
IMMEDIA TE LANDING 

Pressure altitude ._-- sea level. 
Outside air temperature - 24°C. 
Headwind at 50-foot wheigbt ---- 10 knots. 
Runway surface condition -- bard surface. 
Landing gross weigbt --- take-off gross weigpt 
less fuel consumed. 
For warm-up and take-off (270 pounds) -- 30600-
270 -- 30330 pounds. 
Threshold speed (figureA6-5) ---- 75 knots. 
Touchdown speed (figure A6-5) .....;.. 69 knots. 
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Landing ground roll distance with full flaps (figure 
M.l) -•• __ • 1675 fee't. 
Two engine go-around best climb speed: 126 KIAS •. 
Single e ngine ~o·around best climb speed Ie 97 KIAS. 

DESTINATION LANDING 

Pressure' altitude -.- sea level. 
Outside air temperature --- 300C• 
Headwind at 50-foot height -- 16 pots. 
Runway surface condition -- hard surface. 
Landing gross weight ---- 26700 poWt?s. 
Threshold speed (figure A6-5) -- 69 knots 
Touchdown speed (fiJure A6-S) - 64 knots. 
Landing ground roll distance with full flaps (figure 
A6- 1) -_ •••• 1400 feet. 

Two engine go·around but climb speed = 119 KIAS.. 
Single engine go-around best, climb speed: 97 KIAS. 

TAKEOFF AND LANDING DATA CARD 

GROSS WEIGHT 30,600 LB. 

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

PRESSURE ALTITUDE ___ :::.:SE:.:A::2:.LE!:.,V.:.,:E:,:L::.:._ 

. OAT 75 of 24°C SPECIFIC HUMIDITY 0.015. 

TAKEOFF PERFCR MANCE 

REFUSAL SPEED 72 KIAS. 

REFUSAL DISTANCE 1.820 FT. 

TAKEOFF SPEED 80 KIAS.· TAKEOFF DISTANCE 2250 FT. 

TWO ENGINE CLIMB SPEED 126 KIAS. 
. . 

SINGLE ENGINE CLIMB SPEED 97 EAS. 

IMMEDIA TEIDESTINA TION lANDING 

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

LANDING DISTANCE 1675/1400 FT. 

DESTINATION TWO-ENGINE GO-AROUND SPEED 119 KIA5. 

DESTINATION SINGLE-ENGINE GO-AROUND SPEED 91 KIA5. 
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Ter.ms and definitions listed below are extracted from the GlOSSARY OF 
STANDARD WEIGHT TmMINOLDGY FOR OJl-lliERCIAL AIRCRAFT (developed. by the 
American Society of Aeronautical Weight Engineers and approved. by the lATA 
Technical Committee as Engineering Guidance Material for distribution to 
IATA Member Airlines. - Revised Septenber 19(4). 

1. Actual Zero Fuel Weight (AZFW) 

The "Actual Zero Fuel Weight" of an aircraft is the IIOperational Bnpty 
Weight It plus "Pay-load I'. It must never exceed. the "Maximum Design Zero 
Fuel W eiph tit. 

2. Basic &!.ptx Weight (B~) 

"Basic Empty Weight" is the "Delivery Empty Weight- plus or minus the 
net weight of "Standard Item Variations". 

3. Delive:r;y Empty Weight (D~) 

ItDelivery Empty Weight" is the "Manufacturer's Fmpty Weight" plus the 
II Standard Items n • 

4. Drainable Unusable Fuel 

"Drainable Unusable Fuel" is the "Unusable Fuel" minus that portion of 
the "Trapped. Fuel" which is unusable. 

5. Est1ma.too Normal Payload CENP) 

The ItEst1mated. Normal Payload" of an aircraft is a specific payload 
selected by an operator for statistical and other related purposes and 
consists of the total weight of passengers, according to the seating 
configuration and at the passenger unit weights allowable, and/or the 
overall placarded. cargo and baggage compartment weight capacities at den­
sities experienced by that operate r. It must never exceed the tt.Maximum 
P,vloadn or the "Weight Limited. Payload". 

6. Fleet &!.pt.y Weight (FEW) 

"Fleet Empty Weight't is an average "Basic Empty Weighttt which may be used. 
for a fleet or group of aircraft of the same model and configuration. 
The weight of a.ny fleet member cannot vary more than the tolerance esta­
blished. by the applicable govermnental regulations. 

7. Guaranteed. Weight 

IlGuaranteed Weightlt must be a clearly' defined weight ldUch the manufacturer 
guarantees to meet subject to cer.;.ain tolerances and adjustments. The 
weight and tolerances are der1 ved through mutual agreement of the manufac­
turer and the customer. 

Note: This term is n:>t regularly used by the Company. 
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r-, ------------I{. '," S. Manufacturer's Empty We:ight (MEW) I 
I I . The ·Manufacturer's Empty Weight" is the weight of the structure, power-

plant" furnishings, systen.s and other items of equipnent that are consi­
dered an integral part of a particular aircraft configuration. It is 
essentially a "dryn weight, including only those fluids which are con­
tained in a closed systen. (such as hydraulic fluid). 

9. Max:i.m.um Design Flight Weight (MFW) 

"Ma:ximum Design Flight Weight" is the maximum. weight for flight as limited 
by aircraft strength and other airworthiness requiren.ents. ·Flaps up· con­
dition will be inferred unless otherwise stated. 

Note: This term is not regularly used by the Company. 

10. Ma:x:imum Design Fuel Transfer Weight (MFTW) 

"Maximum Design Fuel Transfer Weight" is the maximum weight for initiating 
fuel transfer between any tanks which" if performed at a greater weight, 
wi~l cause a critical structural condition. 

Note: This term is not regularly used by the Company. 

11. Maximum Design landing Weight (l-lW) 

The "Maximum Design Landing Weight" ·is the maximum landing weight at which th 
aircraft will not e'"':ceed governme'!"ltal or other structural limitations. 

12. Maximum Design Take-Off Weight (M'IDW) 

The "Maximum Df'sign Take-off Weight" of an aircraft is the maximum weight 
a~lthorized by applicable governmental regulations for the take-off condi­
tion of a dispatch loaded aircraft and it excludes the W~~5nt of taxi and 
run-up fuel. This is the maximum aircraft weight at brake release or start 
of take-off run. 

I Note: The following is a Company term ani definition: 

Maximum Take-Off Weight This Flight 

The ItMaxim:mll Take-Off Weight This Flight"of an aircraft is the maximum 
weight authorized for the take-off condition of a dispatch loaded air­
craft when the limitations (if applicable) imposed by the: 

10 
a.. Operational Take-Off Weight 
b. Maximum Design Landing Weight 

have been computed for the particular flight. The over-riding 1imi ta­
tion shall apply. The Maximum Take-Off Weight This Flight must never 
g,ceed the Maximum Design Take-Off Weight. 

13. Maximum Design Taxi Weight (MTW) 

"Maximum Design Taxi Weight" is the maximum weight allowed for ground manoeu-
1 
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