N2702L

1981 Cessna 414A Ram IV

Performance
Data

Aircraft S/N: 414A-0608

'
Rldqe/\lre

Prepared by the worldwide aviation specialists at RidgeAire, Inc.




SECTION 5 l
pPERFORMANCE E

%

SECTION 5
PERFORMANCE
TABLE OF CONTENTS

Page

INTRODUCTION . .. 5-1 NORMAL TAKEOFF DISTANCE .
Demonstrated Operat1ng ACCELERATE STOP DISTANCE

Temperature . . SR ACCELERATE GO DISTANCE
INTRODUCTION TO TABbLATED RATE-OF -CL IMB
PERFORMANCE . .. . Maximum Climb .
Example .

=)
I
~N

. - Cruise Climb . . -
SAMPLE FLIGHT One Engine Inoperatwve
Airplane Configuration . . s BALKED LANDING CLIMB
Takeoff Airport Rate-of-Climb .
Conditions ENGINE INOPERATIVE SERVICE
Cruise Conditions . =y CEILING .
Landing Airport TIME, FUEL AND DISTANCE TO
Conditions . . S % ala CLIHB
ample Cal CU]thOﬂ‘ o o Maximum C1imb .
I ’ ! i Cruise Climb . .
CRUISE PERFORMANCE
Sea Level . . .
5000 Feet .. 5 e
10,000 Feet o ¢ « &
15,000 Feet ,
20,000 Feel
23,500 ¢

oo
!
nomrore

(SR N6 2]
i

'
O

[Sa Rt Nex ey

i
D (0 G0 Lo L
& g I SV RS PR IR

Gr ot U1 O UG
1

o Lo Lo o G 2

05~ O ;1 Lt

ENDURANCE PRLFILE :
HOLDING TIME . . :
TIME, FUEL AND UISTANuE {
DESCERDL: o & cohat :
NORMAL LANDING DISTANCE o

L SPrt”K
80 COMPONENT

INTRODUCTION

section 5 of this handbook contains all the performance informa
required to operate the airplane safely and to help you D}&up ;
in detail with reasonable accuracy. Safe and precise gm?gﬁ
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INTRODUCTION TO TABULATED PERFORMANCE

The performance tables are presentoed
tude and any other variables involved,
conditions can be approximated as

(1) Takeoff, Accelerate Stop,
the next highey increment of

(2) Cruise - Enter tables at next
altitude.

To obtain exact performance valuzs from L

interpolate between the incremert value
approximation and interpolation, using as
Distance Chart.

\

EXAMPLE
Given:
Weight 6500 Pounds
Temperature (160C) 6197
Pressure Altitude 2400 Feet
Headwind 19 Knots

follow

Acce lor
qeiaht

ower

N oAncrements

Performance or a
- %
ate Lo, Landing

aur
N @ATE

Find:

Takeotft

Total

altitude
incremnent

of Lempe

speed
Ground Roll

spgture, albl

glven seb oF

KIAS
Faet

Distance
o Clear 50-

Foot Obstacle

Feet

109C (509F)

200C (680F)

Takeoff

and Climb | Pressure | Ground
Weight Speed Altitude | Roll -
Pounds KIAS Feet Feet

Totai
Distance
to Clear

50-Ft -

Feet

Ground
Roll -
Feet

Total
Distance
to Clear

50-Ft -

Feet

‘ -Signa

Addre

1 piear-t

6750 98 2000 2350 2770 2570 3030
3000 2500 2930 2730 3210

6200 } 94 2000 1880 2220 2100 2480
. ) 3000 2040 ) 2400 2230 ) 2620
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Interpolation Method

If the approximation m i
RS S ethod yields a value larger than can be tolerated,
a more exact value should be determined using the interpolation method.

The example weight (6500 Ty

. X : pounds) is 6200 pounds plus 300/550 or .55
tTTES EhEBdeference between 6200 pounds and 6750 pounds [i.e.: 6200-pound
value +. (6750-pound value - 6200-pound value)}

. 1?;6§Xiﬂp1e_pressure altitude (2400 feet) is 2000 feet plus 400/1000 or
Aty e difference between 2000 feet and 3000 feet [i.e.: 2000-foot
value + .4 (3000-foot value - 2000-foot value)}.

The example temperature of 16°C (6 i

' 19F) is 100C plus 6/1
d;?feg?nce between 10°C and 20°C [i?e.: )10°C va]uz + .6/(
value)].

Interpolating Values for Normal Takeoff Distance:

Ground Roll (7 interpolations required)

0 or .6 times the
200C value - 109C

Altitude interpolation
at 109C (509F) and 6750
pounds

Altitude interpolation
at 200C (689F) and 6750
pounds

Altitude fnterpo]ation
at 10°C (509F) and 6200

pounds

2410 feet

2000-foot value + [.4 (3000-foot value -
2000-foot value)l -

2350 feet + [.4 (2500 feet - 2350 feet)]
2350 feet + [60 feet]

2000-foot value + [.4 (3000-foot value -
2000-foot value)}

2570 feet + [.4 (2730 feet - 2570 feet)]

i)

2570 feet + [64 feet]

2634 feet

2000-foot value + [.4 (3000-foot value =
2000-foot value)l ) ‘ i

1880 feet + [.4 (2040 fe?t:';lgﬂg

g

Ak

1880 feet + (64 feet]

sy
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The Normal Takeoff Distance chart, wit

(it 41 4A
MODEL
yg 35
i, 100KD
q altitude interpoiatiofs o

follows:
100C {50°F) opoC (6EVF)
Total Total
PR istance
Takeoff Distance | ) E;SE?SdF
and Clint | Pressure | Ground | to Clear | BT Tgo-Ft -
Weight Speed Altitude | Roll - 50-FL - Roll - )feet
Pounds KIAS Feet Feet Feet Feet >
6750 93 2400 2410 - 26%& -——:
6200 94 2400 1944 B 215 =

Weight interpolation
at 109c (500F) and 240C
feet

Weight interpoiation
at 20°C (689F) and 2400
feet

Takeoff and Climb Speed

= 6200-pound veiua 7 |
value - 67
- £t
1944 Tee Sla R L S gl

2417 feet

6200-pound value + [.55 (6750-pound
value - 6200-pound value)]

94 KIAS + [.55 (98 KIAS - 94 KIAS))
94 KIAS + [2.2 KIAS]

96 KIAS

The Normal Takeoff Distance chart, with altitude and weight interpola-

tion, looks as follows:

figset Takeoff

and Climb
Speed
.:KJAS~ ‘| W

Pressure
Altitude
Feet

10°C (50°F) 200C (68OF)

Total Total
Distance Distance
to Clear | Ground | to Clear

50-Ft -
Feet

R

AN\
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femperaturs interpoiation
at 2400 feet and &£5OD
pounds

ue + (.6 {20°€
08 ) value)]

SN . A e
- 9900 Feet + [J6 (2417 feel = aov

fegtid

(130 feet]

The ! Ns | T ~ TG ' © .
The Norwa. Takeoff Distance chart, with altitude, weight and temperas
ture, 10oxs as follows: %

169¢ {619
\\ Takeoff
. and Climb “rassure

Weight : Altitude Ground Roll - "
Pounds Feot Feet
6500 96 2560 : 2330 oy

o &
Ground Rei? with 19-knot headwind

= 2330 feet - 17330 Teet { -

= 2330 feet - 310 feet

2020 feet

Total Distance to Clear 50-Foot Obstacle (7 interpolations required)

The interpolations reguired are identical to the ground roll interpola-
tions, except "total distance to clear 50-foot obstacle" values are substi-

tuted for the “ground roll" values.

The interpolated value for the total distance to clear 50-foot obstacle

is 2744 feet (no wind) and 2379 feet (19-knot headwind).

SAMPLE FLIGHT

The following is an example of a typical flight using the performance
data contained in Figures 5-9 through 5-25. The approximatien method is

used in tabular performance except where noted.

AIRPLANE CONFIGURATION
Airplane Weight . . -

TAKEOFF AIRPORT CONDITIONS

Field Length . - - -
Temperature . . Il st e w16

Ty

Field Pressure A]titudg . ‘ | . . . 2400 Feet

Wind . . -

OFE & ,..' 5 i

6500 Pounds
Usable Fuel Load . =« - « ¢ 978 Pounds

5000 Feet (Rgnway %3
°C (Glﬁf

r
-

. . 2700 at 25 Knots

1STVANINGINDT o

\

/IONVIVE T LHOIIM
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CRUISE CONDITIONS
600 Nautical Miles

BOREENCE & & = o & e e w e a4 B0 : 200 ‘Faat
R dE - . e e w3 & 8 5 @ e mom ST 136303143;)
T A R RN TN O SR " G: Uet,
;ﬁr{qgeratur . . . . 15-Knot Tailwind
Power Maximum Recommended Cruise POWel
] n Mixture

at Recommended Lea

LANDING AIRPORT CONDITIONS

Field Length 3500 Feet (Rgnwey—ég)
Temperature . . . - - . /|Er\"".42 : %
Field Pressure Altitude . . x, 700 FEB- =
NP RS . S S e e e e % 2100 at 17 Knots '3
Landing Weight . . . « « = & s e =0T T To be LaICU1éiﬂG
Obstacles 50-Foot Trees

SAMPLE CALCULATIONS

Wind Component Chart (Figure 5-9)

(1) The angle between the runway and the prevailing wind is 400, 6:55
(2) Enter Figure 5-9 on the 400 wind Tine and proceed out to the '
intersection with the 25-knot arc.
(3) Read horizontally left from this intersection; the headwind
component is 19 knots.

Normal Takeoff Distance {(Figure 5-10)

(1) Enter Figure 5-10 at 6750 pounds weight; the takeoff and climb
speed is 98 KIAS.
(2) Proceed horizontally right from 3000-foot pressure altitude to
the vertical columns for 20°C (689F). The takeoff ground run is
2730 feet and the total distance required to clear a 50-foot
obstacle is 3210 feet without wind correction. With a 19-knot ’;T\
headwind component, the corrected takeoff ground run is 2367
feet and the corrected total distance required is 2783 feet. ‘

19 Knots Headwind L 3
kit g )

Corrected Takeoff = 2730 feet
Ground Run

[13.3% (2730 feet)]
[363 feet] m

2730 feet

2367 feet

Corrected Total
- Distance Required

3210 feet

{13.3% (3210 feet)}

3210 feet - [427 feet]

= 2783 feet

-

e (Figure 5-11)
11 at gs_z,s‘(i.fboungl's"weféiﬁ??
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(2) Proceed horizontally right from 3000-foot pressure altituce 19
the vertical columns for 200C (68OFj. Tne distance requinec -2
accelerate to 98 KIAS and stop is 5070 feet witnout #ind cor-

ceelsrate 5T

rection. With a 19-knot headwind component, the 2
distance can be reduced by:

151 INIW4INO3
/30NVIVE % 1HDIIM

19 Knots Headwind (3%) = 14.25%
4 Knots Headwind ‘~° Sia
Corrected Accelerate = 5070 feet - [14.25%7 (5070 feet)] |
Stop Distance
= 5070 feet - [722 feel]
2 = 4348 feet
@! Accelerate Go Distance (Figure 5-12)
!wf;fﬁ (1) Enter Figure 5-12 at 6750 pounds weight; engire faijure speed 1is
= £ 98 KIAS.
}:5:~: (2) Proceed horizontally right from 30C0-foot pressure altitude toO
R | the vertical columns for 20°C (680F). The distance required to
o 2\ clear a 50-foot obstacle, after losing an engine at 98 KIAS, 1S
7 5090 feet without wind correction. With a 19-knot headwind
component, the distance can be reduced by:
19 Knots Headwind B0\ o
10 Knots Headwind (625 Ll 1
Corrected Accelerate = 5090 feet - [11.4% (5090 feet)] ,
Go Distance ‘
= 5090 feet - [580 feet] :
3
= 4510 feet i
i
il
4

e

*y —in.

@®The distance required to accelerate go using the
approximation method is often so great that a more
exact value should be obtained using the interpola-

tion method.

"‘\ NOTE

o G i A b 0. T
- J ’

h.‘ A ‘;

E'OThe interpolation method gives an accelerate go - 515
| gistance of 4111 feet without wind or 3642 feet with |
19 knots of headwind. Tk ERT

| 19 kn

~ |J‘




Cruise Climb (Figur
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Time, fuel ancd distance to climb
ference Detweern the airport

calcuiations are reguired, ;
second for the cruise concition.

Airport Condition:
Enter Figure 5-19 at 169C
Proceed vertically up to 2400-foot cressure aifitude line.
Proceed horizontally right to the &50C-pound 13
Proceed vertically down to obtain time o ci
fuel to climb (9.5 pounds) and distance to
miles}.

LW
$GIE 1

imb {2.3 minutes),
i nautical

Cruise Condition:

(5) Enter Figure 5-19 at -109C (149F).

{6) Proceed vertically up to 17,500-foot pressure altitude line.

{7) Proceed horizontally right to the 6500-pound line.

(8) Proceed vertically down to obtain time to climb (22.0 minutes)
fuel to climb (88 pounds) and distance to climb {52 nautical s

miles).

Final Calculations:
: = Cruise time to ciimb - Airport time to

- climb
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Fuel to Climb

Cruise fuel to climb - Airport fuel to
climb

= 88 pounds - 9.5 Pounds

= 78.5 pounds (add 32 pounds for start,
taxi and runup) (110.5 pounds total)

S ININdINO3
/IONVIVE B LHIIIM

Distance to Climb = Cruise distance to climb - Airport dis- -~

tance to climb

= 52 nautical miles - 5 nautical miles
= 47 nautical miles

‘i‘ Adjusted for wind (use 60% of the wind at
altitude for climb wind),

47 + wind contribution

20 minutes
47 + [ —=—mm (.6 5 knots
[ 60 minutes (.6 A o

47 nautical miles + 3 nautical miles

o

50 nautical miles

Time, Fuel And Distance To Descend (Figure 5-24)

Time, fuel and distance to descend are determined by finding the
difference between the cruise and the landing airport conditions;

thus two calculations are required, one for the cruise condition and

the second for the landing airport condition. |2

Cruise Condition:

(1) Enter Figure 5-24 at the cruise altitude of 17,500 feet. ,
Proceed horizontally right to the guideline. 1
Proceed vertically down to obtain time to descend (14.4 min-

utes), fuel to descend (34 pounds) and distance to descend (48

nautical miles).

Landing Airport Condition: )
4) Enter Figure 5-24 at the airport altitude of 1700 feet.
(5) Proceed horizontally right to the guideline.
roceed vertically down to obtain time to descend (2.0 mi
descend (5 pounds) and distance to descend :

ek A AR il T
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£

fuel to Descend = Cruise fuel to descend - Ajrpert vH:
descend

= 34 pounds - b pounds

= 29 pounds a?

|
!
Serial Nf |
AUXILIA
AIRPLAS
SERV!'Q
tIARY
RATHE

Distance to
Descend

= 41.5 nautical myies

Signa
i | = 41,5 + wind coatribuiion
12.4 mi .
SUCE R R e 4 x 15 kaots)
60
= §1.5 nautical miles + 1.7 pauticel miies

| = 42,7 nautical miles

1 Issue Cruise Performance With Recommended Lean Mixture {Figure 5-20)

by |
A
\

Cerial
AJXI
AIRPL
SERV (1) Enter the 15,000-foot data at 2450 RPM and 31.5 Inches Hg. mani- ﬂ
ILIARY fold pressure.

FURM (2) Use -159C (59F) data for a power of 74.8%, airspeed of 199 KTAS

PUB and a total fuel flow of 204 pounds per hour.

Maximum recommended cruise can be obtained with either 2450 RPM and
31.5 Inches Hg. manifold pressure or 2300 RPM and 34 Incnes Hg.
manifold pressure.

The approximation method for extracting data from tne cruise tables is
to select the next lower temperature and altitude values, which are gen-
erally conservative with respect to fuel economy.

(3) Correcting for a weight of 6500 pounds, the airspeed increases
e to: -
oy (6750 pounds - 6500 pounds) #
5 ; pounds - pounds 4 2
Addr 199 KTAS + 1000 pounds (6 KTAS) =

199 KTAS + 1.5 KTAS = 200 KTAS

Using the interpolation method, interpolating altitude, temperature and
weight, the actual performance is 72.5% power, 204 KTAS and total fuel flow
of 198 pounds per hour.

42 ‘\‘j:he:_‘bo;ye calculations, for convenience, the weight was assumed to be
1 to the takeoff weight of 6500 pounds. More realistic data can be
1‘.d'!.r the average cruise weight is used. This average cruise

etermined as follows: ST N RS

—

B % =

A
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grufse dToEa] - c¢limb -~ descent
Fuel distance distance distance Tots : r
True T e x [Total fuel flow per hour]
airspeed correction

x [198 pounds per hour]

507.3 Nautical miles
219

x 198 pounds per hour

JUNG

o ne gy
S Der nauy

ruise
Aver = Talantg . fue]
grage = Takeof? w tzxi and climb fuel - 2

Cruise
Weight = 8500 pounds - 13 458 gunds

! Avefage = True airspeed from Figure 5.20 + weight
Cruise ;
Speed = 204 KTAS + 6

206 KTAS

Average = 206 KiAS + tailwind

Ground
Speed = 206 KTAS + 15 knots

221 knots

Distance= Total distance -

During

‘.
|
Climb distance - Descent distance ﬁﬂ
i
Cruise = 600 - 50 - 42.7 ‘

507.3 Nautical Miles

_ Cruise distance
ground spee



A4 AR

414

Determine headwind
(16 knots
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2100 at 17 knots.
comporent from Figure 5-9.

Wind

i headwind)
! Enter Figure 5-25 at 6200 pounds; the approach speed is 91 KIAS; :
Proceed horizontally right from 2000-foot pressure altitude to the i ;
Serial N vertical column for 109C (50°F). The landing distance ground roll
is 890 feet and the total distance required to clear a 50-foot
AUXILIA obstacle is 2270 feet without wind correction. With a _16-knot head-
AIRF wind component, the corrected ground roll distance is 783 feet and
SERV!(] the corrected total distance required is 1998 feet.
iLIARY
RATHE 16 Knots Headwind 34y - 55
4 Knots Headwind A \
Signat 6
Corrected Landing = 890 feet - [l
Addres Ground Roll = 890 feet - 107
= 783 feet
Corrected Total = 2270 - {12% (27275}
Distance Required = 2270 feet - 277 feet

1998 feet

R ate-Of-Climb — Balked Landing Climb (Figure 5-16)

1 Issue

‘.

~

(1)
(2)
(3)

(4)

Holding Ti

Elel = Initial fuel - [start, taxi and climb ;
Available fuel + cruise fuel + descent fuel)

for = 978 pounds - [111 pounds + 458 pounds +

Holding 29 pounds]

35

Total Fuel Regquired

(1) Enter Figure 5-23 at 380 pounds of fuel available. :
Proceed vertically up to the intersection with the guideline.

Enter Figure 5-16 at 7°C (45°F).

Proceed vertically up to the 1700-foot pressure altitude line.
Proceed horizontally right to the weight reference line.

Follow the guidelines up and to the right until intersecting the
vertical 5903-pound weight Tine.

Proceed horizontally right to determine the rate-of-climb.

(1035 Feet per minute)

Start, taxi and climb fuel + cruise fuel
+ descent fuel

111 pounds + 458 pounds + 29 pounds
pounds (Without Holding Fuel)

or 598 pounds + 97 pounds = 695 pounds
(With 45 Minutes Holding Fuel)

598

me (Figure 5-23)

To determine holding
be determined.

A

time, the fuel available for holding must

roceed horizontally left to obtain holding time available. e
"9'.'109:""52 : > ) ‘_ w s .‘ ) o< e .:,4 AT :
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{X!RSPEEQ CALIBRATION
NORMAL STATIC SOURCE

47

1S11 IN3IWdiInUd
/JINVIVE 3 LHOIIM

{ ! 3T s T e A
Paivspeed assumes zere insir

p = N
the — w T /
ol . < ' [ “” caltbrations are not valid in e
head- L DuTTer.
and %
Gear Up Gear Down Ges
A ! A AN cear Down
Flaps 0° Flaps 159 Flaps 45°
KIAS KCAS KIAS KCAS KIAS KCAS
™ 70 70 70 71 ,
w‘ij ' 80 20 l 7L
e ) 50 50 5
\ - - s Oé *
o 100 100 100 100 59
110 110 110 109 109
5 the 120 119 120 119 117
140 139 130 128 127
- 160 158 140 138 136
180 178 150 147 . 140 ,
£l 200 197 160 157 — o ; :
2 "3 220 216 170 166 == T t
= 598 230 226 179 175 e o ,
PN 237 232 --- - -— ===
ds |

*Recommended Minimum A1l Engines Approach Speed At 6750 Pounds With
45° Wing Flaps.
Figure 5-1

p
¥
’
|
-~
!
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AIRSPEED CALIBRATION
ALTERNATE STATIC SOURCE
NOTE:

1. Indicated airspeed assumes zerc instrument
error.

e 2SS —

Serial

AUXIL
AIRPLE
SERV!
ILIARY
RATHE

. The following calibrations are noi valid in
the prestall buffet.

. The following calibrations are valid for
pilot's and copilot's airspeed indicators
when the standard static system is installed,

. An alternate static source is not available for
copilot's instruments when optional dual statd

system is installed.

gnat

Gear Up Gear Down Gear Down
Flaps 0° Flaps 15 Flaps 45°

B g et = SN

KIAS KCAS KIAS KCA LIAS KCAS

~J

75
83
g2
== 2=z S 93
100 108 100 10C 100
110 117 110 I8 109
120 126 120 20 117
140 144 130 126
160 163 140 134
180 181 150 143
200 ] 199 160
220 | 218 180
| 240 236 -—

80 89 80
90 98 90

Vol (Vo) [o 3]
*

;-*Recommended Minimum A1l Engines Approach Speed At 6750 Pounds With
~ 45° Wing Flaps.

Figure 5-2
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ALTIMETER CORRECTION
NORMAL STATIC SOURCE

1511 ININdIIVA
/ONVIVE T LHOIIM
=

7 ingicated attimeter ree

& The 8- ilot's
andg o ‘f\;”?"{l] ou S . )
oot ; E . g CGY s 1
'
= A71+3 +1,d¢ s 1 3 |
Altitude Sea Level 10,000 Feet 20,000 Feet i
e = ‘! s Up {Down |Down| Up | Down |Down | Up | Down [ Down L
; £ Eaps 0 | 159| 450 oo | 150| 4s0| oo | 150 450 '
KIAS Feet | Feet | Faet | Feet | Feet | Feet | Feet | Feet | Feet t’)\l
70 +3 +8 +5 +3| +#10 6 +5 | +12 +G
80 +1 +3 7 11 +7 0 +2 | +11 0 r
A 30 ol 2] 5] o] 5] 61 0] +7| -5
gq* meee o= | Bf-me=| ==e=] -Of--—=|=—-=] -14 ]
100 -1 ol -1a] -2 0| -12] -3 0| -i7 '
110 > 5] -15] 2| 5% -22] -3] -9] -83
120 2| -s| -251 -3] -9| -29] -&i -14} -43
140 -13 -21 -50 -15 -24 -G3 -2 -37 -30
160 21| -39 | ==-=] -24| -4%3i----] =38 -B8| -—--
180 -31 -58 | ===~ -39 75| ==== -551 =115 | ===~-
200 55 | oonm [ ooce ] -69] === | ----1-100] —=-= | ==u-
220 73 J == | === ] -90] === ] === =130} sow= } e=wm
: 230 57 [ oone | —oom | ~LIL| omm | mmem [ -157 | —omm | ===
’\ 237 ~100 | ==== | === | -132] ====] ====] -183| ==== ) ==—-

*Recommended Minimum A1l Engines Approach Speed At 6750 Pounds
. With 459 Wing Flaps.

ALTITUDE CORRECTION PROCEDURE

INDICATED ALTITUDE| = |DESIRED ALTITUDE| - |ALTIMETER
TO FLY (MSL) CORRECTION i

Figure 5-3
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ALTIMETER CORRECTION
ALTERNATE STATIC SOURCE
HOTE :

1. Add correction to indicated altimeter reading.

Z. The following calibrations are valid for pil

b

and copilot's altimeters when the stenderd Static

system 15 installed.

3. An alternate static source is not availanie 7o
copilot's instruments when the opiional dual static
system is installed.

A1 A

HOBEL

A

- 414A

Altitude Sea Level 10,000 Feet 20

Gear Up Uovin | Down Up Down | Dowr { ; oI Jown
: == ,

Flaps 00 150 [ a5v (43 1591 45° Do | 159 45"
—

KIAS feet | Feet | Feet Feet | Feet | Feat | Feet | Feat | Feet
80 64| 36| 24 57 gt 32 120| 67 44
90 68 28 16 91 38 22 127 53 30
92 * 68 26 i4 91 36 19 127 45 26
100 68 18 5 92 24 £ 128 34 2]
120 63| -11] -30 85| -13| -41 122 -20 -57
140 51| -48| -76 69| -65]| -103 55| -390 -i43
160 36| -102 | ===~ 49 | -138 | ---= 68| -191 | ==-~
180 12| -174 | ===~ 16 | -235 | ==== 22| =326 | ====
200 -13 ) -~ | ===~ -18 | —~-- | ---- 28] mmmm | mmmm
220 =51 | === | === =70 | === | ==== BT e [—
240 -90 | -=== | -=== |} -123 | ~=== | === | -170 | ---- | —==-

*Recommended Minimum A1l Engines Approach Speed At 6750 Pounds With

459 Wing Flaps
ALTITUDE CORRECTION PROCEDURE

INDICATED ALTITUDE| - |[DESIRED ALTITUDE| . |ALTIMETER
T0 FLY (MSL)

Figure 5-4

CORRECTION
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ION 5

Serial N

AUXILIA
AIRPLA
SERV!Q
ILIARY
RATHE

Signatu
Addres

Origingl J Issue

Cerial
AJXI

AIRP
SERV

ILIARY

FUR
PUB

= 1

ORMANCE
SEC
i3 STALL SPEEDS
CONDITIONS: NOTE: ' o e
Throtties - IDLE Maximum altitude lost during
a stall is 300 feet.
ANGLE OF BANK
_—"____———‘
WEIGHT T e o FD
Pounds | Configuration (i 24v 40° o
Flaps Gear |XI1AS KoAS | KiAS KGAS | KIAS KCAS [AS KCAS
6750 ac up | sz sz | 88 85 | 94 4 | 116 118
159  Dawn 76 7 79 80 | & &8 11 11¢
459 Down 71 77 73 74 3 32 103 102
6200 0o Up R 81 30 30 111
150 Cown | 73 74 76 17 R 105
450 Down | &7 69 Tl 79 79 98
5700 09 Up 75 75 76 78 | 86 36 107 107
159 Down 70 71 2 73 30 g1 101 01
450  Down | 65 66 | 67 88 74 75 94 93
5200 Qo Up 72 7Z 74 74 82 82 102 102
150 Down 67 68 69 70 77 78 96 96
450 Down 61 63 63 65 71 72 90 89
Figure 5-8

9 3.
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Serial

AUXILI
AIRFPLA
SERVY
iLIARY
RATHE

Signat
Addres

i
Jriginzl Issue

Seria
AJXE
AIRP
SER
ILIARY
FUR
PUB

3ig

JCTION 5
SERFORMANCE

NORMAL TAKEOFF DISTANCE

CONDIT Luns

1

2700 RPM and 38.0 Inches Ho, Me PFpld Presn
Befpre Brake Ralease.

_ Mixtures - CHECH Fuel Fliows i bnz white

Flaps - UF

§. Cow! Flaps - OPEN.
5. Level, Hard Surface, Ury Rurway,

WEIGHT- |OBSTACLE|ALTITUDE - GROUND JDIS
POUNDS | SPEED- FEET ROLL -|TDX C

TAKEOF

T0 50-
FCOT PRESSURE

KIAS FEET

6750 98 Sea Level] 1560

1000 1660
2000 1760
3000 1860
4000 2020
5000 2150
6000 2280
7000 2420
5000 2580 C
9000 2740 3150
10,000 2930 3350

Sea Level] 1280 1530
1000 1360 1630
2000 1440 172C
3000 1530 1810
4000 1620 1910
5000 1720 2030
6000 1870 2180
7000 1980 2300
8000 2110 2440
9000 2250 2590

10,000 2390 2740

Sea Level] 1050 1280
1000 1120 1350
2000 1180 1420
3000 1260° 1500
4000 1330 1580
5000 1420 1670
6000 1510 1770
7000 1600 1830
8000 1730 2010
3000 1840 2130

10,000 1960 2260

o (N S N NI )
w0~ @ W
i o ~1 O
OO O O O

=
o
v
o

Sea Level] 850 1040
1000 900 1100
2000 960 1100
3000 1010 1220
4000 1080 1290
5000 1140 1360
6000 1220 1440
7000 1300 1530
8000 1380 1620
9000 | 1470 1720
1580 1840




NORMAL TAKEOFF DISTANCE

CONDITTONS

) NGTE
L. 2700 RPM and 3.0 Knches Wg. Manifold 1 1f foll uower 15 spp)ied without
:4H".'.mv Bufare Braoke Roalegns Hrakes . A y from
2. Wiatures CHECK Fuel Flows In the ahare Tull power appiied
White Arc. 7 Ouerease distance 7% for eac n 10
3. Wing Flaps - up iremivhea) 4= 1 4
4. Cowl Flaps OPEN, ek oo 'Av e 9% for esch 2
3 Increase distance 5 J goLn
5. 1 l'VC'I, Hard ',lu'[.“_,-' “,-/ ;,‘”m’/ ¢ P x. " i nd
{ 1A A 2
TAKEGE | 2006 (607 ) 100C (8601 001 OF |
[0 50- pniilogle Jii : :
FOOT PRESSHURE 0 [
) v IO TOTAL TOTAL
WELGHT- OBSTACLE| ALTITUDE-JGRrOUND LD LSTANCE LGROUND | DTS TANCE | GROUND | D1 STAR
POUNDS SPEED- FEET ROLL 10 CLEARIROLL (0 CLEARIROL ( £
KIAS FEET | 50 FEET| FES 50 FEE £
T
6750 a8 Sea Levell 2290 2720 72510 79840 2750 3270
1000 2430 2870 2660 3150 2920 3450
006 2570 3030 2620 333 3100 3660
] J000 2730 3210 3000 3520 3290 gocis)
i 4600 2900 1400 1190 3730 3600 4120
5000 3090 3600 3390 3960 3730 4370
| '\‘ 6000 3290 3820 3610 4710 3920 4650
7000 | 3500 | 4060 | 2850 | 44720 | 4250 | 4950

BOOO 3740 4310 4110 4760 ) 4540 5210
9000 3990 4550 4400 5070 4850 5630
10,000 | 4270 | a0 ) 4700 | sai0 | 5200 | 6010
5200 94 T %ea Level] 1820 | 2170 | 1990 | 2270 | 2230 | 2660
1000 | 1930 | 2300 | 2160 | 2568 | zz70 | 2810
2000 | 2100 | 2380 | z296 | 2710 | 2510 | 2970
3000 | 2230 | 2620 | 2440 | zee0 | 2670 | 2140
4000 | 2360 2770 | 2590 | 3030 | 2840 | 3330
5000 T 2510 | 2830 | 2750 | 3 3020 | 3530
gooo | 2670 | 3110 | 2930 | 3410 | 3220 | 3750
7000 | 2850 | 3300 | 3120 | 3620 | 3430 | 3390
8000 | 3080 | 3s00 | 3330 | 3850 | 3660 | 4240
o000 | 3240 | 3720 | 3560 | 4090 | 3920 | 4520
=S 10,000 | 3460 | 3960 | 3800 | 4360 | 4190 | 4820
Y 5700 55—TSes Lovel| 1490 | 1730 | 1620 | 1950 | 1770 | 2120
oo | 1sac | 180 | 1720 | z060 | 1880 | 2240
zo06 | 1670 | 1sso | 1830 | 2170 | 2050 | 2430
Soo | w7ec | 2110 | 1990 | 2360 | 2170 | 2560
AG00 530 2970 2110 2550 2310
w0 | coso | 2400 | 2240 | 2620 | 2460
cooo | ze0 | zss0 | 2390 | 2780 | 2620
000 | zaz0 | z7e0 | 2540 | 295
aono | za80 | 28
goo0 | 2840
10,000 2820
=200 Sea Level| 1120
Ead ' “1pop | 1270
1350

(onniin 41 4A SecC oM
W]ml far ey f,fl'ﬂl‘ "f’(




Serial

AUXILIA

AIRP.

SERVY
ILIARY
RATHE

Signat:
Addres

i_'-jéin‘ﬁl Issue

p
P

s

ey

e S R L

o2

iy

SECTION 5 UDEL
PERFORMANCE M

ACCELERATE STOP DISTANCE

NOTE

CONDITIONS:
1. 2700 RPM and 38.2 Inches Hg. Manifoid Pre

Before Brake Qplease

. Mixtures - CHECK Fuel Filows ln the White &rc.

. Wing Flaps - UP.

. Cowl Flaps - OPEN.

. Level, Hard Surface, Ory Runway.

. Engine Failure at Engine Failure S

. Idle Power and Maximum Effective Brakin
Engine Failure.

~ithout brake } 3
tances spply

1. If full power 15 appiie

ENGINE

FAILURE | PRESSURE

WEIGHT - | SPEED - | ALTITUDE -
POUNDS KIAS FEET

6750 98 Sea Le%el
1000
2000
3000
4000
5000
6000 5 4840
7000 1 5080
8000 536¢
9000 5640

10,000 5950

Sea Level 2960
1000 3100
2000 3250
3000 3410
4000 3530
5000 3800
6000 3990
7000 4190
8000 4410
9000 4640

10,000 4890

Sea Level 2450
1000 2560
2000 2690
3000 2820
4000 2960
5000 3110
6000 3260
7000 3460
8000 3640
3000 3830

10,000 4030

Seﬁev—el_ 0| 1990
1000 2080
2000 2180

3000 2290
4000 - 2400
5000 2520
- 6000 - 2650
| 2790} 29;
2930 | 3150




! ("\.:I‘\-.I. 4] 4A
MODEL SECTION 5

PERFORMANCE
ACCELERATE GO DISTANCE

HOTE :
1. It full power is applied
without brakes set, distances

CONDITIONS:

1. 2700 RPM and 38.0 Inches Hg. Manifold P

Before Brake Release. ressure

1SN INIWdINO3
/30NVIVE T LHOTIM

2. Mixtures - CHEC ) T !
b ST Riaps, = Up, - | \ows In The White re. apply from point where full
"l 5 4. Cowl Flaps - OPEN. ) power is applied. )
1 5. Level Hard Surface Dry Runwa 2. Decrease distance 6% for each
< 6. Engine Failure At Enginé Fai{&r o }O knots hgadwlnd. ; M
S 7. Landing Gear Up On In Trancit Ae opeed, 3. Increase d1§taqce 2% for each ’—‘—‘,j
. Breneller Paat s NI knot of tailwind,
; pelier Feathered During Climb W I e , o ,
8. Maintain Engine Failure Speed | i : ) A. Distance in boxes represen-
I e »peed Until Clear of rates of climb Tess than 5C
ft/min.
ENGINE TOT A r S i oA
.’i . FAILURE - | PRESSURE GTAL DISTAMCE 7O CLEAR 50-FOCT OBSTACLE FEET
HT -| SPEED - ALTITUDE - | -200¢ | -100C | 0oc {+100C | +20°C | +300C | +40°C
) POUNDS | KIAS FEET 40 | +140F | 320F |+500F | +680F | +860F | +1049F +30
6750 98 Sea Level 2590 | 2870 | 3200 3500 | 4160 | 4830 5800
1006 2730 3030 | 3390| 3880 ] 4430 5190 6330 !
2000 2880 3210 | 3640) 4120 4740 5610 6970 |
3000 3050 3440 | 3860] 4390 5090 6090 7770
<} 4000 3270 3650 | 4110) 4690 5480 6660 8780 '
fﬂ\v 5000 3460 3870 | 4380) 5030 5930
6000 3660 | 4110 | 4670| 5410 | 6450 !
7000 3890 | 4380 | 5000| 5840 | 7070
8000 4140 4680 | 5380| 6330 | 7820
9000 4410 | 5010 { 5800| 6910 8750 i
10,000 4710 5380 | 6280{ 7600 | 9970
6200 94 Sea Level 2070 | 2270 | 2500] 2770 | 3080 |
1000 2180 2390 | 2640] 2930 | 3270 U
2000 2290 | 2520 | 2790f 3090} 3510 3970 4570 i‘
3000 2420 | 2660 | 2940| 3320 | 3730 4240 4910 1
4000 2550 | 2810 | 3160] 3520 | 3960 4520 5290 i
5000 2690 | 3010 | 3340 3740 | 4220 4850 5720 i
6000 2830 | 3190 | 3540| 3970 | 4510 5210 6220 H
7000 3040 § 3370 | 3760| 4230 | 4830 5260 6810 i
8000 3220 | 3580 | 4000| 4520 | 5180 6100 7520
R 9000 3420 | 3810 | 4270] 4840 | 5590 6650 8410
;) 10,000 3630 | 4060 | 4560] 5200 | 6050 7300 9560
5700 Tevel | 1690 | 1840 | 2010f 2200 | 2430 | 2690 | 2990
§150 g Sea1005 1770 | 1930 | 2110f 2320 | 2560 2840 3170
2000 1860 | 2030 | 2230| 2450 | 2700 3000 3420
CREEE R
000 2060 | 226 20
gooo 2170 | 2380 620| 2930 | 3250 3630
o | | te) sl uR) 28| o0
7000 2420 | 2690 | £ 0
2840 j
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| PERFORMANCE

CRUISE PERFORMANCE
WITH RECOMMENDED LEAN MIXTURE

] - Lot SECTION D
|n T MODEL 4] 4A it

NUTE ;

l. Q:A:( (;-OE.‘ .V.:‘(]‘,,] 1[:‘;{.).()‘;0'&#‘ speed by 4 3. Operations at peak EGT may be
6750 pounds.

2. At 5000 feet, incraac
KTAS for each 100¢
6750 pounds.

ASTY ANINGINO]

pounds below utilized with power settings

within the boxes if the airplane
 speed by 5 is equipped with the optional

sopounds helow EGT system,

'/
-50¢ 1
(239
5 TIDE| pom , coeevt| vrac e o M
: ALTITUDE|RPY | wp fpeweent] wras] TAS| TOTAL -
§'? 8P ; i“Hp BHP
g SEA 1 2450131.5) 75,5 [172 | 4.8 (174 ] 204 [ 79.2
20 LEVEL [2850]29.00 73.5 |139 | 59.2 (169 | 189 | 4.9 i
§.:' 2450127.01 67.9 |4 | 3.9 (163 | 175 | 66.0
= 2450126.5) 62.9 |isa | 173 | 59.2 158 | 184 | 55.5
« anon | ma e I ~ R - [ i
:é 2300134.01 79.5 174 215 74 1174 204
i ey 23G60132.51 76.8 N3 ) 72 (172 | 197
- L . L) a7 N {17 !
:-S‘IL 2300130.5) 72. 16¢ 137 68 | 167 136
=z ca! 2300(29.0] &7. 153 | 185 | €3 2 75

152 | 171 | 58.
163 | 160 |[53.
170 | 203 | 70.

2300127 .¢
2300 (25,1
2200 | 34.(
2200133,
2200 (31.

<
o
~

o
o
ow
i
&

st
)
=l
o onon L oNju O O~y
O Wl |O D\O Lo wa O
e e e s o %
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1 . 414A

SECTION 5 wm‘
PERFORMANC’

CRUISE PERFORMANCE
' WITH RECOMMENDED LEAN MIXTURE

RUTE sl ¢ Poal T 1 f
1. At 1Q,DCC Feet, quej)t) S 3. Operations at Pear Y
5 KFAS for each 1000 poun utilized with power SeLLIlH2,
. 6750 pounds. within the boxe: ’ the "’ '
Serial 2. At 15,000 Feet i5 equipped with the opltioné
g KTAS for sacr EGT system,
AUXILIA 8750 pounds.
AlIRFPLA ;
SERV!@ -250¢ -50¢ {570 TEMP) 15
. 4 N )F)
ILIARY (-139F 230F) gvF) —_—
$ TAL

RATHER ALTITUDE[RPM | MP [PERCENT|KTAS|TOTAL|PERCENT [KTAS|TCTAL DERL‘EHT‘A‘T-’L‘ 10T

|
. =
X BHP LB/HR} &iP LB/HR| BHP B/HR \
Signat L " ﬁ
10,000 [2450(31.5) 79.5 (191 | zis | 74.8 [190 | 208 | 70.2 |1 ’
Addre , FEET |2450/29.5) 73.5 [185 | 200 | 9.z [181 | 183 | 64.9 |182 | 178

2450127.5] 68.2 |i79 | 186 | ca.2 (178 | 176 | 60.2 176 | 167
2450126.0f 63.6 [174 | 175 | 6.9 1172 | 166 | 56.2 |169 | 157
2300(34.0} 79.5 |191 | 215 g |190 [ 204 | 70.2 |189 | 192
2300(33.0 76.8 |188 | 208 188 | 197 | 7.9 |186 85
. |2300{31.0] 72.5 |184 | 198 183 64.1 181 75
~M2300{29.0] 68.2 |[179 | 186 | &4 178 | 176 | 60.2 |17 | 187 ‘!ﬁ§
2300(27.04 62.9 (173 | 173 | 59 i71 | 164 | 55.6 1168 | 155 '
2300425.5] 58.0 |[166 | 161 |[54 164 1 153]|[51.2 J161 | 145]
2200(34.0f 74.8 {186 | 204 | 70. 185 | 132 | 66.1 184 | 18
2200133.0) 72.5 |184 | 198 | &8. 183 | 187 |[62.1 181 | i7/6
64 178 | 177]4160.5 [1i76 | 167
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Serial

AUXIL
AIRPL
SERV
ILIAR
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SECTION
PERFORMANCE

&

CONDITLONS

t. Takeotf Werght - 6750 Pounds, ‘ !——"
2. Cruise Climb to Desived Altitude, | | i

4. Kecommanded Lean Fuel Flow. | |
4. Zero Wind | t
standard Day.

RANGE PROFILE 7 ’l
|

3 . 4 o f N he sum of
l. Range computations include fuel 2. The distances shown are the -U“,r'
required tor start, taxi, takeofft, the distances to climb, Cruist
cruise climb to altitude, gruise, descend,

descent and 45 minutes reserve
fuel at the particular cruise power,
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SECTION % o
PERFORMANC
NORMAL LANDING DISTANCE
COND T I - oy
o Throtttes < J0LE, ,

2. Landing Gear « DOW,

3. Wing Flaps - 450, N s by
3 4. Cowl laps - ©LOLE, O for a3at
Serial 5. Level, Hard Surface Rutiviay et oL 4 (1wind
AUXILI 6. Maximun Effecyive firaking naadind gy uperal b, ” o1
KBOrs ) increate Lotal distanct
AlRP[ ; krots wind
SERVI > e
-209C {49y -109C (14°F) avC (32
ILIAR j 4
RATHE TOTAL TOTAL |nreTaN N
SPEED AT DISTANCE GISTANCE | AR ¥
S]gnat 50-FO0T |PRESSURE |GROUND|TO CLEAR|SROUNG[TO CLEAR /
WEIGHT-| OBSTACLE|ALTITUDE JROLL - |50-FOOT |roLi - [50-FO0T [
Addre POUNDS KIAS - FEET FEET JOBSTACLE) YEET [OBSTACLE 4
6750 98 [Sea Lavell s90 | ze7o | 930 | 27 970 | 235 o
1000 30 2310 9EM z 381

2000 960 72340 1606
3noo 100C 2380 1046
4000 1040 2420 1020
5000 1070 2450 1i26
6000 1120 2500 1160
7000 1160 2540 1200
5000 1200 2560 1250
9000 1250 2630 1306
10,000 1300 2680 1350
6200 91 Sea Level| 740 2120 770
1000 770 2150 200
2000 800 2180 830
3000 830 2210 860
4000 860 2249 830
5000 890 2270 930
6000 930 2310 960
7000 960 2340 1000
8000 1000 2380 1040
9000 1040 2420 1080
10,000 | 1080 | 2a60 | 1120
86 Sea Level| 620 2000 640
! 1000 640 2020 670
| 2000 660 2040 690
3000 690 2070 720
4000 720 2100 740
5000 740 2120 770
6000 | 770 | 2150 | so0
7000 | 800 | 2180 | 830 860 | 2240 | sop
8000 | 830 [ 2210 | 60 900 | 2280 | 530 | o500
j 2000 | 80| 2260 | 900 | 2280 | 930 | 2510 | g3 | 2310
< 10,00 § o001 2280 | 930 | 2310 | o70 | 2350 | 1000 | 230 m
5200 |64 [Sea Level| 570 | 1950 | 590 | 1o70 ez Tomee 840 | 2020

1000 | 590 | 1970 | 620 | 2000 | 640 | 2020 | geo | 2
2000 | ei0] 1o | 640 | 2020 | 660 | 2080 | gop | o4
B 3000 | 640 | 2020 | 660 | 2080 | 690 | 2070 | So9

Y 3000 | g0 | 200 ) 650 | 2070 | 710 | 2090 | 7ag | 2090
5000 | 690 | 2070 | 710 [ 2090 | 7a0 | 3179

i ; 770 2150
1 6000 710 | 2090 740 2120 770 2150
| 7000 220 | 2180

Issue

930 2310 el 234C
360 2340 10006 2380
1800 2330 1640 2825
1040 2426 1680 2467
1080 2480 1120 2500
1120 2500 1160 254§
1160 2540 1210 2580
670 2050 690 2070
690 2070 720 2100
720 2100 740 2120
740 2120 770G 2150
770 2150 200 2130
800 2180 830 2210
830 2210 860 2240

e

740 2120 770 2150 800 2180 83

770 2150 800 2180 830 2210 863 gg}tg
800 2180 830 2210 860 2240 830 2270
830 2210 860 2240 890 2270 930

qure 5-25 (
0 e s L

1"
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IA NORMAL t ANDING DISTANCE

NOTE:
- If necessary te land with wing flaps UP, the
approach speed should be increased above the

-

1S ININAIND]

y Mgt normal approach speed by i3 knots. Expect
1l - total landing distance to !ncraase by 35%. |
. bt 2. Decrease total distances by 3% for each 4 knots I
| 3 headwind. For operations with tailwinds up to 10 =
knots, increase total distances by 8% for each 3
knots wind.
20% (88°F) | 309 (869F) | 40°c (:04%)
TOTAL TOTAL TOTAL
PE o 2rs u
3 SRy = J DISTANCE DISTANCE DISTANCE »
OBSTACLE | A [-éURE GROUND |TO CLEAR|GROUND |TO CLEAR|GROUND [TO CLEAR
K’A'Lt ALT1499E R?LL -150-F00T JROLL -|50-FOOT JROLL - |50-FOOT "
IAS_| - FEET | FEET |oBSTACLE| FEET |oBSTACLE| FEET |OBSTACLE =]
6750 94 |Sea Levell 1040 | 2420 | 1070 | 2450

1000 1070 2450 1110 2490
2000 1110 2490 1150 2530
, 3000 1150 2530 1190 2570
;3\ 4000 1200 2580 1240 2620
5000 1240 2620 1290 2670

6000 1290 2670 2710

7060 1340 2720 2770

8000 1390 2770 2820

9000 1450 2830 2880

104080 1500 2880 2930

6200 91 Sea Levell 8&0 2240 2276
1000 &30 2270
2000 228 2300
3000 962 2340

4000 g9c | 2370
50006 | 1030 | 2410
g00Cc | 1670 | 2450
7000 | 1110 | 2490
b Ly 8000 | 1160 | 2540
= ’?,\ 5000 | 1200 | 2580

% 10,000 | 1250 | 2630
5700 86 Sea Level 720 2100
1000 740 | 2120
2000 770 | 2150
3000 800 | 2180
4000 830 | 2210
5000 860 | 2240
6000 830 | 2270
7000 930 | 2310
8000 960 | 2340

9000 | 1000
10,000 § 1040
| 5200 84 [Sea Levelf 660

1000 690
710
740

2000

790
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