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Touchdown Speed

LANDING DATA.

CROSSWIND LANDING.
(Figure A6-1)

Immediately after touchdown, directional control of the
aircraft is primarily dependent upon the use of rudder since
the nose-high attitude precludes the use of nose wheel
steering or brakes. Consequently, the natural tendency of
the aircraft to turn into a crosswind can best be overcome
by touching down at a speed sufficient to provide an ade-
quate flow of air over the tail surfaces. The aircraft should
be rotated to a three point attitude as soon as possible after
touchdown. The Crosswind Landing chart, figure A6-1,
provides a convenient means of determining the minimum
touchdown speed. Relative wind angle and velocity are
represented by a series of arcs and radials emanating from
the lower left corner of the chart. The heavy black line
that slopes near vertically on the chart represents the aero-
dynamic rudder effectiveness at maximum deflection as a
function of speed. By selecting a point on the chart at the
intersection of a velocity arc and a direction radial, a known
crosswind can be resolved into a headwind component and
crosswind component on the scales at the left and bottom
edges of the chart.

NOTE

Relative wind angle is the angle between the runway
heading and the wind direction, measured either to
the right or left.

Notice that the minimum touchdown speed (on the scale
at the right edge of the chart) is determined solely by the
crosswind component of the wind, regardless of the actual
velocity and direction. The headwind component is useful
only in determining the landing distance required.

Use Of The Chart.

The chart is used to determine the minimum touchdown
speed in a given crosswind condition. This should then be
compared with the recommended speeds for touchdown
{Vid), which are tabulsted on the Landing Distance

charts.  In all cases, the landing should be accomplished
and the nose gear lowered as soon as possible. To read the
chart, a point should be located which represents the
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wind velocity (with gusts}) and direction relative to the run-
way. This establishes a crosswind component of the wind
which is the important factor in determining the minimum
touchdown speed. If the located point is to the left of the
heavy black line sloping across the chart, the minimum
touchdown speed is determined by moving vertically down-
ward from the point to the sloping line, then horizontally
across to the speed scale at the right edge of the chart to
read touchdown speed at which a crosswind landing is
recommended. If the located point is to the right of the
heavy black line and in the gray area, minimum touchdown
speed is determined by moving vertically upward to the
line, then horizontally across to the scale at the right edge
of the chart to read touchdown speed at which a crosswind
landing is recommended. The chart is also used to deter-
mine headwind component which is used when finding
landing distances. When using the chart to read headwind
component, a point is located which represents the wind
velocity (without gusts) and the direction relative to the
runway. Headwind component is then read by moving
horizontally from the located point directly to the scale
at the left.

Example.

GIVEN: runway heading 239°%, wind direction 187°, wind
velocity {with gusts) 16 knots, wind velocity {without gusts)
12 knots.

FIND: minimum touchdown speed and headwind com-
ponent.

1. Select figure A6-1 for this problem and determine the
relative wind angle by taking the difference between the
runway heading and the wind direction:

239°.187° = 52°

2. Locate a point at the intersection of the 16-knot wind
velocity arc and the 52° relative wind angle radial.

3. Move vertically upward from the point until the
sloping line is intersected, then horizontally to the speed
scale at the right and read 68 knots minimum touchdown

speed.

4. Locate a point at the intersection of the 12-knot wind
velocity arc and the 52° relative wind angle radial.

5. Moving horizontally to the left, from the located
point, read headwind component of 7.5 knots.

LANDING DISTANCE.
(Figures A6-2 through A6-9)
Landing performance of the aircraft s expressed in terms

of ground roll distance and the total distance required to
approach over a 50-foot obstacle, touchdown and stop on
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the runway. The data for normal landings are based on the
use of a level, dry, hard-surface runway and must be cor-
rected accordingly if the surface condition and gradient are
otherwise. All landing performance is based on jet engines
idling as a safety precaution should landing be aborted. For
a brakes only landing, the idling jet power continues until
the aircraft comes to a complete stop. When reverse thrust
is employed to shorten the landing ground roll, the idling
jet power exists only until the point when reverse thrust is
applied when the nose gear makes ground contact. Should
landing be accomplished with jets inoperative, landing data
of this section is slightly conservative. Each chart is design-
ed to illustrate the effect of variations in density altitude,
gross weight, and wind upon the overall landing perform-
ance. Other factors affecting landing performance such as
flaps setting, reverse thrust and landing technique (normal
or assault) are covered by separate charts and are specified
in the title. Six charts are supplied for normal landings
with flaps set at the TAKEOFF, LAND, or UP (0°) posi-
tion and with or without the use of reverse thrust. Assault
landing charts, based on flap settings at LAND and the use
of brakes and reverse thrust, are supplied. The essential dif-
ferences between these charts and those for normal landing
are the slower approach and touchdown speeds recom-
mended.

NOTE

A slower approach speed is also recommended for
assault landings, but has no direct effect on the land-
ing distance. It is intended only to assist the pilot in
passing the obstacie at the recommended speed.

The nose gear is lowered almost immediately after touch-
down. Flaps remain unchanged throughout the landing
roll. Each chart includes s table of stall, approach, ob-
stacle clearance and touchdown speed at gross weights
between 30,000 and 70,000 pounds. These speeds are
based on a specified percentage of stali speed Vg which

varies as a function of gross weight. For normal landings,
the following percentages have been established:
V, - zero thrust stall speed

V‘pp - approach speed 1.3V (flaps other than up)

- approach speed 1.25V, (flaps up)

v50 - obstacle clearance speed; 1.2 V,
th - touchdown speed; 1.1 V,

For amault landings:
V, - zero thrust stall speed
vnpp - approach speed; 1.2V,
Vg - obstacie clearance speed; 1.2 v,
Vi4 - touchdown speed; 1.05 V,,

NOTE
Due to the fact that the speed relationshipe ex-
pressed above apply only to calibmted sirspeeds, a
slightly different relationship is observed between the
indicated airspeeds tabulated on the chart.
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LANDING DISTANCE CORRECTIONS.

Effect Of Runway Condition Reading.
(Figure A6-10)

Since the Landing Distance charts are based on the use of a
dry, hard-surfaced runway, the ground roll portion of the
landing distance may be expected to increase considerably
when a slippery runway is encountered, due to less effective
braking action. Figure A6-10, Variation Of Landing Ground
Rol! Distance With Runway Condition Reading, provides s
means of correcting the landing ground roll to the existing
runwsy braking conditions. Runway Condition Reading
(RCR), as obtained from the weather forecast, may be ap-
plied directly to this chart. Should no RCR be available,
the following typical readings may be used as 2 guide to de-
termine an approximate runway condition reading.

RUNWAY SURFACE RCR
Dry runway (ICAO Good) 23
Wet runway {ICAO Medium) 12
Tcy runway (1CAQ Poor) 05

Etfect Of Runway Gradient.
(Figure A6-11)

When the landing runway is not level, the ground roll dis-
tance should be increased (downhill} or decreased (uphill)
in accordance with the runway gradient (slope). This cor-
rection is applied graphically using A6-11, Effect Of Runway
Gradient On Landing Ground Roll Distance. Since all of the
other variables affecting landing performance are already
included in the level ground run distance, the slope correction
graph is valid for any landing configuration.

Effect Of Combined RCR And Runway Gradient.
{Figures A6-12, A6-13 and A6-14)

If the runway is either level or RCR is 23, the use of figures
AB-100r A6-11is all that is required to account for gradient
and RCR effects. However, if the runway is not level and
RCR is other than 23, an additional correction factor is
required. For Brakes Only landings this factor is contained
on figure A6-12 for flaps land and figure A6-13 for
flaps up or takeoff. Figure A6-14 presents the additional
factor for Brakes and Reverse Thrust landings. No additional
factor is required for uphill slopes, for Brakes and Reverse
Thrust landings.

It should be noted that the order of application of correction
factors for gradient and RCR, figures A6-10 and A6-11, to
landing ground roli distances does not effect the accuracy
of the results.

Use Of The Curves.

After the landing configuration has been decided upon and
the possible necessity of performing an assault landing has
been considered, the appropriate landing distance curve may
be selected. From known or assumed temperature and
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pressure altitude at the runway, a density altitude may be
taken from the Density Alititude Curve, figure A1-3. Enter
the Landing Distance curve at the required density altitude
value along the left-hand edge, and proceed horizontally to
the point of intersection with the landing gross weight line.
The gross weight values are shown at 5,000-pound intervals;
intermediate gross weights may be interpolated. By drop-
ping vertically from the point of intersection, the level
ground roll distance (no wind) may be read from the scale
at the bottom of the curve. If a wind correction is required,
continue reading downward, following the wind guide lines
to the horizontal line representing the existing wind. Again
a visual interpolation will probably be necessary. From this
point, drop vertically downward and read level ground roll
distance {(with wind). If a 50-foot obstacle is to be cleared
on approach, the total landing distance required, including
the distance from the obstacle to the touchdown point
must be known. This value is found by continuing to move
vertically down to the appropriate wind line. Interpolation
might be necessary. Horizontally to the left read the total
landing distance over 50 feet.

If the runway is other than a dry, hard-surface runway, and
a normal landing is planned, the level ground roll distance
{with wind) must be corrected to the existing runway braking
conditions. Refer to figure A6-10, and enter the chart with
the appropriate RCR reading and proceed vertically upward
to the plotted curve. Following from this point, horizon-
tally to the scale at the left, read the landing distance factor.
The corrected ground run distance is then determined by
multiplying the factor by the level ground run distance
(with wind).

In order to determine the ground roll required to stop the
aircraft on a sloping runway, the level ground roll must be
corrected by entering figure A6-11 at the left edge with level
ground roll distance (with wind) corrected for RCR. Read
horizontally across to the reference line in the center of the
chart, then follow the guide lines establishing a tentative
guide line. On the wing flap alignment grid below, establish
the intersection of the runway gradient and wing flap setting
and proceed vertically upward to the {entative guide line.
The corrected ground roll distance is then determined by
proceeding horizontally right to the distance scale. Total
distance to land over a 50-foot obstacle on a sloping runway,
exceeds the ground roll distance hy the same amount as for
a level runway. The entire procedure should be repeated
using the “brakes only™ curve to determine the landing dis-
tance which will be required should an engine failure occur
enroute. For this case the landing ground roll, after ac-
counting for RCR and runway gradient effects with figures
A8-10 and A&-11, is multiplied by the additional correction
factor from A6-12 or A6-13, depending on the flap setting.
Note that when either RCR is 23 or runway gradient is 0%,
the additional correction factor is 1.0.

Example.
GIVEN: gross weight 54,500 pounds, wet runway (ICAD
Medium) (RCR = 12), 2% downhill siope, 10-knot head-

wind, brakes only for stopping, density altitude 1,400 feet,
wing flaps LAND. ]
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FIND: total landing distance, with and without headwind,
stall speeds and recommended airspeeds for approach, ob-
stacle clearance and touchdown. Landing is based on nor-
mal landing criteria.

1. Select figure A6-2 for this problem and enter the den-
sity altitude scale along the left edge of the chart with a
density altitude of 1,400 feet,

2. Proceed horizontally right to the intersection with the
54,500-pound interpolated gross weight curve. Drop verti-
cally to the level ground roll distance (no wind) scale and
read 1,810 feet.

3. Move vertically down to the wind grid base line and
proceed downward along or parallel to the headwind guide
lines until the 10-knot line is intersected. Drop vertically
from this point of intersection to the level ground roll dis-
tance scale (with wind) and read 1,450 feet.

4. At this point continue to drop vertically to the 10-
knot headwind line, and horizontally left read a total dis-
tance over 50 feet of 2,220 feet.

5. The required speeds are found by interpolating those
presented in the tabulation

Out of Ground Effect
Vs = 84 knots
Vapp = 108 knots
V50 = 100 knots

In Ground Effect
Vs = 77 knots

Vtd = 85 knots

6. Referring to figure A6-10, Variation Of Landing
Ground Roll With Runway Condition Reading, and enter
the chart at the bottom with an RCR of 12. Move verti-
cally above to the brakes only curve, and horizontally left
;n;lsrud a landing distance correction factor for RCR of

7. Multiply the ground roll distance of 1,450 (with wind)
by the correction factor of 1.48for RCR and determine the

ground roll distance of 2,150 feet including the effect of the
braking conditions.

8. Refer to figure A6-11, Effect Of Runway Gradient
On Landing Ground Roll Distance and enter the distance
scale at the left with the ground roll distance of 2,150 feet
corrected for wind and RCR. Project horizontally across
to the reference line at the center of the chart and follow
the guide lines establishing a tentative guide line.

9. Locate the intersection of the wing flap setting and
the runway gradient on the wing flap alignment grid on the
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bottom of the chart and project vertically upward to inter-
sect the tentative guide line.

10. Proceed horizontally right and read a landing
ground roll distance corrected for wind, RCR and runway
slope of 2,380 feet.

11. Referring to figure A6-12, additional Variation Of
Landing Ground Roll Due To Combined RCR And Runwar
Gradient Effects, and enter the runway gradient scale at the
left with a downhill gradient of 2%. Project horizontally
across to an interpolated line for RCR 12. Proceeding verti-
cally downward from this intersection read 1.044 as the
Additional Landing Distance Factor.

12. The corrected ground roll distance then is the
ground roll from step 10 multiplied by the factors from
step 11, or 1.044 x 2,380 = 2,490 feet.

13. Determine the air distance by subtracting the
ground roll distance (with wind) from the total distance
over 50 feet (with wind):

Air Distance = 2,220 feet - 1,450 feet = 770 feet

14. The air distance is then added to the ground roll
distance corrected for wind, RCR and slope to determine
the corrected total landing distance over 50 feet.

Corrected Total Distance = 2,490 feet + 770 feet = 3,260
feet.

INCREMENTAL LANDING GROUND ROLL.
(Figure A6-13)

The Incremental Landing Ground Roll chart, figure A6-13,
provides a means of determining the landing ground roll
when the landing speed is greater than that tabulated on the
appropriate landing distance chart. Such would be the case
when the minimum touchdown speed from the Crosswind
Landing chart exceeds the touchdown speed given in the
Landing Distance chart. The chart provides the increase in
ground roll resulting from increasing the touchdown speed.
Adding this increment to the ground roll from the appro-
priate landing distance chart results in the correct total
ground roll. The chart applies to landings with or without
reverse thrust and as is true for all landings in this section,
jets are set at idle. In addition to touchdown speed, the
effects of gross weight, wind, aititude and flap deflection
are included.

Use Of The Chart.

From the appropriate landing distance chart determine level
ground roll distance based on recommended landing speed,
as explained in the landing distance text. Next, enter the
Incremental Landing Ground Roll chart with the predicted
touchdown speed and accounting for flap setting, gross
weight, wind and altitude effects, obtain the increase in
ground roll. Adding this increase to the level ground roll
distance from the landing distance chart results in the {otal

e
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landing distance required for landing on a level runway with
an RCR of 23, at the predicted touchdown speed. When
required this ground roll distance is next corrected for
gradient, RCR and their combined effects through the use
of appropriate correction charts, as explained previously
in the Landing Distance Corrections text.

Example.

GIVEN: predicted touchdown speed 107 KIAS, flap
setting TAKEOFF, gross weight 55,000 pounds, 10-knot
headwind, and 3,000 feet density aititude, wet runway
(ICAO Medium) (RCR = 12), 1% downhill gradient and
brakes only for stopping.

FIND: Ground Roll.

1. Since this is a brakes only landing with TAKEQFF
flap setting, select figure A6-4 and read a ground roll of
2,050 feet and total distance over 50 feet of 3,300 feet.

2. Refer to figure A6-15 and enter with the predicted
touchdown speed (107 KIAS) and proceed horizontally to
the right to the TAKEQFF flap setting line.

3. Proceed vertically upward to an intersection with a
horizontal line at 55,000 pounds gross weight and follow
the guide lines from this intersection to the reference line.

4. Move vertically upward to an interpolated line for
55,000 pounds gross weight.

5. Proceed horizontally to the right to the reference line
for winds and follow the solid guide line to 10 knots head-
wind.
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6. Continue the horizontal movement to the right to the
altitude block reference line and follow the guide lines to
3,000 feet density altitude.

7. Again moving horizontally to the right, intersect the
TAKEOFF flap line and proceed vertically downward and
read an incremental landing ground roll of 900 feet,

8. Adding the 900 feet to the step 1 ground roll of
2,050 feet results in a total ground roll of 2,950 feet.

9. Refer to figure A6-10 and obtain, for RCR = 12, a
landing distance correction factor of 1.48.

10.  Multiply 2,950 feet from step 8 by the factor of
1.48 for a total ground roll corrected for RCR of 4,370
feet.

11. Referring to figure A6-11, enter with 4,370 feet,
and read a corrected landing ground roll of 4,670 feet for
2 1% downhill gradient.

12. 'The final correction needed to account for gradient
and RCR effects is the additional landing ground roll [actor.
Select figure A6-13 and read a factor of 1.03.

13. Muitiply the ground roll from step 11 by the factor
from step 12 for a totally corrected ground roll of 4,670 x
1.03 = 4,810 feet.

14. 'The total distance over 50 feet for this landing is
determined by obtaining the air distance from step 1: Air
distance = 3,300 feet -2,050 feet = 1,250 feet. The air
distance is then added to the corrected landing ground roll
for a total! distance over 50 feet = 4,810 feet + 1,250 feet =
6,060 feet.
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MODEL: C-123K, UC-123K
CROSSWIND LANDING
SYMMETRICAL POWER OPERATION

DATA AS OF: SEPTEMBER 15, 1873
DATA BASIS: CALCULATED

NOT RECOMMENDED
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MODEL: C-123K, UC-123K

LANDING DISTANCE -WING FLAPS LAND
BRAKES ONLY
ENGINES: R2800-99W (2), J85-GE-17 (2)
DATA AS OF: SEPTEMBER 15, 1973 PROPELLERS: 43E60-607 FUEL GRADE: 100/130
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T.0.1CG-123K-1

MODEL: C-123K, UC-123K
LANDING DISTANCE - WING FLAPS TAKEOFF
BRAKES AND REVERSE THRUST
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MODEL: C-123K, UC-123K

T.0.1C123K-1

LANDING DISTANCE - WING FLAPS UP
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i rolling = 0.025, RCR= 23

2. Vg = 2ero thrust stall speed
Vapp = approach speed = 1.2 Vg
V50 » obstacls clesrance wpasd = 1.2 Vy
Vid * touchdown speed » 1.08 Vg

3 Upon touchdown, rotate to » thres point
sttitude s soon s pomible.
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MODEL: C-123K, UC-123K J
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MODEL: C-123K, UC-123K
VARIATION OF LANDING GROUND ROLL DISTANCE
WITH RUNWAY CONDITION READING (RCR)
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T.0.1C123K-1
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ADDITIONAL VARIATION OF LANDING GROUND ROLL
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BRAKES ONLY

DATA AS OF: SEPTEMBER 15, 1973

DATA BASIS

FLIGHT TEST
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DATA AS OF: SEPTEMBER 15, 1973

DUE TO COMBINED RCR AND RUNWAY GRADIENT EFFECTS

MODEL: €-123K, UC-123K

ADDITIONAL VARIATION OF LANDING GROUND ROLL

DATA BASIS: FLIGHT TEST
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MODEL: €-123K, UC-123K

., ADDITIONAL VARIATION OF LANDING GROUND ROLL
C DUE TO COMBINED RCR AND RUNWAY GRADIENT EFFECTS

:, BRAKES AND REVERSE THRUST

DATA AS OF: SEPTEMBER 15, 1973

DATA BASIS: FLIGHT TEST NOTE:
No additional factor is required for uphill runway gradient

) RCR z 2119 RCR

+5.0 151311 9 7 17 16 13 1% 9 7
PR FRNIRMING S o b & e { e | + 45.0 ;1 i{ g 11}1 t y f
RS H HF : St Sesy St
1 =R H gty f - ) S : 188 1

e A3 1t : ' 7
- : = .
,117&21 ;1.; ;1 r} t ’I T i‘ A
[ in;‘:ﬁi e - S eR aeayisas saunnrs
>2 = S > 2z i e deist dToR
g w oy +t -+ : g u t : ' &4 t T ’:
;u A e . ¥ 1 ; [3] vy Y FR B T
1 t T =
[ f & 1 s ¥t : 1
[+ 4 s v 8 x T ' 148 AW
zw 7 zw dl : 2
2a [ig vibs va T - o % Bos 44 \» Twe ¥ as '
x 1 g e : o e o e e 1 -+ - 4 i %":“r l%‘% + : T
- 2.8 B i - +25 ' -
3k iamm s IS, g P A e T
s z ot t M O A O f -z 3 L ek,
Iw : = ITw " o e 4 o
- ') - e ’ 2= 5 4 P 4B 48 LI B :
E Q RS S p P I IR Q A R Y A R L et
’y T T 4 Y 1 L 39 AP &V 0 & et vy
( I 5 2 4 ( 118 5 4 . " <
: e w1 ¥ T30 11 .8 & T t T $
- S 5 Seeeas feaasees = AT i ape wa
O - FLAPS LAND —il{7 ot HH (] FAAEAEH FLAPS TAKEOFF
- id - - ?- A S 4. ’! 'A" ¥
EEmSEIsi e : e et
- O S8 B8 ; - -+
s 1 T+ ok - e Tt Ime:
li L4 .— b f:}{ i " i + I% oo aciodadioris
SRS B 1 o T S 4 1

‘ 00.9‘ 1.0 1.1 1.0 1.1 1.2
ADDITIONAL LANDING ADDITIONAL LANDING
GROUND ROLL FACTOR GROUND ROLL FACTOR

b 4 X
I 1 e

023 21 19 1 15 13 11 L 7

14
Wi

)
d
i’
F o
%

HiH

-
paw

g

by
T
9 ¢
.
R
-
44
Sqgyne
sqs
4 N[‘. -3
» 4119 dagh
A MN
i 8 LUARRBENR -4
: HE»
ase
~
2 sysyay
s
e § 144

-
>
< w . w3
;o e T 1 +
z‘ !'ﬂ M 5 b sdani
:W 1+ uy ans ¥
S A
wd + L o
._3; uEF
X u HH
o :
<
[ 1
o

’ 0‘.0 1.1 1.2 1.3

ADDITIONAL LANDING GROUND ROLL FACTOR

‘(’ Figure A6-14.

Change 10 A619




ooV

MODEL: C-123K, UC-123K
INCREMENTAL LANDING GROUND ROLL
REQUIRED FOR LANDING AT GREATER THAN RECOMMENDED TOUCHDOWN SPEED
DATA AS OF: SEPTEMBER 185, 1973 : FUEL GRADE: 100/130
DATA BASIS: FLIGHT TEST FUEL DENSITY: 6 LB/GAL
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MISSION PLANNING

part 7
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MISSION PLANNING.
GENERAL RADIUS MISSION.

The following sample problem is intended primarily to
illustrate the use of the performance data charts rather
than to serve as a recommended method of mission plan-
ning. Consequently, the fictitious situation is chosen to
require the use of as many charts as possible and to ac-
quaint the reader with the entire scope of information that
may be extracted from the charts. It is recorgnized that
varying tactical situations and operating circumstances will
justify many different approaches to the requirement for
mission planning. In many cases, only a few of the charts
will be of interest and, quite often, the degree of accuracy
illustrated will be superfluous.

NOTE

Although the Take-Off and Landing Data Card
contains provisions for recording take-off data
for both “wet” and ““dry” power settings, the
sample problem illustrates “wet™ power settings
only for the sake of brevity.

REQUIREMENT.
Three jeeps with drivers (8100 pounds) are to be landed at

an sirbase located 500 nautical miles from the home air-
field.

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

DATA KNOWN.

1. Departure point is at sea level pressure altitude with
a 3500-foot, dry, soft turf runway oriented 090° . 270°
magnetic. Runway gradient is 2% uphill to the west.

2. Destination is at 1000 feet pressure altitude with 2
4500-foot hard-surface runway oriented 170° - 350° mag-
netic. Runway gradient is 2% downhill to the south and a
50-foot obstacle exists at the north end of the strip. RCR
assumed 20.

3. Intervening terrain contains mountains of 3000 feet
pressure altitude,

4. Weather at base is VFR, FAT 70°F (23°C) sea level,
57°F (14°C) at 5000 feet, dew point 84°F (18°C), surface
wind from 220° magnetic at 15 knots, winds aloft, 25-knot
tailwind at 5000 feet, 10-knot tailwind at 10,000 feet.

5. Weather forecast at destination is IFR with rain, run-
way condition WR 13 (wet runway, runway condition
reading of 13), FAT 61°F (16°C) at the surface, 34°F
(1°C) at 10,000 feet, dew point 60°F (16°C). No wind
data available.

6. Aircraft operating weight (fess fuel and cargo) is
38,400 pounds.

Change 10 ATl-1
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NOTE

Since some of the performance data charts used
throughout the sample problem involve the use of
density altitude, the pressure altitudes given should
be converted to density altitude. And since cruise
data (Air Nautical Miles Per Pound of Fuel) is pre-
sented at given levels of density altitude, correspond-
ing pressure altitudes should be determined. Refer
to Figure Al-3, Density Altitude Curve.

Pressure FAT Density

Altitude °r ©¢ Altitude
Departure Sea Level 73 23 900 feet
Cruise Out 4200 feet 57 14 5000 feet
Destination 1000 feet 61 16 1400 feet
Cruise back 9400 feet 34 1 10,000 feet

GENERAL FLIGHT PLAN.

The general flight plan which will fulfill the various require-
ments of the mission is: take-off at sea level pressure alti-
tude (900 feet density altitude) from a 3500-foot runway;
climb to 4200 feet pressure altitude (5000 feet density
altitude); cruise out 500 nautical miles; descend to 1000
feet (1400 feet density altitude) and land on a wet runway,
possibly over a 50-foot obstacle, in less than 4500 feet,
then after unloading the three jeeps and drivers, take-off in
less than 4500 feet; climb to 9400 feet pressure altitude
(10,000 feet density altitude) to take advantage of lower
headwinds; cruise back 500 nautical miles; descend to sea
level and land at the home sirbase in less than 3500 feet.

Cruise Fuel.

Since the cruising fuel requirements form the major portion
of the total fuel required, it is best to estimate this portion
of the fuel load first in order to determine if the mission is
within the capability of the aircraft under the existing cir-
cumstances. Following this, additional fuel requirements
may be added in order to determine total fuel required.
Basically, the line of thinking at this stage of the flight
planning is to assume that the initial take-off is made with
a high fuel load. This permits a first estimate of cruising
fuel required for the total distance involved and provides a
basis for estimating the reserve requirement. Finally, take-
off and climb requirements can be checked in order to
determine the total fuel required. Once the total fuel re-
quirement is known, a detailed analysis of the flight plan
can be made, taking into account such refinements as
winds and offdoading of cargo at the mid-point. H this
analysis reveals an excessive amount of reserve fuel at the
completion of the mission, the take-off gross weight may
then be reduced accordingly at the discretion of the pilot.
To obtain the amount of fuel required for cruise, refer to

A7.2 Change 10

Figure A5-7, Long Range Prediction - Distance (Tanks ON).
This chart normally illustrates the range capability of the
aircraft as a function of gross weight change due to fuel
consumption. By using the chart in the reverse manner,
i. e., using a known range (1000 nautical miles), a corre-
sponding change in gross weight may be read which repre-
sents fuel used and serves as a first estimate of the fue! re-
quired for cruise. Since the cruising range is only slightly
less at 10,000 feet than at 5000 feet, the entire mission
may be considered to be flown at one altitude when esti-
mating cruising fuel. The 10,000-foot line is ued in order
to be conservative. Enter the chart at the 59,200 pound
mark on the gross weight scale. This represents the basic
operating weight plus a high fuel load and cargo:

38,400 basic operating weight
8,100 cargo
12,700 fuel load (assumed)

59,200 take-off gross weight

Read vertically upward to the 10,000-foot line, then hori-
zontally across to the distance scale at the left. From this
point, count off 1000 nautical miles upward on the dis-
tance scale, then read back horizontally to the right until
the 10,000-foot line is reached. Vertically bélow, read
51,850 pounds. From this it may be seen that 7350
pounds of fuel are required to cruise 1000 air nautical
miles (59,200 - 51,850 = 7350). At first glance, then, it
appears that the mission is feasible, since reserve and addi-
tional fuel requirements should easily be met with the
5350 pounds of fuel remaining:

12,700 assumed fuel
-7350 cruising fuel

5350 available for reserve and additional fuel
requirements

Reserve Fuel.

Reserve fuel should equal 10% of the total fuel required to
complete the flight. Futhermore, it should not be less than
the amount required for 20-minutes flight at normal cruis-
ing speed, and not more than a 2-hour supply. Since the
total fuel required is not known as vet, a first estimate is
made on the basis of cruising fuel:

10% x 7350 - 735 pounds reserve fuel

By referring to Figure A5-8, Long Range Prediction - Time
(Tanks ON), it may be seen that for two hours of flight at
10,000 feet and a gross weight of 43,750 pounds (59,200 -
7350 - 8100 = 43,750), the fuel required is 1550 pounds.
Therefore, the 735 pounds of reserve fuel is not excessive.
A 20-minute supply would be sbout 1/6 of this amount or
123 pounds, so the minimum requirement is also met.
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Additional Fuel Considerations.

Although the cruising fuel and the reserve fuel comprise
the major portion of the total fuel requirement, some addi-
tional fuel must be included for the warm-up, take-off, and
climb at the home airbase as well as at the destination. A
convenient rule of thumb is that the fuel required for
warm-up, taxi, and take-off is approximately equal to the
fuel consumed in 10 minutes at MET'QO Power for the recip-
rocating engines and 5 minutes at 100% RPM for the jet
engines.

Reference to Figure A2-28, Fuel Flow vs Brake Horsepower
for the reciprocating engine, shows that the fuel flow at
1900 BHP is 1686 pounds per hour, for each engine. Ref-
erence to Figure A2-29, Jet Engine Fuel Mlow and Thrust
Horsepower vs Airspeed for the jet engine, shows that the
fuel flow at 100% RPM and at a true airspeed of 100 knots
is 3000 pounds per hour, for each engine, To determine
the fuel required for all engines for the previous warm-up,
taxi, and take-off durations:

reciprocating fuel required = }ES%_?_’Q_Q = 562 pounds

jet fuel required - 3000x2x5 _ 500 pounds
60

total warm-up, taxi, and

take-off fuel required = 1062 pounds

Since this fuel allowance must be made for the return trip
as well as the outbound trip, the total fuel required for
warm-up, taxi, and take-off is 2124 pounds (1062x 2 =
2124).

Fuel required to climb is taken from Figure A4-1. Climb
at METO Power (Tanks ON). This chart shows that 400
pounds of fuel are required to climb to 4200 feet pressure
altitude (5000 feet density altitude) at a gross weight of
58,138 pounds, which is the take-off gross weight reduced
for the warm-up, taxi, and takeoff fuel requirement
(59,200 - 1062 = 58,138). If the take-off gross weight for
the return trip is assumed to be 44,901 pounds, which is
the approximate gross weight when cargo and outbound
fue! are deducted (58,138-8100-3675-1062-400 ~ 44,901),
the fue! allowance for the climb on the return trip is 450
pounds.

Should expected temperatures indicate the use of aircraft
heaters, a flow of approximately 48 pounds per hour to
each operating heater unit should be considered, Consider-
ation may also be given, if desired, to auxiliary power unit
consumption of from five to seven pounds per hour.

T.0.1C123K-1

Summary.

When all phases of the general flight plan have been com-
pleted, the total fuel requirement is determined by adding
the individual requirements as follows, and reevaluating the
reserve fuel allowance:

7350  cruising fuel

2124  warm-up, taxi, and take-off
400  outbound climb
450  return climb

10,324  total required to complete the flight.

A more accurate bases is now available for figuring the
proper amount of reserve fuel:

10%x 10,324 = 1032 pounds

When this is added to the amount required to complete the
flight, the total fuel requirement becomes 11,356 pounds
(10,324 + 1032 = 11,356). It is obvious that the initial
assumed fuel weight exceeds the total fuel requirement by
1344 (12,700 - 11,356 = 1344). With the mission esti-
mated fuel requirement being always conservative, the
mission fuel could be cut by 1350 pounds to a value of
11,350 pounds reducing the gross weight for take-off to
57,850 pounds.

38,400 basic operating weight
8100 cargo
11,350 fuel

57, 850 take-off gross weight

Furthermore, it should be remembered that the general
flight plan did not take into account the following factors
which tend to further reduce the total fuel requirement.

1. Cargo need not be carried on the return trip; conse-
quently, lower power settings may be used.

2. Tailwind on the outbound leg is considerably stronger
than the headwind expected on the return flight.

3. Distance covered during climbs has not been utilized
when planning. Upon the completion of a more detailed
analysis of the flight plan, a more accurate estimate of the
required fuel load can be made.

Brake Horsepower Available.

Reference to the Brake Horsepower Available Chart {Maxi-
mum Wet Power - Normal Fuel), Figure A2-22 shows that
the expected BHP = 2250 expected TOP = 127.5 psi, and
the minimum performance TOP = 121.0 psi. The minimum
performance torque pressure may now be used to determine
the take-off gross weight limit and take-off distance.

Change 10 A7-3
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NOTE

For this installation, and power setting, carburetor
air temperature (CAT) should be considered to be
7°C higher than free air temperature (FAT) at
2800 RPM.

Take-off Gross Weight Limit.

Reference to Figure A3-2, Take-Off Gross Weight Limit,
indicates that for the same atmospheric conditions and
minimum performance torgue pressure, the limit take-off
gross weight with flaps UP (based on performance) is not a
limiting factor with the jets operating at 100% RPM. The
structural weight limit of 60,000 pounds based on landing
gear strength for taxiing and ground handling could be used
should the mission require additional fuel. Reference to
Ad4-24 Emergency Service Ceiling, shows that for all mis-
sion saltitudes, the aircraft has a service ceiling (100 foot
per minute rate of climb) with jets at 100% RPM, far in
excess of the requirements.

Take-off Distance (Outbound).

By using Figure A3-13, Teke-Off Distance - Flaps UP, it
may be seen that with a minimum performance torque
pressure of 121.0 psi at a density altitude of 900 feet, and
a gross weight of 57,850 pounds, a ground run of 2300
feet is required on a level, dry, hard-surface runway in a
no-wind condition. A 10-knot headwind would reduce the
ground run distance to 2000 feet. Since the runway at the
departure point is dry, soft turf, and the existing wind will
require taking off uphill on a 2% grade, the actual ground
run required amounts to 2510 feet. (Refer to Figures
A3-21 and A3-23).

NOTE

The take-off from the home base is planned with
flaps up since the 3500-foot runway is more than
adequate and less risk is involved in the event of
an engine failure on take-off.

Take-oft Speed.

The proper take-off speed (112 knots IAS) for the planned
gross weight is interpolated from the table of airspeeds on
the Take-Off Distance Chart, Figure A3-13. The minimum
nosewheel lift-off speed is determined graphically from
Figure A3-12 Crosswind Take-Off, using a 15-knot cross-
wind from 50° left. Since the recommended take-off
speed is well above the minimum (61.3 knots), predicted
take-off performance should be valid.

Critical Field Length.

The critical field length is checked to determine if the
minimum safe condition exists. (Refer to GLOSSARY

AT4 Change 10

OF TERMS AND ABBREVIATIONS, Part 1.) Figure
A3-25 shows that on a dry, hard-surface runway, the criti-
cal field length is 2650 feet. However, since the runway is
of soft, dry, turf, and sloped, the distance must be cor-
rected, Figures A3-32, and A3-35 show a corrected field
length of 3440 feet. This compares favorably with the
3500 feet of runway space available and indicates that the
take-off can be made with sufficient space to abort or con-
tinue the take-off on one reciprocating engine in the event
of engine failure,

Landing (Outbound}.

The next consideration is the landing distance at the desti-
nation. To estimate the landing weight, start with the
assumed take-off weight of 57,850 pounds; subtract 1062
pounds fuel allowance for warm-up; taxi, and take-off,
400 pounds for outbound climb; and 3675 pounds of
cruising fue) (1/2 total cruising fuel). Thus, the estimated
landing weight at the destination is 52,713 pounds
(57,850 - 1062 - 400 -3675 = 52,713). By entering Figure
A6-2, Landing Distance - Flaps LAND (Brakes Only) the
level ground run is found to be 1750 feet using a flap set-
ting of 45° (LAND). This performance is based on the use
of brakes only on a dry, hard-surface runway, and could be
considerably improved by the use of reverse thrust. Since
the wind is unknown until contact is established with the
tower operator upon arrival, the landing distance is
checked for the worst possible circumstances - landing to
the south (downhill) over the 50-foot obstacle, in a no-
wind condition. Figure A6-2 shows that the total distance
to clear a 50-foot obstacle (no wind) is 2620 feet. Notice
that this is 870 feet longer than the ground run. The effect
of the wet surface condition (RCR of 13) is to lengthen
the ground run to 2450 feet (Figure A6-10) and the 2%
downhill stope further extends the ground run (Figure
A6-11) to 2700 feet. When the additional distance re-
quired to approach over a 50-foot obstacle is added, the
total distance required is 3570 feet (2700 + 870 = 3570).
Thus the landing can be made at the destination even under
adverse conditions, without benefit of reverse thrust.

Landing Speed.

The proper touchdown speed (83 knots IAS) for the antici-
pated landing gross weight is interpolated from the table of
airspeeds included on the Landing Distance Chart, Figure
A6-2. The minimum nosewheel touchdown speed cannot
be checked until wind at the destination is determined.

Take-off Distance {Return).

The take-off for the return trip will be made at an approxi-
mate gross weight of 44,613 pounds (52,713 - 8100 -
44,613). "Agnin referring to the Brake Horsepower Avail-
able Chart (Maximum Wet Power - Normal Fuel), Figure
A2-23 it is found that with a dew point of 60°F (16°C)
and a carburetor air temperature of 23°C (16°C FAT +
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7°C = 23°C CAT), the engines may be expected to produce
2280 BHP, an expected torque pressure of 129 psi, and a
minimum performance torque pressure of 122.5 psi.
Further reference to Figure A3-13, Take-Off Distance -
Flaps UP, shows that in order to clear the 50-foot obstacle
at one end of the runway, with flaps UP and a no-wind con-
dition, a ground run of 1200 feet would be required on a
level, dry, hard-surface runway, with a total distance of
2000 feet. By applying the necessary corrections for the
wet surface condition and the uphill slope, these distance
figures become 1370 feet and 2170 feet, respectively.

NOTE

The total distance required to clear a 50-foot ob-
stacle on a sloping runway exceeds the ground run
distance by the same amount as for a level runway
(in this case 700 feet).

Compared with the 4500 feet of runway space available,
the return take-off can be made with a comfortable margin
of safety. Take-off speed and critical field length for the
return take-off should be checked just prior to departure
when exact gross weight and wind are known.

T. 0. 1C-123K-1

Landing Distance (Return).

Landing performance need not be checked for the final
landing at the home airbase since the gross weight of the
sircraft will be considerably less than what it was at the
destination airfield, no obstacles exist near the approaches
to the runways, and the 3500-foot runway is considerably

longer than the 2700 feet ground run required at the desti- l

nation.
DETAILED FLIGHT PLAN.

The purpose of the detailed flight plan is to determine the
specific power settings required throughout the flight and,
by tabulating the airspeed, distance, and time between suc-
cessive power changes, recheck the accuracy of the general
fiight plan. It should be noted that cruise power settings
are reduced for every 2000-pound change in gross weight.
This is predicted in the flight plan on a time basis, but
during the actual flight, it is recommended that the fuel
quantity gages be used. Some discrepancy should be ex-
pected between the fuel consumption in the detailed plan
as compared with the general plan. This is due to the fact
that winds were disregarded in the general plan, distance
covered during the two climbs was not considered, and
cargo was unloaded at the destination airfield.

OUTBOUND WARM-UP, TAX!, TAKE-OFF, AND CLIMB TO 5000 FEET.

Gross Fuel Pressure Climb Power Fuel Ground | Timein
Weight Weight Altitude Reciprocating Jet Used Distance | Climb
(b) (ib) (fe) Engines Engines {Ib) {n. mi.) {min)
57,850 11,350 Sea jevel 1800 BHP 100% RPM 1462 6 3
to Rich
4200 2600 RPM
115.5 psi TOP

GROSS WEIGHT: 57,850 pounds as estimated in the
general flight plan.

FUEL WEIGHT: 11,350 pounds as estimated in the gen.
eral flight plan.

ALTITUDE: Choice of 4200 feet pressure aititude (5000
feet density altitude), permits direct reading of cruise data
from Figure A5-2, Air Nautical Miles Per Pound of Fuel,
takes advantage of best available tailwind, and clears en-
route terrain.

CLIMB POWER: METO Power is used for the climb in
order to obtain the climb performance specified in Figure
A4-2, Qlimb at METO Power. This power setting repre-
sents the maximum power available for continuous opera-
tion. Jets are maintained at 100% RPM as considered in
take-off.

NOTE

METO Power is held throughout the climb by ad-
vancing the throttles as necessary to hold limit
torque or manifold pressure.

FUEL USED: The fuel used, 1462 pounds, consists of
1062 pounds for warm-up, taxi, and take-off, and 400
pounds required to climb from sea level to 4200 feet
{pressure altitude). Climb fuel is read from Figure A4-1,
Climb at METO Power (Tanks ON).

NOTE

The same fuel is required for climb in the detailed
flight plan as predicted in the general plan,

GROUND DISTANCE: Ground distance, 6 nautical
miles, is read from Figure A4-1, Qimb at METO Power
(Tanks ON).

Change 10 A75
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CRUISE (1) OUTBOUND AT 5000 FEET (DENSITY ALTITUDE).

Gross Fuel Cruise Fuel Ground Time
Weight Weight Power TAS GS Ground Used Distance (hrs)
(b) (b) | ts) (kts) N.Mi/Lb | (b) (n. mi.)
56,388 9888 1085 BHP 132 157 0.164 2000 328 21
) Man. Lean
1990 RPM
86 psi TOP

GROSS WEIGHT: The gross weight at the start of the out-
bound cruise leg is 56,388 pounds which is the take-off
gross weight minus the fuel used for warm-up, taxi, take-
off, and climb:

57,850 - 1462 = 56,388 pounds

FUEL WEIGHT: The fuel weight at the start of the out-
bound cruise leg is 9888 pounds which is the original fuel
load minus the fuel used for warm-up, taxi, take-off, and
climb:

11,350 - 1462 = 9888 pounds

CRUISE POWER: The power setting for the outbound
cruise leg is read from Figure A5-2, Air Nautical Miles Per
Pound of Fuel (5000 Feet - Tanks ON). Since it is desired
to fly the mission at 99% Best Economy, a “25-knot tail-
wind” line must be interpolated between the “no-wind"”
line and the “50-knot tailwind’’ line. Interpolation of the
gross weight is also necessary since the 56,388 pound gross
weight lies between the 55,000 and 60,000 pound gross
weight lines. The intersection of these two interpolated
lines establishes a point on the chart from which the power
required may be read. The interpolated power is found

to be 1085 BHP. Refer to Power Schedule tabulations of
Part A2 for the RPM and TOP required.

TRUE AIRSPEED (TAS): The true airspeed of 132 knots
is read from the airspeed scale along the bottom edge of

GROUND SPEED (GS): Ground speed is computed by
adding the tailwind to the true airspeed.

132+ 25 =157 knots

GROUND NAUTICAL MILES PER POUND: The ground
nautical miles per pound is computed by reading air nauti-
cal miles per pound from the scale at the left edge of
Figure A5-2, and then substituting in the formula given
under “CONDITIONS” on the chart:

GS

Ground N. Mi/Lb = Air N. Mi/Lb XTAS
157

Ground N. Mi/Lb = 0.138 x 132 = 0.164

FUEL USED: 2000-pound gross weight reduction is used
for resetting power in order to achieve the performance
specified in Long Range Prediction and Air Nautical Miles
Per Pound of Fuel Charts.

GROUND DISTANCE: Ground distance is computed by
multiplying ground n. miflb x fuel used:

ground distance = 0.164 x 2000 = 328 miles
TIME: The duration of the first cruise leg is computed by
dividing the ground distance by the ground distance by the
ground speed:

. 328
time = —— = 2.1 hours

the Air Nautical Miles Per Pound of Fuel Chart (5000 Feet), 167
Figure A5-2.
CRUISE (2) OUTBOUND AT 5000 FEET (DENSITY ALTITUDE).
Gross Fuel Cruise Fuel Ground Time
Weight Weight Power TAS GS Ground Used Distance (hrs)
ab) @b) (kts) (kts) N.Mi/Lb | (b) @mi) |
_ T—
54,388 7888 1025 BHP 131.5 156.5 0.171 971 166 1.1
Man. Lean
1900 RPM
86 psi TOP
A7-6 Change 10
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GROSS WEIGHT: 56,388 - 2000 = 54,388 pounds.
FUEL WEIGHT: 9888 - 2000 ~ 7888 pounds.

CRUISE POWER: Power required for cruise at 54,388
pounds is taken from Figure A5-2, Air Nautical Miles Per
Pound of Fuel (5000 Feet - Tanks ON). Power setting
{RPM and TOP) are again read from the Power Schedule
tabulations of Part A2,

TRUE AIRSPEED (TAS): The rue airspeed of 131.5 knots
is read from the Air Nautical Miles Per Pound of Fuel
Chart, Figure A5-2.

GROUND SPEED (GS): Ground speed is computed by
adding the tailwind to the true airspeed.

131.5 + 25 = 156.5 knots

GROUND NAUTICAL MILES PER POUND: Ground
nautical miles per pound is determined by reading air nauti-
cal miles per pound and substituting in the formula:

GS

Ground N, Mi/Lb = Air N. Mi/Lb fo_S—

T. 0. 1C-123K-1

156.5
1315

GROUND DISTANCE: Since the first 2000-pound reduc-
tion in fuel covered more than half of the outbound leg,
the second segment of the outbound leg is terminated on
the basis of distance remaining rather than a full 2000-
pound reduction in fuel load. Distance remaining equals
the total distance minus the distance covered in the initial
climb and the first outbound segment:

500 - 6 - 328 = 166 miles

FUEL USED: Fuel used in computed by dividing the
yound distance by the ground naatical miles per pound:

Ground N. Mi/Lb = 0.144 x —= 0.171

= 971 pounds

166
fuel used = 0171

TIME: Time is computed by dividing ground distance by
ground speed:

. 166
time 156.5 1.1 hour

RETURN WARM-UP, TAXI, TAKE-OFF AND CLIMB TO 10,000 FEET (DENSITY ALTITUDE).

Gross Fuel Pressure Qlimb Power Fuel Ground Time in
Weight Weight Altitude Reciprocating Jet Used Distance Climb

(ib) {ib) ft) Ezfmes _ Engines (ib) {n. mi.) {min)
45,317 6917 1000 1900 BHP 100% RPM | 1512 8 4

to Rich
8400 2600 RPM
115.5 psi TOP
GROSS WEIGHT: The gross weight for the return take-off NOTE

is the landing gross weight minus the cargo unloaded.
Gross weight = 53,417 - 8100 = 45,317
FUEL WEIGHT: 7888 - 971 = 6917 pounds

ALTITUDE: A pressure altitude of 9400 feet (10,000 feet
density altitude) is selected for the return trip to permit
direct reading of cruise data from Figure A5-3 Air Nautical
Miles Per Pound of Fuel (10,000 Feet) and to take advan-
tage of a lower headwind.

CLIMB POWER: METO Power is used for the climb in
order to obtain the climb performance specified in Figure
A4-2, Climb at METO Power. This power setting represents
the maximum power available for continuous operation.
Jets are maintained at 100% RPM as considered in the re-
turn take-off,

METO Power is held throughout the climb by ad-.
vancing the throttles as necessary to hold limit tor-
que or manifold pressure. Above 7100 feet (on a
Standard Day) full throttle is required until high
blower is selected. Refer to SUPERCHARGER
SHIFT DURING CLIMB, Section Vil

FUEL USED: The fuel used, 1512 pounds, consists of
1062 pounds for warm-up, taxi, and take-off, plus 450
pounds required to climb from 1000 feet to 9400 feet
{pressure altitude). Climb fuel is read from Figure A4-2,
Climb at METO Power.

GROUND DISTANCE: Ground distance, 8 nautical miles,
is determined by reading 9 air nautical miles from Figure
A4-2, Qimb at METO Power, and subtracting 1 nautical
mile due to a 10-knot headwind for 5 minutes.

TIME: Time consumed during the climb, 4 minutes, is read
directly from Figure A4-2, Climb at METO Power.

Change 10 AT
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CRUISE (3) BACK AT 10,000 FEET (DENSITY ALTITUDE).

Gross Fuel Cruise Fuel Ground Time
Weight Weight Power TAS GS Ground Used Distance |  (hrs)
(b) (b) _ (kts) (kts) N. Mi/Lb @ib) {n. mi.)
43,805 5405 940 BHP 141.2 131.2 0.156 2000 312 24
Man. Lean
1840 RPM
81 psi TOP

GROSS WEIGHT: The gross weight at the start of the re-
turn cruise leg is 43,805 pounds, which is the take-off gross
weight minus the fuel used for warm-up, taxi, take-off, and
climb:

45,317 - 1512 = 43,805

FUEL WEIGHT: The fuel weight at the start of the return
cruise leg is 5405 pounds, which is the fuel weight prior to
take-off minus the fuel used for warmup, taxi, take-off,
and climb:

6917 - 1512 = 5405 pounds

CRUISE POWER: The power setting for the return cruise
leg is read from Figure A5.3, Air Nautical Miles Per Pound
of Fuel (10,000 Feet - Tanks ON). Since it is desired to
fly the mission at 99% Best Economy, a “10-knot head-
wind” line must be interpolated between the “no wind"
line and the “50-knot headwind” line. Interpolation of the
gross weight is also necessary since the 43,805 pound gross
weight lies between the 45,000 and 40,000-pound gross
weight lines. The intersection of these two interpoiated
lines establishes a point on the chart from which the power
setting may be read. The interpolated power setting is
found to be 940 BHP.

TRUE AIRSPEED (TAS): The true airspeed of 141.2
knots is read from the airspeed scale along the bottom edge
of the Air Nautical Miles Per Pound of Fuel Chart (10,000
feet), Figure A5-3.

CRUISE {4) BACK AT 10,000 FEET (DENSITY ALTITUDE).

GROUND SPEED (GS): Ground speed is computed by
subtracting the 10-knot headwind from the true airspeed:

141.2-10 = 131.2 knots

GROUND NATUICAL MILES PER POUND: The ground
nautical miles per pound is computed by reading air nauti-
cal miles per pound from the scale at the left edge of Fig-
ure A5-3, and then substituting in the formula given under
“CONDITIONS" on the chart:

GS

Ground N. Mi/Lb = Air N. Mi/Lbx TAS

131.2
G N. Mi/Lb= 0.168 x —— = (),
round N. Mi/Lb = 0.168 x 141.2 0.156

FUEL USED: 2000-pound gross weight reduction is used
for resetting power in order to achieve the performance
specified in Long Range Prediction and Air Nautical Miles
Per Pound of Fuel Charts.

GROUND DISTANCE: Ground distance is computed by
multiplying ground n. mi/ftb x fuel used:

ground distance = 0.156 x 2000 = 312 miles

TIME: The duration of the third cruise leg is computed
by dividing the ground distance by the ground speed.

312
Time = 3" 2.4 hours

Gross Fuel Cruise Fuel Ground | Time
Weight Weight Power TAS GS Ground Used Distance | (hrs)
@b) (b) (kts) (kts) N. Mi/Lb {b) (n. mi.)
m——__ - — ——— m—
41,805 3405 920 BHP 140.8 130.8 0.160 1125 180 1.4
Man. Lean
1820 RPM
80 psi TOP
A7-8 Change 10
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GROSS WEIGHT: 43,805 - 2000 = 41,805 pounds.
FUEL WEIGHT: 5405 - 2000 = 3405 pounds.

CRUISE POWER: Power required for cruise at 41,805
pounds is taken from Figure A5-3, Air Nautical Miles Per
Pound of Fuel (10,000 Feet - Tanks ON).

TRUE AIRSPEED (TAS): The true airspeed of 140.8
knots is read from the Air Nautical Miles Per Pound of Fuel
Chart, Figure A5-3.

GROUND SPEED (GS): Ground speed is computed by
subtracting the headwind from the true sirspeed.

140.8 - 10 ~ 130.8

GROUND NAUTICAL MILES PER POUND: Ground
nautical miles per pound is determined by reading air nauti-
cal miles per pound and substituting in the formula:

: . G§
Ground N. Mi/Lb = Air N. Mi/Lbx TAS

130.8
140.8

Ground N. Mi/Lb= 0.172x = (0.160

GROUND DISTANCE: Since the first segment of the re-
turn leg covered more than half of the distance, the remain.
ing segment is terminated on the basis of distance remaining
rather than a full 2000-pound reduction in fuel load. Dis-
tance remaining equals the total distance minus the distance
covered in the climb and the first return segment:

500- 8- 312~ 180 miles

FUEL USED: Fuel used is computed by dividing the
ground distance by the ground nautical miles per pound:

180
fuel used 0.160 1125 pounds
TIME: Time is computed by dividing the ground distance
by ground speed:

. 180
time 130.8 = 1.4 hours

Excess Fuel.

Excess fuel is the fuel remaining at the end of the flight
(excluding reserve fuel) and is computed by subtracting
the fuel used on the last cruise segment from the fuel
weight at the beginning of the segment, then deducting the
required reserve:

3405-1125 = 2280 pounds
Since the total fuel required to complete the flight

amounts to 9070 pounds (1462 + 2000 + 971 + 1512 +
2000 + 1125 = 9070), the 2280 pounds remaining are

considered in excess of the required reserve of 907 pounds
{10% x 9070 = 907 pounds). Furthermore, reserve fuel
should not exceed the amount required for two hours of
flight at normal cruising speed - or 1550 pounds as deter-
mined in the general flight plan. Therefore, the original
fuel load estimate of 11,350 pounds must be reduced by at
teast 730 pounds (2280 - 1550 = 730) and may be reduced
by as much as 1373 pounds if desired (2280 - 907 = 1373).

ADDITIONAL CONSIDERATIONS,

Engine-out Operation.

Because of the drastic changes involved in airspeed and fuel
consumption, engine failure represents one of the most
important variations to the flight plan which might occur
enroute. Accordingly, it is advisable that a preflight study
of the engine-out performance of the aircraft be made, so
that when the emergency occurs, the pilot is not suddenly
faced with the decision to proceed on course or to turn
back. Also of immediate concern in such an emergency is
the ability to maintain altitude. Fuel consumption must of
course be immediately considered since the high power
settings required for engine-out flight cause considerable
reduction in range. Also, the opposing jet, opposite the
running reciprocating engine should be used at a fuel flow
level to maintain 100 feet per minute rate of climb, mini-
mum,

Equi-time Point.

The decision to proceed or turn back can be made before-
hand by first computing the distance to the Equi-Time
Point. This is the point at which the time required to re-
turn equals the time required to continue on the the desti-
nation. However, depending upon the fuel remaining and
the engine-out fuel consumption, a safe return or continu-
ation from the Equi-Time Point may or may not be pos-
sible. In order to determine this, it is necessary to consult
the Air Nautical Miles Per Pound of Fuel Charts (Engine-
Out Operation) and compare the fuel consumption (cor-
rected to ground n. mi/lb) with the ground distance and
tuel remaining.

NOTE

By definition of the Equi-Time Point, it is implied
that if a safe return is possible with an engine-out,
continuation is also possible and vice-verss.

Should this comparison show that a safe return or continu-
ation is possible from the Equi-Time Point, the pilot is then
assured that he can reach either his base or his destination,
regardiess of where an engine failure might occur. If the
failure occurs prior to reaching the Equi-Time Point, he
can safely continue. The distance to this point from the

Change 10 A19
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departure point is computed by the following formula:

D- TD x GSr
GSr + GSc
where TD = total ground distance to destination
GSr = engine-out ground speed returning
GSc = engine-out ground speed continuing

To investigate the possibility of returning on the engine
from the Equi-Time Point, it is necessary first of all to
approximate the gross weight at that point. Assume that
the original fuel load were reduced by 1373 pounds in

RETURN WITH ENGINE-OUT FROM EQUI-TIME POINT,

order to carry the minimum required reserve. The actual
gross weight at the start of the outbound leg would then be
56,477 pounds (57, 850 - 1373 = 56,477). Based on first
segment fuel consumption, the gross weight at the mid.
point of the outbound leg would be 53,491 pounds:

250
fuel used to mid-point = = «
uel used Lo mig-poin 0.164 1524

gross weight = 56,477 - 1524 - 1462 = 53,491
Although the Equi-Time Point will fall somewhere short of

the mid-point because of the 25-knot tailwind, mid-point
gross weight may be used for planning purposes.

Mid-
point Power Setting Speed
Gross Reciprocating Jet (knots) Ground | Ground Fuel Fuel
Weight Engines Engine TAS | GSr GSc N. Mi/ Distance |Required Weight
(b) LB (n. mi.) b) (Ib)
53,491 1800 BHP 1250 1b/hr 137 112 162 0.040 204 5100 7308
Rich Fue! Flow
2470 RPM
115.5 psi TOP

MID-POINT GROSS WEIGHT: Mid-point gross weight

is determined by subtracting 1373 pounds of excess fuel
and fuel required to reach the mid-point of the outbound
leg, plus the fuel required for warm-up, taxi, take-off, and
climb (1462):

57,850- 1373 - 1524 - 1462 = 53,491

POWER SETTINGS: Power settings are taken from Figure
A5-15, Air Nautical Miles Per Pound of Fuel, one jet engine
at 1250 pounds fuel flow. Since the previous 25-knot tail-
wind must now be considered a headwind, a “25-knot
headwind” line must be sketched in between the “no wind”
line and the “50-knot headwind" line. Interpolation of the
poss weight is necessary since the gross weight is between
the 50,000 and the 55,000-pound gross weight lines.

A7-10 Change 10

SPEED: An operating point is established on Figure A5-15
at the intersection of the 53,491-pound gross weight line
(sketched-in) and the 25-knot headwind line (sketched-in).
True airspeed (137 knots) is then read vertically below on
the airspeed scale at the bottom of the chart. Ground
speed returning is determined by subtracting the headwind.
Ground speed continuing is equal to the same TAS plus a
25-knot tailwind,

GSr = 137.25 = 112knots
GSc ~ 137+ 25 = 162 knots

GROUND NAUTICAL MILES PER POUND: The ground
nautical miles per pound is computed by reading air nauti-
cal miles per pound from the scale at the left edge of Fig-

ure A5-15 and then substituting in the formula given underl

“CONDITIONS” on the chart:
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GS
Ground N. Mi = Aj —_—
oun /Lb = Air N. Mi/Lb xT! S

Ground N. Mi/Lb =0.049 x—%?—- 0.040

GROUND DISTANCE: The distance to the Equi-Time
Point from the departure point is computed from the fol-
lowing formula:

. TDx GSr
GSr + GSe

_500x112 - 56,000
112+162 274

D

D = 204 nautical miles

FUEL REQUIRED: Fuel required to return is computed
by dividing the ground distance by the ground nautical
miles per pound:

. 204
Fuel required 0.040 5100 pounds

FUEL WEIGHT: Fuel weight at the Equi-Time Point is
computed by deducting excess fuel, and the fuel required
to reach the Equi-Time Point {two-engine operation), from
the fuel weight at the start of the outbound cruise leg:

fuel required to Equi-Time Point =

distance _ 204-6 . 198 . 1907 pounds
n. miflb 0.164 0.164 P

excess fuel = 1373 pounds
fuel weight = 9888-1207-1373 = 7308

By comparing the fuel required to return on one recipro-
cating engine and one jet engine at a fuel flow of 1250
pounds (5100 pounds) with the fuel weight at the Equi-
Time Point (7308 pounds) it may be seen that with the
fuel load as planned, it is possible to return to base or to
continue on to the destination with 2208 pounds of fuel to
spare (7308 - 5100 = 2208). In order to complete the
engine-out planning, a similar analysis should be prepared
for the return flight.

TAKE-OFF AND LANDING DATA (TOLD) CARD.

A take-off and landing data card is now published as part
of the Pilot’s cardboard check list, T. 0. 1C.123K-1CL-1.
A sample data card is shown on the last pages of Appendix
1 of the Right Manual.

When the detailed analysis of the flight has been completed,
the factors related to take-off performance should be en-
tered on the card for ready reference. This information
may then be used by the pilot in briefing the crew imme-
diately prior to take-off. Upon arrival at the destination,
the copilot should obtain the necessary data for determin-
ing the landing performance and prepare this section of the
card for review by the pilot.

T. 0. 1C-123K-1

Take-off Conditions.

Free Air Temperature { FAT) - obtained from Base Opera-
tions or tower.

Carburetor Air Temperature (CAT) - same as Free Air
Temperature except at Maximum Power when CAT =
FAT + 7°C.

Dewpoint (DP) - obtained from Base Operations or tower.

Pressure Altitude (PA) - obtained from Base Operations or
tower.

Density Altitude (DA) - obtained from Density Altitude
Curve, Appendix, Part 1.

Wind - Direction in degrees magnetic and speed obtained
from Base Operations or tower,

Gross Weight - actual take-off gross weight obtained from
Weight and Balance Clearance, Form “F.”

Runway Length {Rwy. Lgth.) - obtained from Base Opera-
tions or AF Pilots Handbook.

Headwind Component (H. Wind Comp.) - obtained from
Crosswind Take-Off Chart, Appendix, Part 3.

Crosswind Component (X Wind Comp.) - obtained from
Crosswind Take-Off Chart, Appendix, Part 3.

Take-off Data.

NOTE

Record applicable data for both “wet” and “‘dry”
power.

Manifold Pressure (MAP) - obtained from Appendix, Part 2.
Power Schedule Charts.

Expected Torque (Exp. TOP) - obtained from Brake Horse-
power Available charts, Appendix, Part 2.

Minimum Performance Torque (Min. Perf. TOP) - obtained
from Brake Horsepower Available charts, Appendix,
Part 2.

Take-off Gross Weight Limit (T.0. G. W. Limit) - obtain
from Take-Off Gross Weight Limit chart, Appendix,

Part 3 for flight limitation of Critical Field Length chart,
Appendix, Part 3 for field limitation.

Take-Off Distance (T.O. Dist.) - obtained from the Take-Off
Distance charts, Appendix, Part 3, and corrected for run-
way surface condition and runway gradient, using Fig-
ures A3-21 and A3.23,

Take-Off Speed (T.O. Speed) - obtained from Take-Off Dis.
tance charts, Appendix, Part 3, then checked against
minimum nose wheel lift-off speed on Figure A3-12,
Crosswind Take-Off.

Engine-Out Best Climb Speed - obtained from Engine-Out
Rate of Qlimb charts, Appendix, Part 4.

Engine-Out Rate of Climb - obtained from Engine-Out Rate
of Qlimb charts, Appendix, Part 4.

Engine-Out Service Ceiling (Maximum Dry) - obtained from
Emergency Service Ceiling charts, Appendix, Part 4.

Change 10 A7-11




T. 0.1CG123K-1

Landing Immediately after Take-off.

Final Approach Speed - obtained from Landing Distances
charts, Appendix, Part 6.

Landing Distance (Brakes Only) - obtained from Landing
Distance (Brakes Only) charts, Appendix, Part 6.

Landing Conditions.

Field Elevation (Fld. Elv.) - enter field elevation of intended
destination.

Runway Length (Rwy. Lgth.) - enter runway length at in-
tended destination.

Gross Weight - take-off gross weight minus the fuel used to
complete the mission.

Free Air Temperature (FAT) - enter forecasted FAT at
destination.

Pressure Altitude (PA) - enter pressure altitude at destina-
tion.

A1-12 Change 10

Density Altitude (DA) - obtain from Density Altitude
curve, Appendix, Part 1.

Wind - enter forecasted wind direction and velocity,

Headwind Component - obtained from Crosswind Take-
Off chart, Appendix, Parf 3.

Crosswind Component - obtained from Crosswind Take-Off
chart, Appendix, Part 3.

Landing Data,

Final Approach Speed - obtained from Landing Distance
charts, Part 6,

Touchdown Speed (T/D) - obtained from Landing Distance
charts, Appendix, Part 6, then checked against minimum
nosewhee! touchdown speed on Crosswind Landing
chart, Figure A6-1.

Landing Distance (Brakes Only) - obtained from the Land-
ing Distance charts, Appendix, Part 6, then corrected
for runway surface condition and runway gradient,
using Figures A6-10 thru A6-13,
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AC Secondary Bus Switch. . ......
AC Power System. . ...........
Acceleration, Take-Off . .. ......A3-14,6AS-84* thru

T.0. 1C-123K-1

ALPHABETICAL INDEX

s Denotes lllustrations.

veeeer  Alel
ceeees 3-38B
erees 151
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All Weather Operation. ... ............ 9-1
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Altimeter

..........................
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Altimeter-Encoder AAU-21/A . ........... 1-82
Altimeter Setting . . ................. 1-81*
Altitude Compensator, APU .. .......... 4-54
Anchor Cables, Paratroop . . . . ...+ 4s... 4-58
Attitude Indicator. . . ... ... .cvv v v en.. 1.84
ANJAIC10 ... ... i 417
AN/AIC-18 ... .. 4.19
ANJAPN.S . ettt 4.33
ANJAPN-22 . i 4-29
ANJAPNTO . ... . e iiieeiinenns 4-33
AN/APN-1S0 . ... ... ittt ineenn, 4-30A
ANJAPX-T2 . i i 4-32
AN/ARA-25 . ... ... cieiiinanconnns 4-26
AN/ARA-3L ... . . it iiiitnaacrnas 4-34
AN/ARC-2T ........... e . 4-23
AN/ARC-34 . .. ... et s e r i ae e 4-24
AN/ARC-44 .. ............ t e s e 4-33
AN/ARN.G8 ., ....... P e s e e 4-27
AN/ARN-12 .. ... eintanenansss 431
AN/ARN-14 . ... ... v iiinienecnen 4-27
AN/ARN-21 . ... ... inirrnnenner, 4231
AN/ARN-31 . ... . ... it nensna 4-28
AN/ARN-32 . ............ . ceees 4231
ANJARN-9T, . i i 4.28
ANJASA-3 .. i i it it e 4-33
AN/CRT- 3 . . i i trirerrennrrrrnns 4-33
Angle of Attack/Stall Warning System ... 1-84, 7-17+*

flight operation ............ A £3 £

indicator . . . ............. f e 1-84

test switch and light e e eoss  1-84
Antennas, Radio. . . ..... ..o 4-30*
Anti-Collision Light fe e s 4.37
Anti-Icing Systems (see Heating, Ventilating

and Anti-Icing Systems)

Anti-gkidSystem . . . . ... ..... .. ... T-15
Approaches

fceandrain. .. ......... . ... .. . 9-6

instrument. . ... 9-2
APU (see Auxiliary Power Unit)
Arrangement General .............. 1.2+
Ash Receivers....... . ]
Assault Procedures ........... cea... 2-38
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Assault Procedures (Continued)

after take-off ~climb ....... s e 2-40
after Ianding . ........ erserssaea. 339
beforetake-off .........c..000... 3-89
go-amnd.. e et et et 2-39
landing . ettt see e . 2-29,2-33
take-off . . .. ...... ... 2-23,2-40
Asymmetrical Fuel Loadmg P\ael Transfer

Failure . ...... . e e 347
Automatic Heater Limit Svnchel s e e 4-1
Auxiliary Fuel Long Range System . ..., .1-26,7-14A

Auxiliary Fuel Long Range System

AJ/A4BY-1 Equipment Aircraft |, | . . . . 1-24°, 1-26
Auxiliary Fuel Transfer Pump and
Control Panel . . .. ......... s . 1e25°
Auxiliary Ground Loading Ramps . ....... 4-58F
Auxiliary Hydraulic Pump Switch . .....,. 1-§8
Auxiliary Oil Long Range System . ... .. .. 1-18
Auxiliary Oil Pump Timer Failure . ...... 3.22
Auxiliary Power Unit . ......... veeae.  4-52
altitude compensator valve , . ... ...... 4-54
APU and hydraulicpower . . .. ........ 4-56*
APU controls . . . ...ovcvnervrcones 4-53*
compartment lighting. ..... ceeeea 4239
components . . ... . 4-53
emergency operating procedures ceeree. 457
fire .. ... .. 3.217
fire detector test button . , . .. vesceees 1-86
fuel bypass, manual. . .......... vees 455
fuel consumption. . ......... veeseeas Al-S
fuelsupply. .. ....... ... eew 4-55%
generator ﬂeld control . & 1
generatorswitch. . . .. ............ . 4-54
governor lever . .......c.00 0000 4-54
ignitionswitch . ..........c....... 4-54
loadmeter . . ....... cerenssens 455
normal operating procedure i eeerseses 451
Operation. . . ... cecesecasaose. 483
rewlndsunwhawe.............. 4-55
starterswitch. . . .. .. c. v vvvnrroe.. 454
voltage regulator rheostat ........... 457
voltmeter . ........0cce0vuvscres 4=57
voltmeter selector switch. . . ......... 4-57
warning light . ... ... 4-55
Axes, Emergency ........c005. ceess 1-100
B
Backup Feathering System .. ... ....... e 116
Bait-Out. . ........... ittt 3.-32A
overland...................... . 3-32A
overwater . .. ............ 00 ...n .o 3-33
Bail-OutChute .. ..................... 1.94
Bail-Out Hatch Removed
Flightwith. . ................... aes 6-7
Balance .. ...... ...ttt 21
Battery . ..o v i it a e 1.31
enduranice . ... ... .. i i i i 3-53
BatteryEndurance. . ................... 3.53
Battery Overheat ..................... 3-58A
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BatterySwitch. . . ........... cnneea 1-44
Before Entering the Alrcraft . .......... 82A
Beforelanding . . .................. 2.30
Before Leaving the Aircraft ....... .. 240,912
Before Starting Reciprocating Engines . . ... .. 2-10, 87
Before Take-off . . . . . . .. 2-19,82B,849.19.11
Bells, Alarm . . . . ..........cc0cus.. 1-100
Best Glide Speed . . . ..... e s 314
Blackout Curtains . ................. 4-69
Boost Pump Failure
jet engine .. ... s 347
reciprocatingengine .. ............. 347
Boost Pump Operation
macelletank . . ................... 7-13
22 O 7-14
Brake Horsepower
available . . . ........... c.. o A23
available . . . ... e A328° thru A2-33*
caleulation. . . ............ e 7-10
vefuelflow ........ Ce et A25
vsfuelflow . ........... e e e A2-34¢
Brake Systems .. ............ . 1-78, 7-15
accumulatorgage . . ............... 1-18
air brakes schematic............ ene 1-79*
anti-skid system. . . .......... svees  1-15
emergency airbrakes . ............. 1-79
emergency air brake pressure gages . ... 1-80
emergency air brake valve handles ..... 1-80
emergencyoperation. . .. ........... 362
hydraulic brake pedals. .. ... ceesene. 1278
hydraulic brakes schematic .......... 1-76*
limitations. . . ......... 000 uee.. 5-16
moisture drainvalve . . ., ........... 1-80
parkingbrake, . .......... et oo 1-79
shut-offvalve. . . . ................ 1-78
skidding . ............... . ... T-15
Braking techniques
Aftertouchdown .................. 1-16
cooling .. ...t it 1-16
taxiing ......... ... .. 0. .. 1-16
Briefing, Passenger .. . ........ Cesrereaniean 82
Bus Switch, Secondary. . . .. ......0.... 1-34A
Buttons
APUfieldcontrol . ............. ees 454

fire detector warning light test . . ...... 1-88

generator field control relay. . ... 1-37,1-44,4-54
heaterstart . . ...........c00cvves 4.5
landing gear manual control . ......... 1-73
manifold pressure purge valve. . . ...... 1-9
silence, landing gear warninghorn. .. ... 1.72
test, APUfiredetector. . . .. ......... 1-86
test, fuel quantity indicator........... 1-23
test, landing gear warning light . . . ..... 1-73

Bypass Valve, Manual Fuel . ........... 4.5§
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CabinHeat Valve Handles ............. -6
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Cables, Paratroop Anchor . ..........
Calculation of Brake Horsepower . .....

Carburetor Air

components . ......
control ..... e i e s e .
levers. ...... et e e et
limit, temperature
temperature indicators ..... e e
Carburetor Icing
conditions . . ......
effect on carburetor metering . .......
indications. . ......... e e e
induction . ..., .........
internal. . ... .. e e e
prevention . ........ et s m s

Cargo, jettisoning . ...............
Cargo Compartment

aft . e e e e .. -12%
control panel hghts ........ eo. . 4-38% 4-39
data case..... e e ‘e -69
ditching hatches and escape ladder. . ... -
dome light switches. . .. ..... chs e -

]
floor light switches ., ... ......,...

1
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1
8
1
forwara..,......... e s -T0*
side windows .. ..... e e e -99
stowage boX . . . ... .. i v -68
Cargo Door and Ramp Systems. . . .., ... o -59
auxiliary ground loading ramps . .. ..... -59
cargo door system ..,......... e -
cargorampsystem .. .........00.n. 4-62
controlpanel .. .................. 4-58F*
door emergency release handle . . .. .... 4-62
door hydraulic lock . ........ veeswews 4-58
doorlever.........¢c.0v0eivvnevae, 4-59
door schematic ...... et . 4-60*
door uplock pins . . . . ..... e e e 4-82
emergencyoperation. . ... ... .... PN 4-65
normaloperation .. ......0c00n.... 4-83
operating limitations . . .. ........... 5-8
ramp emergency release handles. . ..... 4-63
ramp hydrauliclock ..............., 4-62
ramplever ... ...t icrn ... 4-62
ramp positioning links . ..., ........ 4-63, 4-64*
ramp schematic ......... 4-61*
warning lights . . ................. 4-83
Cargo Loading Equipment , ............ 4-58F
Casualty Carrying Equipment. . .. ....... 4-58
Ceilings
absolute . . . . . .. .. .. e e e A4-36, A4-37

service, emergency. ... . A4-4, A4-28% thru A4-35*

Center-of-Gravity Limitations . ......... 5-10

Checklists
afterlanding ........................... 2.36
after take-off-climb ................... . 2.25
before exterior inspection .. .. ... i 2-3
beforelanding . ... .0 i 2-30
before leaving aircraft............ 240,912
before starting reciprocating engines . . . . . . . 210
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Checklists (Continued)

before take-off . . ... .. it 2-19
crosswind take-off ............... 225
Cmiae...........4¢..¢.. » . Y 2‘28
descent ., . .......c00.... e 2-30
exterior . ... ...t e, . 25, 2.7
exterior inspection . ............... 25
engine ground operation . . .. ......... 212
engine-out . . ... ... ... 00000, . 38,39
eNngine FUN=UP. . . 4 v v vt v o s s v o m e ons 2-16
engine shutdown, reciprocating . .. ....... 2.37
engine WArm-up . ............. ce.. 213
flight engineer .. ........ e 84
fueltransfer . ................ e 7-14
go-around .. ........... e . 2-35
interior inspection .. ........c.. ... 2-5
line-up ., ... viie o a 2-21
loadmaster ........... ... 0.0, 8-5
MAVIZAtOT. « v i v v ii e st it i . 83
passenger briefing .. .............. 8.2
Pilot . . . v v e e e e e e 8.2
preflight . .. ... .0 ii e 23
priortoloading ....... .00 8-3
post flight engine check e e 2.37
starting reciprocating engmes e e 2:11
take-off . . .. ... ... . e e 2-22
take~off and climb. .. ... .. e 2-26*
taxiing ........ e 2-15
touch—and -g0 landing ............... 2:35
thru-flight . . ... ... ooy 2-2
Chemically Correct Mixture , ... .., . 7-3
Circuit Breaker Panels ....... . 1 38 thru 1-41
Clearance
obstacle . ............couuiiinn.. 2-33
L5 T 2-17*
Clear ViewWindows. . . ... .......... . 4-69
Climb
assault .. ...... ... . i oo, 2-42
at metopower .......... .0 ... A4l

at metopower. .. ......
cold weather procedure ..

data ... i e

instrument. ..........
normzl.......

supercharger shift ... ...

closed Pattern Procedure
Cockpit Arrangement

copilot's . ...........

pilot's. .. ...........
Cockpit Dome Lights .....

Cockpit Dome Light Rheostats ..., .....
Cockpit Temperature Switch".
Cold Weather Procedures . . .
Cold Weather Procedures . , .

after take-off-climb . ...

before leaving aircraft. ..

before take-off . . ... ...

descent.............
Climbout flight path

.....A45‘thruA413‘

b e e 9-8
I ¢ 12|
et 9-2
2-25
7-9
. . 2-2
ceea . 1-682%, 1-63%
e 1-60%, 1-61*
. 2%
.. 4-39
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et 9-8
e e 8-8
N 2 1
e e 9-12
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cee e 9-12
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C continuved C continved
Cold Weather Procedures (Continued) Crossfeed, Fuel J
during flight . . . .. . it e i 9-11 3 ... 1230, 7413
engine starting . .. ... e sa e 9-9 recipr_ocating .................... 1-19, 7-13
groundtests. . .. ........c0 000 g-11 Crosswind ’
landing . ...... et a e i 9-12 taxiing .. ... i 2-16
ofl dilution. . ........... e 9-10* landing . ........ ...l 2-34. A6-1 '
planning . ... .. ie i i 9.8 landing . . ... ... . Lo e e Ab-6*
preheating . ...\ v vt r i 9.8 take-off. . .. ............ . ..., 2-25,A33
preparation for ﬂjght ............... g-8 ta'ke-oﬁ ........................ A3-30*
starting engines .., . . et .. 9-9 Cruise
Btopping engines . . ... ... au ... . 9-12 check list . ..., ..... ..., ..., ..., 2.28 .
take-0ff. . v v oo u s, T, .. 9-11 data ...... ettt AS5-2 /
taxiing .. ... P PR 5 § | fceandrain................ ey 9-5
WATI-UD « v s v oo rnee s vnns e eeae g-11 instrument flight. . . . ... ........... 9-1
white-out. ... .. e e 8.8 Cruise Charts . . ............. A5-6* thru A5-39*
winterization . . .. .. it a0 -8 Cylinder Head Temperature Limits. . ... 5-6, 1-10
Communications Equipment {see Electronic Cylinder Head Temperature Indicators . ... 1-11
Equipment)
Communications Equipment Table. .. ..... 4-20*
Communications Switch, Emergency ...... 4-11
Compass Signal Power Amplifier . ,...... 4-43 D
azimuthindicator ................. 4-47
bearing converter ., ..... et 4-47 Data Card, Take-off and Landing ........ 21
compass slaving cutout switch, . ...... . 4-46 DC Electrical Power Supply. .. ......... 1-35*
copilot's heading indicator ., .,....... 4-47 DC Emergency Communications Bus . ... .. 1-42 }
distributionof outputs , . . ........... 4-43 DC Flight Emergency Bus . . ....... v 1.37+ '
emergencyoperation . . . ... ...... ... 4-45 DC POWer. .« it s cse i e e s s e e 1-30, 1-35*
functions . . ... ... . i e 4-44> DC Power System (see Electrical
magnetic slaved operauon ........... 4-46 System}
navigator's heading indicator ......... 4-47 DCPrimaryBus . . ...t viivenneens 1-43~ :
pilot's heading indicator. ............ 4-46 DCSecondary Bus ., ... ... ccovvnense-on 1-42~ ’
c remote couslgalsls switch . ............ ‘;-‘1‘2‘ Defoliant DumpRate . . ............ 3-36A*
ompressor Stall. . .. ............... - ; .
Configuration (see Flight Charactensncs) 6-6 g%z:mg, Failure of Propeller. .......... 3-26
icing, Propeller . . . ....... .. v ot 4-15
Control Column Shaker . . ............. 7-15 Density Altitude Al-4 i
Control Forces and Glide Angle .. ....... 6-6 ; dude T B* Al-9* :
Density Altitude. . ... ... ... ... Al-8*, Al-9
Control Panel, Cargo Compartment Descent
Lights . ..covovvnvenvannnnn 4-38%, 4-39 cold weather procedure .. ........ .o 9.12
Control Quadrant...........cvvven.. 1-5+ instrument flight. . ... ... .......... 9.2
Controllable Check Valve .. ..... e 1-75 e R 2.30
Coptlot DeSCIIPHON. « . v o v e e viee e e e eans 1-1
cockpit arrangement . .............. 1-60* Desert Procedures. ... ........ che s 9-13
ues - - el Yo 8;3, Detailed Flight PIan . . . .« ovvvennnn... ATS
Correction, Airspeed Installation . . . .. Al-4, Al-6* g::zt;‘;': of Inoperative Engine ... .- - - o

Couplings, Hydraullc i r et e 1-59 (see Fire Detector System)

gg:!is;ii!ﬂsicator L A I IR S s e e 4‘28 Dﬂutel‘ mmnd mygen Reguhtor ....... 4-34
opemi!:m 7-10 Dilution, Ol .. . eveverunnnnooaenss1-18,7-13
-witches”“.”“ """ 1-9 Dimensions et e s e e 1-1 )
Crew . 14 Descent......... e 2
Crew Compartment Side Windows . . . . . ... 1-99 D‘{;;;fm Finding Equipment em
Crew Coordination . . .. vuuvuuunnn... 8-1 FM. L 434
Crew Compartment Covers . . .......... 4-89  eatie T ettt -
Crew Conpartment Spotlights — - - - - ..  4.39 gii::ah::eg:rs,smtic................. 4-33 ‘l
CrewDuties .........co0nveeennen.  B8e1 Janding i e eeieeee.  AB2 )
Crew Ditching Hatch and Escape Ladder ... 1-93 landing . . . T AG-T* thru A6 14*
Crew Compartment gmhc Side "’(’;“0" cene 406 landing, corrections . . . . . . A6-3, AG-15* thru A6-19+ J
Grew Compartment Spray System Controls, . | incremental landing . . . .. ........ AG-4, A6-20
Typical. . . oo v e - T A3-3 J
Critical Field Length . ... . A3-7, A3-63% thru A3.73% tAKE-Off. o v v v ennenernnns A3-43% thru A3-52*
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4-25+
4-19
4-3%
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1-98
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1-100

334

4-87
4-65
350
8346
4-13
382
360
360
4-42
361

Emergency Procedures. .
Emergency Radio, AN/CRT-3. ....... ‘o
Emergency Release, Reverse Lock .. ... .. 361
Emergency Take-Off and Landing . .. .....
Engine Compartment Covers ...........
Engine Data. . ...
Engine Emergency Panel.
Engine Fire htingnuhing Syatem .......
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4-89
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1-88
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recip. engine ., .
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Engine htmmm {Jet)

1-18
1-16
1-16
1-15
1-15

axhaust gas temp. indicator . .........
fuel flowindicators . . ... .cc00c e vas
fuel pressure indicators. ............
oil pressure indicators .............
tachometers.
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carburetor air temp. indicator ........
cylinder head temp, indicator . ........
fuel pressure indicator .......... ses 111
Mprmet&ﬂp. ““‘ooo ooooooo s 1"11
unﬂo‘dpn‘mw‘ RS A A A N B I A 3 1.
ofl temp. indicators. . .............. 1-11
oupmwmn LRI R I A A 1“11
mmm"“.........-o..-e-..... 1*9
torquemeters . ........,c0.... cecaon 1-10

Engine-out

bestclimbspeed. ........c00000c-- 34
detection of inoperative engine ....... . 31
taflure inflight .................. 310
m”mmwo......“‘!‘..... s.?
fliight characteristics. . . .. ... .cc... 32
go-around . . 318
e ¢ & & 5" 8‘15
3-20%,3-21+
8.3+
319

LRI NN R RN N N

318
319

Engine Prebeat . . . 4-12
Engine Start Panel . 1-10*
“mewr.-...............o... 1"1&
Entrances Emergency. . ......0.... 839 ,342¢
Equipment Drop Signal Lights . ......... 1-90
Exits, EMOIEEnCY .. 0o v. oo o 341%, 548", 349
Exterior Lighting
“me 0 5 4 * S 0K E OGP ES S
bmmm £ 5 65 0 80O see e
Mh‘ew LI AR A S BRI IR R Y B IR A N
mmmm)lw.‘....."...
mw-ooooooooooooooo-coo
mmw LI SRRSO B B R B B AN 2R 2R 2 B J
mmlnmm...'."""
Extermal Power Receptacle ........
Extinguishers, Band Fire
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4-37
4-37
4-37
4-38
4-38
4-31
1-59
1.31
1.3
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F
Failure
auxiliary oil pump timer ............ 3-22
brakes .....vivivenavonaaroecas 362
electrical system . .........ccu e 358
engine-out flight characteristics ....... 3-2
flight emergency bus relay s 3.51
fueltank .. ......... ... 346
fueltransfer ..... 3-47
gear extension .. .......... e 3-60
gear retraction. .. . v . v vt i it e n v 361
hydraulic system .......... e 360
instrument select switch . .......... . 4.28
inverter .. ... ... vttty 3-57
inverter .. ... ... v crenn .. 3-59*
jetengine . ......... et 313
jet engine boostpump ....... e e . 347
jet engine-driven fuelpump ........ . 347
jet engine generator . .............. 3-56
landing gear. . . .... ...t enen 3-60
landing-nose,; main gear .. ... .. e 3-38
loss of all electrical power. ... ... .... 3-58
partial electrical powerloss.. ... ..... 3-50
propeller. ... ... ..... ... ... ..., 3.22
propellerdeicing . ................ 3.28
propeller feathering . ....... e . 3-25
propeller oil leakage . . . ............ 3-26
propeller reversing. . .. ........... . 3-26
propeller unfeathering . . . ... e e 3-28
propeller unreversing .. ............ 3-26
reciprocating engine boost pump .. ... - 347
reciprocating engine during flight . ... .. 3-10
reciprocating engine during take-off. ... . 3.7
reciprocating engine generators {one or
two). e e e e . e Vs 3-51
recxprocatmg engine generators (three). . . 3-53
reciprocating engine generators {four) . . . 3-53
Fail-Safe, Steering System. . .. ......... 1.78
Field Control Relays. . .. ............. 1-44~
Fire
auxiliary powerunit. . . ... ... ... ... 3-32
electrical. . . .......... e e, 3.32
fuselage. . ... ... ........ 3-29
heating system . . ... .... b e e e 3-29
jettisoning fueltanks ... ... . v 3-34
jetengine . . ... ... ... ... ... 3.28
smoke and {lame identification. .. 3.28,3-30*,3.31*
smoke elimination. . ... ...... e 3-32A
reciprocating engine (during flight). . . ... 3-27
WINE ot v ettt e et e 3-32
Fire Detection System (Jet Engme)
APU fire detector testbutton. . . ....... 1-86
jet engine fire detector test buttons ..... 1-86
Fire Detection System (Recip. Engine
and APU)
engine fire detector loop test switch. .. .. 1-86
engine {ire detector warning light and
test buttons. .. ....... e ee e 1-86
fire detector warning lights ..., ....... 1.86
firehandle..................c.u.. 1-85
looptestswitch .................. 1-86
3
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F continved

Fire Detection System (Continued)
master fire detector warning light . . ..
thermocouple detectorunits . ... ...
warning lights . ... .. ..o 0.
warning light test buttons . . . .. .. ...

-

.
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.. 1-86
1-85, 1-87*
.. 1-88

.. 1-88

Fire Detector Loop Test Switch . ........ 1-86
Fire Detector Warning Lights .......... 1-86
Fire Detector Warning Light Test Button., .. 1-86
Fire Extinguishing Agent Discharge
Switch . .. ... vt oo, 1-86 1-83
FireHandle ............. ... 1-85
First AidKits . . .. ... e es e eas 1-100
Flameout , .. ... e 314,987
Flap Potentiometer ..........v.0..4. 116
Flashlights . . . .. .. ... ... vt 1-100
Flat Tire Landing . ........ ... 00000 3-38
Flame ldentification. ... ..... .. . .. 3.28,3-30*
Flight Characteristics
bail-out natcnremoved . . . ...... ... R 67
both drop tanks instagled ... ......... 6-
both nacelle tanks jettisoned . . ........ 6-
cargo door and ramp open . . ..., ..., 6~
drop tank icing . ....... 6-
landing light coverlost . . . . . . . . .. . 3-
one drop tank installed. . ... ......... 6-
one nacelle tank jettisoned . . ......... 6

Flight Controls Lock
lever . ....... .
Flight Controls System e e
aileroncentrols ... .............
elevator controls ee .
flight controls lock . .. .... ... ...
reverse lock

i

.
HMO—'T‘HHH
DB O

]

]
e e D KD B D D w3 O I DD WY

rudder controls ... ... e e . 1-64
Flight Controls Throttle Stop cees s aees 1-5, 1-6*
Flight Emergency Bus Relay .. ...... .o 1-31
Flight Emergency Bus Relay Failure. . .. 3-81
Flight Mechanic, duties . . . ... ......... 8-5
Flight Instruments . . . .. ... ... ..., .- 1-80
Flight Planning . ... ................ 2-1
Flight Report Holders . . ... .......... 4-69
Flight Restrictions ... ................. 21
FM Homing Group, AN/ARA-31 .......... 4-34
FM Radio Set

AN/ARC-44 . ........ e e e ese. . 4-33

FM-622A........ e ma e enees 4-35
Forced Landing Procedure e e 3-37
Formation Lights. .. ...... . X
Foot Warmer Handles. e e - 4-7
Fouling, Spark Plug

anti-fouling procedures ............. -7

CUFE . . i vt i v s n s ennonsnonsnns -1

in-flight protection ., ... .. e e . 1-7
Free Air Temperature Indicator. .. ........... 1.84
Fresh Air Ventilating Valves and Nozzles. . . 4-8
Friction Control Knob. ... .... e e s .1-4*, 1-6
Fuel )

alternategrade ............. NN 5-8

crossfeed operation. . .. .......... . 7-13

droptank., . .. ... ittt s 7-14
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F continued

Fuel (Continued)
management . .,
quantity limftations . . . ..., ... 0o
transfercheck . ... .00 v v eevseeocuan
wing fuel load. .. .....

Fuel Flow Indicators ... .............

Fuel System - Jet
DOOSt PUIIPS . v v 4 v v v v v o vt mw e a s .
boost pump switches . ., ... ... ... ...
COMPONENLS . . v i v v e v v v v v e v vt o n s
control system . . .. ..... ... .. .. ...
crossfeed switch. . . . ... ...........
crossfeedvalves. . . ... ............
emergencyoperation. .. .......... e
firewall shut-off valves . ... ...... NN
fuel flow indicators . ... ............
fuelmozzles . . .. ... . .. it
fuel pressure indicators., . . ..........
fuel pump, jetengine . ., ... ... e s
fuel pump failure, engine-driven ... ....
fuel selector panel .
fuel quantity limitations . . ... ........
fuel transfer . . ... ..t ir s
Operation. . .. . v oo v vt ittt

P T T B S I Y AR

schematic . ........... e ‘e
transfer check . .. .......... N
Fuel System - Reciprocating . ................

asymmetrical fuel loading . ..........
auxiliary fuel long range system ... ....
boost pump switches . . ... ... .......
COmpOoNents . . ... ..t s e
crossfeed operation. . ... ... e e 1-19,
drop tank air pump switches . . . ... ....
droptank fuel. . ..................
drop tank fuel flow indicator light .. ....
drop tank jettison switches . . ... ... ‘e
emergency operation. ... ... ... e
engine-driven fuel pump failure. . .. ... .
fuel consumption, APU. . . ... ....... .

fuel consumption, heater . ...........
heater supply . .

D I R T R R R N A B A

hot prime .. ...
jettisoningtanks . . ... ..........
management . . . ....

manual fuel shut-off valves. . . ........
nacelle tank boost pump failure..... P
nacelle tank boost pump switches. .. ....
nacelle tank jettison switches .........
operation. . .. ... ... it i e,
Pressure drop . ... ... mveevnenes
pressure indicators. .. .....,....
quantitychart. .. ............
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Fuel System - Reciprocating (Continued)

quantity indicators . ........ S e e e 1-23
quantity indicator test buttens . . . .. ... . 1-23
gquantity limitations . . . . ..... e 5-8
schematic ... ... v . 1-20*
selector panel ... ... et et e e - 1-27*
shut-off switches ., . . ... ........... 1-19
system components . . ... .... e 1-19
system operation .., ............... 1-19
tank failure .. ... ... .. .. ... ... 3-46
transfercheck . ... ... .. ... ... 1-14
Fuel System Emergency Operation
asymmetrical fuelloading .. ......... 3-47
fuel tank failure . .. ............... 3-46
fuel pressuredrop ........ e e . 312
jet engine boost pump failure .. ....... 3-47
jet engine fuel pump failure .. ....... . 3-47
reciprocating engine boost pump failure . . 3-47
reciprocating engine-driven fuel pump
failure .. .... e e 3-47
tank jettisoning. . . . ... .. ... oo 3-34
Fuselage Fire . . . .......... e e 3-29
Fuel Pressure Indicators
YeCID . . v i e e i e e s 1-11
jet ... o e s e e e s 1-16
Fuselage Lights. . . . ... et e 4-37
G
Gages J
aileron deicing pressure ............ 4-15
brake accumulator. . . ... ... ... ... . 1-78
hot prime temperature. . . ... ........ 7-9
main hvdraulic accumulator . ... .... 1-59
manifold pressure. . . .. .. et a0 1-9
pressure, emergency air brake . . . .. .o 1-80
GCU. . ..t ittt s it isnc e 145
Gear Shift Knob, Static Line Retriever..... 4.58
Generators
APU . .. ittt i e e .. 4-54
APUwarninglight. . ............... 4-55
enginedriven, . ......................... 1.31
failure, jetengine . ............... . 3-56
failure, reciprocatingengine . . ......... 3.51
field control relay buttons. . .. ... 1-37,1-44,4-54
generator control units (GCU). ........ 1-45

loadmeters. . . . ... i e
switches and warning lights. . .. ...
Generator Control Units (GCU)......

Ve

.. .1-44,4.55

.« v .

General Arrangement . . .. ... ... ...

Glide
angle . ..........

MAXIMUM FAOGZE .« . o v a v s oo v o

* e v e v r e e

1-34
1-45 T
1-2*

8-6
3-14
314
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Glide (Continued)

propellers feathered . . . . . . . . .. .. 3-16B*
propellers windmilling . . . .. .. .. 3-16A%, 3-17*
range ..... e e 3-15

rate-of-sink. . . ... i s it e e 3-14
Glide Slope Equipment, AN/ARN-31 ...... 4-28

Glogsary ........... e e . Al-l
Go-around . ........ 0000 e e e 2.35
engine-out . .. ... .0 0. e 3-18
GrossWeight .. .............. 1-4
Ground-controlled Approach ..... Cere e 9-4*
Ground Lock Pins, Landing Gear ...... 1-69, 1.70*
Ground Tests, cold weather . . .. ........ 9-11
Gyro Magnetic Compass System . ., ...... 4-43
compass slaving cutout switch. . .. .. co. 4-46
navigator's heading indicator ......... 4-47
operation. . .. ..o i s 4.46
pllot's heading indicator. .. .......... 4-46
remote compass switch . ., ........ .. 4-45
H
Hand Axes, EMEergency . . . ..« oo v v oot o 1-100
Handcrank, Landing Gear Emergency ..... 1-75
Hand Fire Extinguishers .. ........ ...« 1-93
Handles
APU rewind starting ....... e 4-55
cabinheat valve .. ... ...... i e 4-6
cargo door emergency release ........ 4-62
door,quickrelease . ............... 1-95
downlock, nose gear emergency... .. .es 1-75
emergency air brakevalve . . . ... ..... 1-80
fire . ... e 1-85
fOOt WATIMEer. . . . . v o v v v s ve v os sonse 4-7
ramp emergency release . ........... 4-63
release, reverselock .. ... 00l 1-65
release, main landing gear uplock ...... 1-71
release, nose landing gear uplock ...... 1-75
side window defrosting, lower . ... ..... 4-6
side window defrosting, upper . . ....... 4-1
windshield . . . .. ... et ens 4-6
Hatches
ditching, cargo compartment. .. .. ..... 1-94
ditching, crew . ............ ereeas 1-83
ditching, overhead. . ........ s 1-93
Heading Indicator
copilot's . .......... e e vee.  4-41
pilot's.......... sr e veee. 4-46
Keadsets..... ........ R 2 L
Heater Fuel and Air Supply . .. c. i i e 4-1

Heater Ignition Switches . .. ........... 4-5
Heater Warning Lights . .. .....ccvs0ec 4-9

Heating System Fire. . ... ... cccv o0 . 3-29
Heating System Valves ... ........c. .4-8%, 4-9
Heating, Ventilating and Anti-lcing System
accessory control panel G he i ea e 4-11*
allerondeicing ... ...... .e 4-13, 4-14*
anemostats ............0000 000 . 4-6

anti-icing temperature indicator e s 4-9
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H continued

Heating, Ventilating and Anti-Ieing System (Continued}

automatic heater limit switches. . ... ... 4-1
auxlliary heat outlet ,.............. 4-7
cabin heat valve handles. . .......... 4.6, 4-6*
cargo heat distribution. . .. .......... 4-6
cockpit temperature switch. . . . .. .. ... 4.5
crew and compartment ventilation ... ... 4-12
emergency operating procedures . . ..... 4-13
engine preheat , ..., .. e aa e e 4-12
foot warmer handles ...... e 4-7
fresh air ventilating ........ . - 4-8
heater fuel and afr supply. ... ........ 4-1
heater fuel consumption, ....... ceees AlLS
heater ignition switches , . .. ...... - 4-5
heater startbutton . ............... 4-5
heater warning lights. . . . ... ........ 4-9
heating system fire, . ... .. e e 3-29
heating system valve check......... .. 7-9
lower side window defrosting valve
handle .. ... nerin i nnan 4-6
manual shut-off valve .. ...... o s 4-13, 4-15*
navigator's ventilator .. ............ 4-8
normal operating procedures .. ....... 4-9
primary selector switch. . ... ....... 4-4, 4-4*
propeller deicing loadmeters . ........ 4-15
propeller deicing switches . .......... 4-15
shecematic . .. ... ... e nn 4-2*
shutdown . .. ... ... . 0. v 4-12
side window defrosting handles . ....... 4.6
temperature selection rheostats . ...... 4-5
thermostats . . . . ... inwnn.a 4-4
upper side window defrosting handles . . . . 4.7
valvecheck .. ......... .. ... ... 17-9
windshield defrosting valve handles . ... 4-6,4-7*
wing and tail anti-icing . ............ 4-10
HF Liaison Equipment 6188-1, 618'1‘ I..... 4-26
Height ............... e 1-1
Hi-Volume Engine Console Assembly and
Operator Console Panel Assembly . . . . . . . 4-90*
Hi-Volume Flushing - Chemical Remaining . .. 4-96
Hi-Volume Pumping Unit and Engine . . . . . . 4-85
Holding, Instrument Flight. ... .. Pe s e 9.2
Horn, Landing Gear Warning . .......... 1-72
Hot Prime Temperature Gages. . .... s 1-11
Hot Fuel Prime Schematic......... e 7-9*
Hot Fuel Prime System. . ............. 7-8
Hot Prime Switch. . ... ..... ... ... ... 1-8
Hot Start, Jet Engine . ........... veee 313
Hot Weather Procedures . . . ........... 9-14
Hydraulic Air Pressure Valve . .. ....... 1-59
Hydraulic Brakes
anti-gkid system., . ............. . o 715
braking technique ...... ciiesrere.. 1-16
cooling .. ... Ch s e v e e e e 7-16
emergencyoperation, .. ..., ... ... 362
pedalsystem ............¢c.c0000.. 1-78
schematic . ....... ..o rnnnnn 1-178*
skidding . ...........c0ccver0es. 1-15
techniques . ... .....cocevvonvwoss T1-18
Hydraulic Pressure Gage ..... P £1.1¢
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H continued

Hydraulic Shut-off Valves . ... ..c.cc. .. .
Hydraulic System......
auxiliary hydraulic pump switch che e
components . ....... ceas et
emergency brake system .. ...... ...
emergencyoperation..... ... v
external hydraulic couplings . . ... ....

hydraulicpower .. .... ..o e .
hydraulic pressure gage. . .. ... .o e
hydraulic reservoir drainvalve. . ......
hydraulic shut-off valves . ...........

main accumulator gage ..... s e
pressure regulator .......... s e
pressure switch . ........ crenseens

reverse lock schematic . . ..........,
Hydraulic System Emergency Operation

loss of hydraulic pressure . ... .......
i
Ice and Rain
approach . . .. i i e e
crutsing flight ........ ¢ v
landing . ............
take-off. . . ... . s e i
Icing, Carburetor
conditions .. .........
effect on carburetor metering.. ceeavas
indications. . .. ... o0t v v .
mductionoc'Co‘lv‘hb.tl..l‘il.cl
internal. ...........
prevention . .. ....c. 00ttt es o
Ice,Removal of . . ... ... v evnsons
IFF Transponder System (AN/APX-72) ........
ignition Analyzer Equipment .. .........
Ignition Switches ..... chee s ens ‘e
INSApproach .. ......cccvvvee
Improved Liquid Chemist Spray . . . . . . .. .

Improved Liquid Chemical Spray System
Schematic . . . .. .. ... 0 e 0
Improved Pesticide Spray System Controls
Operator Console Panel Assembly . . . . . .
Improved Pesticide Spray System Instrument
RangeMarkings . . .. ... ... .....
Improved Pesticide Spray System Servicing . . .
Indicators
allerontrimtab . .......... 00000
angleof attack .. ...cvcni v o
anti-icing temperature. . ... .... .. ..
‘u‘m'l'l"."ll"Q.QO'.".I
carburetor air temperature .........
cylinder head temperature .. ........
droptank fuelflow ............c..
elevatortrimtab ................
exhaust gas temperature . ..........
mwwn.u...’..“."’l.....
freeairtemperature . . . ... ...cev s
fuel flow indicators . . . . .o v cveuoes,
fuelpressure . ........cccceaes01-11,
fuelquantity. . . ... ..o et

Index 10 Change 10
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1-58
1-56
1-58
1-56
362
3-60
1-59
1-57*
1-59
1-58
1-59
1-59
1-58
1-58
1-58*

360

9-6
9-5

9-5

-4
T6A*
-4
-6
7-6
7-6
9-9
4-32
1-11
1-8
-4+

4-88*
4-86*
4-91

5-5*
1-102*

1-84
1-84

4-9
1-84
4-47
1-11
1-11
1-268
1-84
1-16
1-67
i-84
i-16
1-16
1-33
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Indicators (Continued)

heading, copilot’s . .....cvv e, 447
heading, navigator's .............. . 4-47
heading, pilot's .......... creses  4-46

jet engine fire extinguisher dxscharg ces  1-93
landing gearposition. . .......... e 173
nacelle fire extinguisher discharge ..... 1-93
ollpressure. . . ......ccveveeea. a1l 1-15
oil temperature ......... e eaan .o 1-11
OXYREN . 4.0 vnnnerans co v s, »ee 4-42
radiomagnetic . . . ........... cenes  4-26%
ruddertrimtab .......... 00000 1-64
water injection system., . . .. ... ... 1-9
wingflapposition . . .. ... i 1-67
Inertia Reel Lock........ ceversessas 1-100

Inspection, interior .....

LEE N A 8'2A

Instruments . ..........cccc0000... 1-80
altimeter setting. . ... ... o0 n 1-81*
attitude indicators......... 1-84
angle of attack indicator. ., . ........ 1-84, 1-85*

compass signal power amplifier ....... 4-43

copilot’s panel , . e e e e

1-91%, 1-92*

engine, . ,..... ce e 1-9

{see Engine Instmments)

enginepanel. . .. ...c00eernncreann 1-90*
flight . ......... ceeseae e e 1-80

free air temperature indicator ...

cnses 1-84
gyro magnetic compass system . ....... 4-43

jetengine . ... ....... .. 1-11
Hghts . .. ... ittt it 4-39
navigational flight . . ... .. ceeeresens 1-80
navigational , . ....... ceecieianaa. 443
NDAVIGALOT'S . . .. vt nvevecnnonone 4-50*
puot'spanel..................... 1-90*
power requirements .;.......... 1.82B* 1.84
range markings. . ...... 5-1 5-3%,5-4* 5-4 A% 5-5*
reciprocattngengine;.............. 1-9
Instrument Flight. . .......cc. ... 8-1
approaches .. ....ccc0uvnennnens 9-2
beforeflight. . . ... ..ot ietnnvaass 9-1
before take-off . . ... 9-1
clmb ... .. . i i e e . 8.2
Cruising . ... ... et i e nnns 8-2
descent . .., .....cci000rnnenrone 9-2
ground-controlled approach ......... -4+
holding ..... 9-2
ns........ -4+
take-off. ...... ................9-29—5
taxiing . ... 0 i et s 8-1
turbulence . . . ........c0c et tennn -6
Intercommunigations Equipment, AN/AIC-10 ..., 417
emergency operation ..........c.c00iciinns 4-19
beadsets ............. feeeersearseaaees 4-19
mlcmphones ............................ 419
mnge filterswitch .. ...................... 4-19
Intercommunications Equipment, AN/AIC-18 ... 4-18A
emergency operation. . ........... cereasenn 4-19
microphones and headsets ....... vereerene. 418
range filterswitch . ....................... 4-19
InterforInspection. . .............cocvuvun.n. 8-4

Ve
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c | continved J continued
- Interior Lighting Jet Engine (Contimued)
(/ APU compartment light rheostat . ...... 4-39 fuel firewall shutoff valves . . .. ....... 1-30
cargo compartment dome lights, ,...... 4-41 fuel flow indicators . .. .. ..o 0n.. 1-18
cargo compartment floor lights . . ., ,.... 4-41 fuelnozzles . .......vnrevuvneeass 1-13
r cargo compartment lights master switch. . 4-41 fuel pressure indicators. . ........... 1-18
cockpitdome lights . . .............. 4-39 fuelpump ....,..ccceeennonseanss 1-13
controlpanellights , . ........... 4-38% 4-39 fuelpump failure .. ..ccovereeraas 347
crewcompartment ........ 000062+ 4-39 fuelsystem . .......00cvvuenvenes 1-12
) instrument lights .. ............... 439 inlet door indicatorlight ............ 1-15
magnetic compass. . ... .. ceeee 439
ngneticcompasscardholdernght..... 4-39 Instrument.’. . .. ..contiernrennn. 1-15
navigator's instrument lights ..,...... 4-39 lubrication and scavangepump ........ 1-15
mvmtor.ssutionljght-..-‘oo.ooo.- 4-39 m‘nfuelcom’.ml..-.........q.... 1"13
navigator'sswivel light , . ........... 4-38 master fire detector warning light . . . ... 1-88
overhead panel lights. . ............. 439 maximum engine overspeed ,......... 3-14
pilot's instrument lights. . ........... 4-39 motoring switches., . .. . ... ..c0cutan 1-14
radio compartment light. . ,.......... 4-39 oilcooler ...,....ciieeossosss 113 1-15
radioconsolepanel ................ 4-39 oilfilter .. ... .0t iiosnorrsesa. 1-15
radiopanel lights . . ......... erenee 439 oil pressure indicators ............. 1-15
warning lights .. ................ 4-4]1 oflsystem.........oo0vvenevnaa. 1-15
failure......................3—57359* oiltank.........iiitienareene.. 115
stngle-phase‘.......‘...".'...‘ 1-48 Opemtingtimelimits............... 5-7
three-phase..-oo.-..-.......-o.o ’v"a over'peedgovemr°.°’."""'.“‘ 1’13
overspeed, maximum, . .........s.. 57,6314
pressurizing and drainvalves . . ....... 1-13
servicing. . . ..t i i nenn 1-98*
starter/generators . ............... 1-31
.~ J starter/generator voltmeter selector

‘ switch . ... ... ... titnenenens 1-34
Jet Anti-Icing Systems . .............. 4-18 starter limitations . ............... 57
loadmeters .........0c0vuecoeee. 417 startpanel.................... 1-10*
BWILCRES & v vttt ee teersnesneene. 417 start switches . ............... 1-13, 1-14*
thermostats . . v . .o v vvvanvsasoos 417 tachometers. . ................. 1-15
JELENGINe .. oouerna i 5.6 thermocouple detector units .. ...... 1-85, 1-87*
air inlet door limitations .. .. R 5-8 throttle switches. . . .. .......... ... 1-14
anti-icing systems . ....... .. 4-18 variable geometry actuators . , . ....... 1-13

boost pump failure ....

cectens 347 Jet Engine Circuit Breaker Panels ....... 1-4¢¢
boost pump operation. . . .

7-13, 7-14 Jet Engine Fire Extinguishing System

s e s »
*
s .
. s »

« 5 % e s e e

circuit breaker panels - cecess  1-49* extinguishing agent discharge switch. . ... 1.83

controls .. ...cc00 a0 cesesn 1-13 extinguisher discharge indicators. ...... 1-83

crossfeed opentions ceeneeaaasas . 7-13 Jet Engine Generator Control Panel. ...... 1-45¢
CUlAWAY. . c s oo nsovsneosne . 1-12% Jet Engine Generator Control Unit. . ...... 1-45

dangeraAreas . ....cccceavnonssecs  222% Jet Engine Generator Failure........... 356

deicingsystem . .. ........... 4-16 Jet Engine Generator Field Control Relay

description .......ccveeveeen
emergencies . ............c...
engine-driven fuel pump fallure. ...

1-11 Buttons, . .. ...vieerineccnncese 1-44
313 Jet Engine Generator Loadmeters., ....... 1-45
347 Jet Engine Generator Switches and

exhaust gas temperature indicators ..... 1-16 Warning Lights . ................ 1.3
exhaust gas temperature limits . . . ..... 5-7 Jet Fuel Flow and Thrust Horsepower
extinguishing agent discharge switch .... 1-83 Versus Airspeed ........ A2-5 A2-35% A2-38¢
3 fire . . ....... P ] Jet Starter/Generators . . ............. 131
i fire detectionsystem............... 1-868 Jettisoning
fire detector testbuttons . ........... 1-88 cargoandequipment . .............. 334
fire detector warning lights . ......... 1-86 CMEIEeNCY . ¢« e o v st veennsacsoanss 334
fire extinguisher discharge injectors . ... 1-93 4 5 N 3-35
fire extinguishing system . .. ......... 1-93 forcedlanding. . .................. 335
flame-ott .. ..0oe.nonenssanssaase 9-1 fuel transfer failure. . . ............. 3-35
el DOOBL PUDBIP . .o v erevvverersces 1-28 fueltanks. .. ............c00n00.. 334
fuel control system . . ....c.00cessen. 1-12 Hferafts . .................0.... 340
fuel crossfeed valves. .............. 1-30 lossofpower . .........00000000.. 335

Change 10 Index 11
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K
Kits, First Aid .. .......... fee e 1-100
L
Ladders, Escape .. ......... e e e .. 1-93
ladders, Portable . .. ............ cee 474
Lamps, Spare .. .......c.0nunvs N 4-69
Landing
anti-skid system inoperative.......... 339
AsSaull . ... e e . 2-33
crosswind ... ... ... ... chereona 2-34
distances . . ............... . . see Distances
forced. . ... ov e vt an 3317
ArouUNd . ... 2.35
ceandrain . .. ... ... 0 000 .o 9-6
NOFMAl . .. v et e - 2-32
slippery runways ... .....00. 00 v 2-34
toucheand-go . . ... .....0uc.. e 2-35
unimproved runways . ..... e e 2-35
use of reverse thrust. .. ......... FEIN 232
without brakes . . . ............. .o 339
Landing and Go-around . . . .. ........ .« 2-38%
Landing Gear System . . . ........... N
control and indication ... ........... 1-71=
controllable check valve. . . ... .... ‘e 1-75
dOOrS . . . i v o n v v it nnunn e e 1-67
downlocks . ... ...... ... 1-67
electrical failure . ... ............. 381
emergency extension. ....... s . 3-63*
emergency handcrank .. ........ esee 1-75
emergency operation . . .. ... v . 3.61
emergency release knob. . ... tees e 1-11
gearlever .. ........0000000. “eee 1-71
ground lock pins, main. . ... ceaee.s 169 1.70
ground lock pins, nose . . ... ....... 1-69, 1-70*
hydraulic failure. ....... ch e e 361
hydraulic selector valve lever R T |
main landing gear uplock release handle . . 1-75
manual control buttons normal operation. . 1-73
nose gear emergency downlock handle, . 1-75, 1-73*
nosegearoperations . . ... ..., 0000 1-68+
nose gear steering schematic ......... 1-74*
nose landing gear uplock release handle .. 1-75
position indicators . ............... 1-73
strength limitations. . . ..... serxesees 515
uplock releases ........ cre e 1-72+
uplocks . ... v v i fee e 1-67
warning horn and silence button P B4
warning light . ........ crennnseens 173
warning light test button. . . ... siee e 1-73
Landing Lights
loss of landing light cover . ,......... 3.39
switches . . .............. erees  4-38
Landing Weight Versus Rate-o!-Sink cens B-lB8*
Level Flight Performance . . . .A5-2, A5-6~ thru A5-20
Levers
APUgovernor .......... cereasnes 454
carburetorair ........ 1-6
cll'todoor.......... ooooo LI R Y “59
flight controls lock . . ... serecscesss 104
h!ﬂmgear..‘.. oooooo LR R AR 2 A 1'?1
WIXIUTe. . oo v v e ee e crec s 1-6
Index 12 Change 11
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Levers (Continued)

propeller. .. .... ..o ivi i ann.. 1-16
FAIND & v v v v st e v wnr s N . 4-62
wing flaps . ... . e s e et e 1-66
Life Rafts, Jemsonlng ........... .o 340
Lighting
exterior ...... e e s 4-37
interior. ......... 4-38
Limitations, Operating
air inletdoor...... fr s as e 5-8
afrspeed . ....... c e [ 5-8
alternate fuel limits . ........... .. 5-4B*
alternate grade fuel. .. ... cr e s e 5-8
CArgo door and ramp . v .. e s o v oo oo 5-8
center-of-gravity . . ... ..... ... .. 5-9
cylinder head temperature . .......... 5-6
engine, take-off ................ . 5-1
fuel quantity. .. .. 5-8
jet engine operating time limxts ........ 5-7
jet exhaust gas temperature .. ........ 5-7
jet starter .. ..... C e et 5-7
instrument range markings. ... ....... 51
maximum jet engine overspeed , ....... 5-7
minimum crew requirements ......... 5-1
performance ... .. ..ot n 5-17
prohibited maneuvers . ............. 5-9
propeller. . . ... .. it i 5-8
WEIGRL . . Lt i e 5-9
Limitations, Operating Airspeed, cylinder
headtemperature. . . . ... ... .0c0. 7-10
Line-Up ... ...t nnrunne cr e 2-21
Links, Ramp Positioning . . ... ...... . 4-63, 4-64*
Liquid Spray Boom and Nozzles, Typical . ... 4-83*
Liquid Spray Boom Storage Provision . . .. 4-96
LiquidSpray Tank . . . . . .. ... ... . -4-75,4-85
Liquid Spray Tank Installation, Typical. . . . . 4-77%
Liquid Spray System. . . ... ... ... ... 4-76¢

Liquid System Controls - Crew Compartment . .  4-81

Liquid System Controls - Speay Console. . . , . 4-80
Load Factors . .....c.vvv v v vnnnccns 5-11
Loading Areas. T 5-16
Loading Equxpment Cargo cesees e 4-58F
Loading Ramps, Auxiliary Ground ........ 4-58F
Loadmaster Duties. . .. ........... .o 8.5
Loadmeters

APUgenerator . . . ... . ... .. eeene 4-55

jet enginegenerator ............... 1-45

reciprocating engine generator . ....... 1-44
Lock, FlightControls . . .. ......cc000. 1-64
Loop Test Switch, Fire Detector. . ....... 1-86
LORAN (Long Range Navigation)

ANJAPN-IBT . o oi i ieiiennnnnnncns . 4-32D
Loss of All Electrical Power . ., ........ 3-58
Loss of Hydraulic Pressure, ........... 360
Loss of Landing Light Cover .. ......... 3839
Loudspeaker System, Airborne. . ... ... 4-35 4-36*
Low Manifold Pressure. . ......c00004. 17-1

Long Range Prediction. . . .. AB5-4, A5-12° thru A5-37*

9



Magnetic Compass
cardholder Iight . . . ... cvvervnesees $-39
M‘d‘wwic‘wr P I IS IR S NN A R A A ] "‘6
mht-..o.".'.....'."t"lio.. "’3’

Magnetic Indicator, Radio . ............ 4-25*

Main Accumulator Gage ...... ceeesees 158

Maneuvering Flight . ... ..... ceeses 311 ,8-8

Maneuvers, Engine-Out Practice ....,... 319

ManMfold Pressure Gage . ........0.2.0 1-9

Manual Control Buttons, Landing Gear. . ... 1-73

Manual Fuel Shut-off Valves ........... 1-23

mwm'................u.. 7’1

mc"e‘o-ooot‘.ooolt.oo...o‘-- ‘-69

Marker Beacon, AN/ARN-12 or

AN/ARN‘::0:0-.00..00-00.00:# "31

Markings, Instrument Range .. ......... 5-1

Master Fire Detector Warning Light . .. ... 1-88

Maximum Glide . . .. ..v0vivernnncass 314
propeller feathered . ... ............ 316*
propeller windmilling . ............. 317*

Maximum Jet Engine Overspeed . . ....... 5-7

Medical Power Receptacles . . . ......... 474

Microphones and Headsets . . .. ......... 4-18

Minimum Control Speed Engine Out. . .. ... 34, 33*

Minimum Crew Requirements . ......... 5-1

Miscellaneous Emergency Equipment , . ... 1-89

Miacellaneous Equipment
ashreceivers, .. ........ 00000000
blackoutcurtatns .......c..v0.00
cArgo compartment datacase . .......
cargo compartment doors. . . ... ..o
CArgo compartment stowagebax . .....
clearviewwindows . . ........ ...,
crew compartment COVErs ......c.:s0+
drinking waterequipment . .. ........
dustexcluders .......cco00cc0s0.
engine compartment covers . ........ 4-89
ﬂightrepoﬂhﬁmeﬂ....‘...'..... “'69

. 414
.
.
.
.
»
.
.
-
.
.

AP CABES . . .. vsvcvrvnocronsecas 4-89
.
*
.
.
.
.
L
-
.
.

4-69
4-89
4-68
4-88
4-89
4-69
4-69
4-74

medical power receptacles . . ........ 4-T4
DAVigRtOr'Ss B€at . ... ... 0 aaen 467
pﬂottubecme“................- "’89
portable ladder. . .. ...... .. 00000 4-74
relieftubes . .. ... covvtensonrcoace 4-69
mrellmpm....--...-........ ‘-69
ﬂmxepmum.‘...-........-o 4"”
windshieldwipers , . ... ... .. 0000 4-88
Mixture, Chemically Correct ... ... .. .. 7-3
mmwer.........o........-.. l-g
Motoring Switches . .. ........cc0en 1-14A

Nacelle Fire Extinguisher Discharge
Indicators. . . ccvvcevreranrsaass 1-88
Nacelle Tank Boost Pump, operation . . . ... 7-13
Navigation Equipment
compass signal power amplifier ....... 4-43
drmmete!'.................;.... 4"48
driftmeter installation . . . .. ......... #-51°¢
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N continuved

Navigation Equipment (Continued)

Indicators .......ovcvvvvenecene.. 4-48
l“dpml’"mmmm‘.......... 4"&‘
periscopic sextant ..............4-50, 4-52*
slaved gyro magnetic compass system ... 4-43
Navigational Flight Instruments

(see Instruments)
Nevigator's Instrument Panel., . ........ 4-50*
Navigatiooal Instruments

arimuth indfcator .. ............... 447
bearing COmVerter . . .. .ovcsvsnoeoes 44T
copllot's heading indfcator . .......... 4-47
pilot's heading indicator. . . . .. .. ... 448
heading indicator . .........cc000.. 4-47
Navigator

driftmeter . .. ......cccivnoseenre 448
dutifes . .............. e easeaans 83
indicators ... .. vess. 4-47, 4-48
instrument lights . ...............,. 4-39
periscopic sextant. . . ............ 450, 4-.52¢

L A

. & » e

station ........... s ne s tveceass A-40*

stationlights . .. ................. 4-39
swivel light . .. ... B, ceres  4-39
ventilator . ............... 4.8
Night Ditching . . ..o oo v vivrveennnnnn 345
Night FIying . .. .. evveeenenvnneeens
emergencles . ......ccc0rc0n e 9-8
Non-Precision Approaches . . ..........
Normal Primer Switch . ........

Nose Armor . . . . . .. .. v vt i s i 4-97
Nose Gear

dmr(peﬂu(’n..-...-‘-....,'...- 1"08‘

emergency downlock handle ., ....., 1-73% 1-75

groundlockping . . ................ 1-70*

schematic . ......¢cc00cieinnneoes 1-74
steeringsystem . .. ........000000. 1-75
uplock release handle .............. 1-75
falluretoextend . . .. ....cicivn e 3-38
minimum touchdown speed , .......... 2-34
Nozzles, Fresh Air . ................ 4-8

o

Oil Leakage, Propeller .. ............. 8326
Oil Pressure Indicators

reciprocating . . ... ... .0 i i, 1-11
)“..cOOO...O:...Q.Q‘O0.0'.OQO 1"15

Oil System

auxiliary oil long range system . ....... 1-18
cooler operation manual . ........... T7T-13
dilution. . .. ... iiatensae. T-13, 8-10*
dilutionswitches, . . . .............. 1-18
diverter - segregator valve ., . ..... 7-11, 7-12¢
pressureindicators. . ........000... 1-15
temperaturecontral ..........:00... 1-18*
temnmnuiwon N O IR RN B ) ‘”11
temperature switches . ............. 1-17

Operating Limitations, . . ............. 5-1
Outlet, Auxiliary Heat, , .. ............ 4-7

Change 13 Index 13
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O continved

memwoooooooa-.o.ooooc
Overhead Ditching Hatches . .. .....0...
cargo compariment ditching batches and
crew ditching batch and escape Iadder . ..
Overhead Paoel . .. ......c00vvenenns
Overhead Panel Lights Rheostat . . . . ... .. ...
Overheated Battery . . . .................
Overspeed
jetengine. . . ........... ... ..., 3-14
reciprocatingengine. . ................ 56
propeller . ... .......... Ceetaeeaees 3.23
Overtemperature, JetEngine . . .. ... ....... 313
Oxygen System

“ s 0. 5'1‘ 7-‘
1-93

1-94
1-83
1-7e
4-39
3-58A

components . . . ... ... 441
durationchart. . .. .................. 4-40*
emergencyoperation . . ... ............ 4.42
fillervalve . . ..........ccvvenninnnn 442
indieators. . . . ... ... ............... 442

normaloperations. . . ... .............
portable bottle rechargers . . . ...... e
regulator . . ...... ... .. ... . ...

442
442
4-42

* s 60 900

Paratroop Anchor Cables. ... ....
Parking Brake. .. . 1.78
Partial Power Fallure. .. .. co0c v v v n . 3.50
PassengerBrieflng . ................oiiann 82

Passenger Information . . . 2-44
341

49 % 0 % 00081

1-78
1-64

brake .
meroo--noono*..-....aooo-oo
Performance
effects of configuration
effectsof power 1o8s . . . ..o vt es e
Performance Limitations .......
Pemmlcw....0...0.0'0...‘0
Performance Ve. Mixture .. ....ccca0es -2

Personnel Protective Armor . . . . . . .. ... .
Pesticide Bpray Systermns . . . .. ...
Piiot

SMWOY . . . .- . G he s s s e s e s 4-97

cockpit arrangement .. .......... 1-60% 1-61*
wmm’..................... 1-5
m"':vl.i....t..-.o.00.0.000. ‘2
MMMIOO..‘Q..OO’...OQ.. l‘w‘
Pins
wmrnmk.....OQQQCQOCOOOO ‘.‘z
main landing gear ground lock. . . . ... .. 109
aose landing gear groundlock . . . ... ... 1-09
m’wm P eE s es s s cae e 1“'”
Pitot Tube and Lift Transducer Heaters. ... ¢-15
mw”ﬁa‘Q.....'OCQOQ'..... “15
mmmu....'...’.......t‘ “‘9

th.m-".i....o.'l..l.... ’-1

2 6 2 8 4 6B P O P H LS K S S EIN e

5-17
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Index 14 Change 13
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Postflight Engine Check ..............
W‘Om!ter,mp.o......o-.......
Power Loss and Performance ..........

Power-off Stall Speeds ......
Power-onStallfpeeds ...............
MeerM.’..O.Q..O'Q.o..'.o
Power Receplacle, External. ...........

LI A AN WY

4-37
2-37
1-18
517
8.5
8.2+

A2-1

1-31

Power Requirements, Instrument ., ... 1-82*, 1-84

PowerBchedules .. ...ccovnsnnannses
Practice Maneuvers, engine-out . . . ......
Precision Approaches. . .......
Preflight Checks
before exterior fnspection ...........
exterfor inspection . .. ..o u
interiorinspection .......cc.c00c0
Prehaat,engine . . . .....cccveveneees
Preparation for Ditching . . . ..o e v ccnee
Preparationfor Flight . . ......c.cue..
checmt. PR IR T S S S R ST I R I I I L
wtm FEECEE IR IR 2 I I I UL I I
take-off anding data card. . . ..o 0000
mm-n“htmection......o......-.
weight andbalance .....cc00c00ease
Pressure Gage
emergency air brake . . .
hydraulfc. v v oo e vnenneacesossoane
PressureRegulator .......c0c000000s
PrimarySelector Swhtch . . . .. .o .0 ene
Prime, Hot Fuel .. .....c.cco0covues
Prohibited MARNCUVErS. . « o e e s c o c 0o v o
Propellers
“imooo.ooo‘co.oo.....c'..l.
deicing faflure . .........cc00000as
mmreoo‘.OOOOOOOOOOOOQOOOOOQI
fafluretofeather ........co0cccune
fafluretoreverse .. ... ccccneeraoan
fajluretounfeather . . . .......¢ 0.
faflure tOUNreverse .. ....ccc000000
feathering switches . .. ........000.0
Hmitations . . .. ..oivverevnrcanens
ollleakmge. ...... 00000000000 ers
Ou!‘QlOn‘lhmMC.;;-.o'...w.-n
oll replenish warning lights . .........
Overspeed ... ..cercssorrosacenesn
reversepitchcheck. . .. ... cveevee
reversepitchcontrol. .. ...... 00 0.
reverse pitch indicating lights., . . ... ...
TEVersing . ...ccesiiei0sc0ncoenns
m“y *® 8 % 5 62 0 6 020000 S e e b e D
”u-futhl'u‘.ge.....-..........

LI S N

LI B B B A

A22

319
942

2.8
2-5
25
9-8
3-39
2-1
22
2-1
2-1
-2
2-1

1-80
1-58
1-59
4-4
7-8
5-9

4-15
326
322
325
326
326
3.26
1-16
1-18
5-8
3-26
1-17
1-17
323
7-11
1-16A
1-17
7-11
323
326

9
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P continved
Propellers (Continued)

windmilling . ............ ... ... 3.23
windmilling and powered RPM vs air-
speedand altitude. . . . .., .......... 3-24*
Pully, CargoLoad Assist. . ... ......... 4-59
Pumpe
hydraulic . , . .. ... ... ... ...... 1-58
pumpingengine, . . .. ... ... ....,. 4-75
pumpingunit andengine . . . ... ... ... 4-75
PurgeValveButtons . . . . ............. 1.9
Pyrotechnic Equipment . . . ... ......... 1-99
Q
Quick-Release Door Handles ., . ...,...... 1-95
aft troop doors quick-release .. ....... 1.95
front entrance door quick-release ...... 1-95
R
Radar Altimeter, ANJAPN-22 . ... ... ........ 4-30A
RadarandILS . ..........coiiiiiiiininenns 9-4*
Radio Altimeter. . ............c.coviivne.an 4.29
Radio Antennas ....... et e e 4.30*
Radio Approaches ... ... vt v eeenns 9-4+
Radio Compartment . . . .............. 4-18*
Radio Compartment Light . ., .......... 4-39
Radio Compass, AN/ARN-6 . . . ......... 4-27
Radio Console Panel Light Rheostat ...... 4-39
Radio Control Panel .. ... N 4-22%
Radio, Emergency .. ...... ... ceeeess 4233
Radio Magnetic Compass. ....... s ess  4-25%
Radio Panel Light Rheostat . .. ......... 4-39
Ramp and Door Systems
{see Cargo Door and Ramp System)
Ramp and Door Warning Lights . ........ 1-100
Ramp, Auxiliary Ground Loadmg ........ 4-59
Ramp Lever . ...... e e .. 4-62
Ramp Positioning Lmks ....... ‘e .. 4-83
Range FilterSwiteh .. .. ............. 4-19
Range Glide . . . ......... 3-15
Range Markings. ........... 5-2¢ 5-3% 5-4% 5-4A®*
Rste of Climb
engine out « - oo s e e A4-2,A4-14" thru A4-25*
reciprocating and jet engine
outsameside .. ... . ........ A4-19°%,A4-27°
Rate-of-Sink . . ........ e se e ‘e s 3-14
Receptacles, Medical Power ...... ceae. 44
Reciprocating Engines -
alternate grade fuel. . ... c e s aeras s 7-4
calculation of brake horsepower ....... 7-10
carburetor aircontrol . . . .... cer e e 1-4, T-5%
carburetor air temperature limits . . . ... 5-6
carburetoricing . . . « s s i e 1-4
chemically correct mixture . ......... 1-4
cowl flapsoperation ........c000v 50 7-9
cylinder head temperature . .......... 17-9
cylinder head temperature limits. ... ..5-6, 7-10
faflureduring flight. . . . .. ....... ... 310
failure during take-off . . .. ... 0.0 .. 37
fireduringmght...... cee s e 327
tire during ground operatlon R 244
fuelpressuredmp................ 312
fuelpump failure .. ......0c0.ceon 3-47
generator failure ......co 00000 351
grouncitests. ... ........ e e 9-11
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R continved
Reciprocating Engines (Continued)

hot fuel prime system .. ............ 7-8
low manifold pressure . . .. .. e 7-1
manualleaning . .................. 7-1
maximum engine overspeed .......... 56
oil dilution. .. ... .. C et e e 7-13
operating limitations . . . ..., ........ 51
overboostchart . .. ... ... . ... i, 5.6
overboosting ...... e e .. 5-1,7-1
performance vs mixture., . ... .. 0 v v e 4. 7-2
powertimelimits . . ............... 5-1
preheating timer. . ......,. c et 9.9
restarting inflight ........ e 3-11
smoke and flame identification .. . 3-28,3-30%3-31%
sparkplug fouling . . . .. ... ... . .t 1-7
starter limitations ................ 5-6
Starting. . . vy v skt e e aas  9-10
StoPPINE . .. v v i i i e e e 9-11
supercharger limits . ............ . 5-6
supercharger shift .. .............. 7-9
take-off limits . ........... e 51
WaTm-UP . oo v . v e e 9.11
Reciprocating Engine-driven Generators . . 1-31
Reciprocating Engine Fire Extinguishing
System. .o vt i et s e 1-88
extinguishing agent discharge switch . ... 1-89
nacelle fire extinguisher discharge
indicators. . .. ... 0ttt et 1-93
Reciprocating Engine Generator Field
Control Relay Buttons., . . . ......... 1-37
Reciprocating Engine Generator
Loadmeters .. .......cc0000c0as 1-44
Reciprocating Engine Generator Switches
and Warning Lights ... ........... 1-34
Relay
APU generator field control . ..... R 1
failure, flight emergencybus ...... . 3-51
fxeldcontrol 1-44
Release Knob, Wmch Cable ............ 4-.58
Relief Tubes . . . ... .cviviinnanennsn 4-69
Remote Compass Switch . ............. 4-47*
Remote Control Head, Static Line
Retriever .. ... .. .. ... nn.. 4-58
Reservoirs, Hydraulic. . . . . .. ... .. .. .. 1-58
Restarting Reciprocating Engines
inFlight.............. ... 311
Restrictions, Flight . . ............... 2-1
Retriever, Static Line........ ereneses 4-58
Reverse Lock - Elevator and Rudder. ..... 1-65*
emergencyrelease . ............... 3.61
release handle . .. ................ 1-65
releasevalve . . .... ..., 1-85
schematic ........... S e e e 1-58*
Reverse Pitch, Propeller .. ........... 9-11
Reverse Stop, Throttle . . . ..... ..., 1-5, 1-6*
Reversing, Failureof . . . ............. 3-26
Reversing, Single Engine. . . ........ e 3-15
Rheostats
APU compartment Light . . ........... 4-39
APUvoltageregulator . . ............ 4-57
cockpitdome lights . . ... ........... 4-39
Change 10 Index 15
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Rheostats (Continued)

formation lights . .. .........c.cc... 4-37
instrument lights ........ ese. 4-39
magnetic compass card holder light eoess 4-39
magnetic compass lights . .. ...c.... 4-39
pavigator's instrument lights , ., ....... 4-39
overhead panel lights. . .. ........... 4-39
pilot's instrument lights. . . .......... 4-39
radio console panel lights . . . .. ....... 4-39
radio panel lights . ......... ce e 4-39
temperature selection ... .... e eseas 4-5
voltage regulator .. ... e . 1-44*,1-45
windshield wiper. . , . ... .. ceseranes 4-68
Rudder Controls ................. . 1-64
rudder pedal adjustment knobs ........ 1-64
rudder trim tab and indicator . . ....... 1-64
Rudder Lock
emergency release .. ... ... s 361
releasehandle . .. .............. . 1-65
releasevalve . . . ......... ... 0., 1-65
Runaway Propeller, . . ............... 3-23
S
Beats . . .t h it it e s e a i e e 1-100
inertia reel lock control. . ....... e ... 1-100
Secondary Bus Switch (AC). . . ......... 1-42,1-56
Secondary Bus Switch (DC). . .. .. .o oo vn. 1-344A
Section
I,description. ................ . oo 1-1
I, normal procedures . .......0000.. 2-1
II, emergency operation . ........... 3-1
IV, auxiliary equipment .. ...... e 4-1
V, operating limitations . . . . ... sesee 5-1
VI, flight characteristics . .......c.... 6-1
VI, systems operations . . . .. ........ 7-1
VIO crewduties. . . ........00000u 8-1
IX, all-weather operation., . . ...... i 9-1
Appendixl ..... te e e e s ene s A-1
Segregator Valves, vaerter ...... oo 7211, 7-12%
Self- Feathering, Propeuer ...... e 3-26
Servicing . ................ 1-96%, 1-9'7‘ 1-98*
Sextant, Perlscopic ch e e .o 4-50, 4-51
Shaker Test Switch. . . . ... ........... 1-84

Short Field Take-off. . ..
Shutdown, Engine

v eeeaes 223

reciprocating . . ....... ... ... ... 2-37
Shut-off Switches, Fuel . ... ..... sesne. 1223
Simulated Engine-out Power ........... 319
8ingle-phase Inverters . .............. 1-46
8ingle-phase Inverter Switch and Wa.rning

Lights ....... A B 1
Single-phase Power Supply ............ 1-52¢
Single-phasge transformer ............. 1-46A
Bize. . ... ... i et 1-1
Bkidding...... Cetxesaan 1-15
Slaved Gyro Magnetic Compass System .... 4-43

Index 16 Change 10

$ continved

Smoke and Flame Identification,
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KTR S08/KFS S98/KFS 538A
VHF COMMUNICATIONS TRANSCEIVER

SECTION il
OPERATION

3.1 GENERAL
3.1.1 KFS 598

Rotate the VOL contro! knob clockwise from the OFF position. To override the automatic squelch pull the VOL
knob out and rotate the VOL control for desired listening level on the noise being produced by the receiver. Push
the VOL knob back in to activate the automatic squsich,

Select the desired operating frequency in the Standby display by rotating the increment/decrement knobs either
clockwise or counterclockwise. A clockwise rotation will increment the frequency while a counterclockwise rotation
will decrement the frequency. The larger knob wiil change the MHz portion of the standby display. At one band-
edge (118 or 135MHz [expanded version 151.975]) the following 1MHz change will wrap around to the other band
edge. The cutside knob will change the KHz porticn of the standby display. It will change in steps of 50KH:z
when the knob is pushed in and 25KHz when the knob is pulled out. The wrap around band edge is also utilized
when incrementing or decrementing the KHz portion of the standby display.

To tune the radio to the desired operating frequency, the frequency must first be entered into the Standby dispiay.
and then the transfer button must be pushed. This will trade the contents of the Active and Standby dispiay
The transceiver is always tuned to the frequency appearing in the Active display. It is therefore possible to have
two different frequencies available, one in use and one stored in the Standby display.

During the transmit operation, 3 T will appear betwesn the Active and the Standby displays, signifying that the
transceiver is in the Transmit mode of operation.

TX ANNUNCIATOR

———

STANDBY WINDOW —— TRANSFER BUTTON

ACTIVE WINDOW | r ) PHOTOCELL

ON/OF F/VOL

SQUELCH TEST INC/DEC SWITCHES

F——

FIGURE 3-1 KFS 598 CONTROL FUNCTIONS
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KTR 908/KFS 59B/KFS 598A
VHF COMMUNICATIONS TRANSCEIVER

312 KFS 598A OPERATING PROCEDURES

Rotate the VOL control knob clockwise from the OFF position. A momentary unsquelched state will occur. To
override the automatic squeich state, push the PUSH TST knob. To return to the squeiched state push the PUSH
TST knob once again.

When the mic is keyed, the TX annunciator will light just right of the active display. If the mike key is held down
for more than 1-1/2 minutes. the key fine to the KTR 908 will be disabled. The total display will then flash as
long as the mic key is depressed.

313 FREQUENCY MODE
31.3.1 Standby Entry

Frequency selection is accomplished in the Standby Entry mode by changing the frequency displayed in the Standby
window of the display with the tuning knobs. and then transferring the selected frequency into the Active window
by pressing the Transfer button. The larger tuning knob will increment or decrement the MHz portion of the
display in 1 MHz steps with rollover at each band edge {118 MHz on the low end and either 135 or 151 MHz on
the high end}. The smaller tuning knob will increment or decrement the KHz portion of the display in 50 KHz
steps with the knob pushed in or in 25 KHz steps with the knob pulled out. Roliover to the opposite band edge
occurs at 000 and 975 KHz. While in the Standby Entry mode. the transceiver remains tuned to the frequency
displayed in the Active window at all times.

3.1.3.2 Active Entry

The Active Entry mode is entered from Standby Entry Frequency mode or Channel mode by pushing the Transfer
button for longer than 2 seconds. The tuning knobs operate as in Standby Entry, but will change the Active
frequency, rather than the Standby frequency. The radio will be tuned to the Active frequency.

Momentarily pushing the Transfer button returns the control head to Standby Entry. The Standby frequency prior
to Active Entry mode remains unchanged.

3.14 CIVIL OPERATION (J5982-P7 LEFT OPEN]}
3.1.41 Channel Mode

A.  Momentarily pressing the CHAN button while in Frequency mode puts the unit in Channel mode. The
unit remains tuned to the last active frequency displayed before entering Channel mode. The last used
channel number is displayed unless no channels have been programmed. in which case the unit defaults to
Channel 1 and dashes are displayed in the Standby window.

Turning either tuning knob changes the channel number and corresponding frequency. The channels will
only increment and decrement to channels that have been programmed. If there has been no activity for
five seconds the unit will return to Frequency mode and the channel frequency is placed in the Standby
window. Pressing the CHAN button before the 5 second delay is completed will return the unit to
Frequency mode 2nd the status of Frequency mode prior to entering Channel mode remains the same.

B. When in Channel mode, pressing the Transfer button will return the unit to Frequency mode. The
channel frequency will become the new Active frequency and the last Active frequency will become the
new Standby frequency. If the unit was in Active Entry mode prior to entering Channel mode. pressing
the Transfer button or allowing the unit to time out will bring it back to Standby Entry.

3142 Program Mode

A. Program mode is selected by pressing and holding the CHAN button for longer than two seconds. The
unit tunes the KTR 908 to last active frequency displayed before entering Program mode and the last
used Channel number is displayed when Program mode is entered. The Channel number flashes and
turning either tuning knob changes the Chanmel number. When the Channel number is flashing. pressing
the Transfer button will cause the Channel number to step flashing and cause the frequency to flash.
unless the channel is Program Secured.

Rev 3 11/85
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VHF COMMUNICATIONS TRANSCEIVER

The tuning knobs then work as in Frequency mode, except between rollover points 118.XX to 135.XX and
135.XX to 11B8.XX, or 118.XX to 151.XX and 151.XX to 118.XX for extended frequency range. dashes are
displayed to unprogram the channel. When frequency is flashing. pressing the Transfer button will cause
the frequency to stop flashing and the Channel number to flash.

B. if no activity has occurred for 20 seconds the unit returns to Frequency mode. The unit can alsc be
returned to Frequency mode from Program mode by pressing the CHAN button. Returning to Frequency
mode will not change the Active or Standby frequencies from what they were prior to entering Program
mode.

315 MILITARY OPERATION (J5982-P7 GROUNDED)
3.1.5.1 Channel Mode

A. Pressing the CHAN button momentarily while in one of the Frequency modes puts the unit in Channel
mode. The fast channel used is the Channel number dispiayed. The unit tunes the KTR 908 to the
frequency in the Standby window. H no channels are programmed. the unit will display CH 1 and dashes
in the Standby window for five seconds, and will tune the KTR 508 to the last Active frequency. Either
tuning knob will change the Channel number and corresponding channel frequency. The unit will only
channel to channel numbers with frequency programmed.

Holding the Transfer button for two seconds selects the Active Entry mode.

NOTE
Channel mode does not time out as in civil operation.

B. Pressing the CHAN button momentarily will return the unit to Frequency mode and the status remains
what it was prior to entering Channel mode.

3.1.5.2 Program Mode

A. Pressing and holding the CHAN button for longer than 2 seconds brings the unit into Program mode.
The last used channel number is displayed and flashes. The transceiver tunes the frequency in the
Standby window. When the channel number is flashing. the tuning knobs change the channel number.
An unprogrammed channel displays dashes in the Standby window. in which case the transceiver tunes the
last valid Active frequency.

B. Pressing the Transfer button causes the channel number to stop flashing and the frequency to flash. The
tuning knobs then operate as in the frequency mode. Pressing the Transfer button again causes the
Channel number to flash and the frequency to stop flashing.

C. In frequency roliover or rollunder. dashes will be displayed before rolling to the lowest or highest frequency
respectively. Leaving dashes in the display unprograms the channel when leaving Program mode.

D. The unit returns to Frequency mode by momentarily pressing the CHAN butten or if no activity has

occurred for 20 seconds. The Frequency mode status prior to Channel or Program mode is resumed.
The transceiver will be tuned to the frequency in the Active display.

31.6 DEFAULT MODE

Turning the units on while holding the Transfer button down will bring the unit on in Active Entry and
load 120.00MHz as the Active {requency.

317 REMOTE TRANSFER

Operates identically as {ront panel Transfer button with the exception that holding the Remote Transfer
button for two seconds does not place unit in Active Entry.
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KTR 908/KFS 598/KFS 598A
VHF COMMUNICATIONS TRANSCEIVER

3.1.8 REMOTE CHANNEL

Pressing the Remote Channel button will cause the system to enter the Channel mode of operation and J
will increment the channel from the previous channel number used.

TX ANNUNCIATOR

ACTIVE WINDOW ] PHOTOCELL

STANDBY WINDOW ____ |
. TRANSFER BUTTON

ON/OFf/VOL
SQUELCH TEST

1 INC/DEC SWITCHES
CHANNEL BUTTON

FIGURE 3-2 KFS 598A CONTROL FUNCTIONS

Rev 3 11/85

IM908 Page 3-4





