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DISCUSSION OF CHARTS.
LANDING GROUND ROLL CHARTS.

| Charts are provided (figures AG-2 through A6-4) show-
ing the landing ground roll for three configurations;
brakes only, brakes plus two engines with full reverse
thrust and brakes plus four engines with full reverse

g thrust. Allowances are shown for density altitude,

gross weight and headwind. Curve distances corrected
] for wind account for 100 percent of wind values
shown. Use 50 percent of reported headwinds and
150 percent of reported tailwinds with the wind cor-
rection grid. This is a recommended procedure which
may be revised at the discretion of the pilot, dependent
upon the source of measurement of the wind data,
This allows a safety margin for fluctuation of wind

] velociry.

A6-2
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EFFECT OF UNUSUAL RUNWAY CONDITIONS
ON LANDING GROUND ROLL CHART.

The Effect of Unusual Runway Conditions on Landing
Ground Roll chart (figure A6-5) is used to determine [i
the effect of various runway conditions on the landing
ground roll. Curves are presented to give corrected
ground roll distances for landings made on dry turf,
wet concrete, snow, and ice covered runways as com-
pared to landing ground roll distances on dry concrete.
The coefficient of friction values given on the chart
are approximate since other factors such as the condi-
tion of the tires or the amount of water on the runway
may affect the coefficient of friction. The corrected
landing ground roll distance is determined by entering
the chart with the landing ground roll obtained from
the Landing Ground Roll charts (figures A6-2 through
A6-4). '
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TO BE ADDED WHEN AVAILABLE

| " Figure A6-1. Takeoff, Landing, and Stall Spedds
Changed 16 July 1962 SRR
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LANDING GROUND ROLL —

BRAKES ONLY
-MODEL: C-113A ENGINES: (4) R1800-32W
DATA AS OF: 6-15-62 FUEL GRADE: 115/145
DATA BASIS: FLIGHT TEST ALTERNATE FUEL GRADE: 100/130

DENSITY ALTITUDE (1000 FEET)

WIND (KNOTS}

LANDING RISTANCE FROM 50 FOOT HEIGHT (FEET)

NOTES: SAMPLE PROBLEM:
1. Based on dry, hard surface runway. A. Density altitude = 3000 foet.
2. Wing flaps full down. B. Gross weight = 85,000 pounds.
3. Threshold speed = 130 percent of stall speed. C. Landing ground roll no wind = 2370 feet.
4. Touchdown speed = 120 percent of stall spesd, D. Headwind = 30 knots.
5. Ground roll for 30 degres flaps is approximately E. Landing ground roll with wind = 1520 feet.
115 percent of ground rall for flaps full down. F. Landing distance from 50 feet height = 2200 feet.

AA1-239

.Figure A6-2. landing Ground Roll — Brakes Only

A4 Changed 16 July 1962
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LANDING GROUND ROLL —
BRAKES PLUS TWO-ENGINE REVERSE THRUST

MODEL: C-118A ENGINES: (4) R2800-52W

DATA AS OF: 6-15-62 FUEL GRADE: 115/145
DATA BASIS: ESTIMATED ALTERNATE FUEL GRADE: 100/130
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LANDING DISTANCE FROM 50 FOOT HEIGHT (FEET)

NOTES:

1. Based on dry, hard surface runway. 4. Touchdown speed = 120 percent of stall speed.
2. Wing flaps full down. 5. Ground roll for 30 degree flaps is approximately
3. Threshold speed = 130 percent of siall speed. 115 percent of ground rell for flaps full down.

AA1-240
Figure Aé-3. lLanding Ground Roll—Brakes Plus Two-Engine Reverse Thrust

Changed 16 July 1962 Ab-5
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LANDING GROUND ROLL -

MODEL: C-118A BRAKES PLUS FOUR-ENGINE REVERSE THRUSY ENGINES: (4) R2800-52W
DATA AS OF: 6-15-62 FUEL GRADE: 115/145
DATA BASIS: ESTIMATED ALTERNATE FUEL GRADE: 100/130
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LANDING DISTANCE FROM 50 FOOT HEIGHT {FEET)

NOTES:
1. Based on dry, hard surface runway. 4. Touchdown speed = 120 percent of stall speed.
2. Wing flaps full down. ' 5. Ground roll for 30 degree flaps is approximately
3. Threshold spesd = 130 percent of stall speed. 115 percent of ground roll for flaps full dqwn. _

. AA1-238
Figure Aé-4. Landing Ground Roll—Brakes Plys Four-Engine Reverse Thrust

Ab6 Changed 16 July 1962
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LIFTOFF, LANDING, AND STALL SPEEDS
PILOT'S INDICATED AIRSPEED — KNOTS (IAS)

Dump Liftoff V 4 for Zero Angle of Bank Threshold Alrspeeds
Time Speed 130% V,,

Wing Flap 20- © 0o 200 | 300 | Futi [ oo | 200 | 300 | Fult Wing m,;
Setting | bown Down ' Setting
Gross Walght . Gross w.?ghf
Pounds 115% v, Pounds
112,000 9.0 120 118 105 97 92 - 153 136 127 120 112,000
110,000 .8. 2 118 116 | 103 96 91 151 134 125 119 ‘ 110,000
" 107,000 |70 | 117 114 | 102 95 | 90 148 | 133 | 124 | 117 107,000
105,000 6.2 116 1 113 | 101 94 | 89 47 | 131 | 122 | 116 105,000
100,000 | 4.2 113 111 99 92 | 87 i [ 129 | 120 |13 100,000
95,000 2.5 110 108 96 90 85 140 125 117 111 95,000
02,610 |17 109 07 | o5 89 | 84 | 130 | 124 [ 116 | 100 92,610

90,000 . .6 107 105 94 88 83 137 122 114 108 : 90,000
88,200 0 106 104 93 87 | 82+ | 135 | 121 |13 107 | - 88200
85,000 0 104 102 91 85 | s1e | 133 [ s | 111 | 105 85,000
80,000 - 0 101 | 99 | 83 | 78* | 129 } 116 | 108 | 101 80,000
75,000 0 98 9% | - 86 gos | 76o | 125 { 12 [ 104 | 99| 75,000
70,000 0 95 23 83 78+ | 73* | 121 | 108 | 101 95 70,000
65,000 0 92 90 [ 8o*{ 7sv} 71+ [ 17 | 104 | 98 | 92 [ 65,000
60,000 0 g1ee 86 | 77| 70| g8 | 2 | w0 | 94 [-88| 60000

Note: Scall speed at zero chruse (V).
*Less than minimum control speed (Vmc) with one engine out in the air (83 knots IAS).
**110 percent of minimum control speed (91 knots 1AS).
BASED ON: FLIGHT TEST DATA
DATA AS OF 2-15-59 '

Figure A&-6

A6-8 Changed 16 July 1962
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INTRODUCTION.

Sample problems have been included on the charts in
this Appendix to illustrate the use of each type of
chart. In addition, two mission planning sample prob-
lems are included herein to illustrate how several of the
charts are used to plan typical missions.

Sample Problem 1 illustrates a typical medium range
mission which does not require the use of capacity
fuel. For this type of mission it is necessary to carry
adequate reserve fuel to meet certain adverse condi-
tions. (In Sample Problems 1 and 2 the reserve
fuel allowance is based on holding for three hours at
10,000 feet altitude at long range cruise speed. How-
ever, the various commands may require reserve fuel
to be determined differently, depending upon the avail-
ability of alternate airfields.) Another important con-
sideration is that large amounts of excess fuel should
not be carried without a reason. This is because the
fuel consumption increases when the gross weight in-
creases. For the conditions described in Sample Problem
1, the fuel consumed in completing the mission would
increase by approximately 200 pounds for each 1,000
pounds of additional fuel carried.

Sample Problem 2 illustrates a long range mission
which cannot be completed with capacity payload.
For this type of mission it is important that the fuel
requirement be determined carefully, because each
pound of additional fuel carried means that one pound
less payload may be carried.

FUEL DUMP TIME.

The following shows the time required to dump fuel
from any given gross weight down to the design land-
ing weight for normal operation of 88,200 pounds.

Gross Weight Dump Time
(pounds) (minutes}
107,000 7.0
106,000 6.5
104,600 6.0
103,300 5.5
101,900 5.0
100,500 4.5
99,200 _ 40
97,800 3.5
96,400 3.0
95,000 25
93,700 ’ 2,0
92,300 1.5
91,000 ) 1.0
89,600 0.5

A7-2
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SAMPLE PROBLEM 1-—MEDIUM RANGE MISSION.

Object of Mission:

To transport 18,500 pounds of cargo a distance of 1600 .

nautical miles,

GIVEN:

1. Miscellaneous conditions:
Operating weight empty = 59,000 pounds,

Fuel grade — standard (115/145), with water
injection (ADI) used for takeoff.

Oil carried = 1050 pounds (140 gallons).

Fuel allowance for warm-up, taxi and takeoff
= 625 pounds.

Reserve fuel requirement — fuel for 3 hours
holding at long range cruise speed at 10,000
feet altitude.

2. Takeoff conditions:

Runway length — 8,000 feet.

Runway slope = — 0.015 (downhill}.

Pressure altitude = 1500 feet,

Temperature — 22°C.

Dew point = 60°F.

Wind = 20 knots headwind (runway compo-
nent).

3. Cruise conditions:

Cruise altitude = 14,000 feet pressure altitude.

Temperature — ~— 6°C,

Cruise at long range cruise speed.

Wind = 40 knots headwind.

4. Landing conditions:
Runway length — 7500 feet.
Pressure altitude = 2000 feet.
Temperature = 20°C,

Wind = 30 knots headwind {runway compo-
nent).

Estimate of Fuel Required.

For this type of mission the easiest way to determine
the minimum fuel requirement is to first establish the
landing weight and then the initial cruise weight, the
initial climb weight and, finally, the takeoff weight.
The fuel required is found by subtracting the zero fuel
weight and the oil weight from the takeoff weight.

1. Add the payload to the operating weight empty
to determine the zero fuel weight, 18,500
59,000 = 77,500 pounds.

Changed 16 July 1962
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2. Add the oil weight to the zero fuel weight to

determine the zero fuel plus oil weight, 1050

- +77,500 = 78,550 pounds.

. The reserve fuel allowance may now be deter-

mined from the Four-Engine Range Prediction
—Time chart (figure A5-23). Enter the gross
weight scale at the zero fuel plus oil weight

. of 78,550 pounds and read up to the 10,000 foot

altitude line and across to the time scale at
23.6 hours. Subtract the holding time of 3 hours
(23.6 — 3 = 20.6 hours). Re-enter the time scale
at 20.6 hours and read -across to the 10,000 foot
curve and down to find the gross weight at
start of holding of 82,700 pounds. The reserve
fuel allowance is equal to the weight at the start
of hold minus the weight at the end of hold
(zero fuel plus oil weight), 82,700 — 78,550 =
4,150 pounds. (The weight at the start of hold
is the same as the final cruise weight, and may
also be considered as the landing weight since
the fuel saved during the descent to the airfield
is approximately offset by the fuel used during
the landmg and taxiing.) -

. The next step is to establish the cruising den-

sity altitude. This may be done with the aid
of the Density Altitude Chart (figure A1-11),
Enter the temperature scale at the expecred
cruise temperature, —G6°C, and proceed verti-
cally upward to cruising pressure altitude,
14,000 feet. The density altitude may then be
tead at the left hand scale, 14,800 feet, Use
15,000 feet for planning cruise data since the
200 foot difference is negligible.

. The cruise fuel may now be determined from

the Four-Engine Range Prediction — Distance

* chare (figure A5-22). Enter the gross weight scale

at the final cruise weight of 82,700 pounds and
read up to the 15,000 foot curve and across
to the distance scale at 4340 nautical miles for
the range at final cruise weig‘ht. To determine
the cruise fuel accurately it is necessary to know
the climb distance. Then the climb distance may

"Be subtracted From the mission distance to estab-

lish the cruise distance, Since the climb distance
will be small compared to the cruise distance
an approximation will suffice. To obtain this
approximation subtract the mission distance
from the range at final cruise weight (4340
— 1600 = 2740 nautical miles), Re-enter the
range scale ar 2740 nautical miles and read
across to the 15,000 foot curve and down to
find approximate initial cruise weight of 95,600
pounds. To correct the initial cruise weight for
headwind enter the Range Prediction — Time
chart (fipure AS5-23) at the initial and final gross

- weights of 95,600 and 82,700 pounds. Read up
Changed 16 July 1962
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to the 15,000 foot curve and across to the time
scale to read the times of 10.2 and 17.2 hours,
The difference between these times, 7.2 hours,
is the cruise time. Multiply the cruise time by
the average predicted headwind of 40 knots to
determine the decrease in range due to head-

- wind in nautical miles (7.2 X 40 = 288 nautical

miles). Correct for this decrease in range by
subtracting 288 nautical miles from the range
at initial cruise weight. (2740 — 288 .= 2452
nautical miles). Re-enter the range scale of the
Distance chart (figure A5-22) and read across
to 15,000 foot and down to obtain the approxi-
mate injtial cruise weight, corrected for head-
wind of 98,200 pounds, Assume that this is the
initial climb weight and determine the ap-
proximate distance to climb from the Time,
Distance and Fuel to Climb Chart (figure A4-1,
assuming 1400 BHP/eng.). Since this is only
an approximarion it is not necessary to correct
for temperature or headwind, Enter the gross
weight scale at 98,200 pounds and proceed
vertically upwards to 1500. feet altitude and
note the distance (read at the left hand scale),
7 nautical miles. Now follow: the contour up-
wards to 14,000 feet and also note the distance,

78 nautical miles. The approximate climb dis-

tance is the difference between the two, 78
— 7 = 71 nautical miles, The cruise distance
s the mission distance, minus the climb dis-
tance, plus. headwind correction (1600 — 71
+ 288 = 1817 nautical miles), Subtract this
cruise distance from the range at end of cruise
determined above (4340 — 1817 = 2523 nauti-
cal miles), Re-enter the range scale on the Range
Prediction — Distance chart (figure A5.22) at
2523 nautical miles and proceed horizontally to
the 15,000 foot curve. The initial cruise weight
may be read at the gross weight scale directly

below, 97,500 pounds. The cruise fuel is equal I

to the initial cruise weight minus the final
cruise weight, 97,500 — 82,700 = 14,800 pounds,

. The time, distance and fuel to climb may now

be estimated more accurately. “Pirst, determine
the average number of degrees above standard
for the climbing altitudes. Standard tempera-
ture at the initial climb eltitude, 1500 feet,
is 12°C (from the ICAO Standard Atmosphere
Table, figure Al-12, sheet one). Subtract this
from the ambient temperature to obtain the
number of degrees above standard at the ini-
tial climb altitude, 22. — 12 = 10°C. Similarly,
standard temperature at the final cruise altitude,

'14,000 feet, is — 13°C. The ambient temberature

of — 6°C is thus 7°C above standard. The aver-
age between these two is (10- + 7)/2, or 8.5°C,
which may be rounded off to 9°C. In using the
Time, Distance and Fuel to Climb Chart (fig-

A7-3
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ure A4-1) the altitude correction for temperature
will be 9°C times 0.7% of the altitude per °C, or
6.3% of the altitude. For the initial climb alti-
tude this cotrection is 6.3% of 1500 feet, or 90
feet, At the final climb altitude it is 6.3% of
14,000 feet, or 880 feet. Enter the gross weight
scale at the fina] climb weight of 97,500 pounds.
and proceed vertically upwards to 14,000 feet
pressure altitude plus 880 feet correction for
temperature, or 14,880 feet. At this point read
_the nautical miles travelled, 88, and the time,
29 minutes. Now follow down the contour to
1500 feet pressure altitude plus 88 feet correction
for temperature, or 1590 feet, At this point read
the nautical miles travelled, 7, the time, 3 min-
utes, and the gross weight at start of climb,
99,200 pounds, The difference between these two
sets of values will be the distance to climb (88 —
7 = 81 nautical miles), the time to climb (29 —
3 = 26 minutes) and the fuel required (99,200
~ 97,500 = 1,700 pounds). If necessary, the
effect of wind on the distance to climb may be
determined by multiplying the effective wind
times the time to climb. Assuming that the
average headwind during the climb is 75% of
the headwind at the cruising altitude, this wind
effect is 759% of 40 knots times 26/60 hour, or
13 nautical miles. ‘Thus the distance to climb 2,
is 81 — 13, or 68 nautical miles.

7. The takeoff gross weight may now be deter-
mined by adding the fuel allowance for warm-
up, taxi and takeoff to the initial climb weight,
625 + 99,200 = 99,825 pounds.

8. The fuel requirement is equal to the takeoff
weight minus the zero fuel weight minus the
oil weight, 99,825 — 77,500 — 1050 = 21,275
pounds. This is also the sum of the reserve fuel,
cruise fuel, climb fuel and warm-up, taxi and
takeoff fuel, 4,150 + 14,800 + 1,700 + 625 =
21,275 pounds.

Filling out the Takeoff Data Card.

Now that the takeoff gross weight has been estimated,

data may be entered on the takeoff data card. The first

step is to find out what power will be available for

takeoff, Then the takeoff performance may be deter- 3.
mined based on this power.

1. Turn to the applicable Brake Horsepower
Available for Takeoff Chart for standard fuel
grade, wet (figwre A2-4). Enter the pressure
altitude scale ‘at 1500 feet and proceed verti-
cally upwards to 27°C CAT (22°C OAT plus 4.
5°C ram rise). At this point note that the
brake horsepower, read at the left hand scale,

A7-4

is 2425. Proceed horizontally to the right to
the base line and draw a contour parallel to
the guide lines. Enter the dew poiat scale below
at GO°F, follow the guide lines to 1500 feet
pressure altitude and then go vertically upwards
to the contour line just drawn, At this point
the power is approximately 2365 BHP. Since
the first pressure altitude-CAT point indicates
that the power will be obtained with part
throttle setting, it is permissible to regain
some of this power loss due to humidity by in-
creasing the manifold pressure above the stand-
ard day limits (shown on figure A2-1). Enter
the dew point scale on the auxiliary graph at
60°F and read the allowable increase in mani-
fold pressure, 0.5 inches Hg. Re-enter the
main graph where we left off (2365 BHP),
continue to the right to the next base line and
follow the guide lines as far as 0.5 inches Hg.
Continue horizontally to the right hand scale
and read the predicted brake horsepower, 2385,
From the intersection of the 95% of predicted
BMEP curve and 2385 BHP, drop straight down
to the scale below and read 95% of the predicted
BMEP, 229 PSI. Use this power for determining

takeoff performance,

The next step is to find out if the estimated
takeoff weight will meet all takeoff require-
ments. Turn to the Takeoff Gross Weight
Limited by Three-Engine Climb Performance
Chart (figure A3-2). Enter the chart at a density
alcitude of 2600 feet, as determined from the
Density Altitude chart (figure Al-11) at 22°C
and 1500 feet pressure altitude, and proceed
vertically to 229 BMEP. Proceed horizontally to
the right to the first bold line which shows
the maximum allowable takeoff gross weight
for normal operation, 107,000 pounds. This
is well in excess of the estimated takeoff gross
weight of 99,825 pounds. By continuing to
the right to the next bold line it may be seen
that the maximum allowable takeoff gross
weight for an emergency is 112,000 pounds.

" By continuing even farther it may be seen

that the 50 feet per minute rate of climb re-
quirement for the configuration noted on the

chart is met at approximately 124,500 pounds.) [l

Determine the takeoff factor by entering the
Takeoff Performance - Takeoff Factor chart
figure A3-1) at an OAT of 22°C and proceeding
vertically to a pressure altitude of 1500 feet.
Read across to a BMEP of 229 psi and down to
find a takeoff factor of 4.3.

The critical field length may be determined
from the Critical Field Length — Brakes Only
chart (figure A3-6). Enter the chart with a take-
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off factor of 4.3 and read across to a gross
weight of 99,825 pounds. Read down to find
zero wind/zero slope critical field length of
5070 feet. Correct for a 10 knot headwind (50
percent of reported headwind) by following the
guide line to 10 knots and reading down to find
corrected field length of 4400 feet, To correct
for slope enter the Effect of Runway Slope on
‘Ground Run chart (figure A3-4) wich a distance
without runway slope of 4400 feet. Read up to
the —0.015 (downhill) slope correction curve
and across to find corrected critical field length
of 3980 feet.

5. The refusal speed may be determined from the
Takeoff Performance—Refusal Speed—Brakes
Oaly chart (figure A3-8). Enter the chart with
a takeoff factor of 4.3 and proceed horizontally
to the available runway length of 8000 feet.
Read down to a gross weight of 99,825 pounds
and across to find the zero wind/zero slope re-
fusal speed of 104.2 knots 1AS. Correcting for
runway slope of 0.015 downhill and for 10 knots
headwind results in a corrected refusal speed of
106.5 knots IAS.

6. ‘The ground run is determined from the Takeoff
Performance—Ground Run chart (figure A3-3).
Follow the same method described for the other
takeoff performance charts using a takeoff fac-
tor of 4.3 and the takeoff gross weight of 99,825
pounds, For the given conditions the ground
run without wind or slope correction is 3980
feet. Correct for headwind by following the
guide lines to 10 knots and reading dowa for
corrected ground run of 3380 feet. Cortect for
runway slope by entering the Effect of Runway
Slope on Ground Run chart (figure A3-4) with
a distance without runway slope of 3380 feet.
Read up to the slope cortection curve for —0.015

downhill and across to find corrected distance of.

3090 feet. The takeoff speed corresponding to
the ground run is read from the gross weight
. curves on the ground run chart as 112 knots I1AS.

7. The acceleration check point and speed may
now be determined from the Takeoff Perform-
ance — Distance and Time Versus Speed chart
(figure A3-10). Enter the scale at the top of the
chart with the takeoff speed of 112 knots IAS.
Follow the headwind guide lines to 10 knots
for a corrected takeoff speed of 102 knots IAS.
Read down to the ground run (corrected for
wind and slope) of 3090 feet and establish a
contour line by following the guide lines, Enter

~ the chart with the refusal speed, corrected for
wind and slope of 106.5 knots IAS and correct
for a 10 knot headwind to obtain a corrected
speed of 96.5 knots IAS. Read down to the pre-

Changed 16 July 1962
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viously established contour line and across to-
find the refusal distance of 2700 feet. Follow
the contour line to the first thousand foot marker
below refusal distance or 2000 feet, This marker
represents the acceleration check point. At the
intersection of the checkpoint distance and the
contour line read the acceleration check speed,
minus wind correction, of 85 knots. Correct the
check speed for wind by reading up to the wind
correction grid to 10 knots and following the
headwind guide line to zero wind for a cor.
rected acceleration check speed of 95 knots 1AS,

8. An acceleration increment time check may be
preferred to the acceleration speed and distance
check. To determine the acceleration increment
time check enter the Takeoff Performance —
Acceleration Increment Time Check chart (fig-
#re A3-11) with the takeoff ground run for zero
wind but corrected for slope of 3610 feet. Read
across to a gross weight of 99,825 pounds and
down to the Sea Level altitude line, Follow the
guide lines to a density altitude of 2600 feet
and read down to the 100 knot line, read the
time of 27.5 seconds at the time scale at the
bottom of the chart. Follow the guide lines
from 100 knots to 60 knots and read the time
of 14 seconds. The difference between the two
times (27.5 — 14 = 13.5 seconds) is the time
required to accelerate from 60 to 100 knots 1AS.,

The values obtained above for 95% of predicted BMEP
critical field length, refusal speed, accleration check
point, acceleration check speed, and liftoff speed may
be entered in the appropriate places on the Takeoff
and Landing Data Card under the Takeoff Data col-
umn labeled “Wet” (meaning all four ADI units oper-
ative). In a similar manner takeoff data for standard
fuel grade, dry, may be obtained and entered on the
card. The liftoff speed and dump time ate the same for
either wet or dry power, The charts used in determin-
ing takeoff data for the dry power are the same as
those used for the wet power except for 95% of the

 predicted BMEP which is obtained from figure A2.5.

It will be seen when determining the dry power take.
off data that the takeoff requirements are still met at
99,825 pounds gross weight,

1. The items under “LANDING DATA (TAKE-
OFF WEIGHT)” are for landing shortly after
takeoff, if some emergency demands it. The at-
mospheric and runway conditions are the same
as those listed under “TAKEOFF CONDI-
TIONS.” The threshold speed may be obtained
from the Liftoff, Landing, and Stalling Speeds
chart (figure 2-5 in Section II). For 99,825
pounds gross weight the threshold speed is ap-
proximately 112 kaots IAS (130% of stalling
speed with flaps full down). The landing dis-
tance from a 50 foot height may be determined

A7-5



Appendix |

from the Landing Ground Roll — Brakes Only
chart (figure AG6-7). Enter the chart with a
density altitude of 2600 feet and read across to
a gross weight of 99,825 pounds. On the scale

" directly below read the landing ground roll

* with no wind, 2750 feet. Follow parallel to the
guide lines to a 10 knot headwind. On the scale
directly above read the ground roll corrected
for wind, 2420 feet, Obtain the total landing
distance from a 50 foot height on the scale
directly. below of 3470 feet,

Filling out the Landing Data Card.

" “The information on the Landing Data Card is for
landing at the intended destination at the predicted
landing gross weight. The threshold speed may be ob-
tained from the Takeoff, Landing and Stalling Speeds

. Chart (figure 2-7 in Section I1). At 82,700 pounds gross

weight this is approximately 103 knots {(130% of the
stalling speed with flaps full down). The landing dis-
tance from a 50 foot height may be determined from
the Landing Ground Roll — Brakes Only Chart (fig-
ure A6-2), Determine the density altitude ac destina-
tion for 2000 feet pressure altitude and 20°C from the
Density Altitude chare (figure Al1-11) as 3000 feet.

Enter the Landing Ground Roll — Brakes Only chart.

at a density altitude of 3000 feet and read across to the
gross weight at destination of 82,700 pounds. Read
down to find the landing ground roll of 2310 without
wind correction, Correct for a 15 knot headwind (50
percent of reported wind) by following the guide line
to 15 knots and reading up for a corrected ground roll
of 1860 feet. Obtain the total landing distance from a
height of 50 feet from the scale directly below, of 2620
feet.

SAMPLE PROBLEM 2 -- LONG RANGE MISSION.
Object of Mission:

To transport as much cargo as possible a distance of
3100 nautical miles,

GIVEN:

1, Miscellaneous conditions:
Operating weight empty = 60,000 pounds.
Fuel grade = standard (115/145), with water
injection (ADI) used for takeoff.
Oil carried = 1050 pounds (140 gallons).

Fuel allowance for warm-up, taxi and take.
off = 625 pounds.

Reserve fuel requirement = fuel for 3 hours
holding at long range cruise speed at 10,000
feet altitude. -

A7-6
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2, ‘Takeoff conditions:
Runway length = 9,000 feet.
'Runway slope = none.
Pressure altitude = 500 feet.
Temperature = 14°C,
Dew point = 10°F.
Wind = none,

3. Cruise conditions: -
Cruise altitude = 10,000 feet pressure altitude, :
Temperature = —5°C,
Crujse at long range cruise speed.
Wind = none. '

4, Landing conditions:

- Runway length = 7,000 feet.
Pressure altitude = 1,000 feet, .
Temperature = 5°C. |
Wind = none,

This type of mission differs from that discussed in
sample problem 1. For long range missions it is very
likely that it will not be possible to load the aircraft
with capacity payload and still carry enough fuel to
reach the destination without exceeding the maximum
permissible takeoff gross weight. For this reason the
maximum permissible takeoff gross weight is deter-
mined first, then the fuel required for the mission is .
estimated, and, finally, the maximum payload is solved -
for.

1. An examination of the takeoff conditions indi-
cates that a takeoff is permirted at the maximum
structural limit. for normal operation, 107,000
pounds gross weight,

2. The initial climb weight is obtained by sub-
tracting the fuel allowance for warm-up, taxi
and takeoff from the takeoff gross weight,
107,000 — 625 = 106,375 pounds,

3. The initial cruise weight may be determined
from the Time, Distance and Fuel to Climb
Chart (figure A4-2, assuming 1500 BHP/eng). -
Since the temperature conditions are standard
there will be no altitude correction for tem-
perature. Enter the gross weight scale at 106,375 |
pounds and proceed vertically upwards to 300 -
feet pressure altitude and note the distance, 2
nautical miles. Continue upwards, following
parallel to the guide lines, to 10,000 feet pres- -
sure altitude and note the distance, 53 nautical i

. miles. The difference between these two values -
is the distance travelled during the climb, 53 [
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— 2 = 51 nautical miles. From this last point
drop straight down to the scale below and read
the final climb weight, 105,000 pounds, This is
also the initial cruise gross weight. ‘

. The final cruise weight may be determined from

the Four-Engine Range Prediction — Distance
chare (figure A5-22). The cruise distance is equal

to 3100 nautical miles minus the climb distance

of 51 nautical miles, or 3049 nautical miles. The
pressure altitude at 10,000 feet with a tempera-
ture of —5°Cis approximately equal to a density
altitude of 10,000 feet so no correction for density
altitude is necessary, Enter the gross.weight
scale at 105,000 pounds and proceed vertically
upwards to 10,000 feet density altitude and
across to the range scale at 2500 nautical miles,
Add 2500 to the desired cruise distance (3049 +
25000 = 5549 nautical miles) and re-enter the
range scale at 5549 nautical miles. Read across

Appendix.|

5. Determine the reserve fuel from the Four-Engine’

Range Prediction -— Time chart (figure A5-23).

Enter the gross weight scale at the final cruise

weight of 80,700 pounds and read up to the
density altitude of 10,000 feet. Read across to
the time scale at 22.0- hours, Add the holding
time of 3 hours (22.0 + 3.0 = 25.0 houss) and
re-enter the time scale at 25.0 hours. Read across
to the 10,000 feet altitude curve and down for
a gross weight at end of hold of 76,800 pounds.
This is also the zero fuel plus oil weight.

. To obtaitrthe-zero fuel weight subtract the oil

weight from the zero fuel plus oil weight,
76,800 — 1050 = 75,750 pounds. :

.. To determine the allowable payload subtract the

operating weight empty from the zero fuel
weight, 75,750 — 60,000 =- 15,750 pounds.

Information for the Takeoff and Landing Data Card
may be determined in the same manner as described
in detail in Sample Problem 1.

to an altitude of 10,000 feet and down for a final
cruise gross weight of 80,700 pounds. This is
also the estimated landing gross weight,

Changed 16 July 1962 A7-7
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C-118A AND VC-118A

TAKEOFF AND LANDING DATA CARD

TAKEOFF CONDITIONS

DENSITY ALT _ 2600 T,
PRESSURE ALT___ 1500 Fy DEW PT 60 o
OAT 22 oC 4 50C = 27 °C CAT
WIND comp_20 (headwind) krs  GRoss wrt 99.825 LBS
RUNWAY LENGTH 8000 FT sLopg_ 0.015 (downhill)
SIGNIFICANT OBSTACLE HEIGHT 0

DIST FROM END OF RUNWAY —

GROSS WT, LIMITED BY CLIMBOUT OVER OBSTACLE

GROSS WT LIMITED BY 3-ENG. RATE OF CLIMB 124.500
\
TAKEOFF DATA
WET DRY
95% PREDICTED BMEP 229
TAKEOFF FACTOR * 43
CRITICAL FLD LENGTH 3980 er FT
GROUND RUN 3090 gy FT
REFUSAL SPEED 1065 krs KTS
ACCELERATION CHECK POINT
DISTANCE/TIME 2000 fc.
ACCELERATION CHECK SPEED EC 4 KTS
LIFTOFF SPEED 112 KTS
DUMP TIME 425 MiIN
LANDING DATA (TAKEOFF WEIGHT)

LANDING GROUND ROLL 2420
THRESHOLD SPEED (130% Vso) 112 KTS
'LANDING DISTANCE FROM 50 FT HEIGHT 3470 FT

Figure A7-1. Takeoff and Landing Data Card

Changed 16 July 1962



T.0. 1C-118A-1

C-118A AND VC-118A
LANDING DATA CARD

LANDING CONDITIONS

PRESSURE ALT 2000 FT

OAT 20 °C.

WiND comp__30 (headwind) yyg  Gross wr 82,700 Las

RUNWAY LENGTH 7500 FT SLOPE 0

DENSITY ALT 3000 FT
LANDING DATA

THRESHOLD SPEED (130% Vso) 103 KTS

LANDING DISTANCE FROM 50 FT HEIGHT 2620 FT

LANDING GROUND ROLL ' 1860

Figure A7-2. Landing Data Card

Changed 16 July 1962
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compartment dome llght ..... . . . 461
CONLLOIS .ovvvrmecrerreemeaneremcssnneres . 6-3
control system ....... . 1:36
in thunderscorms . 9-12
UISE  .oooreececerasrminsemnemesan esssererseassesminanensc s is . 336
Flight planning charts for cruise cond:tlon .. A5-5
Four-Engine—10,000 Faat . ....corvreveieienreeciiiiiiinns A5-28
Four-Engine—15,000 Feet ... . A5-29
Four-Engine—20,000 Feet ........... Y 3. 1. ||
Three Engines—3000 Feet ........ .. A5-31
Three Engines—10,000 Foat ... . AS5-32
Three Engines—15,000 Feet ... .. A533
Footwarmer controls .....oiiveeinen ... 4.23
Forward cargo door control... ... 4-86
Forward Cargo Door Comrol Pamal ....... £-86
FPorward Overbead Panel—Typical .. ...1-27,1-28

Four-engine
Emergency Climb—Enroute Conﬁgurauon-—
Flaps UP, Gear Up........... S .. A4-10

Italits indicates illvsirations.
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‘Generator warning hght ...........

Eto G
Section
and
Page No,
Bmergency Climb—Landing Configiration—Flaps
Full Down, Gear Down .. Ad-11
Emergency Climb—Tahkeoff Configuration—Flaps
20 Degrees, Gear Dot veeeeeemeecssinsmireene Ad-g
Emergency Climb—Takeoff Configuration—Flaps
20 Degrees, Gear Up..... . A4-9
go-around . - 230
Long-Range Summwy ...... AS5-19
Maximum Bndurance Power Cfmdmom .................... AS5-22
Range Prediction—Distance ..A5-28
Range Prediction—Tinze .. . AS5-29
Fuel )
booster pumps, recommended use of..........cocooeeree. 7-2
booster pumps switches .. . W 128
charts, nautical miles per pOund of ...
crossfeed selector levers ......cveciooeccniinmeisenranaes
Dump S‘y:tem Controls .
dump time . - .
HOWMELELS .oeeeeeereamcrrmrnsrcmemneentarnansns 1- 30, 1.51
pressure drop—engme operaung normally.... veee 3-8
pressute warning light and isolation sw:tches .......... 1-30
pump levers - . 1-30
PUMP SYSteM ...oceonerarrnecs - . 130
Quantity Data Table .ot 7-7
quantity indicators .. U 1-30
selector IEVELS . st .. 1-25
stoppage in flighe . . 337
switch, cabin heater .... . 44
Fuel dumping -....ccceeceeeeveee. - . remneeieene 3220
after ... . . i 3220
Systom ... 3-21
Fuel grades et temeenecnameereoehteAsmvsssereeceseesbnsiasirasberrasasasaantenst Al-4
operating limits, alternate . . 59
opetating limits, NOrmMAl .....covuerenmroiiinrnnsinin 52
Fuel pressure indiCALOrS .....cooveceemmrssrssssenersaissasnenas 1-30, 1.51
airfoil .........

cabin heater .........
Fuel System ..
emergency shutoﬂ’ valve
FAIILIEE  .ooceiivevrrrere e smeesrs e e nernescnenmerneas restesasearasrrnnnann
Management ......... . e
MANBEEMCIIL ..ovcerenarssrarmemsessssssassrascssassossmormtbtbiesteess -
Management Table .......
8 Tanks .

G-2 directional indicator .......o.occciivviimmiinnneinren e 1-53
Gages

cabin supercharger gearbox oil, pressure .................. 4-10

manifold pressufe ........cccoeeeene v 1-51

I3 T 0T I —
Gain control, operation of .
Galley—VC-118A
GCA Procedure ...
General Arrangement Dmgmm—C-I]&A ....................
General Arrangement Diagram—V C-1184 ...
General flight characteristics ............... S—
Generators . - . creerehmeans
Generator switches . rvemranenarserensenees

Glide slope correction .................

Go-around N
one engme inoperative .. JRSOR— 37
- practice . trvessrbasm et ran st se e asnaan 3-8
two engines 1noperat1ve .............................................. 3.7

Grades, fuel .......... Al4
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Section
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Gross Weight Limited by Climbout Over Obstacle,. A326
Gross weight limited hy climbout over obstacle chart.. A3-7
Gross weight limited by three-engine climb .

performance chare ... . erenseenanns Al.4

Gross weights ... . v 5-12.
- Ground

cooling . - . Cveraeaaraneon mransn 4.23

. defouling procedures ... 7-8
heating . ; 423

operation, failure of propeller to

unreverse during .................. e 3-11

run chart - . A3-4
tests and warmup . . 9-14

Handle, parking brake ................ . 1-50
Handwheels :
aileron trim tab .....ocovvveeeee 1.37
elevator trim cab ... 1-37
rudder trim tab 1-37
Heater
Control Pansl . S 4.8
Fire Control Panel ... 4-24
fuel and ignition selector switches ... 4.31
fuel management ............ . . . . 76
ignition selector check switches ...... ... 4.31
Heating, ground .....ooeoooere 4.23
Heating, inflight .......coooeveorvoeeee 4-23
Hunting or surging all engines . .. 310
Hydraulic
brake emergency control .....oooooroon 1-49
brake normal control ...... S 1-49
Oxygeom Instrument Panel ...... . 147
power supply system 1-36
power system failure ...
Hydraulic System ...._..

bypass valve lever

ICAQ Stendard Atmospbere Table ... Al-21
ICAO standard atmosphere table ........... .. Al-G
Icing, preparation for ..... e 9:14
Idle mixture check ... i 78
IBE, ANJAPX-25 oo 4-56

Ignition ....

"~ hooster switch . .

selector check switch, cabin heater ... . 44

ILS Procedure .... . “ e

Inboard engine inoperative, takeoff wich SR ¥ -
Indicators

airspeed ... S . - 151
cabin supercharger airflow rate ..o 4-10
cabin temperature mixing valve position ... . 422
carburetot air temperature ..o, 1-51
cylinder head temperature ........ SR SR . 1 |

emergency airbrake pressure ..o e 150
engine analyzer _. . - . w479
fuel pressure ......... faptsememnnerrana temeer e S 1-31, 1.51
fuel qUABLIEY ..o e 1-30

X-6

Section
and
Page No,
G-2 directional _. Aarareacecemearemnaee 1-53
H-5, H-6, or J-8 attitude _..ooooooornrooo - 152
hydraulic system pressure _____ . 1:36
hydraulic system quantity . 1.36
landing gear position bt ettt e 1-47
outside air tempeeature ..o 1-51
oxygen system . v 4G4
pilot’s and copilot’s radio magnetic ............. ... 4-56E
pitot, static, and aitscoop deicing ... oo 4.36
S-2 directional . . . .. 1-53
wurn-and-slip ceee 1-82
vertical velocity .- - . 151
wing flap - et e 1-46
wing flap pre-position . . 1-46
Indicators, ADI
system pressure 1-51
(water-alcohol injection) system pressure .... 1-5
(water-alcohol injection) system quantity 1-5
Indicators, oil .
pressute ... ST 1-51
quantity .. . eemeeerseranans 1-25
temperature ... e eavamaesesseserre s beeeterne s nas 1-51
Inflation . . . 329
CO, . Chrcemeeeesrerraans 3.28
magual ...... . " 3.28
Inflight cooling ......... . ereereasaeren. 423
Inflight defouling ...... . S 7-9
Inflight heating .. » - 4.23
Inspection, interior _.... reerereest e 2-10
Instruments . et 1-51
cabin—VC-1184 . .-4-91, 4.92
cabin pressure control . - 410
climb .
conditions, cruising under
errors . - . e Al4
flight conditions, operation under ...
lighting ........o............. S . 4-61
Limit Markings .. . . . 5-3
markings . . crereeee 542
Interior _
arrangement . .- e 143
Arrangemeont—Typical (C-118A4) oo,
Arrangement—Typical (VC-1184)
arrangement—VC.118A ... e eacmtben o rreeean e ana
INSPECHioN ..ocoecveevecerne e " ;
lighting ...... . . 4-61
Interphone procedures and phraseology ..........ce......... 4.49
Interphone, service, LA-17—C-118A oo 449
Interphone systems, AN/AIC-5B,

AN/AIC-8, and AN/AIC-10 ..o 4.36
Interphone system operation . oo 4-48
Inverter, 60-cycle—VC-11BA .ooovvveeeooooo 491, 4.92
Inverters .......... . 339 .
Inverter warning lights ...... TR 1-35

L
Ladder
Ladder, passenger entrance—VC-1 18A
Lamp, Aldis ...,
Landing
after

belly
check, before
crosswind

halics indicotos Hlustrations.
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L]
L {Cont'd) door-open warning evaraemeeerebeterasees amenatan s ananaens 4-12
Data Card, C-1184 and VC-1I8A oo A79 e:t:ﬂ::rl power supply : e ‘}35
emergencies ......... . 319 ll zd’n g s 460
ground roll chart, effect of unusual mnway _ l:w 1 % """ e T £.60
CONAIEONS ON rroernonereererereersrmmesmsssramsemrserncectinsssnnnces AGE2 ma;rre:griagg p 6
ground roll charts Y \ ;5 . navigation posmon - ’ i
Ground Roll, Effect of Um:sual Rtmway oil pressure warnmg"m
lColf:dmom R - A6 propelier selector switches and indicatof ......cooueur
1BRLS -.ocorevceroneee radio operator s table lrghts and instcument _.......c..... 461
minimum ran - : 7.1 [T . . 4-60
Pastern .. e ' wheel well - B N ¥
Pattern md Stall Spead .............................................. 2-35 wing leadin “edre ‘ 460
on slick or icy runways . - 229 Li g fea 3 BE -.--- - ’
ights, cabin
on steel mat runways . - 2-29 dome £61
with one or more engme moperntlve ............. e 346 h ﬁewarmn """""""""""""""""""""""""""""" 4.4
with one or two engines inoperative, practice ......... 3-6 p:::::re rwamm: T . " T 412
with zero Wing flaps -coivreerr e 3-20A supercharger gearbox oil pressure WAERING —ooooero £.10
Landing gear Limitations
CONELO] JEVEE oooueerrirereeeceesieesenserenmmmssssssssranscesesconecsss 147 airspeed e .. 59
limitations . 5-14 carburetor aif temperatufe -.... — 5-2
malfunctions (General) ... 5-:0 P S . 5.10
position indicators ........... rentmeanemanneetenit 1-47 h £ WOIRRE oomoosoveeeeeeeeeessereneorermessensssasssraess 5.16
Safaty Pins Installed ..ot 1-50 :n;:;,equ ° & - 5.2
SYSEEM . rooeocemmsrsecaenes - : 1-47 engine power, B — 5.2
sysre;n.lfmlure . landing gear ... . 514
tire famtlure ... . ight oo, . . 5-10
warning horn and cutoff switch. ... 1.48 gg:;;:g::i:’ﬂg e 8.4
Landing ground roll—brakes propeller . . . 59
Only ... Limiting design speeds . . 65
Plus Four-Engine Reverse Tbrust .- Limits, operating . . . 471
 Plus Two-Engine Reverse TBIUSE —o.eoeeeerecrinrereceenes AGS Load .
Lavatory dome HEhE ..o rsinsiesrissenee s 4-63 CALROD -wone . U 5-12
Left crossfeed lever ............ I distribution of ......... . . reemememeneeneranaine 5-12
Leve! flight characteristics - ;actors T . ;-ﬂ
Level Flight Performance—Four-Engine L i;:'tors, WG FHERC corcremcmsrrirnsemamesrecssnrss s
and Three-Engine OPeration ... cecinemicninnens A5-25 0:rel:gcautionﬂry 5.14
Level flight performance Charts ....ooooooecenecrisrnees AS5-5 area’, recommended ’ N 5.14
Levers _ not recommended .. . verinee 516
carburetot control . Long tange summary P — A5-4
control-surface lock - Lower baggage compattment Hghts ..c.coeeiinnrsnenens 4-60
emergency hydraulic pump ‘selector valve Low Frequency Range, Omni :md ADF
fuel crossfeed selector .. . Procedures Straightalm .ooooocvoeeecnrire e e 96
fuel puUMP oo
fuel seleCtor ...vmeeeneeereceees .
hydraulic system bypass valve ....c.eeiirinnronnes M
landing gear control ......cocooeins .
main and alternate fuel selector ..... Main and alternate fuel selector levers
MIXEULe CONLROL .ororriorwrrrresirr e Main Cabin Switch Panel .........owcovomeree
p‘ropeller master RPM control lever .. Main cabin water supply and disposal
right S - Main Differences Table ....reninssisnsimsseisnenss e
WINE FlAD c.coeoinre et st e Main Fire Control Panel .. .

Lishtips o . Main Gear ..........
L EQUIPMIENE (e Main gear down, nose genr retracted ............................

exterior ........ Main Gear W heel and Brake Assembly—

instrument . - Type I and Type 1 . revemeseenearares 1.48

L ' Main Insirument Pmet—Typsml ( C-IIBA) .................. 1-21

upper instrument and forward overhead panel ........ 4-63 Maire Instrument Panel—Typical (VC-118A4) wveccune 1-23
Lights - Main inverter switches crevnieneeeee 1234

ADI (water-alcohol injection) system Main landing gear downlatch, fmlure B 3.40 -

pressure warmng .................................................. 1-5 Malfunctioning fuel system engine surging as

airfoil anti-icing heaters fire warning result Of v e 3210
. anticollision ......... " Malfunction, propeller manual RPM control .............. 39

antiskid switch and warmng hght Management, heater fuel .. 7.6

‘c:lockprt overhead (ﬂoadllghts) Man a:em ent’ oil system T 7.6

s O] SYSTEM _.oooeecsicmrmcracaessssemr s sirans
O wocsscreee o Maneuveting configuration . ... . . 9.9

Ialics indicates iflustrations. Maneuvering descent check . . . 2-23
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MAnBUVErS ..ottt 5-10
Maneuvers with one or more engines .
inoperative, practice . . . . 38
Manifold pressure gages .- . ceseesenaeeatn 1.51
Manifold pressure purge valve .. . 19
Manual control door and cabin alutude sw:tch ............ - 4-12
Manual control, on ................ . et et aatres 471
Manual rich mixtures, setting . v A243
Manual temperature control door and
temperature conteol switches ..o oceeeeeeeeeeenn. 4.22
Map reading lights .......... . 463
Marker beacon receiver, AN/ARN 12 i 4-56E
Master engine selector switch .. 19
Master switch, cabin heater 44
Maximuam endumnce power conditions charts .............. AS5-4
Maximum range OpPeration ..............coooooomevoeeeeeenn, AS5.3
Maximum Sinking Spoed Chart . SRR, 1 §.
Maximum takeoff gross weight .. . .A3-2
Medical technician ......ocooeooeervnnn..... . - 336
Medical technicians, additional . - 336
Minimum Control Speed Vs Bank Angie ... A3-31
Minimum control speed vs bank angle ........ .A3-8
Minimum Fuel Flow—Auto Rich Operation ..... ... A2:23
Minimum fuel flow chare, auto rich operation ............ A2-6
Minimum Turning Radius ...... vt rtmeeneesnananean 2-19
Miscellaneous emergency equlpment ........................ 1-57, 1-58
Miscellancous Emergency Equipment—Typical ........... 3.18
Miscellaneous equipment . 488
Mission, sample problem l—medlum range ................ A7-2

Mission, sample problem 2—long range
Mixture control levers ........

N

- Nautical miles per pound of fuel charts ...................... A5-3
Nautical miles per pound of fuel—four engine
Sea Level ..........
1000 Feet and 2000 Feet
3000 Fset and 4000 Faet ..
5000 Feer .
6000 Fest wnd 7000 Feet ..
8000 Feet and 9000 Fest ..........
10,000 Feet .................
11,000 Feet and 12,000 Feet
13,000 Feet and 14,000 Feat ... . . .
I5,000 FOBE «..oocoee e
16,000 Feet and 17,000 Feet ... “
18,000 Foet and 19,000 Feet ..
20,000 FEBE .....eeermeiteoctoeeeeeeeeeeveeee e
Nautical miles per pound of fuel—three engine

868 Lowol ..o e AS5-12
5000 Feet ......... . - . A5-13
10,000 Feet ........ . et e vaanens A5-14
T5,000 FQEE ..oooeeeeereeeeateeeeeeeevarevene s oo AS5-15

Nautical miles per pound of fuel—two engme
Sea Level ... . . rermeaneeereerees AS5-16
5000 Feet ....... _ . “ .. AS5-17
10,000 Feet . ... A5-18

Navxgatmn

_ equxpment ....... - . 471
equipment, AN/APN 4, AN/APN-9

. and AN/APN-70 (LORAN) .................................. 4-56
POSItION LHEHGS oo 4-60
“VHF (VOR-1)—VC-118A .. - 451
VHF (VOR-2)~—VC-1184A ....... ervereeras . 455

X-8

Saction
and
Pags No.
Navigator .. 331
preflight checklist . . 8-3
seat . 4-88
Stanaﬂ—Typwal (C- IIBA) ...................................... 4.56A
Station—Typical (VC-1 18A) . 4-56D
Night flying ..... cervvranemtac e e D2
Normal operation ......... reveernemenennsanas 4-14
Nose gear retracted—main gear down ........................ 3-20
Nosewheel shimmy . 3-40
Nosewheel steering system .... . rereesrareaneasn 1-48
O
il
cooler air exit door sw:tches . e 1=11
dilution switches ... . - . 1.25
pressure indicators ....... : . 151
pressure warning light and isolation swntches e 1425
quantity indicators .___..... 1.25
temperature indicators ............ooocvvevvienn.... 1.51
Ol SYSEEIML e eeeeee et 1-11
emergency shutoff valve handle ................................ 1-25
management . e NS Rsab s e r e reennes s anenn e s beabea b e nm s ameen 7-6
Omni-range
INbound ...t 4.70
Indicator Operation .. - 9-10
outbhound .......... . . . 4.70
. Operating Limitations ... 5-1
Operating limitations, three-engine ferry ...................... 3.8
Operating limits ...... . eeemcresnesaaanes 471
alternate fuel grade . ........... Crterenemeesran 59
normal fuel grade ............... . 5-2
Opetation eecasnssrrennne 3-29
after boarding raft e 329
checklist, automatic range and automatlc
app:onch . . 470
communication and electromc equlpment ................ 4-36
gnm CONLIOL oot
instructions for auxiliary power unit
instrument flight conditions .....o.ecoeonn. ...
maximum range . . .
Operational weught l:mltanons - rverrnee. 5210
Outboard engme moperatxve, tnkeoﬂ’ wnth one............ 3-9
Outboard engines, starting .. I, 4.15
Outlets, utility—VC-118A ..oocuvioeeeemeveeee 491, 4.92
Outside air temperature indicators .........ooooovvvevnvnn, 1-51
Overspeeding, propeller ...........coooveeeereemii . - 310
Oxygen Duration Chart . .. 4-66
OXYBON SYSLEM oo e et 4.63
controls . . . . . 4-64
duration ......... . . 4-65
emergency operatlon . . . 464
indicators .. 4.64
normal operation . e 4G4
P
Parking brake handle ......... wreeee 1250
Passenger cerrying eqmpment creecereenraren .. 488
Penetrating storm . . . w912
Performance .
Climbs . . reeer A4e17
climbs chart ..... . ; A4.3

limitations T — 5.14

lalics indicates iflvstrations,
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P (Cont'd)
Pilot
aircraft commander ..... 3-30
and copilot’s radic magnetic mdlcators ...................... 4.54
preflight checklist .. reernsreraaeeneen 23

Pitot static
airscoop deicing indicator ... e evcevcceevcincrnncenne. 4°36°

airscoop deicing SYStems ...o.ccoiorierecniieerini e 4-36

System ............... . . 1-54
Power

loss and perfOrMANCE .......ccovirerrreeirnscrsrecssresmisassnssns 5-14

Required to Maintain 1.1V L/D........ceeeeneel AS5.5, A5-27

switch............ . . cveee 4279

.Power settings
Climb at 1400 BHP/ERGifie .....oce..oceeenevreinssnnnenear Ad=18
Climb at 1500 BHP/Engine .... ...A4-19
. Climb at 1600 BHP /Engine ... A4-20

Climb at 1700 BHP/Eng:'ne Ad.21
climb tables .. . reneereeeees A3

Cruise—700 BHP/En.gme .......................................... A5-34
Cruise—750 BHP/Engine ... . . .. A5-36
Craise=-—800 BHP/ERgine .....uverecevcerinecrnrcecccanee. A5-38
Cruise-—850 BHP/Engine . eeree A5-40

Cruise—900 BHP/Engine ............coeeviecccceinsinieenns
Cruise—950 BHP /Engine
Cruise—1000 BHP /Engine ...

Craiise—1050 BHP/Enging ..........ccoconciivvirersinsmsmrunns AS5-48
Cruise—1100 BHP/Engine .... . A5-50
Cruise—1150 BHP/Enging ........oeeevececcaaan .. A5-52
" Cruise—1200 BHP/Engine ...... . .A5-54
Cruise—1240 BHP/EREINE cocovoeeeceeeeeneareenans AS5-56
Cruise—1240 BHP/Eﬂgme-—-ZBMEP o 7 S, A5-58
cruise tables ........... - AS5-6
Precautions .. - . 7-2, 2-20
Pre-cockpit check SO TUUPUUT.1) | |
Preflight check llst
CrEW ENGINECBL'S oo e e

flight attendant’s .
NAvigator's ..........
PRLOL'S e
radio operator’s ....cceoieinnrane
Preheat carburetor

Preparation for ditching ..... e 324
Pressure
control, manifold .......ccccooeeeer e reeernnnes 2721
BABES  oeemeciereeecas . . e 464
indicaror, cabin dnfferentml SSVROOORI" ™ § |
indicator, cabin supercharger air duct ..... 4.10
Pressurization system, cabin .. . 48
Pressurized Areas ...ooooeeeeieeeeeeeeeeeeeeee e eeeee e vennaen 1-8
Pre-takeoff warning Systems ..........cccoecrvversvsnecccrnnee. =88
Procedures .
cold weather ... - eoeeneamamn e eanane 9-13
desert ........... . ‘0.18
encountering engine failure .. e 322

oil dilution .........
spark plus anti- foulmg

Propeller deicing ..........
controls
indicators ..
system .. . .
system-normal operatlon IS S 4.36
Propellers _.._.. reetereereaeionens . . 1.9
failure ....ooemel . . 39
feathering buttons . . et 19
THIEALONS +vvvvereemrrerrsersseeereessemmesessoeseoeeeessoseemsceeee 59

Htalics Indicates Hlusirations.
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manual RPM control malfunction ........cccoeceiccieeenne
master RPM control lever .....ooociiomcorecrcnnecrenscscns
overspeeding
selector switches and mdlcntor lights ..
synchronization, mdwldual .....
Protective covers ....... .
Psychrometric Chart ......
Psychrometric chart ......coovrecneeeee. : -
Public address system—C-118A ....... e easereerearneas 4-56], 4-56K
Public address system—VC-118A ............. eemeentemenas 4.56], 4-56K

Radar pressurizing kit MEK-59 AP ..o 4.59
Radio
altimeter, AN/APN 1 and APN-22 ivvcrrimmes
altimeter, SCR-718 ..

At a
2 $

static, snow, rain, ice crystal, or corona ....
VHF command—VC-118A ..o receiisons
Radio operator
preflight checklist .........
seat .
Statmﬂ—Typtcal (C-1184) .
Station—Typical (VC-11 8A) ......
table lights and instrument lights
Radios, entertainment—VC-118A ...

Radome, anti-icing sWItch ..ccocoveeieerenrreecsrcemeneorrenens
Raft
operation after boarding
20-man ..... - . .
20-man, operatmg 1nstmcuons .................................. 3.28
Range )
automatic rrevreentaanasnenanan — e 4a71
operation, MAXIMUM .ot e cssssmsrreseraens A5-3
prediction ChALLS ..o eserass e - AS5-5
receiver, R-23A/ARC-5, LF—C-118A ... 4.51
Rate and regulator control sthch FERNRRITUR £ I
Rate control flighe ................... eereererearesseseree e 4.14
Ratio control flight ...l . 4-14
Receiver, auxiliary HF (HF-3)——-VC-118A .............. v 4-56G

Receiver, glide slope ~-1—~VC-118A
Receiver, glide slope —2—VC-118A

Receivers
AN/ARN-14, AN/ARN-18, and

SIV-I—C-11BA Loicicrse et ea et e em e 45
AN/ARR-15A and BC-45-B—C-118A ... 4-51
automatic landing —..oooorieci .

Recommended loading area
Refusal speed chart ..
Refusal speed method ....ooeoeiiie s
Regulators, dilater-demand .
Resynchronizing button

Retaining harness kits ......
Reverse Throtitle Lock Release Bar and
Throttle Positions ................. . 36
Rigbt crossfeed lever ............... . v 1-28
RPM synchronization analysis ... . 4-85
Rudder trim tab handwheel ...... : . 1.37
Runway slope correction chart ............cooociciiincniencs A3-4
Runway surface conditions on ground run .................. A34
Runways
boxing . . . 99
distance from . 4-69
landing on Slick OF JCY ....cccoeceeemircerercssessssmensrnnstranens 2.29
landing on steel mat , 2-29
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emergency instrument power and instrument

hghtmg 1-35
engme instrument transformer .. 1-35
engine stafter .............oc..... 1.8
engine supercharger .., e 1.5
fuel booster pump .........occeuee.... . 128 4
fuel pressure light and isolation ..............._.... - 1-30
BONELATOL .....ooicecriicecrre v sresresans s acsssnene s ememnen e 1234
heater ignition selector check ...........covvirvecinenne.. 4431
IBRIton o : e 472
ignition booster ................. ' : .. 1.8
landing gear warning horn and cutoﬂ‘, ...................... 1.48

X-10

StoT
Secrion Saction
and and
Page No. Page No,
S main inverter .1:34A, 1.34B
$-2 comipass system (AF51-3818 through AF51-3835 manual control door ;;;rgbg;;:'::ge ------------------- - A
and AF53-3223 through AF53-3305) .............. 1-53 Cemberatire cOnteol e
§-2 compass system—AF53-3229 and 53-3240 ............ 1-53 ase P ine saloceor : : T 1e
§-2 directional indicator .......... - 153 g;f i;;l:ffiree;it doo:- """"""""" Hanaararaes prrmrasts s 1:11
Safety, margin OF ..o.o.ocooooeee e 5-11 oil dilution .. .. I 1.25 .
Sample problem l—medlum range mission .....ce....... A7:2 il tagk sel - ’ 1.25
Sample problem 2—long range mission ....................... A7-6 ?;tetzz d :Z;:;::o:a Ve oo rmesessesnere 1'1 5
Séa anchor ..eeeceee . 3-28 i Y
Search radar, AN/APS-42, AN/APS-42A, scoop he heater ............ — 4--.;2 j';g
and AN/APS-42B ..... 1-57 - R y -
Seat, aendants—VC-118A . 490 starter ggfc ;*g;;g;;ifetv 3 s
eats emeermeastaeeteeeineesnaneaseerre st eenn 1-57
Second flight nttendant ............ 3-36 stop
Second fight farse ... 3.36 mchometes ;';foff'lmﬂ
?:gt‘:,:,f:;;:e: s‘ . 1-35 Synchronization, individual propeller
condidon ... 479 Synchronization timing check _.......
le .. 479 System failures ........
cycle .. : brak
fuel and ignition ....o.oooeeeeeeee, 4.31 lm € ]
windshield heater ......... y " 4-23 ;egt"c?. POWEL ovevvvee " " Tmmnmmnane .
Servicing Diagram. ... i 156 l};dr.au 1€ POWEL —ooeeceeece e emvesee reneamvmnnms s oo ssenns .- .
Smoke elimination .......... 3-17 S ;em':g gear ..
Spark plug antl-fouhng procedures, Y i ‘
1 7.7, 7. ADI (water alcohol mjectxon) ........ prevasesesenarnse s 1-5
sngﬁl:,rzr:ge ________ N - 77, ;’?4 air condmonmg
SPANS oo e o 6-3 aitfoil anti-icing . .
Spring Control Tab Diagram ..o..oeeowmeroeos oo 1-48 antbicing-normal L S —
Spring control tabs .. . 1-37 mb € - et
. Stalling Speed, Coordinated Tarm ... 6-4 fl:liIciI:ll:mr ercing ......
Stall, recovery from ............ i . 6 : -
Seall e L0 & Electrical POWEE SUPPIY —..roorrovrcrcre
Starter and starter safety switches ..... . 18 ﬁfehextmgl.uihmg
Starting BYStem ... .- 1.6 fl'gl t control ...
Static source selector switch ..., 1-54 hl:telz? Ll';l? ck """"
Superchargar Duct Maximum Pressure Chart ... 4-11 hydraulic pow or supply
SuerVB! S 326 h)’trol antiskid brake ...
Swell ditching landing gear ........ .
CIOSS oottt : ' 3-25 management ADI ...,
down .. nosewheel steering ...........
into . Operation ...... .
watches : ODPELALION weveveeeeeeremeennn.
. 8- voltmeter and selector ......coovooroceeececi 1-35 OXYBCIL ..o ccsn v e e s amnsan e s besbss st sen mscmresssnn s
ADI (water-alcohol injection) system ... e 125 oxygen-emergency opetation
airfoil heaters fire extinguisher system, ... 4-31 patot static .
auxiliary oil tank pump .. . - - 1-25 pitot, static, and delcmg .
auxiliary power unit b e 4-76 pre-takeoff warning ...
battery master T & ] | propeller-normal operation
battery selector ............... 1-34 temperature control-normal oper.rmon
cabin heater fire extmguxsher SYSEEM -..omoeee v 4-4 T L e — .
cabin heater fuel and ignition . - 4-4 windshield deicing ..oo.oooieeeeeeeeeren e
cooling turbing .....ooovieoeeecee e 48
cowl fHap e - 1-4A, 1-4B
d-c voltmeter and selector .........oooeivoeeeeeeeee.. T
emetgency heater_ air shucoff ... .
emergency hydraalic pump ... 4ameesmeeeannnns Table of Communication and Associated

Electronic Equipment .......... . . ... 4-38
TACAN approach .. . e 5
TACAN Operatsan—Typscal ST .
Tachometers ........... e 151
Tachometers and lsolanon swuches .............................. 1-11 -
Tactical air navigation system, AN/ARN-21

(TACAN) (AF51-3818 through AF3835 and :

AF53-3223 through AF53-3305) ....... eeteeeeerearerennean .. 4-56B °
Tail Anti-lcing System Minimum Indicator ‘ .

Tomperattsre Chart ........umeereeeeeeeeeeeeeeeeeeerieeeveon 4-34
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Critical Field Length—Brakes Plus
- Two Engine Reverse THraust oo A3-15
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Refusal Speed—Brakes Only ......................................
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Time, Distance and Fuel to Climb—1500 Bbp
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