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AIR VEHICLE PERFORMANCE CHARACTERISTICS 
T~I s IS a fourteen volume study, 

contamng the followmg 

Volume I-A . . , . . Ground Operations 
Volume I-B . . . . . . . Ground Operatmns 
Volume II . . . . . . . . . Take-Off 
Volume III , . . . Pre- Climb 
Volume IV-A . . . . . . . . Climb 
Volume IV-B . . . . . Climb 
Volume V . . . . . Enroute 
Volume VI . . . . . . . . . Descent 
Volume VII . . . . . . . . . . . Approach 
Volume VIII . . . . . Glide Path 
Volume IX . . . . . . . . . . . . Landmg 

* Volume X-A . . . . . . . Classified Mzlltary Arcraft (S) 
* Volume X-B . . . . . . . , . . . Clas slhed M&tary Ancraft (S) 
*vo1umex1 . . . . . . . . . . Future &i-craft (S) 

* Volumes I-A through IX contar, flight phase data on current ancraft, 
except those classlfled by the mllltary. The latter are m Volumes 
X-A and X-B, and future alrcraft m Volume XI. These three volumes 

have a security classlficatlon of secret. 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

Volumes I-A through IX 

SECTION 1 

MILITARY AIRCRAFT 

contammg data on 

Beechcraft T-34A 
Bell H-13H (47G-2) 
Bell H-40 
Boemg B-47B/B-47E 
Boemg KC-97G 

Boemg KC-135A 
Cessna L-19 A/E (OE-1) 
Cessna TL- 19D 

Cessna T-37A 
Convan C-131A 
Convair R4Y - 1 

Convan T-29C 
Curtlss C-46s 

Douglas C- 124C 

Douglas C-133A 

Douglas RBfWB-66B 
FaIrchIld C-119G 
Falrchlld C-123B 
Goodyear ZPG-2 

Goodyear ZPG-3W 

Grumman SA- 16A-GR (UF-1) 
Hayes-Boemg KB-50J/KB-50K 
Hdler H-23D 
Lockheed C-121 C/G 
Lockheed C-130A 

Lockheed T2V-1 
Lockheed T-33A- 1 

Martm B-57B 
North Amencan F-86L 
North Amencan TB-25M 
North Amencan T-28A 
North Amencan T-28B 

North Amencan T2.T-1 
Northrop F-89H 

Republic F-84F Series 

Sikorsky H- 19D 
Sikorsky H-34A (S-58) (HSS-1) 
Sikorsky H-37A 
Vertol H-21C (44-B) 

(date of latest rev1slon September 1, 1959) 
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Beechcraft T-34A-1 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the active runway 

The flaps are III the retracted posltlon for normal take-off After taxlmg 
onto the runway, there 1s no hesltatlon for any further check and power 1s 
applied for take-off 

Time 

Engme runup check 2 0 to 5 0 mmutes 
Tax1 onto runway, and apply take-off power 5to 10 

seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl Not applicable 

V2 (at normal gross weight of 2, 950 pounds) 67 

Distance 

Take-off (see Table I) 
Abort 600 feet 

Refusal distance (see abort) 



Beechcraft T-34A- 1 



Bell H-13H (47G-2) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the take-off pomt. 
After the runup check 1s performed, the h&copter 1s air taxled to the take- 

off pomt There 1s no further hesltatlon and power 1s applied for take-off 

Maxlmum rpm (3, 100 ) and mamfold pressure as required 1s used for take- 
off The h&copter 1s llfted to a hovermg posItIon, and a forward move- 
ment 1s mltlated, while mcreasmg axspeed throughout the translational 
phase At 15 knots IAS a climb attitude 1s attamed, and alrspeed IS m- 

creased to 40 knots IAS and a 500 fpm rate of climb 1s establlshed 

Alternate Take-Off Procedure 

Rollmg Take-Off 

At the take-off pomt, throttle 1s advanced to m-mum rpm 

(3, loo), forward movement 1s mltlated and ground speed 1s gradually m- 
creased throughout the translatIona phase As ground speed Increases, 

sufficient lift will be developed to accomplish lift-off From lift-off, a 

shallow rate of climb 1s mamtauxd, while mcreasmg arspeed to the de- 
slred climb airspeed. This method of take-off 1s ut&zed under adverse 

con&tlons of overloadmg or at high altitudes where vertical or hovermg 
take-off cannot be accomplished. 

Time 

Engme runup check 0.5 to 1.0 minute 

Tax and apply take-off power 1 to 5 seconds 
Take-off (see Table I) 

Speed 

‘kV2 (at normal gross weight of 2,350 pounds) 15 

Distance 

Take-off (see Table I) 

Abort 100 feet 

Refusal &stance (see abort) 

* Effective translatlonal lift gamed at 15 knots IAS 1s equvalent to V2 speed. 



TABLE I, TAKE-OFF 

Lift-Off N. A. S. A. Sea Level Standard Day T/O Dust. and Time Devlatlons per 

Normal Gross Speed (V2) to Clear 50 Feet 

Weight ew T/O Dlst. T/O Time loo C Dev. 1, 000 Ft. Alt. Dew. 

2, 350 lbs. 15 kts. 400 ft. *12 sec. 10% 10% 

2, 350 lbs 15 kts. 

Lift-Off Speed 

Devlatlon 
100 Lbs. 100 Lbs. 

Over NGW Under NGW 

none none 

T/O Dust. and Time 
Devlatlon for Weight 

100 Lbs. 100 Lbs. 
Over NGW Under NGW 

10% 10% 

* Speed at 50 feet altitude 1s 40 knots IAS 

(The values above are to be substituted directly In the take-off equatmns m the appendix. 

In substltutmg, dlvlde all percentage values by 100 ) 



Bell H-40 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the take-off 
pomt After the runup check 1s performed, the h&copter 1s air taxed 

to the take-off pomt There 1s no further hesltatmn and power 1s applied 
for take-off Mammum rpm (6,400) and torque pressure as requred are 
used for lift-off The h&copter 1s llfted to a hovermg posltmn and a 

forward movement 1s mltlated, gradually mcreasmg anspeed tnxoughout 
the translatmnal phase At 30 knots IAS, a climb attitude 1s attamed, 
alrspeed 1s Increased gradually to 50 knots IAS and a 500 fpm rate of climb 
1s establlshed 

Engme runup check 1 0 to 2 0 minutes 

Tax and apply take-off power 1 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

,: V2 (at normal gross weight of 5, 800 pounds) 30 

Take-off (see Table I) 

Abort 150 feet 
Refusal distance (see abort) 

“Effective translatmnal lift gamed at 30 knots IAS 1s equivalent to V2 speed 



TABLE I, TAKE-OFF 

Lift-Off N A.S A. Sea Level Standard Day 

Normal Gross Speed (V2) to Clear 50 Feet T /O Dlst and Tune Dematmns per 

Weight um T/O Dlst. T/O Tnne 10°C Dev 1, 000 Ft. Alt. Dev 

5, 800 lbs 30 kts 600 ft ‘k 1 4 s e c 5% 5% 

Lift-Off Speed T/O Dlst. and Tnne 
Dewatmn Devlatlon for Weight 

500 Lbs 500 Lbs 500 Lbs. 500 Lbs. 
Over NGW Under NGW Over NGW Under NGW 

5, 800 lbs. 30 kts none none 5% 5% 

*Speed at 50 feet altitude 1s 50 knots LAS 

[The values above are to be substituted directly m the take-off equatmns m the appendx 
In substltutmg, dlvlde all percentage values by 100 ) 



Boemg B-47B and B-47E 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check IS performed adjacent to the active run- 

Way. The flaps are fully extended for take-off After taxlmg onto the run- 

way, there 1s no hesltatmn for any further check and power 1s applied for 
take-off 

When Assisted Take-Off (ATO) 1s employed, the recommended 
normal procedure IS to fm-e AT0 approximately ten seconds before lift-off. 
For mmnnum take-off, the rockets are fired approximately 15 seconds 
before lift-off. 

Engine rmup check 2 0 to 4. o minutes 
Tam onto runway, and apply take-off power. 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at a normal gross weight of 192, 000 pounds) 159 

V2 (at a normal gross weight of 192, 000 pounds) 175 

Distance 

Take-off (see Table I) 

Abort Not avzulable from operators 
Refusal &stance At normal gross weight of 192, 000 pounds 

wet power - 3, 000 feet, utlllzmg 11, 000 foot runway. If 
AT0 malfunctmns at 3, 000 foot marker, the alrcraft 
aborts. 



Take-bf - 212 CO / 

TABLE I, TAKE-OFF 

Normal Gross 
Weight 

192, 000 lbs. 

192, 000 lbs. 

192, 000 lbs. 

Lift-Off 

Speed (V2) N.A S.A. Sea Level Standard Day 

(LA.3 T/O Dlst T/O Tnne 

175 kts. 7, 600 ft. 0. 8 nun. 

Lift-Off Speed 
Devlatmn 

10,000 Lbs 10, 000 Lbs 
Over NGW Under NGW 

175 kts. 2.5% 3.1% 

T/O Dlst and Tmne 
rkvdlon w /ATO 

Dev. per 10,000 Lbs. 
Dlst. T1lXle 

175 kts. 12.0% 8. 0% 

T/O Dust and Tn-ne Dewatlons per 
lo’= C Dev 1, 000 Ft. Alt. Dev. 

9.0% 11.0% 

T/O Dust. and Tn-ne 

Devlatlon for Weight 

10,000 Lbs. 10,000 Lbs. 
Over NGW Under NGW 

14.0% 11.0% 

Runway Gradlent 

Devlatmn per 1% Slope 

7.5% 

(The values above are to be substituted dnectly m the Take-Off equatmns m the appendm. 
In substitutmg, &vlde all percentage values by 100. ) 



Boemg KC-97G 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active runway 

The flaps are extended 33 degrees for take-off After taxnng onto the 

runway, there 1s a. 10 to 15 second delay after allgnmg to prevent fuel vent 
overflow 

Engme runup check 5 0 to 10 0 mmutes 

Tax1 onto runway, and apply take-off power 0 2 to 0 4 mmute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxnmum gross weight of 175,000 pounds) 113 
V2 (at maxnnum gross weight of 175, 000 pounds) 125 

Distance 

Take- off (see Table 1) 
Abort 2,800 feet 
Refusal distance (see abort) 



TABLE I. TAKE-OFF 

Lift-Off 

Maxmmm Gross Speed (V2) 

Weight (Im 

175,000 lbs 125 kts 

N A S.A. Sea Level Standard Day T/O Dust. and Tnne Devmtmns per 

T/O Dlst. T/O Tnne IO0 C Dev 1,000 Ft Alt Dev 

7, 750 ft 1 2 mm. 2% 7% 

Lift-Off Speed T/O Dust. and Tnne 

Devmtmn Devlatmn for Weight 

10,000 Lbs 10,000 Lbs 10,000 Lbs 10, 000 Lbs. 

Over MGW Under MGW Over MGW Under MGW 

175,000 lbs 

175,000 lbs 

125 kts Not applicable 5% Not applicable 20% 

125 kts. 

T/O Dust and Tnne 
Devlatlon w/~~~ 

Not applicable 

Runway Gradlent 
Devlatlon per 1% Slope 

4% 

(The values above are to be substituted directly in the take-off equations m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 



Boemg KC-135A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 

Flaps are extended 30 degrees for take-off. Upon taxnng onto the runway 

and allgnmg, the brakes are set for holdmg and take-off thrust (wet) 1s 
applied When engmes have attamed take-off thrust, the brakes are 
released and take-off 1s mltlated 

Tnne 

Engme runup check! 0 5 to 2 0 mm&es 

Taxi onto runway, align and set brakes. 0. 5 mmute 
Take-off. (see Table I) 

Speed (knot.6 IAS) 

VI (at normal gross weight of 258,000 pounds) Not applicable 

V2 (at normal gross weight of 258,000 pounds) 162 

Distance 

Take-offr (see Table I) 
Abort (see Refusal Distance) 
Refusal Distance At a normal gross weight of 258,000 pounds, 

6,100 feet when utlliamg a 12.000 foot runway 



TABLE I, TAKE- OFF 

Lift-Off 

Normal Gross Speed (V2) N. A. S. A. Sea Level Standard Day T/O Dust. and Tmne Devlatlons per 

Weight (I-w T/O Dlst. T/O Time loo C Dev. 1, 000 Ft. Alt. Dev. 

258,000 lbs 162 kts 7, 100 ft. 0.9 mm. 8. 8% 8 9% 

258, 000 lbs. 

258,000 lbs 

162 kts. 

162 kts 

Lift-Off Speed T/O Dust. and Time 

Devlatlon Devlatlon for Weight 

10,000 Lbs 10,000 Lbs 10,000 Lbs. 10,000 Lbs. 

Over NGW Under NGW Over NGW Under NGW 

1 9% 2.1% 9 4% 7.5% 

T/O Dust. and Time 
Devmtmn w/AT0 

Not applicable 

Runway Gradlent 

Devlatlon per 1% Slope 

8.5% 

(The values above are to be substituted dxectly m the take-off equations m the appendix 
In substltutmg, dlvlde all percentage values by 100. ) 



Cessna L-19 A/E (OE-1) 

NARRATIVE SUMMARY 

sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are extended 30 degrees for take-off After taxlmg onto the run- 

way, there 1s no hesltatmn for any further check and power IS applied for 
take-off 

Engme runup check 0 5 to 1 0 mmute 
Tax1 onto runway and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots LAS) 

VI (at max~rnum gross weight of 2,400 pounds) Not applicable 
VZ (at maxnnutn gross weight of 2, 400 pounds) 38 

Distance 

Take-off (see Table I) 

Abort 345 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 
Maxmum Gross Speed (V2) 

Weight (Q-4 

2, 400 lbs. 38 kts 

2, 400 lbs 38 kts 

2, 400 lbs. 38 kts. 

N A. S. A. Sea Level Standard Day 
T/O Dlst. T/O Txne 

520 ft 0. 3 mm. 

Lift-Off Speed 
D‘?VlatlOn 

300 Lbs 300 Lbs. 

Over MGW Under MGW 

Not applicable 7 0% 

T/O Dust. and Tune Runway Gradlent 
Devlatlon w/~~~ Dewatmn per 1% Slope 

Not applxable Not avallable from 

operators. 

T/O Dust and Tune Devlatlons per 
IO’= C Dev 1, 000 Ft. Alt. Dev. 

15 5% 14 5% 

T/O Dlst. and Txne 

Devlatmn for Weight 
300 Lbs. 300 Lbs. 

Over MGW Under MGW 

Not applicable 26 0% 

(The values above are to be substituted directly m the take-off equatmns m the appendix. 

In substltutmg, dlvlde all percentage values by 100. ) 



Cessna TL-19D 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the actwe run- 

w=Y The flaps are usually fully retracted for take-off After taxung onto 
the runway, there 1s no hesltatlon for any further check and power 1s 
applied for take-off 

Engme runup check 0 5 to 1 0 mmute 
Tam onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed [knots L4S) 

Vl (at maxmnum gross weight of 2,400 pounds) 49 
V2 (at mammum gross weight of 2, 400 pounds) 54 

Distance 

Take-off (see Table I) 
Abort Not avallable from operators 
Refusal distance Not avallable from operators 



Lift-Off 

MaxImum Gross Speed (V2) 
Weight (L-4 

2, 400 lbs 54 kts 

2, 400 lbs 54 kts 

2, 400 lbs 54 kts 

TABLE I, TAKE-OFF 

N.A.S.A. Sea Level Standard Day 
T/O Dlst T/O Tmne 

570 ft 0 2 mul 

Lift-Off Speed 
Devlatmn 

100 Lbs 100 Lbs. 
Over MGW Under MGW 

Not applicable 2 5% 

T/O Dlst. and Tmx Runway Gradlent 
Devlatlon w /AT0 Devlatmn per 1% Slope 

Not applicable Not avallable from 

operators 

T/O Dust and Tmx Devlatmns per 
10“ C Dev 1,000 Ft Alt Dev 

5 3% Not avallable from 

operators 

T/O Dust. and Time 

Dew&Ion for Weight 

100 Lbs 100 Lbs 
Over MGW Under MGW 

Not applicable 12 5% 

(The values above are to be substituted directly m the take-off equatmns m the appendix 
In substltutmg, dwlde all percentage values by 100. ) 



Cessna T-37A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After taxlmg onto the runway, the brakes are set and the engme 
runup check 1s performed The flaps are extended 20 degrees for take-off 

‘Throttles are advanced to 90 percent power and brakes are released. 
Throttles are then advanced to 100 percent take-off power. 

I’am onto runway, engme runup check, and apply take-off 
power 1. 0 to 2 0 minutes 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxmum gross weight of 6,400 pounds) 78 

V2 (at maxmmm gross weight of 6,400 pounds) 88 

Distance 

Take-off (see Table I) 
Abort 1,500 feet 
Refusal distance (see abort) 



Cessna T-37A 



Convar C-131A 

NARRATIVE SUMMARY 

sequence of operatmns 

The engme runup check 1s performed adjacent to the active runway 
with the brakes set for holdmg. The flaps are extended 12 degrees for 
take-off. After taxung onto the runway, there 1s no hesltatlon for any 
further check and power 1s applied for take-off 

Engme runup check 3.0 to 4.0 mmutes 

Tam onto runway, and apply take-off power 3 to 10 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

VI (at normal gross weight of 40,000 pounds) 110 
V2 (at normal gross weight of 40,000 pounds) 113 

Dwtance 

Take-off (see Table I) 
Abort 1,650 feet (brakes and prop reversal) 
Refusal &stance (see abort) 



Normal Gross 
Weight 

TABLE I, TAKE-OFF 

Lift-Off 

Speed (V2) N A S.A. Sea Level Standard Day T/O Dust and Time Dewatlons per 

(US) T/O Dlst T/O Tune loo C Dev 1.000 Ft. Alt Dev 

40, 000 lbs. 113 kts. 2, 200 ft. 0.4 mm. Plus Mums 6. 2% 

3. 6% 1.8% 

40, 000 lbs. 113 kts. 

40,000 lbs. 113 kts. 

Lift-Off Speed 

Devlatmn 

2.000 Lbs 2,000 Lbs 
Over NGW Under NGW 

1.8% 1. 8% 

T/O Dlst. and Tune 

Devlatlon for Weight 

2,000 Lbs 2,000 Lbs. 
Over NGW Under NGW 

13 7% lo. 6% 

T/O Dlst. and Time 
Devlatlon w IATO 

Not applicable 

Runway Gradlent 
Devlatlon per 1% Slope 

3. 6% 

(The above values are to be substituted directly m the take-off equations 111 the appendix. 
In substltutlng, dlvlde all percentage values by 100.) 



NARRATIVE SUMAL4RY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 

The flaps are extended 11 degrees for take-off After taxllng onto the 

runway, there 1s no hesltatlon for any further check and power 1s applied 
for take-off 

Engme runup check 1 0 to 2 0 mmutes 
Tax1 onto runway and apply take-off power 5 to 10 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxImum gross weight of 48, 550 pounds) 109 

V2 (at maxunum gross weight of 48, 550 pounds) 112 

Distance 

Take-off (see Table I) 

Abort 1, 600 feet (using reverse thrust) 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Maxu-num Gros 6 
Weight 

Lift-Off 

Speed (VZ) N A S A. Sea Level Standard Day T/O Dlst and Tnne Devlatlons per 

(I‘=4 T/O Dlst. T/O Tune 10” C Dev 1,000 Ft Alt De\ 

48,550 lbs 112 kts 2,800 ft 0 5 mnl. 4 0% 3 6% 

Lift-Off Speed 
Dewatlon 

2,000 Lbs 2,000 Lbs 

Over MGW Under MGW 

T/O Dlst. and Tune 

Devlatlon for Weight 
2, 000 Lbs. 2. 000 Lbs. 
Over MG iv’ Under MGW 

48, 550 lbs 

48, 550 lbs 

112 kts Not applicable 1 8% Not applxable 4 1% 

112 kts 

T/O Dlst and Tnne 
Devlatlon wj~~~ 

Not applxable 

Runway Gradlent 
Devmtlon per 1% Slope 

2 1% 

(The values above are to be substituted directly m the take-off equatmns m the appendm 

In substltutmg, dlvlde all percentage values by 100) 



Convair T-29c 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active run- 

way The flaps are extended 12 degrees for take-off After taxnng onto the 

runway, there 1s no further hesltatlon for any check and power 1s applied 
for take-off 

Engme runup check 1 0 to 3.0 mnlutes 
Tam onto runway, and apply take-off power 5 to 10 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 43, 000 pounds) 113 

v2 (at normal gross weight of 43, 000 pounds) 115 

Distance 

Take-off (see Table I) 
Abort 2,500 feet 
Refusal distance (see abort) 



Take-Off - L/Z 

TABLE I, TAKE-OFF 

Normal Gross 
Weight 

43, 000 lbs 

43,000 lbs 

43,000 lbs 

Lift-Off 

Speed (V2) 

(LAS) 

115 kts 

115 kts 

115 kts 

N A S A. Sea Level Standard Day 

T/O Dlst T/O Tnne 

2,750 ft 0 4 mnl. 

Lift-Off Speed 
Dewatmn 

1,000 Lbs. 1,000 Lbs 

Over NGW Under NGW 

1 3% 1 7% 

T/O Dlst and Tn-ne 

Devlatlon w /AT0 

Not applxable 

T/O Dust and Tune Devlatlons per 
loo C Dev 1, 000 Ft Alt. Dev 

9 1% 7.3% 

T/O Dlst. and Txne 

Dewatlon for Weight 
1,000 Lbs 1,000 Lbs. 

Over NGW Under NGW 

5 5% 5. 5% 

Runway Gradlent 
Devlatmn per 1% Slope 

3.6% 

(The values above are to be substituted dmectly m the take-off equatmns III the ap?endm. 
In substltutmg, dlvlde all percentage values by 100 ) 



Custlss C-46R 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are m the retracted posltmn for take-off After taxnng onto the 

runway, there 1s no hesltatmn for any further check and power IS applied 
for take-off. 

Time 

Engme rump check 1 0 to 2 0 minutes 

Tax1 onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxnnum gross weight of 50,000 pounds) 95 

V2 (at maxnnum gross weight of 50,000 pounds) 95 

Distance 

Take-off (see Table I) 
Abort 4,460 feet 
Refusal distance (see abort) 



curtlss c-463. 

a 
E 



Douglas C - 124C 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme rump check 1s performed adjacent to the active runway 

The flaps are extended 20 degrees for take-off After taxnng onto the 

runway, there 1s no hesltatmn for any further check and power 1s applied 
for take-off Wet power (water-alcohol InJectmn) 1s normally used for 

take-off 

Tnne 

Engme runup check 5.0 to 8 0 mmutes 
Tax1 onto and runway apply take-off power 0 5 to 1 0 mmute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 170,000 pounds) 104 

V2 (at normal gross weight of 170,000 pounds). 107 

Distance 

Take-off (see Table I) 
Abort: (see Refusal distance) 
Refusal distance At a normal gross weight of 170, 000 pounds 

and a speed of 104 knots IAS, 3,000 feet of runway are 

required to stop the alrcraft usmg brakes and reverse 
thrust on two engmes 



..-_ -. 

TABLE I. TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N A S A Sea Level Standard Day T/O Dust and Tmne Devmtlons per 
Weight ww T/O Dlst. T/O Tune loo C Dev 1, 000 Ft. Alt. Dev 

170,000 lbs 107 kts 3, 100 ft. 0 6 nun a 1% 8 9% 

Lift-Off Speed T/O Dust. and Tune 
Devmtlon Devlatlon for Weight 

10,000 Lbs 10,000 Lbs 10,000 Lbs. 10,000 Lbs. 
Over NGW Under NGW Over NGW Under NGW 

170, 000 lbs 107 kts. 

170,000 lbs 107 kts 

3 2% 3. 2% 16 0% 13 0% 

T/O Dust and Tn-ne 
i3evlat10n w 1~~0 

Not applxable 

Runway Gradlent 

Den&Ion per 1% Slope 

11 0% 

(The values above are to be substituted directly m the take-off equations in the appendix. 

In substltutmg, dlvlde all percentage values by 100. ) 



Douglas C-133A 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the active run- 

w=Y The flaps are extended 25 degrees for take-off After taxnng onto 
the runway, there 1s no hesltatlon for any further check and power 1s 
applied for take-off 

Tnne 

Engme runup check 1 0 to 4 0 mmutes 
Taxi onto and runway, apply take-off power 0 5 to 1 0 mmute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxnnum gross weight of 275, 000 pounds) 104 

V2 (at maxnnurn gross weight of 275, 000 pounds) 119 

Distance 

Take-off (see Table I) 
Abort 2, 600 feet 
Refusal dmtance (see abort) 



Douglas C-133A 



Douglas RB/WB-66 

NARRATIVE SUMMARY 

Sequence of Operations 

After tammg onto the active runway, the brakes are set for holdmg 
and the engme rump check 1s performed The flaps are extended 60 
percent for take-off Power 1s applied until take-off thrust 1s obtamed. 
Brakes are then released and take-off IS mltlated 

Tnne 

Tam onto runway, perform engme runup check, and apply 
take-off power 2 0 to 3.0 mmutes 

Take-off (see Table 1) 

Speed (knots IAS) 

Vl Not avallable from operator. 
V2 (at normal gross weight of 75,000 pounds) 150 

Distance 

Take-off (see Table 1) 

Abort 4,600 feet, usmg brakes and drag chute 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

(usmg 60% flaps) 

Lift-Off 

Normal Gross Speed (V2) N.A S A. Sea Level Standard Day T/O Dust and Time Dewatlons per 

Weight (I-w T/O Dlst T/O Tmx IO0 C Dev 1,000 Ft Alt. Dev 

75,000 lbs. 150 kts. 5, 800 ft 0.8 m1n 10.4% 9.1% 

75,000 lbs 150 kts 

75, 000 lbs. 150 kts. 

Lift-Off Speed 
Devlatlon 

5,000 Lbs 5, ooo Lbs 
Over NGW Under NGW 

3 3% 4 0% 

T/O Dust. and Tnne 

Devlatlon for Weight 

5,000 Lbs 5,000 Lbs. 
Over NGW Under NGW 

15 5% 13 8% 

T/O Dlst. and Tmne 
Devlatlon XV/AT~ 

Devmtlon per 4, 000 Pounds 

Dlst Tnne 

10.3% 9 2% 

Runway Gradlent 
Devlatlon per 1% Slope 

5. 6% 

(The values above are to be substituted directly III the take-off equations m the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 



Falrchlld C - 119G 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active runway. 
The flaps are used as required for take-off. After taxung onto the runway, 

there 1s no further hesltatmn and power 1s applied for take-off. Maxunum 

(water Injection) power 1s normally used for take-off. 

Tmne 

Engme runup check 3 to 5 mmutes 

Tam onto runway, and apply take-off power 0. 5 to 1 mmute 

Take-off (see Table 1) 

Speed (knots IAS) 

Vl (at normal gross weight of 65,000 pounds), 92 
V2 (at normal gross weight of 65,000 pounds) 102 

Distance 

Take-off (see Table 1) 
Abort 3, 000 feet 
Refusal distance (see abort) 



Fairchild C- 119G 



Falrchlld C-123B 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active runway 
For normal take-off the flaps are fully retracted. Flaps may be extended 

20 degrees, or as required for short field operations After taxnng onto 
the runway, there 1s a short hesltatlon to prevent fuel overflow, then power 

1s applied for take-off. 

Tmne 

Engme runup check 2 0 to 5.0 mmutes 

Tam onto runway, and apply take-off power 0.5 to 1. 0 mmute 

Take-off- (see Tables I and II) 

Speed (knots IAS) 

Normal take-off 

Vl (at normal gross weight of 54,000 pounds) 100 

V2 (at normal gross weight of 54,000 pounds) 100 
Maxmum performance take-off 

Vl (at normal gross weight of 54,000 pounds) 76 

V2 (at normal gross weight of 54, 000 pounds) 76 

Distance 

Take-off (see Tables I and II) 
Abort 1,450 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

(Normal, Dry Power, No Flaps) 

Lift-Off 
Normal Gross Speed (V2) N A.S A. Sea Level Standard Day T/O Dlst. and Tmxe Devmtlons per 

Weight (LAS) T/O Dlst T/O Txne loo C Dev 1,000 Ft Alt Dev 

54,000 lbs 100 kts 2, 500 ft 0 5 muI 8% 8% 

Lift-Off Speed 
Dematlon 

5,000 Lbs 5,000 Lbs 

Over NGW Under NGW 

T/O Dlst. and Txne 

Dewatlon for Weight 

5,000 Lbs 5,000 Lbs. 

Over NGW Under NGW 

54,000 lbs 100 kts. 

54,000 lbs 100 kts 

5% 5% 25% 20% 

T/O Dlst and Time 
Devlatlon w/AT0 

Runway Gradlent 

Devlatlon per 1% Slope 

Not applicable 3% 

(The values above are to be substituted directly m the take-off equations m the appendix. 
In substltutmg, dlwde all percentage values by 100 ) 

,,,, I .,,,,, ,,,,I ,/1 II 



TABLE II, TAKE-OFF 

(Maxmum Performance, Wet Power, 20’ Flaps) 

Lift-Off 
Normal Gross Speed (VZ) N.A.S.A. Sea Level Standard Day 

Weight (IAS) T/O Dlst T/O Tnne 

54,000 lbs. 76 kts. 1,350 ft. 0.4 min. 

Lift-Off Speed 
Dewatlon 

5,000 Lbs 5,000 Lbs 

Over NGW Under NGW 

54,000 lbs 76 kts. 5.0% 5.0% 

T/O Dlst and Tune 
DevlstlOn wl~~~ 

54, 000 lbs. 76 kts. Not applxable 

T/O Dlst and Tnne Devlatlons per 

loo C Dev 1,000 Ft Alt. Dev 

11.0% 4. 6% 

T/O Dlst. and Tnne 

Devmtlon for Weight 

5,000 Lbs. 5,000 Lbs. 

Over NGW Under NGW 

26 0% 22.3% 

Runway Gradlent 

Devntlon per 1% Slope 

Not avallable 

from operators 

(The values above are to be substituted directly m the take-off equations m the appendx 

In substltutmg, dlvlde all percentage values by 100. ) 



Goodyear ZPG-2 

NARRATIVE SUMMARY 

sequence of Operations 

AdJacent to the active runway, the moormg mast tractor brakes 

are set for holdmg and the engme runup check 1s performed After taxnng 

onto the runway and allgnmg, the bow handlmg lmes are tended and the lugs 

attachmg the bow cone of the alrshlp to the mast are pulled, the moormg 
pendant 1s tnpped, and the mast pulled free of the alrshlp by the tractor 
When the mast 1s clear, power 1s applied for take-off and bow-lmes 
released 

Time 

Engme runup check. 2. 0 mmutes 
Tax1 onto runway, unmast, and apply take-off power 5 0 to 

10 0 minutes 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at any gross weight). 25 
V2 (at normal gross weight of 66,800 pounds). 44 

Distance 

Take-off (see Table I) 

Abort. At runway speeds greater than 25 knots, fuel, water 
or other ballast 1s JettIsoned, and a smgle engine take-off 

1s accomplished At speeds less than 25 knots, the 

take-off 1s aborted 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N.A S A Sea Level Standard Day T/O Dust. and Tnne Devlatlons per 

Weight WS) T/O Dlst. T/O Tnne loo C Dev. 1, 000 Ft. Alt. Dev. 

66,800 lbs 44 kts. 1, 800 ft 0 8 mm. 10 0% 10 0% 

Lift-Off Speed T/O Dust. and Tnne 

Devlatlon Devlatlon for Weight 

1,000 Lbs. 1,000 Lbs. 1,000 Lbs. 1,000 Lbs. 

Over NGW Under NGW Over NGW Under NGW 

66,800 Ibs 44 kts 3 4% 3.4% 30.5% 15.3% 

T/O Dust. and Time 

Devlatlon w/AT0 

Not applicable 

Runway Gradlent 
Devlatlon per 1% Slope 

Not avallable 
from operator 

(The values above are to be subatltuted directly m the take-off equatmne m the appendn 
In substltutmg, dlvlde all percentage values by 100. ) 



Goodyear ZPG-3W 

NARRATIVE SUMMARY 

Sequence of Operations 

AdJacent to the active runway, the moormg mast tractor brakes 
are set for holdmg and the engme runup check 1s performed After taxlmg 
onto the runway and ahgnmg, the bow handlmg lmes are tended and the lugs 
attachmg the bow cone of the arrshlp to the mast are pulled, the moorlng 
pendent 1s tripped, and the mast 1s pulled free of the alrshlp by the tractor. 

When the mast 1s clear, power 1s applied for take-off and bow lmes are re- 
leased. 

Tune 

Engme runup check 2 to 4 mmutes 
Tax onto runway, unmast, and apply take-off power 10 to 

15 minutes 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at any gross weight) 25 
V2 (at m-mum gross weight of 90, 000 pounds) 45 

&stance 

Take-off (see Table I) 
Abort At speeds greater than 25 knots, fuel, water, or other 

ballast 1s JettIsoned, and a smgle engme take-off 1s made. 
At speeds less than 25 knots, the take-off 1s aborted 



is.-- - - -, - 

TABLE I, TAKE-OFF 

Lift-Off 
Maxm~urn Gross Speed (V2) N A S A. Sea Level Standard Day T/O Dlst. and Tmne Devlatlons per 

Weight (LAS) T/O Dlst T/O Trne loo C Dev 1,000 Ft. Alt Dev 

90, 000 lbs 45 kts. 2, 000 ft. 0.9 mm. 10% 10% 

90,000 lbs 

90,000 lbs 

45 kts 

45 kts. 

Lift-Off Speed T/O Dlst. and Tnne 

Dewatlon Devlatlon for Weight 
1, 000 Lbs 1,000 Lbs 1,000 Lbs 1,000 Lbs 

Over MGW Under MGW Over MGW Under MGW 

Not applicable 3. 9% Not applicable 5% 

T/O Dlst and Tnne 
Devlatlon w /ATO 

Not applicable 

Runway Gradlent 

Devlatlon per 1% Slope 

Not avallable from operator 

(The values above are to be substituted directly m the take-off equations m the appendix. 
In substltutmg, dwlde all percentage values by 100 ) 



Grumman SA- 16A-GR (UF- 1) 

NARRATIVE SUMMARY 

Sequence of Operations 

The pre-take-off functIona check and the engme runup check are 
performed adjacent to the active runway After taxnng onto the runway, 

flaps are extended 15 degrees, and power 1s applied for take-off 

Tnne 

Pre-take-off functlonal check and engme runup check 5 0 

to 15 0 mmutes 
Tax onto runway and apply take-off power 0. 8 to 1. 0 rmnute 

Take-off (see Table I) 

Speed (knots IAS during taxi) 

Vl (at normal gross weight of 30,000 pounds) Not avallable 

from operator 
V2 (at normal gross weight of 30, 000 pounds) 77 

Distance (see Table I) 

Take-Off (see Table I) 
Abort Not avalable from operator 

Refusal &stance Not avallable from operator 



Grumman SA-16A-GR (UF- 1) 



Hayes-Boemg KB-50J and KB-50K 

NARRATIVE SUMMARY 

sequence of Operations 

The Jet engmes are started, and the pi-e-take-off functIona check 
and engme runup check are performed adJacent to the active runway. The 
flaps are extended 25 degrees for take-off After taxnng onto the runway, 

there 1s no hesltatlon for any further check and power 1s applied for take- 
off. The appluzatlon of power requmes from 30 to 45 seconds due to the 
cornplenty of the power plant Wet power (water-alcohol lIlJ.5CtlOIl) 18 

normally used for take-off 

Engme run-up check 6 to 8 mmutes (mcluded in pre-take-off 

functional check) 
Tam onto runway, and apply take-off power 1.0 to 1.5 Inmutes 

Take-off (see Table 1) 

Speed (knots IAS) 

Vl (at normal gross weight of 170,000 pounds) 105 

V2 (at normal gross weight of 170, 000 pounds) 126 

Take-off (see Table 1) 
Abort 2, 100 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

(6 engmes, wet power) 

Lift-Off 

Normal Gross Speed (V2) N A.S.A. Sea Level Standard Day T/O Dlst. and Time Devlatlons per 
Weight (I-48 T/O Dlst. T/O Tmne loo C Dev 1, 000 Ft. Alt. Dev 

170,000 lbs. 126 kts. 4, 100 ft. 0.65 mm. plus Minus 9. a% 
12 2% Negligible 

170.000 lbs 126 kts. 

Lift-Off Speed 
Devlatmn 

*3,000 Lbs 10,000 Lbs 
Over NGW Under NGW 

1.2% 3.2% 

T/O Dlst. and Tune 
Dew&Ion for Weight 

*3, 000 Lbs. 10,000 Lbs. 

Over NGW Under NGW 

5.9% 12 2% 

170,000 lbs. 126 kts. 

T/O Dlst and Tune 
Devlatlon w/AT0 

Not applicable 

Rufiway Gradlent 

Devlatlon per 1% Slope 

Not available from operator 

*Normal gross weight plus 3,000 lbs. equals maximum gross weight 

(The values above are to be substituted directly in the take-off equations m the appendix. 

In substltutmg, dlvlde all percentage values by 100 ) 



Hdler H-23D 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the take-off 
pomt After the runup check 1s performed, the h&copter 1s air taxed to 
the take-off pomt. There 1s no further hesltatlon and power 1s applied for 
take-off Maximum rpm (3,200) and manifold pressure as requred are 
used for lift-off. The hellcopter 1s llfted to a hovermg posltlon, and a 

forward movement 1s nntxtted while gradually mcreasmg alrspeed through- 
out the translational phase At 15 knots IAS, a cln-nb attitude 1s attamed, 

and alrspeed 1s mcreased to 40 knots IAS and a 500 fpm rate of clnnb 1s 
establlshed 

Alternate Take-Off Procedure 

Runmng Take-Off 

At the take-off pomt, the throttle 1s advanced to maxmn~m 
rpm (3,200), forward movement IS mltlated, and ground speed 1s gradually 
mcreased throughout the translational phase As ground speed mcreases, 
sufficient lift will be developed to accomplish lift-off From lift-off, a 
shallow rate of clnnb 1s mamtamed, while mcreasmg arspeed to the de- 
sued clnnb alrspeed This method of take-off 1s utllmed under adverse 
comhtlons of overloadmg or at high altitudes where vertical or hovermg 
take-off cannot be accomplished 

Engme rump check 1 0 to 2 0 minutes 

Tam and apply take-off power 1 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

*V2 (at maxnnum gross weight of 2,700 pounds) 15 

Distance 

Take-off (see Table I) 
Abort 100 feet 
Refusal &stance Not applicable 

: Effective translational lift gamed at 15 knots IAS 1s equivalent to V2 speed 



Hlller H-23D 



Lockheed C-121 C/G 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active runway 
The flaps are extended 60 percent for take-off. After taxlmg onto the run- 

way, there 1s no hesltatlon for any further check and power 1s applied for 
take-off 

Time 

Engme runup check 8 0 to 15. 0 mmutes 

Tax onto runway and apply take-off power 1 0 to 3.0 minutes 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 133,000 pounds) 115 

V2 (at normal gross weight of 133,000 pounds) 121 

Distance 

Take-off (see Table I) 
Abort (see Refusal distance) 
Refusal &stance At a normal gross weight of 133,000 pounds, 

2,700 feet 



Lockheed C-121 C/G 
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Lockheed C-130A 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the active run- 

=y The flaps are extended 18 degrees for take-off After taxlmg onto 

the runway and allgnmg, there 1s no hesltatmn for any further check and 

power 1s applied for take-off. 

Engme runup check 2 0 to 4.0 mmutes 
Tax onto runway and apply take-off power 0.5 to 1 0 mulute 

Take - off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 120,000 pounds). 86 

V2 (at normal gross weight of 120.000 pounds). 106 

Distance 

Take-off (see Table I) 

Abort 3, 200 feet 
Refusal distance (see abort) 



Lockheed C - 130A 



Lockheed TZV- 1 

NARRATIVE SUMMARY 

sequence of operatmns 

The engme runup check 1s performed adjacent to the active runway 
The flaps are fully extended for take-off After taxnng onto the runway, 

there 1s no hesltatlon for any further check and power 1s applied for take- 
off 

Time 

Engme runup check 1 5 to 3 5 mmutes 

Tax onto runway, and apply take-off power 0 2 to 0 3 minute 

Take-off (see Table I) 

Speed (knots LAS) 

Vl Not applicable 
V2 (at maxnnum gross weight of 16, 650 pounds) 130 

Distance 

Take-off (see Table I) 
Abort 2, 000 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 
Maxunum Gross Speed (V2) N.A.S A Sea Level Standard Day T/O Dust and Txne Dewatlons per 

Weight (IA.3 T/O Dlst T/O Tune lo’= C Dev 1, 000 Ft. Alt. Dev 

16,650 lbs 130 kts 2, 500 ft 0 4 nnn 10% 9.2% 

16,650 lbs 130 kts 

16,650 lbs 130 kts. 

Lift-Off Speed 
Devlatmn 

1,000 Lbs 1,000 Lbs 

Over MGW Under MGW 

Not 2.7% 

applicable 

T/O Dxt and Tnne 
Devlatlon w IATO 

Not applxable 

T/O Dlst. and Tnne 

Devlatlon for Weight 
1,000 Lbs 1,000 Lbs. 

Over MGW Under MGW 

Not 13 8% 

applxable 

Runway Gradlent 
Devlatmn per 1% Slope 

5.0% 

(The value above are to be substituted directly m the take-off equatmns m the appendix. 
Ln substltutmg, dlvlde all percentage values by 100 ) 

,,,,,,, ,:// , 



Lockheed T-33A- 1 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After taming onto the runway, the brakes are set for holdmg and 
the engme runup check 1s performed The flaps are extended 30 degrees 
for take-off Throttles are advanced to 90 percent power, and brakes re- 
leased Throttles are then advanced to 100 percent power When ATO 1s 
employed, the recommended normal take-off 1s to fire AT0 at 30 knots IAS 

Tax onto runway, engme runup check, and apply take-off 
PCWW 0.5 to 1 0 mmute 

Take-off (see Table I) 

Speed (knots LAS) 

Vl (at normal gross weight of 15, 100 pounds) 110 

V2 (at normal gross weight of 15, 100 pounds) 120 

Distance 

Take-off (see Table I) 
Abort 3, 500 feet 

Refusal distance At a normal gross weight of 15, 100 pounds, 
2, 300 feet, when utlhzmg 6, OOO-foot runway 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N. A. S. A. Sea Level Standard Day T/O Dlst. and Tnne Devlatlons per 

Weight (=9 T/O Dlst. T/O Tnne 10’ C Dev 1,000 Ft Alt Dev 

15,100 lbs. 120 kts. 3,000 ft. 0.5 rnlll 13 4% 10 0% 

15, 100 lbs 120 kts. 

15,100 lbs. 120 kts 

Lift-Off Speed 
Devlatmn 

1,000 Lbs. 1,000 Lbs 

Over NGW Under NGW 

2 8% 2 8% 

T/O Dust. and Tnne 

Devlatmn for Weight 

1,000 Lbs. 1,000 Lbs. 
Over NGW Under NGW 

16 6% 14 0% 

T/O Dlst and Tnne 
Devlatmn ~/ATO 

Dlst Time 

38. 0% 62 0% 

Runway Gradlent 
Dewatmn per 1% Slope 

5 7% 

(The values above are to be substituted directly m the take-off equatmns m the appendm. 
In substitutmg, dlvlde all percentage values by 100 ) 



Martm B - 57B 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are m the retracted posltmn for take-off After taxung onto the 

runway, there 1s no hesltatmn for any further check and power 1s applied 
for take-off 

Tn-ne 

Engme runup check 0 3 to 0 5 nmnute 
Tax1 onto runway and apply take-off power. 0 2 to 0. 6 minute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 55,000 pounds) 138 

V2 (at normal gross weight of 55,000 pounds) 142 

Distance 

Take-off (see Table I) 

Abort (see refusal distance) 

Refusal distance. At a normal gross weight of 55, 000 pounds, 
4,000 feet utilizmg a 10,000 foot runway 



Martm B-57B 



North American F-86L 



North Amencan TB-25M 

NARRATIVE SUMMARY 

sequence of operatmns 

The engme runup check 1s performed adJacent to the active run- 
way The flaps are extended 11 degrees for take-off. After taxlmg onto 
the runway there IS no hesltatmn for any further check and power 1s applied 
for take-off 

Tune 

Engme runup check. 1 to 3 mmutes 
Tam onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

VI (at normal gross weight of 28,000 pounds) 95 

V2 (at normal gross weight of 28,000 pounds) 105 

&stance 

Take-off (see Table I) 
Abort 1,400 feet 
Refusal &stance (see abort) 



Take-Off - 212 

TABLE I, TAKE-OFF 

Normal Gross 
Weight 

28,000 lbs 

Lift-Off 

Speed (V2) 

MS) 

105 kts. 

N. A. S. A Sea Level Standard Day T/O Dmt and Tnne Devlatmns per 

T/O Dlst T/O Tnne loo C Dev 1, 000 Ft Alt Dev 

2, 225 ft 0 4 m1n 5 5% 6 4% 

Lift-Off Speed T/O Dust and Tnne 

Devlatmn Devlatmn for Weight 

1,000 Lbs 1,000 Lbs 1,000 Lbs 1, 000 Lbs 

Over NGW Under NGW Over NGW Under NGW 

28, 000 lbs. 105 kts. 

28,000 lbs 105 kts. 

1 8% 1. 8% 11 0% 8 5% 

T/O Dust and Tnne 
Devlatmn w /AT0 

Not applicable 

Runway Gradlent 
Dewatmn per 1% Slope 

Not avallable from operator 

(The values above are to be substituted directly m the take-off equatmns m the appendix 
In substltutmg, dlwde all percentage values by 100 ) 



North Amencan T-28A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active run- 

way The flaps are extended 9 degrees for take-off. After taxnng onto 
the runway, there 1s no hesltatlon for any further check and maxnnum 

power 1s applied for take-off. 

Tmne 

Engme runup check 1.0 to 3 0 mmutes 

Tam onto runway, align ship, and apply take-off power: 0.1 

to 0. 3 m1nut.e 
Take-off (see Table 1) 

Speed (knots IAS) 

Vl (at any gross weight). Not avallable from operator. 
V2 (at any gross weight) 75 

Distance 

Take-off (see Table 1) 
Abort 1, 100 feet 

Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 
Normal Gross Speed (V2) N A S A. Sea Level Standard Day 

Weight (IAS) T/O Dlst. T/O Tnne 

7, 400 lbs 75 kts. 1, 420 ft. 0.4 nun 

75 kts 

Lift-Off Speed 
Devlatmn 

90 Lbs. 200 Lbs 
Over NGW Under NGW 

NOlX 

T/O Dust. and Tnne 
Devlatlon w /AT0 

7, 400 lbs 75 kts Not applxable 

T/O Dust and Tnne Devlatmns per 

loo C Dev. 1, 000 Ft Alt. Dev. 

9.3% 9.9% 

T/O Dust. and Tune 
Devlatmn for Weight 
90 Lbs. 2.00 Lbs. 

Over NGW Under NGW 

2.9% 6.4% 

Runway Gradlent 
Devlatmn per 1% Slope 

Not avaIlable from operator. 

[The values above are to be substltuted directly m the take-off equatmns m the appendix. 

In substltutmg, dlvlde all percentage values by 100.) 



North Amencan T-28B 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme rump check 1s performed adjacent to the active runway 
The flaps are extended 18 degrees for take-off After taxnng onto the run- 

way, there 1s no hesltatlon for any further check and maxnnum power 1s 

applied for take-off 

Txne 

Engme runup check 1 0 to 3 0 mmutes 
Tax onto and runway, apply take-off power 0 1 to 0 3 minute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 8, 000 pounds) Not avallable 
from manufacturer 

V2 (:t normal gross weight of 8, 000 pounds) 68 

Distance 

Take-off (see Table I) 

Abort Not avallable from manufacturer 
Refusal distance Not avallable from manufacturer 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N. A. S. A. Sea Level Standard Day 

Weight (Qw T/O Dlst T/O Tnne 

8, 000 lbs 68 kts 645 ft 0 2 nun 

Lift-Off Speed 
Devlatmn 

500 Lbs 500 Lbs 
Over NGW Under NGW 

8, 000 lbs 68 kts. 5 9% 4 8% 

T/O Dust and Tnne 
Denatlon w/AT0 

8, 000 lbs. 68 kts Not applicable 

T/O Dlst. and Tnne Devlatmns per 

loo C Dev. 1, 000 Ft Alt Dev. 

8 0% 8 7% 

T/O Dust. and Tnne 
Devmtlon for Weight 

500 Lbs 500 Lbs. 

Over NGW Under NGW 

16 3% 13 8% 

Runway Gradlent 

Devlatlon per 1% Slope 

Not avallable from manufacturer 

(The values above are to be substituted directly m the take-off equatmns m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



North Amencan T2J-1 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active runway 
Flaps are used as requred for take-off After taxnng onto the runway there 
1s a 10 second hesltatmn for a further power check and power 1s then applied 
for take-off. 

Tnne 

Engme runup check 1.5 to 3.0 mmutes 
Tam onto runway and apply take-off power 0.4 to 0. 5 mmute 

Take-off (see Table I) 

Speed (knots LAS) 

Vl (at a normal gross weight of 9,500 pounds) not applicable 
V2 (at a normal gross weight of 9,500 pounds) 100 

Distance 

Take-off (see Table I) 
Abort 2, 500 feet 

Refusal &stance (see abort) 



North Amencan TZJ-1 



Northrop F-89H 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After taxlmg onto the active runway, the brakes are bet for holdmg 
and the engme runup check 1s performed. The flaps are extended 30 degrees 
for take-off Afterburners are then lgnlted, when stablllzatmn of rpm and 

exhaust gas temperature occurs, brakes are released and take-off 1s 
mltlated. 

Engme runup check, tax onto runway and apply take-off 
power 2 to 3 minutes 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 43, 200 pounds) 137 
V2 (at normal gross weight of 43, 200 pounds) 148 

Distance 

Take-off (see Table I) 
Abort See Refusal Distance 
Refusal Distance At a normal gross weight of 43, 200 pounds 

at maximum power, 3, 600 feet when utlllzmg a 9, 000 
foot runway 



Northrop F-89H 



Republic F-84F Series 

NARRATIVE SUMMARY 

sequence of Operatmns 

After taxlmg onto the runway, the engme runup and pre-take-off 
functional checks are performed Flaps are extended 20 degrees and 
power 1s applied for take-off 

Tax1 onto runway, perform engme runup and pre-take-off 
functmnal checks, extend flaps, and apply take-off 

pCWer 1 0 to 3.0 minutes 
Take- off (see Tables I and II) 

Speed (knots IAS) 

Vl (at normal gross weight of 21, 000 pounds) not applicable 

V2 (at normal gross weight of 21,000 pounds) 152 

(J65-W-7 engme) 

V2 (at normal gross weight of 21, 000 pounds) 150 

(~65-B-3 engme) 

Distance 

Take-off (see Tables I and II) 
Abort (see refusal distance) 
Refusal distance At a normal gross weight of 21,000 pounds, 

3, 000 feet when utllmng an 8, 000 foot runway 
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Sikorsky H-19D 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the take-off 
pomt After runup check 1s performed, the hellcopter 1s air taxlIed to the 

take-off pomt There 1s no further hesltatlon and power 1s applied for 
take-off Maxunum rpm (2,400) and manifold pressure as requred are 

used for lift-off to a hover posltmn From the hover posltxm forward 

movement 1s mltlated, and au-speed 1s mcreased through the translational 
phase. At 30 knots IAS, a climb attitude 1s attamed, and ax-speed 1s m- 
creased to 50 knots IAS and a rate of climb of 500 fpm 1s establlshed 

Alternate Take-Off Procedure 

Rollmg Take-Off 

At the take-off pant, the throttle IS advanced to maximum rpm 

(2, 400), forward roll 1s uutlated and ground speed 1s Increased through the 
translational phase As ground speed Increases, sufflclent lift ~111 be 
developed to accomplish lift-off From the lift-off, a shallow rate of climb 
1s mantamed, and alrspeed 1s mcreased to the desired climb alrspeed 

Engme runup check 1 0 to 3 0 mulutes 

Tax1 and apply take-off power 1 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

rV2 (at normal gross weight of 7,900 pounds) 30 

Distance 

Take-off (see Table I) 
Abort 150 feet 
Refusal distance Not applicable 

:; Effective translational lift gamed at 30 knots IAS 1s equvalent to V2 

speed 



TABLE I, TAKE-OFF 

Normal Gross 

Weight 

Lift-Off 

Speed (V2) 

(I‘w 

7,900 lbs. 30 kts 

7,900 lbs. 30 kts. 

*N.A.S.A. Sea Level Standard Day T/O Dust. and Tnne Dematmns per 
T/O Dlst T/O Trne loo C Dev 1,000 Ft Alt. Dev 

345 ft. w14 sec. 20% 10% 

Lift-Off Speed 
Devlatmn 

500 Lbs 500 Lbs. 
Over NGW Under NGW 

T/O Dust. and Tune 

Devlatlon for Weight 
500 Lbs 500 Lbs. 

Over NGW Under NGW 

none none 15% 10% 

J! At or above 6, 000 feet elevatmn, at a gross weight of 7,900 pounds, a rollmg take-off must be 

utlllzed. Normal operatmns under these condltmns requre a ground run of 225 feet to 
accelerate to 30 knots IAS, plus 720 feet air distance to clear 50 foot obstacle. For each 10 

knots head wmd, decrease distance 20 per cent. 

**Speed at 50 feet altitude 1s 50 knots IAS 

(The values above are to be substituted directly m the take-off equatmns m the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 



Sikorsky H-34A (S-58) (HSS-1) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the take-off pomt 
After the runup check 1s performed the h&copter 1s am tamed to the take- 
off pomt There 1s no further hesltatmn and power 1s applied for take-off. 

Maxunum rpm (2,800) and mamfold pressure as requred are used for llft- 
off. The hellcopter 1s llfted to a hovermg posltlon, and a forward movement 
1s mltlated, gradually mcreasmg arspeed throughout the translational phase 

At 30 knots IAS, a clnnb attitude 1s attamed and xtrspeed 1s then mcreased 

to 50 knots IAS with an established rate of cJxnb of 500 fpm. 

Alternate Take-Off Procedure 

Ro&ng Take-Off 

At the take-off pmnt, the throttle 1s advanced to maxm-mm rpm 
(2, 800), forward roll 1s mltnted and ground speed 1s Increased through the 
translatmnal phase As ground speed mcreases, sufficient lzft will be 
developed to accomplish Lft-off From lift-off, a shallow rate of clnnb 1s 
mamtamed, and anspeed 1s Increased to the desired clnnb alrspeed. 

Engme runup check 2 0 to 3.0 mmutes 

Tam and apply take-off power 1 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

::V2 (at normal gross weight of 12, 000 pounds) 30 

Distance 

Take-off (see Table I) 

Abort 150 feet 

Refusal &stance Not applicable 

‘k Effective translatIona Lft gamed at 30 knots IAS 1s equvalent to V2 

speed 



Take-Off - Z/2 

TABLE I. TAKE-OFF 

Lift-Off *N. A. S. A. Sea Level Standard Day 

Normal Gross Speed (V2) to Clear 50 Feet T/O Dlst. and Time Devlatmns per 

Weight (I-43 T/O Dlst. T/O Tn-ne 10°C Dev 1, 000 Ft. Alt Dev. 

12.000 lbs. 30 kts. 500 ft ** 12 seconds 5% 25% 

12, 000 lbs. 

Lift-Off Speed T/O Dust and TuTle 

Devlatmn Devlatmn for Weight 

1,000 Lbs 1,000 Lbs 1,000 Lbs 1,000 Lbs. 

Over NGW Under NGW Over NGW Under NGW 

30 kts. none none 25% 20% 

* At 6, 000 feet elevatmn and above at a gross weight of 13. 300 pounds, a rollmg take-off 
must be utlllzed. Normal operatmns under these condltmns require a ground run of 

635 feet to accelerate to 50 knots IAS plus 825 feet au! distance to clear a 50 foot obstacle. 
For each 10 knots of head wmd, decrease the distance 20 percent. 

** Speed at 50 feet altitude 1s 50 knots IAS. 

(The values above are to be substktuted directly in the take-off equations m the appendix 
In substitutmg, dlvlde all percentage values by 100. ) 



Sikorsky H-37A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the take-off pomt. 
After the runup check 1s performed, the h&copter 1s ar taxled to the take- 
off point There 1s no further hesltatlon and power 1s applied for take-off 
Maximum rpm (2, 700) and mamfold pressure as required are used for lift- 
off The h&copter 1s llfted to a hoverlng posltlon, and a forward move- 
ment 1s xutlated whle gradually lncreaslng arspeed throughout the trans- 
latlonal phase At 30 knots IAS, a clxnb attitude 1s attalned, and alrspeed 
1s Increased to 70 knots IAS and a 500 fpm rate of clxnb 1s establlshed 

Gear 1s retracted after attamlng an arspeed of 65 knots IAS. 

Engme runup check 3.0 to 5. 0 rmnutes 
Tax and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

* Vl (at normal gross weight of 29,431 pounds) 65 
** V2 (at normal gross weight of 29,431 pounds) 30 

I)1 stance 

Take-off (see Table I) 

Abort 280 feet 

Refusal &stance not applicable 

* Safe single engme speed 

** Effective translatxmal lift galned at 30 knots IAS 1s equivalent to V2 
speed. 



TABLE I, TAKE-OFF 

Lift-Off N.A.S.A. Sea Level Standard Day 

Normal Gross Speed (V2) to Clear 50 Feet T/O Dmt. and Time Devlatmns per 

Weight ww T/O Dlst. T/O Tmx loo C Dev. 1, 000 Ft. Alt. Dev. 

29, 431 lbs 30 kts. 500 ft. *12 sec. 5% 10% 

Lift-Off Speed T/O Dust. and Tnne 

Devlatlon Dewatlon for Weight 

1,000 Lbs 1,000 Lbs 1, 000 Lbs. 1,000 Lbs. 

Over NGW Under NGW Over NGW Under NGW 

29,431 lbs 30 kts none none 10% 10 % 

* Speed at 50 feet altitude 1s 50 knots IAS 

(The values above are to be substituted directly In the take-off equatmns m the appendix. 
In substltutmg, dwlde all percentage values by 100. ) 



Vertol H-2lC (44-B) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check IS performed adJacent to the take-off 

pomt. After runup check 1s performed, the h&copter 1s au taxed to the 
take-off pomt There 1s no further hemtatmn and power IS applied for 
take-off Maxm-mm rpm (2, 700) and manifold pressure as requred are 
used for lift-off The h&copter 1s llfted to a hovermg positmn, and a 
forward movement 1s mltlated, while gradually mcreasmg am-speed 

throughout the translatmnal phase At 30 knots IAS, a climb attitude 1s 

attamed, and alrspeed 1s Increased to 50 knots IAS and a 500 fpm rate of 
climb 1s establlshed 

Alternate Take-off Procedure 

Rollmg take-off 

At the take-off pomt, throttles are advanced to maxunum rpm 

(2,700). forward roll IS mltmted, and ground speed 1s gradually mcreased 

through the translatmnal phase As ground speed Increases, suffxlent lift 

~111 be developed to accomplish lift-off From the lift-off, a shallow rate 

of clunb 1s mamtamed, while mcreasmg alrspeed to 50 knots IAS. 

Time 

Engme runup check 2.0 to 3 0 mmutes 
Tam and apply take-off power- 1 to 5 seconds 

Take-off, (see Table I) 

Speed (knots IAS) 

*V2 (at maxmum gross weight of 13,500 pounds). 30 

Distance 

Take-off (see Table I) 

Abort 150 feet 
Refusal distance not applxable 

* Effective translatmnal lift gamed at 30 knots IAS 1s equvalent to V2 speed 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) % A.S A Sea Level Standard Day T/O Dust. and Tnne Devlatlons per 

Weight (=3 T/O Dlst. T/O Tnne lo’=’ C Dev 1,000 Ft Alt Dev 

13,500 lbs. 30 kts. 700 ft. ** 17 sec. 15% 20% 

Lift-Off Speed T/O Dust. and Tnne 

Devlatlon Devlatlon for Weight 

1,000 Lbs 1,000 Lbs 1,000 Lbs. 1,000 Lbs. 

Over NGW Under NGW Over NGW Under NGW 

13,500 lbs 30 kts. Not applicable None Not applxable 25% 

*At 6, 000 feet elevation and above at a gross weight of 13,500 pounds, a rollmg take-off 
must be utllleed Normal operations under these condltlons require a ground run of 240 
feet to accelerate to 50 knots IAS plus 800 feet air distance to clear a 50-foot obstacle, 
For each 10 knots of wmd, decrease the distance 20 percent 

**Includes 5 seconds to ascend to hover altitude (10 ft ) 

(The values above are to be substituted dnectly m the take-off equatlons m the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 
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Boemg B-377 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the actwe runway 
The flaps are extended 25 degrees for take-off After taxnng onto the 

runway, a further hesltatlon of 10 to 15 seconds 1s required to avold fuel 
vent overflow Power 1s then applied for take-off. 

Engme runup check 2. 0 to 3 0 mmutes 

Tam onto runway and apply take-off power 0.3 to 0 4 mmute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 120,000 pounds). 94 

V2 (at normal gross weight of 120, 000 pounds). 102 

Distance 

Take-off (see Table I) 
Abort 2, 800 feet 
Refusal distance (see abort) 



Boemg B-377 

3 
\ 



Boemg 707-121 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active run- 

way Flaps are extended 30 degrees for take-off Upon taxnng onto run- 

way and allgnmg, brakes are set for holdmg and take-off thrust (wet) 1s 
applied When engmes have attamed take-off thrust, the brakes are 
released and take-off 1s mltlated 

Alternate Take-Off Procedure 

The engmes may be rapldly accelerated to take-off thrust (wet) 

as the alrplane 1s turned onto the runway There 1s no hesltatlon and take- 

off 1s mltlated nnmedmtely 

Runway distance and tnne do not differ materially with either 
method of startmg the take-off run 

Engme rump check 0 5 to 2 0 mmutes 
Tam onto runway, align and set brakes 0 5 mmute 

Alternate take-off (no hesltatmn) 3 to 5 seconds 

Speed (knots IAS) 

Vl (at a normal gross weight of 226,000 pounds) 140 

V2 (at a normal gross weight of 226, 000 pounds) 146 

Dmtance 

Take-off (see Table I) 
Abort (see refusal distance) 
Refusal Distance At a gross weight of 226, 000 pounds, wet 

power - 2, 500 feet when utlllzmg a 8, 200 foot runway 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N A S A Sea Level Standard Day T/O Dust and Tmne Devlatlons per 

Weight (I‘w T/O Dlst T/O Tnne lo’= C Dev 1, 000 Ft Alt. Dev. 

226,000 lbs 146 kts 4, 500 ft o 6 nnn. Not available from operators 

226,000 lbs 146 kts 

226,000 lbs 146 kts 

Lift-Off Speed 
Devlatmn 

lo, ooo Lbs lo, ooo Lbs 
Over NGW Under NGW 

2 9% 2.9% 

T/O Dust. and Tnne 
Devlatlon for Weight 

lo, 000 Lbs lo, 000 Lbs. 
Over NGW Under NGW 

18 0% 18 0% 

T/O Dust and Tnne 
Devlatlon w IATO 

Not applxable 

Runway Gradlent 
Devlatlon per 1% Slope 

Not avallable from operators 

(The values above are to be substituted directly m the take-off equations m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



Convair 340 1440 

NARRATIVE SUMMARY 

Sequence of Operations 

The pre-take-off functlonal check and the engme runup check are 

performed adjacent to the active runway. The flaps are extended 11 degrees. 

After taxnng onto the runway, there 1s no hesltatlon for any furthex c&eck 
and power 1s applied for take-off. 

Engme runup and pro-take-off functlonal check 3 to 4 

mmutes 
Tam onto runway, and apply take-off power 3 to 10 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at mnmnum gross weight of 48, 000 pounds) 108 

V2 (at maxnnum gross weight of 48, 000 pounds) 109 

Distance 

Take-off (see Table I) 

Abort 1,770 feet 
Refusal dmtance (see abort) 



Lift-Off 
Maxmmm-~ Gross Speed (V2) 

Weight (I-=) 

48,000 lbs 109 kts 

48.000 lbs. 109 kts. 

48,000 lbs. 109 kts 

TABLE I, TAKE-OFF 

N. A. S. A. Sea Level Standard Day 
Over 50 Foot Obstacle 

T/O Dlst T/O Txne 

4, 960 ft. 0 9 mln 

Lift-Off Speed 
Devlatlon 

1,000 Lbs 1,000 Lbs. 
Over MGW Under MGW 

Not apphcable 1. 4% 

T/O Dust (Over 50 Foot Obstacle) 
and Tnne Devlatlon per 

loo C Dev 1, 000 Ft. Alt. Dev 

Above 3 6% 94 9% 
Below 1. 8% 

T/O Dust. (Over 50 Foot Obstacle) 
and Tnme Deviation for Weight 
1, 000 Lbs. 1,000 Lbs. 
Over MGW Under MGW 

Not applicable 3.8% 

T/O Dust. and Tnne Runway Gradient 
Devmtlon w/AT0 Devlatlon per 1% Slope 

Not applicable Uphlll 16. 0% 
Downhill 5 4% 

* Applxable to 4,000 foot pressure altitude provided take-off gross weight lmut at altitude 
IS not exceeded. 

(The values above are to be substituted directly m the take-off equations III the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



De Havilland “Comet” 4 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active runway. 
The flaps are extended to the 20 degree plam and 20 degree split posltmn 
for take-off After taxnng onto the runway, there IS no hesltatlon for any 
further check and power 1s applied for take-off. 

Engme runup check 0. 5 to 1. 0 mmute 
Tax1 onto runway and apply take-off power 5 to 10 seconds 

Take-off (see Table 1) 

Speed (knots IAS) 

Vl (at normal gross weight of 140,000 pounds) 109 
V2 (at normal gross weight of 140,000 pounds) 131 

Distance 

Take-off (see Table I) 
Abort 2,550 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift- Off 

Normal Gross Speed (V2) N A. S. A. Sea Level Standard Day 

Weight (IJ.3 T/O Dlst T/O Tune 

140, 000 lbs. 131 kts. 5, 320 ft 0. 8 nun. 

Lift-Off Speed 
Devlatmn 

5,000 Lbs 5,000 Lbs 
Over NGW Under NGW 

140,000 lbs 131 kts 1.9% 1.9% 

T/O Dust. and Tnme 

Devmtlon w /AT0 

140, 000 lbs. 131 kts. Not applicable 

T/O Dust and Tnne Devlatmns per 
loo C Dev 1,000 Ft Alt. Dev 

9.2% 6 3% 

T/O Dlst and Tnne 
Devlatlon for Weight 

5,000 Lbs 5,000 Lbs. 
Over NGW Under NGW 

8. 5% 7 5% 

Runway Gradlent 
Devntmn per 1% Slope 

Not avallable from manufacturer 

(The values above are to be substituted directly m the take-off equatmns m the appendix. 

In substltutmg, dlvlde all percentage values by 100. ) 



Douglas DC-3 (C-47-R4D) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engine runup check 1s performed adJacent to the active run- 

way The flaps are fully retracted for take-off After taxung onto the run- 

way, there 1s no hesltatlon for any further check and power 1s applied for 

t&e-off. 

Txne 

Engme runup check 3 to 5 minutes 
Taxi onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxtmum gross weight of 25,346 pounds) 73 
V2 (at maximum gross weight of 25,346 pounds) 80 

Distance 

Take-off (see Table I) 
Abort 1, 125 feet 
Refusal &stance (see abort) 



TABLE I, TAKE-OFF 

iUa.xmnum G 
Weight 

Lift-Off 

.ross Speed (V2) N A S A. Sea Level Standard Day 

(I-w T/O Dlst. T/O Tnne 

25, 346 lbs. 80 kts. 1, 900 ft. 0 5 mm. 

Lift-Off Speed 
Devlatlon 

1,000 Lbs. 1,000 Lbs. 

Over MGW Under MGW 

25, 346 lbs 80 kts. Not applicable Negllgable 

T/O Dust. and Tnne 
Devlatlon w/AT0 

25, 346 lbs 80 kts. Not applicable Not avallable from operator 

T/O Dust. and Tnne Devlatmns per 

loo C Dev 1, 000 Ft. Alt. Dev 

10% Not avallable 

from operator. 

T/O Dust. and Tune 

Devlatlon for Weight 

1, 000 Lbs 1.000 Lbs. 
Over MGW Under MGW 

Not applicable Not avallable 
from operator 

Runway Gradlent 

Devlatlon per 1% Slope 

(The values above are to be substituted directly m the take-off equations zn the appendix. 

In substltutmg, dlvlde all percentage values by 100. ) 



Douglas DC-4 (C-54) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme rmup check 1s performed adJacent to the active runway. 
The flaps are extended 15 degrees for take-off. After taxllng onto the run- 

way, there 1s a 10 to 20 second hesltatlon for a further power check and 

then power 1s applied for take-off. 

Tune 

Engine runup check 2 0 to 4.0 minutes 

Taxi onto runway, and apply take-off power 0.3 mmute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 70, 000 pounds) 97 
V2 (at normal gross weight of 70, 000 pounds) 103 

Distance 

Take-off (see Table I) 

Abort Not avallable from operators 

Refusal &stance Not avallable from operators 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N A S. A. Sea Level Standard Day T/O Dust. and Tnne Devlatmns per 

Weight (=a T/O Dlst. T/O Txne loo C Dev. 1, 000 Ft. Alt. Dev. 

70,000 lbs 103 kts 3, 850 ft. 0.8 mm Not avallable from operators. 

L&-Off Speed T/O Dust. and Tune 
Dew&Ion Devlatlon for Weight 

1, 000 Lbs 1, 000 Lbs. 1, 000 Lbs. 1, 000 Lbs. 
Over NGW Under NGW Over NGW Under NGW 

70, 000 lbs. 

70, 000 lbs. 

103 kts 

103 kts 

0.7% 0.7% 4.6% 4.1% 

T/O Dust. and Time 
Devlatmn w/AT0 

Not applicable 

Runway Gradle.lt 

Devlatlon per 1% Slope 

9 0% 

(The values above are to be substituted directly m the take-off equation m the appendix. 
In substltutmg, dnude all percentage values by 100. ) 



Douglas DC-6 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active sun- 

way The flaps are extended 20 degrees for take-off After tammg onto 

the runway, there 1s no hesltatmn for any further check and power 1s applied 

for take-off Wet power (water-&mhollnJectlon) 1s normally used for 

take-off 

Tune 

Engme runup check 4.0 to 5.0 mmutes 

Taxi onto runway, and apply take-off power 0.3 to 0. 5 minute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 90,000 pounds) 95 

V2 (at normal gross weight of 90,000 pounds) 107 

Bstance 

Take-off (see Table I) 
Abort Not avaJlable from operator 
Refusal chstance Not avallable from operator 



Douglas DC-6 



Douglas DC-6~ 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active run- 

way The flaps are extended 20 degrees for take-off After taxlmg onto 

the runway, there 1s no hesltatmn for any further check and power 1s applied 
for take-off Wet power 1s normally used for take-off 

Time 

Engme runup check 2 to 3 mmutes 
Tax onto runway, and apply take-off power 5 to 10 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normaP gross weight of 100, 000 pounds) 101 
V2 (at normal gross weight of 100, 000 pounds) 113 

Distance 

Take-off (see Table I) 
Abort 1, 525 feet 
Refusal &stance (see abort) 



lake-Uil - L/2 

TABLE I, TAKE-OFF 
(Wet Power) 

Lift-off 
Normal Gross Speed (V2) N A.S.A Sea Level Standard Day 

Weight (MS T/O Dlst. T/O Time 

100, 000 lbs. 113 kts 3, 180 ft. 0. 6 I-IIUI 

Ldt-Off Speed 

Devlatmn 

“7,000 Lbs. 10,000 Lbs. 
Over NGW Under NGW 

100,000 lbs 113 kts. 3.7% 5.3% 

T/O Dust. and Tmne 
Devlatmn w/AT0 

100, 000 lbs. 113 kts. Not applicable 

T/O Dust. and Txne Devlatmns per 
10” C Dev 1,000 Ft. Alt Dev 

6 3% 7.9% 

T/O Dmt. and Tnne 
Devlatmn for Weight 

*7,000 Lbs. 10,000 Lbs 
Over NGW Under NGW 

17.6% 20.4% 

Runway Gradlent 

Devlatmn per 1% Slope 

6. 3% 

*Normal gross weight plus 7,000 pounds equals mammum gross weight. 

(The values above are to be substituted directly in the take-off equatmns m the appendm. 

In substltutmg, dlvlde all percentage values by 100 ) 



Douglas DC-7 

NARRATIVE SUMMARY 

sequence of Operatmns 

The engme runup check 1s performed adjacent to the active run- 
way and flaps are extended 20 degrees for take-off After taximg on to the 

runway, there 1s no hesltatmn for any further check and power 1s applxd 
for take-off 

Engme runup check 2 0 to 3 0 minutes 

Taxi onto runway, and apply take-off power 0 2 to 
0 3 m1nut.e 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 110,000 pounds) 104 

V2 (at normal gross weight of 110,000 pounds) 120 

Distance 

Take-off (see Table I) 
Abort 2, 500 feet 
Refusal dmtance (see abort) 
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Douglas DC-7B 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active run- 

--Y The flaps are extended 20 degrees for take-off After taxlmg onto 

the runway, there 1s a 10 to 20 second hesltatmn for a further check and 

then power 1s applied for take-off 

Engme runup check 2 0 to 3 0 mm&es 
Tax1 onto runway, check engmes and apply take-off power 

0 2 to 0 4 minute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 110,000 pounds) 99 

V2 (at normal gross weight of 110, 000 pounds) 117 

Take-off (see Table I) 
Abort 3, 000 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 

Normal Gross Speed (V2) N A S A Sea Level Standard Day 
Weight (LAS) T/O Dlst. T/O Tnne 

110, 000 lbs 117 kts 3, 500 ft 0 6 mm 

110, 000 lbs 117 kts 

Lift-Off Speed 
Devlatmn 

10,000 Lbs 10,000 Lbs 

Over NGW Under NGW 

4 5% 4 3% 

T/O Dust and Tune 
Devmtlon w /AT0 

110,000 lbs 117 kts Not applicable 

T/O Dust and Tnne Devlatlons per 
IO” C Dev 1,000 Ft Alt Dev 

2 5% 4 2% 

T/O Dust. and Tnne 
Dew&Ion for Weight 

10,000 Lbs 10, 000 Lbs. 

Over NGW Under NGW 

22 0% 21 0% 

Runway Gradlent 
Devmtmn per 1% Slope 

5 7% 

(The values above are to be substituted directly m the take-off equatmns m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



Douglas DC-7C 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active runway. 
The flaps are extended 20 degrees for take-off. After taxung onto the runway, 
there 1s a 10 to 30 second hesltatlon for a further check, and then power 1s 
applied for take-off 

Engme runup check- 1. 0 to 3.0 mmutes 
Tax1 onto runway, perform check and apply take-off power 

0 2 to 0 5 mmute 

Take-off: (see Table I) 

Speed (knots LAS) 

Vl (at normal gross weight of 130,000 pounds)’ 105 
V2 (at normal gross weight of 130,000 pounds) 118 

Distance 

Take-off (see Table I) 
Abort 3, 000 feet 
Refusal distance (see abort) 



Normal Gross 

Weight 

130,000 lbs. 

TABLE I, TAKE-OFF 

Lift-Off 

Speed (V2) N A S A. Sea Level Standard Day 

(IAS) T/O Dlst TfO Tnne 

118 kts. 3,850 ft 0. 6 mm 

Lift-Off Speed 
Devlatmn 

10,000 Lbs 8,000 Lbs 
Over NGW Under NGW 

3.4% 2 5% 

T/O Dust and Txne 

Devlatlon w/AT0 

130, 000 lbs. 118 kts. 

130, 000 lbs. 118 kts. Not applicable 

T/O Dust and Tmx Dewatlons per 

10” C Dev 1,000 Ft. Alt Dev 

Not avallable 4.6% 
from operators 

T/O Dust. and Tmne 
Devlatmn for Weight 

10.000 Lbs 8,000 Lbs. 

Over NGW Under NGW 

18.9% 15.1% 

Runway Gradlent 
Devlatmn per 1% Slope 

Not available 

from operators 

(The values above are to be substituted dx-ectly m the take-off equations m the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 



Falrchlld F-Z7B 

NARRATIVE SUMMARY 

sequence of Operatmns 

After taxnng onto the runway, the brakes are set for holdmg and 

the engme runup check 1s performed to assure maxnnum turbme rpm and 

AD1 operatmn Flaps are set at 16 5 degrees and brakes are released as 
take-off (wet) power 1s applied. 

Taxi onto runway, perform engme runup check 0 3 mmute 

to 0 4 minute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 34,000 pounds) 91 
V2 (at normal gross weight of 34,000 pounds)- 91 

Distance 

Take-off (see Table I) 

Abort 1,775 feet 
Refusal distance 2, 300 feet ut1lmng a 4, 500 foot runway 

(wet power) at a gross weight of 34, 000 pounds 



Falrchlld F-27B 



Lockheed Electra 188 

NARRATIVE SUMMARY 

sequence of operatmns 

The alrcraft 1s taxed to the active runway and allgned. The 
brakes are set and the engme runup check 1s performed The flaps are 
then extended 78 percent, the brakes released and full take-off power 1s 
applied. 

Tax onto runway, engme runup check, and apply take-off 

power 0 2 to 0.5 mmute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 110, 000 pounds) 110 
V2 (at normal gross weight of 110,000 pounds) 122 

Distance 

Take-off (see Table I) 
Abort Not avalable from operators 
Refusal &stance Not available from operators 



Normal Gross 

Weight 

Lift-Off 

Speed (V2) 

(-9 

110, 000 lbs. 122 kts. 

110,000 lbs. 

110,000 lbs. 

122 kts. 

122 kts. 

TABLE I, TAKE-OFF 

N. A. S. A. Sea Level 

Standard Day 

T/O Dust. and Tune Dewatlons per 

loo C Dev. 

T/O Dlst. T/O Tn-ne Increase 

4,400 ft. 0. 7 mnl. 17 0% 

Lxft-Off Speed 
Devlatlon 

3,000 Lbs 10,000 Lbs. 

over NGW under NGW 

Negllglble 

Decrease 1,000 Ft. Alt Dev 

9 270 6 3% 

T/O Dust. and Time 

Dewatlon w/AT0 

Not applxable 

T/O Dust. and Tnne 
Devlatlon for Weight 

3,000 Lbs. 10,000 Lbs 

over NGW under NGW 

8 0% 12 5qo 

Runway Gradlent 

Devlatlon per 1% Slope 

10 3% 

(The valuea above are to be substituted directly m the take-off equatmns m the appendx. 
In substltutmg, dwlde all percentage values by 100. ) 



Lockheed 1049G 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active run- 
way. The flaps are extended 60 percent for take-off After taxlmg onto 

the runway, there 1s no hesltatmn for any further check and power 1s applied 
for take-off. 

Tune 

Engme runup check 3 to 4 mmutes 

Tam onto runway and apply take-off power 5 to 7 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxrmmn gross weight of 137,500 pounds) 113 

V2 (at rnaxmmm gross weight of 137, 500 pounds) 119 

Distance 

Take-off (see Table I) 
Abort 1, 800 feet 
Refusal &stance (see abort) 



Lockheed 1049G 



Lockheed 1649A 

NARRATIVE SUMhJARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active run- 

way. The flaps are extended 80 percent for take-off. After taxtmg onto 
the runway, there 1s no hesltatlon for any further check and power 1s applied 
for take-off. 

Time 

Engme runup check 3 to 4 minutes 
Tax onto runway, and apply take-off power 5 to 7 seconds 

Take-off (see Table I) 

Speed (knots LAS) 

Vl (at maxunum gross weight of 160, 000 pounds) 112 
V2 (at maximum gross weight of 160, 000 pounds) 123 

Distance 

Take-off (see Table I) 
Abort 1,900 feet 
Refusal &stance (see abort) 



Lockheea 1649k 



Martm 404 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The pre-take-off functmnal check and the engme runup check are 

performed adjacent to the active runway The flaps are extended 12 5 

degrees. After taxnng onto the runway. there 1s no hesltatlon for any 

further check and power 1s applied for take-off. 

Tnne 

Engme runup and pre-take-off functional checks 2 0 to 4 0 

mmutes 
Tam onto runway, and apply take-off power 5 to 10 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

v1 (at maxn-nurn gross weight of 44, 900 pounds) 104 
v2 (at maxnnurn gross weight of 44, 900 pounds) 106 

Distance 

Take-off (see Table I) 

Abort 1,950 feet 

Refusal distance (see abort) 



Martm 404 



Vlckers Viscount 745D 

NARRATIVE SUMMARY 

Sequence of Operatmns 

‘The alrcraft 1s tamed onto the active runway, brakes are set 

for holdmg and flaps are extended 20 degrees After the runup check 1s 
performed with the engmes at take-off rpm, the brakes are released for 
take-off. 

Tune 

Tax1 onto runway, engme runup check, and apply take-off 

power 0 3 to 0.5 mmute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxunum gross weight of 64,500 pounds) 100 
V2 (at maxmmm gross weight of 64,500 pounds) 115 

Distance 

Take-off (see Table I) 
Abort 2, 820 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 

Maximum Gross Speed (V2) 

Weight (US) 

64, 500 lbs. 115 kts. 

64, 500 lbs. 115 kts 

64, 500 lbs. 115 kts 

N A S.A. Sea Level Standard Day 

T/O Dlst T/O Tmne 

4, 200 ft. 0 7 mm. 

Lift-Off Speed 
Devlatlon 

2,000 Lbs 2,000 Lbs. 

Over MGW Under MGW 

Not applicable 1.0% 

T/O Dust. and Tune 
Devlatlon w/AT0 

Not applxable 

T/O Dust and Txne Devlatlons per 

loo C Dev 1, 000 Ft. Alt. Dev 

7 3% 7.4% 

T/O Dust. and Tmne 

Devlatlon for Weight 
2,000 Lbs 2,000 Lbs. 

Over MGW Under MGW 

Not applicable 7. 3% 

Runway Gradlent 
Devlatlon per 1% Slope 

7.3% 

(The values above are to be substituted dxectly m the take-off equations m the appendm. 
In substltutmg, dmlde all percentage values by 100. ) 

_____,. -, ------__I 



Vlckers Viscount 81L 

NARRATIVE SUMMARY 

Sequence of Ope ratlons 

The alrcraft 1s tamed onto the active runway, brakes are set for 

holdmg and flaps are extended 20 degrees The engmes are runup to 

take -off rpm , and brakes are released for take-off. 

Time 

Engme runup check 0 1 to 0 2 mmute 
Tam onto runway, and apply take-off power 0 2 to 0 6 mmute 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxmum gross weight of 69,000 pounds) 102 
V2 (at maximum gross weight of 69,000 pounds) 115 

Distance 

Take-off (see Table I) 
Abort 1,810 feet 

Refusal distance (see abort) 



Vlckers Viscount 812 
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Aero Commander (500) 

NARRATIVE SUMMARY 

sequence of operatmns 

The en@ne runup check 1s performed adjacent to the active runway. 
The flaps are extended 10 degrees for take-off After taxnng onto the run- 
way, there 1s no hesltatmn for any further check and power 1s applied for 
take-off 

Engme runup check 2 to 4 minutes 
Tam onto runway, and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots L4.5) 

Vl (at maxmnum gross weight of 6,000 pounds) 69 
V2 (at maxnnun gross weight of 6,000 pounds) 83 

Take-off (see Table I) 
Abort 1, 100 feet 
Refusal dmtance (see abort) 



Im.r&-r - -,- 

TABLE I, TAKE-OFF 

Lift-Off 
Maxunum Gross Speed (VZ) N. A. S A. Sea Level Standard Day T/O Dlst and Tn-ne Devlatmns per 

Weight (IAS) T/O Dlst. T/O Tune loo C Dev 1,000 Ft Alt. Dev 

6, 000 lbs 83 kts 1, 645 ft. 0 4 m1n Not avallable from manufacturer 

Lift-Off Speed 
Devmtmn 

200 Lbs 200 Lbs 

Over MGW Under MGW 

T/O Dlst. and Tnne 

Devlatmn for Weight 
200 Lbs 200 Lbs. 

Over MGW Under MGW 

6, 000 lbs. 

6, 000 lbs 

83 kts 

83 kts 

Not applicable Negllgable Not applicable Not avallable 

from manufacturer 

T/O Dlst. and Tnne Runway Gradlent 

Devlatlon w /AT0 Dewatmn per 1% Slope 

Not applicable Not avallable from manufacturer 

(The values above are to be substituted directly m the take-off equations in the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 



Aero Commander 680 (L-26C) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check IS performed adjacent to the active run- 

w=Y The flaps are usually extended 10 degrees for take-off After taxtmg 

onto the runway, there 1s no hesltatlon for any further check and power 1s 

applied for take-off 

Engme rump check, 1 0 to 3 0 mmutes 

Ta<x onto runway and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxmnum gross weight of 7,000 pounds) Not available 

from manufacturer 
V2 (at maxmum gross weight of 7,000 pounds) 78 

Distance 

Take-off (see Table I) 
Abort Not avallable from operator 

Refusal &stance Not avallable from operator 



TABLE I, TAKE-OFF 

Lift-Off 

Maxunum Gross Speed (V2) 
Weight (I--) 

7, 000 lbs 78 kts 

7,000 lbs 78 kts 

7,000 lbs 78 kts 

N.A S A. Sea Level Standard Day 

T/O Dlst. T/O Tmne 

1. 250 ft 0 3 mm 

Lift-Off Speed 
Devlatmn 

100 Lbs. 100 Lbs 

Over MGW Under MGW 

Not applicable Not avallable 

from operators 

T/O Dust and Tnne 
DevlatlOn wl~~O 

Not applicable 

T/O Dlst and Tune Devlatlons per 

lo’= C Dev 1, 000 Ft Alt Dev 

8 0% 7 5% 

T/O Dust. and Tmx 

Devlatmn for Weight 

100 Lbs. 100 Lbs. 

Over MGW Under MGW 

Not applicable Not avallable 

from operators 

Runway Gradlent 

Devlatmn per 1% Slope 

Not avallable from operators 

(The values above are to be substituted dnectly in the take -off equatmns m the appendix 
In substltutmg, dlwde all percentage values by 100 ) 



Aero Commander (720) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the actwe runway 
The flaps are extended 10 degrees for take-off After taxung onto the run- 
way, there 1s no hesltatmn for any further check and power 1s applied for 
take-off. 

Engme runup check. 1.0 to 3 0 mmutes 
Tam onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots LAS) 

Vl (at a maximum gross weight of 7, 500 pounds) 81 

V2 (at a maxmuun gross weight of 7, 500 pounds). 86 

Distance 

Take-off (see Table I) 
Abort 510 feet 

Refusal distance. (see abort) 



Aero Commander (720) 



Beechcraft K-35 Bonanza 

NARRATIVE SUMMARY 

Sequence of Operations 

The engine runup check 1s performed adJacent to the active run- 

--Y The flaps are retracted for take-off After taxnng onto the runway, 

there 1s no hesltatmn for any further check and power 1s applied for take- 
off 

Tnne 

Engme runup check 1 otoz Ommutes 

Tam onto runway and apply take-off power 15 to 20 
seconds 

Take-Off (see Table I) 

Speed (knots IAS) 

Vl (at maxmnm gross weight of 2, 950 pounds) 52 

VZ (at maxmmm gross weight of 2, 950 pounds) 56 

Distance 

Take-off (see Table I) 
Abort 1, 000 feet 
Refusal Distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 
daxnnum Gross Speed (V2) 

Weight (IAS) 

2, 950 lbs 56 kts 

2, 950 lbs 56 kts 

2, 950 lbs 56 kts 

N. A. S A Sea Level Standard Day 

T/O Dlst T/O Tune 

1, 346 ft 0 5 mu? 

Lift-Off Speed 
Devlatmn 

100 Lbs 100 Lbs. 

Over MGW Under MGW 

Not applicable Not avallable 
from 

manufacturer 

T/O Dlst and Tune 
Devlatlon w /AT0 

Not applicable 

T/O Dust and Time Devlatlon per 

10” C Dev 1, 000 Ft Alt. Dev. 

2 7% 3 9% 

T/O Dust. and Tune 
Devlatlon for Weight 

100 Lbs loo Lbs 
Over MGW Under MGW 

Not applxable Not avallable 
from 

manufacturer 

Runway Gradlent 
Devlatmn per 1% Slope 

Not avallable from manufacturer 

(The values above are to be substituted directly in the take-off equations m the appendx 

In substltutmg, dlvlde all percentage values by 100 ) 



Beechcraft Twm Bonanza (L-23D) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the actme run- 

“=Y The flaps are extended as required After taxung onto the runway, 

there 1s no hesltatmn for any further check and power 1s applied for take- 
off 

Tnne 

Engme runup check 1 0 to 3 0 mmutes 
Tam onto runway and apply take-off power 3 to 5 

seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at any gross weight) 81 
V2 (at any gross weight) 91 

Take-off (bee Table I) 
Abort 1, 320 feet 
Refusal dmtance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 

Maxmmm Gross Speed (V2) 
Weight (LAS) 

7,000 lbs 91 kts 

7. 000 lbs 91 kts 

7,000 lbs 91 kts 

N A. S.A. Sea Level Standard Day 

T/O Dlst T/O Tune 

1, 270 ft 0 3 mm 

Lift-Off Speed 
Devlatmn 

500 Lbs 500 Lbs 

Over MGW Under MGW 

Not applxable Negllglble 

T/O Dust and Tune 
Devlatlon w /AT0 

Not applicable Not avallable from operators 

T/O Dust and Tune Devlatmns per 
loo C Dev 1,000 Ft Alt Dev. 

6% 6% 

T/O Dlst. and Tm-x 
Devlatlon for Weight 

500 Lbs 500 Lbs. 

Over MGW Under MGW 

Not applicable 16% 

Runway Gradlent 

Devlatmn per 1% Slope 

(The values above are to be substituted directly in the take-off equatmns m the 
appendix In substltutmg, dlvlde all percentage values by 100. ) 



Beechcraft Model 95 

NARRATIVE SUMMARY 

sequence of Operations 

The engme runup check 1s performed adJacent to the active run- 

-=Y The flaps are m the retracted posltlon for take-off After taxung 

onto the runway, there 1s no hesltatlon for any further check and power 
1s applied for take-off 

Engme runup check 2 0 to 4 0 minutes 

Tax1 onto runway and apply take-off power 3 to 5 seconds 
Take-Off (see Table I) 

Speed (knots IAS) 

Vl (at maxnnum gross weight of 4,000 pounds) 61 

V2 (at maxnnum gross weight of 4,000 pounds) 74 

Distance 

Take-Off (see Table I) 
Abort 2, 265 feet 
Refusal Distance. (See Abort) 



Beechcraft Model 95 



Beechcraft Super 18 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check IS performed adjacent to the active runway 
The flaps are fully retracted for take-off After taxnng onto the runway, 
there 1s no hesitation for any further check and power 1s applied for take-off 

Time 

Engme runup check 2 0 to 4.0 minutes 

Tax1 onto runway, and apply take-off power 0 3 to 0 5 nnnute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxunum gross weight of 9,700 pounds) 78 

V2 (at maxnnum gross weight of 9,700 pounds) 87 

Distance 

Take-off (see Table I) 
Abort 1, 580 feet 

Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 
Maxunum Gross Speed (V2) 

Weight (XS) 

9, 700 lbs 87 kts. 

9, 700 lbs. 87 kts 

9, 700 lbs 87 kts 

N A S.A Sea Level Standard Day 

T/O Dlst T/O Tune 

1, 800 ft 0 4 mm 

Lift-Off Speed 
Devlatlon 

100 Lbs 100 Lbs. 

Over MGW Under MGW 

Not applxable Not avallable 

from manufacturer 

T/O Dlst. and Tnne 
Devlatlon for Weight 

100 Lbs. 100 Lbs. 

Over MGW Under MGW 

Not applicable Not avallable 

from manufacturer 

T/O Dust and Tune Runway Gradlent 

Devlatlon w /AT0 Devlatlon per 1% Slope 

Not applicable Not avallable 
from manufacturer 

T/O Dlst and Tune Devlatlons per 

loo C Dev. 1, 000 Ft. Alt. Dev 

6 0% 8 0% 

(The values above are to be substituted directly m the take-off equations ux the appendm 

In substltutmg, dlvlde all percentage values by 100 ) 



Cessna 172 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the active runway. 
The flaps are m the retracted posltlon for take-off. After taxlmg onto the 

runway, there 1s no hesltatlon for any further check and power 1s applied 
for take-off. 

Engme runup check 1 0 to 2.0 minutes 

Tax1 onto runway and apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at mammum gross weight of 2,200 pounds) 50 
V2 (at maxmum gross weight of 2, 200 pounds) 60 

Distance 

Take-off (see Table I) 

Abort 1,115 feet 

Refusal distance (see abort) 



Cessna 172 



Cessna 175 

NARRATIVE SUMMARY 

sequence of Operations 

The engme runup check 1s performed adJacent to the active run- 

way The flaps are extended 20 degrees for take-off. After taxnng onto 
the runway, there 1s no hesltatlon for any further check and power IS 
applied for take-off 

Engme runup check 1 0 to 2 0 minutes 
Tax1 onto runway, and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxmum gross weight of 2, 350 pounds) 49 
V2 (at maxnnum gross weight of 2, 350 pounds) 52 

Distance 

Take-off (see Table I) 
Abort Not avallable from manufacturer 

Refusal distance Not avallable from manufacturer 



TABLE I, TAKE-OFF 

Lift-Off 

Maxmum Gross Speed (V2) N A S A. Sea Level Standard Day T/O Dlst. and Time Devmtlons per 

Weight (IAS) T/O Dlst T/O Tnne loo C Dev 1,000 Ft Alt Dev 

2,350 lbs 52 kts 735 ft 0 3mm 7.5% 8 1% 

2,350 lbs 52 kts 

Lift-Off Speed 
Dewatlon 

100 Lbs loo Lbs 
Over MGW Under MGW 

Not applicable 2 2% 

T/O Dust. and Tmne 
Devlatlon for Weight 

100 Lbs. 100 Lbs. 

Over MGW Under MGW 

Not applicable 9 4% 

2,350 lbs 52 kts. 

T/O Dust and Tune 
Devlatlon w /AT0 

Not applxable 

Runway Gradlent 

Devlatlon per 1% Slope 

Not available from manufacturer 

(The values above are to be substituted dxectly m the take-off equations m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



Cessna 180 Arnphlblan 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engine runup check 1s performed at the moormg pomt The 

flaps are extended 20 degrees for take-off After taxlmg to the take-off 

posltlon, there 1s no hesltatlon for any further check and power 1s applied 
for take-off 

Engme runup check 1 to 2 Inmutes 
Tam to take-off posItIon, and apply take-off power 3 to 5 

seconds 
Take-off (see Table I) 

Speed (knots LAS) 

Vl (at maxmmm gross weight of 2, 850 pounds) not applicable 

V2 (at maxunum gross weight of 2, 850 pounds) 60 

Distance 

Take-off (see Table I) 

Abort not applicable 

Refusal distance not applicable 



TABLE I, TAKE-OFF 

(Water Take-Off) 

Lift-Off 

Maxxnum Gross Speed (V2) N.A.S.A. Sea Level Standard Day T/O Dust and Txne Devlatlons per 

Weight (I-49 T/O Dlst T/O Tmne loo C Dev 1,000 Ft Alt. Dev 

2, 850 lbs. 60 kts 1, 345 ft 0.4 mm. 8.0% 9.0% 

2, 850 lbs 

2. 850 lbs 

60 kts 

60 kts. 

Lift-Off Speed T/O Dust. and Tune 

Devlatlon Devlatlon for Weight 

250 Lbs 250 Lbs 250 Lbs. 250 Lbs. 

Over MGW Under MGW Over MGW Under MGW 

Not applicable Negllglble Not applicable 19.0% 

T/O Dust and Tnne 
Devlatlon w /ATO 

Not applicable 

Runway Gradlent 
Devlatlon per 1% Slope 

Not applicable 

(The values above are to be substituted directly m the take-off equations m the append= 

In substltutmg, dlvlde all percentage values by 100 ) 



Cessna 182 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are extended 20 degrees for take-off After taxlmg onto the run- 

way, there 1s no hesltatlon for any further check and power 1s applied for 
take-off 

Engine runup check 1 to 2 m1nute.5 
Taxi onto runway and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxunum gross weight of 2,650 pounds) 61 

V2 (at maxmum gross weight of 2, 650 pounds). 61 

astance 

Take-off (see Table I) 
Abort not avalable from manufacturer 

Refusal &stance not avallable from manufacturer 



Cessna 182 



Cessna 310A (L-Z7A) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check IS performed adJacent to the actlye run- 

way The flaps are extended 15 degrees for take-off After taxmg onto 

the runway, there 1s no hesltatlon for any further check and power 1s 
applied for take-off. 

Engme runup check 1 to 3 mmutes 

Tax onto runway and apply take-off power 3 to 5 seconds 

Speed (knots IAS) 

Vl (at maxnnum gross weight of 4,830 pounds) 85 
V2 (at maximum gross weight of 4,830 pounds) 97 

llstance 

Take-off (see Table I) 
Abort. 1, 850 feet 

Refusal &stance (see abort) 



Cessna 310A (L27A) 



Cessna 31oc 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are extended 15 degrees for take-off After taxnng onto the run- 
way, there 1s no hesltatmn for any further check and power 1s applied for 
take-off 

Tnne 

Engme rump check 2 0 to 4 0 mmutes 
Tax1 onto and runway apply take-off power 0 3 to 0 5 mmute 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at mammum gross weight of 4, 830 pounds) 77 

V2 (at maxmmm gross weight of 4, 830 pounds) 86 

Distance 

Take-off (see Table I) 
Abort 2, 390 feet 
Refusal distance (see abort) 



TABLE I, TAKE-OFF 

Lift- Off 

Mammum GROSS Speed (V2) 

Weight 

4,830 lbs 

4,830 lbs 

4,830 lbs 86 kts. 

(L=) 

86 kts 

86 kts 

N A S A. Sea Level Standard Day T/O Dust and Tnne Dewatlons per 

T/O Dlst T/O Tnne loo C Dev 1, 000 Ft Alt Dev 

800 ft 0 2 nun. 10 % 8% 

Lift-Off Speed 
Devlatmn 

400 Lbs 400 Lbs 

Over MGW Under MGW 

Not applicable 5% 

T/O Dlst. and Tnne 
Devlatlon for Weight 

400 Lbs 400 Lbs. 

Over MGW Under MGW 

Not applicable 11% 

T/O Dlst and Tnne 
Dematlon w IATO 

Not applicable 

Runway Gradlent 
Devlatlon per 1% Slope 

Not available from 

manufacturer 

(The values above are to be substituted directly m the take-off equatmns m the append= 

In substttutmg, dlmde all percentage values by 100 ) 



De Havilland Beaver (L-20A) 

NARRAT NE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adJacent to the active runway 
The flaps are extended 35 degrees for take-off After taxnng onto the runway. 
there IS no hesltatmn for any further check and power 1s applied for take-off 

Tnne 

Engme runup check 0 5 to 1 5 mmutes 

Tax1 onto runway and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

Vl (at normal gross weight of 4, 800 pounds) 53 

V2 (at normal gross weight of 4, 800 pounds) 56 

Distance 

Take-off (see Table I) 
Abort 500 feet 
Refusal distance (see abort) 



De Havilland Beaver (L-20A) 



DeHawlland U- 1A 

NARRATNE SUMMARY 

Sequence of Operatrons 

The engme runup check 1s performed adJacent to the actwe runway 
The flaps are extended to “take-off” posltmn for take-off After taxnng 

onto the runway and allgnmg, there 1s no hesltatmn for any further check 
and power 1s applied for take-off 

Tnne 

Engme runup check 2.0 to 3.0 mmutes 
Tam onto runway and apply take-off power 5 to 10 seconds 
Take-off (see Table I) 

Speed (knots LAS) 

Vl (at maxnnum gross weight of 8, 000 pounds) not applicable 

V2 (at maxmmrn gross weight of 8,000 pounds) 63 

Distance 

Take-off (see Table I) 
Abort 655 feet 
Refusal dmtance (see abort) 



TABLE I, TAKE-OFF 

Lift-Off 

Maxnnum Gross Speed (V2) 
Weight u-w 

8, 000 lbs. 63 kts 

N A S.A. Sea Level Standard Day T/O Dust. and Tnne Devlatlons per 

T/O Dlst. T/O Tune loo C Dev. 1, 000 Ft Alt. Dev. 

655 ft 0 2 mul. 2 5% 3 0% 

8, 000 lbs 63 kts 

Lift-Off Speed 
Dewatmn 

500 Lbs. 500 Lbs. 

Over MGW Under MGW 

Not applxable 3 0% 

T/O Dlst. and Tnne 

Dewatmn for Weight 
500 Lbs. 500 Lbs. 

Over MGW Under MGW 

Not applicable 12.0% 

8, 000 lbs. 63 kts 

T/O Dust. and Tune 
Devlatlon w /AT0 

Not applxable 

Runway Gradlent 

Devlatlon per 1% Slope 

Negllgable 

(The values above are to be substituted dnectly m the take-off equatmns m the appendix. 
In substltutmg, dlvlde all percentage values by 100. ) 



Mooney Mark 20A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

The engme runup check 1s performed adjacent to the active runway. 
The flaps are m the retracted posltlon for normal take-off. After taxnng 
onto the runway, there 1s no hesltatlon for any further check and power 1s 
applied for take-off. 

Tnne 

Engme runup check 1 to 3 mmutes 

Tam onto runway, and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots JAS) 

VI (at maxrnum gross weight of 2, 450 pounds) 50 
V2 (at maxmum gross weight of 2, 450 pounds) 60 

Dmtance 

Take-off (see Table I) 
Abort Not avallable from manufacturer. 
Refusal distance Not avaIlable from manufacturer 



Mooney Mark 2OA 



Plper “Trl-Pacer” (PA-22) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active runway. 
Flaps are fully retracted for normal take-off. After taxnng onto the runway, 
there 1s no hesltatlon for any further check and power 1s applied for take- 

Off. Flaps may be extended before take-off speed IS reached for maxnnum 
performance take-off. 

Tnne 

Engme runup check 1.0 to 2.0 mmutes 
Tax1 onto runway and apply take-off power 3 to 5 seconds 
Take-off. (see Table I) 

Speed (knots IAS) 

Vl (at maxmum gross weight of 2, 000 pounds) Not appluzable 
V2 (at maxmmm gross weight of 2,000 pounds) 70 

Distance 

Take-off: (see Table I) 
Abort- Not avallable from manufacturer. 

Refusal dIstancea Not available from manufacturer. 



TABLE I, TAKE-OFF 

Lift-Off 

Maxmxnn Gross Speed (V2) N. A. S.A. Sea Level Standard Day T/O Dust and Tn-ne Devlatlons per 
Weight (Lw T/O Dlst T/O Tune loo C Dev 1, 000 Ft. Alt. Dev. 

2, 000 lbs 70 kts. 1,120 ft 0 3 mln Not avallable from manufacturer 

2,000 lbs 70 kts. 

Lift-Off Speed 
Devlatlon 

100 Lbs. 100 Lbs. 

Over MGW Under MGW 

Not Not avallable 

Applicable from operator 

T/O Dust. and Tmne 

Devlatlon for Weight 
100 Lbs. 100 Lbs. 

Over MGW Under MGW 
Not Not avalable 

Applicable from operator 

2, 000 lbs. 70 kts. 

T JO Dust and Tnne 

Devlatlon w/AT0 

Not applicable 

Runway Gradient 
Devlatlon per 1% Slope 

Not avallable from manufacturer 

(The values above are to be substituted directly m the take-off equations m the appendix 
In substltutmg, dlwde all percentage values by 100. ) 



Plper “Apache” (PA-23) 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adjacent to the active runway 
The flaps are m the retracted posltlon for take-off After taxung onto the 
runway, there IS no hesltatlon for any further check and power IS applied 
for take-off 

Tnne 

Engme runup check- 2 0 to 4 0 mmutes 
Tax onto runway, apply take-off power 3 to 5 seconds 
Take-off (see Table I) 

Speed (knots IAS) 

Vl (at maxrnum gross weight of 3,800 pounds) 57 

V2 (at maxnnum gross weight of 3,800 pounds) 65 

Distance 

Take-off: (see Table I) 

Abort Not avallable from manufacturer 
Refusal distance Not avallable from manufacturer 



Plper “Apache” (PA-23) 

a 
E 

d 



Plper PA-24- 180 Comanche 

NARRATIVE SUMMARY 

Sequence of Operations 

The engme runup check 1s performed adJacent to the active runway 

The flaps are m the retracted posltlon for take-off After taxnng onto the 

runway, there 1s no hesltatlon for any further check and power IS applied 
for take-off 

Tnne 

Engme runup check 1 to 3 mmutes 

Tax onto runway and apply take-off power 3 to 5 seconds 

Take-off (see Table I) 

Speed (knots IAS) 

VI (at maxn-mxn gross weight of 2,550 pounds) 60 

VZ (at maxnnum gross weight of 2,550 pounds) 70 

Distance 

Take-off (see Table I) 
Abort 600 feet 

Refusal &stance (see abort) 



Plper PA-24-180 Comanche 


