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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

This 1s a fourteen volume study, 
contannng the followmg 

Volume I-A .......... Ground Operatmns 

Volume I-B ........ Ground Operatmns 

Volume II .......... Take-Off 

Volume III ........ Pre - Clnnb 

Volume IV-A ...... Clrnb 
Volume IV-B ...... Clnnb 
Volume v .......... Enroute 

Volume VI .......... Descent 

Volume VII ......... Approach 

Volume VIII .... Glide Path 
Volume IX ........ Landmg 

+ Volume X-A ......... Classlfled M&tary ~rcraft (S) 
*VolumeX-B ...... Classlfled tilltary Aircraft (S) 

* Volume XI .......... Future Arcraft (S) 

* Volumes I-A through IX contam flight phase data on current aucraft, 

except those classlfled by the mllltary The latter are m Volumes 
X-A and X-B, and future aircraft in Volume XI. These three volumes 

have a security classlflcatlon of secret 

GROUND TAKE- PRE- 

‘ERATION: OFF CLIMB 

I-A 
I-B 

II m 

/ 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

MASTER INDEX 

The followng 1s a complete llstmg of the 122 ancraft 
reported and their locatlon by volume. 

Alrcraft 

Aero Commander 500 
Aero Commander 680 (L-26C) 

Aero Commander 720 
Avro CF-100 MK5 
Beechcraft “Bonanza” K-35 
Beechcraft “Twm Bonanza” 

(L-23D) 
Beechcraft Model 95 

Beechcraft MS 760 
Beechcraft Super 18 
Beechcraft T-34A 

Bell H-13H (47G-2) 
Bell H-40 
Bell XV-3 
Boemg 707-121 
Boemg 707-320 

Boemg B-377 
Boemg B-47B/B-47E 

Boemg B-52F 

Boemg KC-97G 
Boemg KC-135A 

Canadan CP- 107 
Canadalr Sabre MK6 
Canadalr T-33A MK 3 
Cessna 150 
Cessna 172 

Cessna 175 

Cessna 180 (Amphibnn) 
Cessna 182 

Cessna 310A (L-Z7A) 
Cessna 31oc 

Cessna L-19 A/E (OE-1) 
Cessna T-37A 
Cessna TL-19D 
Chance-Vought F8U- 1 
Convair 3401440 
Convair 600 

Convair 880-22 

Vol - 

I-IX 
I-IX 

I-IX 
X 
I-IX 

I-IX 
I-IX 
XI 
I-IX 

I-IX 
I-IX 

I-IX 
XI 
I-IX 

XI 
I-IX 
I-IX 
X 

I-IX 

I-IX 

X 
X 
X 
I-IX 

I-IX 
I-IX 
I-IX 

I-IX 

I-IX 
I-IX 
I-IX 
I-IX 
I-IX 
X 
I-IX 
XI 

XI 

Alrcraft 

Convair C-131A 
Convair F-102A 

Convair F-106A 
Convair R4Y-1 
Convan T-29C 
Convan YB/RB-58 
Curtlss C-46R 
de Havilland “Beaver” 

(L-ZOA) 

de Havilland Comet 4 
de Havilland “Otter” 

(U-1-4) 
Douglas AD- 6 
Douglas A3D-2 
Douglas A4D- 1 
Douglas C-124C 

Douglas C- 133A 
Douglas DC-3 (C-47, R4D) 
Douglas DC-4 (C-54) 
Douglas DC-6 

Douglas DC-6B 

Douglas DC-7 
Douglas DC-7B 
Douglas DC-7C 
Douglas DC-8 

Douglas DC-9 
Douglas F4D- 1 

Douglas RB/WB-66B 
Fan-chlld C- 119G 

FaIrchIld C- 123B 
FaIrchIld F*27B- 
Goodyear ZPG-2 
Goodyear ZPG- 3W 
Grumman F9 F- 8 T 

humman Fl 1 F- 1 

Vol. 

I-IX 
X 

X 

I-IX 
I-IX 
X 
I-IX 

I-IX 
I-IX 

I-IX 
X 

X 
X 
I-IX 
I-IX 
I-IX 

I-IX 
I-IX 

I-IX 

I-IX 
I-IX 

I-IX 
XI 

XI 
X 

I- IX 
I-IX 

I-IX 
I-IX 
I-IX 
I-IX 
X 
X 

;rumma.n SA-16AGR (UF-1) I- IX 
hm~ms.n S2 F- 1 X 

Jayes-Boemg KB-50J/KB-50K I-IX 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

MASTER INDEX - (Cont’d ) 

Alrcraft 

Hlller H-23D 
Hlller XH- 18 

Lockheed 1049G 
Lockheed 164911 
Lockheed C-121 C/G 
Lockheed C-130A 
Lockheed F-104A 
Lockheed PZV-5 
Lockheed T2V-1 
Lockheed T-33A-1 

Lockheed WV-2 
Lockheed Electra 188 
Lockheed Jetstar 

MACH 3 Transport 
Martm 404 
Martm B-57B 
Martm P5M-2 
McDonnell 119A (UCX) 

McDonnell F- 10 1B 
McDonnell F3H-2 

McDonnell F4H- 1 

Mooney Mark 20A 
North Amencan A3J-1 
North American B-70 
North Amencan F-86L 

Vol 

I-IX 
XI 
I-IX 
I-IX 

I-IX 
I-IX 
X 
X 
I-IX 
I-IX 

X 
I-IX 
XI 

XI 
I-IX 
I-IX 
X 

XI 
X 

X 
X 

I-IX 
X 

XI 
I-IX 

North Amencan F-100D X 
North Amencan F- 108 XI 

North Amencan FJ-3B X 

North Amencan FJ-4/FJ-4B X 
North Amencan TB-25M I-IX 
North Amencan T-28A I-IX 
North Amencan T-28B I-IX 
North American T-39A XI 
North Amencan T2J-1 I-IX 
Northrop F-89H I-IX 
Northrop T-38A X 

Plper “Trl-Pacer” PA-22 I-IX 
PIper “Apache” PA-23 I-IX 

Plper “Comanche” PA-24-180 I-IX 

Republic F-84F Series I-IX 
Republic F- 105B X 
Sikorsky H- 19D I- IX 
Sikorsky H-34A (S-58) 

(HSS-1) I-IX 

Sikorsky H-37A I-IX 
Vertol 107 XI 

Vertol H-21C (44-B) I-IX 

Very Large Subsomc Jet 
Cargo XI 

Vlckers Viscount 745D I-IX 
Vlckers Viscount 812 I-IX 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

Table of Contents for Volumes I-A through IX 

Sectlon 1 -Mllltary AIrcraft --m----e 

Lockheed T2V- 1 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 

Convalr C-131A 
Convan R4Y- 1 
Convair T-29C 

Curtlss C-46R 

Douglas C- 124C 
Douglas C-133A 

Douglas RBIWB-66B 
FaIrchIld C-119G 
Falrcluld C- 123B 

Goodyear ZPG-2 
Goodyear ZPG- 3W 
Grumman SA- 16A- 

GR (UF-1) 

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

Hlller H-23D 
Lockheed C-121 C/G 

Lockheed C-130A 

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 T2J-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) 

A 

Sectlon 2 - C 0 m m e r c 1 a 1 Alrcraft ----- 

Boemg B- 377 Douglas DC-6 Lockheed 1049G 
Boeing 707-121 Douglas DC-6B Lockheed 1649A 
Convair 340/440 Douglas DC-7 Martin 404 
de Havilland Comet 4 Douglas DC-7B Vlckers Viscount 745D 
Douglas DC- 3 Douglas DC-7C Vlckers Viscount 812 

(C-47, R4D) FaIrchIld F-27B 
Douglas DC-4 (C-54) Lockheed Electra 188 

Sectlon 3 -General Avlatlon ---------- 

Aero Commander 500 Cessna 180 (Ampi-ublan) 
Aero Commander 680 (L-26C) Cessna 182 
Aero Commander 720 Cessna 310A (L-27A) 
Beechcraft “Bonanza” K-35 Cessna 310C 
Beechcraft “Twin Bonanza” (L-23D) de Havilland “Beaver” (L-20A) 
Beechcraft Model 95 de Havilland “Otter” (U-1A) 
Beechcraft Super 18 Mooney Mark 20A 
Cessna 150 Piper “Trl-Pacer” PA-22 
Cessna 172 Piper “Apache” PA-23 
Cessna 175 PIper “Comanche” PA-24-180 

Appe,,&x - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ 

(date of latest rev181on September 1, 1959) 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

Volumes I-A through IX 

SECTION 2 

COMMERCIAL AIRCRAFT 

contammg data on 

Boemg B-377 

Boemg 707-121 

Convair 340/440 

de Havllland Comet 4 

Douglas DC-3 (C-47, R4D) 

Douglas DC-4 (C-54) 

Douglas DC-6 

Douglas DC-6B 

Douglas DC-7 

Douglas DC-7B 

Douglas DC-7C 

Falrcbld F-27B 

Lockheed Electra 188 

Lockheed 1049G 

Lockheed 1649A 

Martm 404 

Vlckers Viscount 745D 

Vlckers Viscount 812 

(date of latest remslon September 1, 1959) 
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Boemg B-377 

NARRATIVE SUMWY 

Sequence of Operations 

From an altitude of 2, 000 feet a constant clnnb anspeed of 165 
knots IAS 1s mamtamed to crmse altitude Speeds plus or mmus 10 knots 
from the optnnum will not materially affect performance. 

Tables I, I A, and Figure 1 present clnnb data. 



Clnnb - 2/4 / 0 

Altitude 

(Feet) 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

25, 000 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 120,000 Pounds Gross Weight) 

Clnnb Speed 
Tune of Clnnb 

(Mmutes) 

1 8 

Clnnb Dmtance 
(Nautical Mvllles) 

42 

*%lnnb Fuel IAS 
(Pounds) (Knots) 

200 165 

24 266 II 

3 0 

5 9 

7 7 

10 0 

22. 6 

37 9 

Rate of Clnnb 
(Feet per Mmute) 

1,910 

1, 670 

1,430 

1,190 

1,150 

980 

332 

3 8 420 

7 9 

12 5 

870 

1, 480 

2,000 

2,730 

TAS 
(Knots) 

170 

173 

175 

178 

192 

208 

226 

246 

18 1 58 1 815 

24 8 84 5 610 

*Fuel consumed from start engmes through lift-off 450 pounds 

I, 



Clnnb - 314 r 1 

Altitude 

(Feet) 

2,000 

3,000 
4,000 
5,000 

10,000 
15,000 

20,000 
25,000 

TABLE I A, CLIMB 

(Devmtmn With Change From 120,000 Pounds Gross Weight) 

Per 5,000 Pounds Increase in Gross Weight Per 5,000 Pounds Decrease m Gross Weight 

Tune of Clnnb Clnnb Rate of Tune of Clnnb Clnnb Rate of 

Clmnb Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

10% 

11% 
I\ 

12% 
1470 
15% 

16% 
18% 

10% 

11% 
II 

12% 
13% 
14% 
15% 

19% 

10% 

11% 
II 

12% 
14% 

15% 
16% 

18% 

8% 8% 8% 8% 8% 
9% 9% 9% 9% 9% 

10% 11 I! (1 10% 
11% 10% 10% 10% 11% 
12% 11 II ,I 12% 
13% I! II II 15% 
15% 11% 11% 11% 20% 
18% 12% 12% 12% 25% 

Devlatmn With loo Change From Standard Temperature 

Rate of Clnnb 
Tnne of Clnnb 
Clnnb Distance 

Clnnb Fuel 

Each loo C Each loo C 

Above Std Temp. Below Std Temp 

Not avallable from operators 



Boemg B-377 

TIME (MINUTES) 

8 16 24 32 40 48 
35,000; , , , , , , , , , , , , , , , , , , , , , , , , , , , 

56 

1 

- - TIME 

-DISTANCE 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



Boemg 707-121 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 1, 500 feet, clnnb anspeed vanes between 
179 and 395 knots TAS 

Table I, IA and Figure 1 present chmb data 



Altitude 
(Feet) 

1,500 

2,000 

Tnne of Clunb Clnnb Distance Rate of Clnnb 

(Mmute s) (Nautical Miles) (Feet per Mm&e) 

3. 0 8 0 500 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

4. 0 

6.0 

8 0 

10 0 

13 0 

16 0 

20 0 

25,000 25 5 

30,000 

35,000 

32. 0 

40 5 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 225, 000 Pounds Gross Weight 

11 2 I, 

18 3 II 

26 2 

34 7 

47 6 

62 0 

82 3 

112 4 

150.2 

203 7 

1,000 

1,667 

I, 429 

1,053 

834 

667 

600 

*Fuel consumed from start engmes to lift-off 1,200 pounds 

:Cllmb Fuel 
(Pounds) 

1,300 

2,100 

2,900 

3,700 

4,490 

5, 540 

6,640 

7, 920 

9,280 

10,940 

12. 805 

Clnnb Speed 
IAS TAS 

(Knots) (Knots) 

176 

195 

215 

235 

240 

II 

II 

235 

230 

,I 

179 

201 

226 

248 

258 

278 

299 

318 

337 

361 

395 

MACH 

0 27 

0.30 

0 34 

0 38 

0 40 

0 44 

0 47 

0.52 

0 56 

0 62 

0.68 

,,.,. 



TABLE I A, CLIMB 
(Devlatmn With Change From 225,000 Pounds Gross Weight) 

Per 10,000 Pounds Increase m Gross Weight Per 10,000 Pounds Decrease in Gross Weight 

Altitude Tnne of Clnnb Clnnb Rate of Tnne of Clnnb Chmb Rate of 

(Feet) Clnnb Distance Fuel Clnnb Clunb Distance Fuel Clnnb 

1,500 0 0% 

2,000 1, 

3,000 0, 

4,000 II 

5,000 !I 

10,000 II 

15,000 5 9% 
20,000 7 1% 
25,000 7 5% 
30,000 8 9% 
35,000 14 3% 

0 0% 
II 

Not 

avallable 
from 

operators 

1.0% 
2 1% 
3 5% 

4.6% 
5 7% 
7 2% 

8 7% 

10.0% 

1.1% 

2.1% 

3 9% 
Not 5 2% 

avadable 6 7% 
from 7 7% 

operators 9 6% 
11 6% 

12 4% 
13 5% 

14 9% 

0 0% 
II 

1 3% 
Not 2 1% Not 

avaIlable 4 2% avaIlable 
from 7 0% from 

operators 8. 8% operators 
lo. 6% 

11 9% 
13.2% 

14 7% 

Dewatmn With loo Change From Standard Temperature 

Rate of Clnnb 
Tune of Clunb 
Clnnb Distance 
Clnnb Fuel 

Each loo C Each loo C 
Above Std Temp Below Std. Temp 

Not avallable from operators 

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



Boeing 707- 121 

TIME ( MINUTES ) 

35, 
35.0000 ,oooO 8 8 16 16 24 24 32 32 40 40 48 48 56 56 , , , , , , I I I I I I I I 1 I I 1 I I I I I I I I I/ I I I I I I/ I I I I I I I I I 

/’ /’ 

30,000 
30, 

000 / / 

/ / 

/ / 

/ / 

25, 000 
25, 

000 / / 

/ / 
I I 

t; 20,000 000, ’ / / 

E 
I I 

/ / 

8 I I 

E 
z 15,000 

000 I 
I / / 

2 I I 

I I 

10,000~ 10, 000 

I I 
--- --- I I TIME TIME 

DISTANCE DISTANCE 

5,000 
5, 

000 I I 

I I I I I I I I I I I I I I I I I I I I I I I I L I I L I I I 1 I I 1 I I I I I I I 
0 0 20 20 40 40 60 60 80 80 100 100 120 120 140 140 

DISTANCE ( NAUTICAL MILES ) 

FIGURE 1 - CLIMB-DISTANCE AND TIME DATA 



Convair 340/440 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant clunb speed of 155 knots 

IAS 1s mamtamed until cruse altitude 1s attamed Durmg clnnb, speeds 

plus or mums 5 knots from the optmmm ~111 not materially affect perform- 
am e 

Table I and Figure 1 present clnnb data. 



Clnnb - 213 

Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4.000 

5,000 

10.000 

15,000 

20,000 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 48,000 Pounds Gross Welght) 

Tune of Clnnb Clnnb Distance Rate of Clnnb *Clnnb Fuel 

(Mm&es) (Nautical Miles) (Feet per Mmute) (Pounds) 

10 2. 1 600 14. 5 

1. 8 4. 1 ,I 26. 1 

3.4 8. 1 II 49 3 

4. 9 14.1 I, 71.0 

6. 6 18. 1 II 96.0 

8. 2 24. 1 II 119.0 

16.6 50 1 II 241.0 

26. 2 78, 1 450 388.0 

39 2 118 1 330 587.0 

*Fuel consumed from start engmes through l&-off 140.5 pounds 

NOTE Dewatmn with change from gross weight not avallable from operators. 

Clnnb Speed 

TAS 
(Knots) 

156 

157 

160 

162 

164 

167 

180 

195 

212 



Convair 340 /440 

~nm (MINUTES) 

000; 8 16 24 32 40 48 56 , , , 

III(III~IIlIlIlIIIIIlIl1 35, 

30, 

25, 

20, 

15, 

10, 

5, 

-DISTANCE 

0 20 40 60 80 100 120 1 :0 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



De Havilland ~lComet~~ 4 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 3,000 feet an anspeed of 320 ‘cnots IAS IS 

mamtamed up to 23, 500 feet altitude. Above 23, 500 feet, Mach 0.74 IS 

mantamed until crwse altl’cude 1s attamed. Rate of climb ~11 vary from 

1,660 fpm to 700 fpm. Speeds plus or mmus 10 knots from the optimum 

~111 not matenally affect performance. 

Tables I, I A and Figure 1 present climb data. 



Altitude 
(Feet) 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

TABLE I, CLIMB 

(Climb Schedule for Normal Power at 140,000 Pounds Gross Weight) 

T:me of Clnnb Climb Distance 

(Mmutes) (Nautical Miles) 

1.8 7.5 

2.4 10.1 

3. 0 12.0 

5.1 24. 0 

7.3 38 0 

10.2 57 0 

13 5 83. 0 

17.2 108.0 

22. 5 147.0 

Rate of Climb 
(Feet per Mmute) 

1.660 

!I 

2,310 

1,960 

1,610 

1,430 

1,110 

700 

*Fuel consumed from start engmes through ldt-off 500 pounds 

Clnnb Speed 
Klunb Fuel IAS TAS 

(Pounds) (Knots) (Knots) MACH 

1,350 320 330 

1, 650 1, 338 

1,900 II 343 

2,600 II 370 

3,400 II 397 

4, 250 It 428 

5,250 315 446 

6,175 280 438 

7,250 250 428 

0.51 

0.52 

0.53 

0.57 

0. 63 

0.70 

0.14 

It 



I , 

Altitude 

(Feet) 

3,000 
4,000 

5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 

TABLE I A, CLIMB 
(Devlatlon With Change From 140, 000 Pounds Gross Weight) 

Per 10,000 Pounds Increase m Gross Weight Per 10, 000 Pounds Decrease m Gross Weight 
Time of Climb Clnnb Rate of Time of Climb Climb Rate of 
Climb Distance Fuel Climb Climb Distance Fuel Climb 

10.0% 
11 
II 
II 

I! 
II 

10.2% 

10.5% 

7.0% 10.0% 6.7% 11.0% 7.0% 10.0% 10.0% 
7.4% 9.5% 7.3% II 7.3% 9.5% II 

7.9% 9.2% 8. 1% !I 7.5% 9.2% II 

8.4% 7.7% 9. 9% ” 7.8% 9.0% II 

9.0% 7.1% 10.2% I, 8.1% 8.8% 10.7% 
9.7% 6.6% 11.1% II 9.0% 8.0% 16.5% 

10.9% 7.8% 14. 6% 11.6% 10.9% 7.6% 19.2% 
12.0% 9.9% 16.8% ,I 11.4% 8.8% 27.0% 

Not applxable 12.9% 13.6% 10.3% 30.1% 

Devlatlon With 10’ Change From Standard Temperature 

Each 10’ C Each loo C 
Above Std Temp Below Std. Temp 

Rate of Climb 14.4% Not avallable 
Time of Climb 20.3% from 
Climb Distance 25.0% manufacturer. 
Climb Fuel 13.5% 

(The values above are to be substituted directly m the climb equations 111 the append=. 
In substltutmg, dlvlde all percentage values by 100. ) 



De Havilland “Comet” 4 

35.000 

30,000 

25,000 

10,000 

5,000 

TIME (MINUTES) 

0 4 8 12 16 20 24 28 

- - TIME 

DISTAiiCE 

I 1 I I I I I I I I I I 1 I I I I I I 1 I 

0 20 40 60 80 100 120 140 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



Douglas DC-3 (C-47-R4D) 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 600 feet a constant climb arspeed of 105 knots 

1s mamtamed until crulsmg altitude 1s attamed Durmg climb, speeds plus 

or mmus 5 knots from the optimum ~111 not materially affect performance. 

Table I and Figure 1 present climb data 



Cln-nb - 213 

Altitude 
(Feet) 

600 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

12,000 

TABLE I, CLIMB 
(Clmb Schedule for Normal Power at 25, 346 Pounds Gross Weight) 

Tnne of Clnnb 
(Mlmtes) 

1. 3 

2 1 

4. 1 

6 1 

8. 1 

10. 1 

20. 1 

24 1 

Clnnb D1 stance 
(Nautical Wles) 

2. 1 

3 5 

7. 1 

10 7 

14 4 

18 1 

37 6 

45. 8 

Fate of Cln-nb 

(Feet per Mmute) 

500 

* Fuel consumed from start engmes through lift-off 114 pounds 

* Clunb Fuel 

(Pounds) 

6 

9 

15 

21 

27 

33 

69 

81 

NOTE Devlatlon with change from gross weight not avalable from operators. 

Clunb Speed 

TAS 
(Knots) 

105 

106 

108 

110 

111 

113 

120 

126 

,. 



Douglas DC-3 (C-47--R4D) 

TIME (MINUTES) 

I / 
/ 

I I I 
0 10 20 

I I I I I I I I I 

/ 

/ 

I 

--TiME 
-DISTANCI 

EL- ) 60 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



Douglas DC-4 (C-54) 

NARRATIVE SUMMARY 

sequence of operations 

From an altitude of 500 feet a constant anspeed of 135 knots 
LAS 1s mantamed throughout clnnb Speeds plus or nnnus 5 knots from 

the optnnum ~111 noL matermlly affect performance 

Tables I, I A and Figure 1 present clnnb data 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

TABLE I, CLIMB 
(Clunb Schedule for Normal Power at 70,000 Pounds Gross Weight) 

Tnne of Clunb 

(Mmutes) 

0.9 

1.8 

3.6 

54 

7.2 

9.0 

18 6 

30.0 

Clnnb Distance 
(Nautical M&s) 

1.9 

3.9 

a.0 

12.1 

16. 3 

20.5 

43. 3 

71.3 

Rate of Clunb Clnnb Fuel* 
(Feet per Mmute) (Pounds) 

555 33 

,I 64 !I 136 

II 127 I, 137 

*Fuel consumed from start engmes through lift-off 202 pounds 

191 

255 0, 139 

318 II 140 

656 ,1 145 

1,060 rr 157 

Clnnb Speed 

(Kkzs) 
TAS 

(Knots) 

135 135 

II 138 



TABLE I A, CLIMB 
(Devlatlon With Change From 70, 000 Pounds Gross Weight) 

Per 1,000 Pounds Increase m Gross Weight Per 1, 000 Pounds Decrease m Gross Weight 
Altitude Tune of Cln-nb Clnnb Rate of Tnne of Clnnb Clnnb Rate of 

(Feet) Clnnb Distance Fuel Clnnb Clnnb Distance Fuel Cln-nb 

500 0% 0 % 

1,000 6% 5% 
2,000 ” II 

3,000 4% 3% 
4, 000 ” I, 

5,000 3% 4% 
10,000 ” 3% 
15,000 4% 4% 

0% 
7% 
6% 
4% 
II 

!I 

3% 
4% 

0% 
2 % 
3% 
4% 
,I 

3% 
5% 
3% 

cl % 
6% 
I! 

4% 
11 

3% 
1, 

4% 

0 % 

5% 
I, 

3% 
,t 

4% 
3% 
4% 

0% 

7% 
6% 
4% 
II 
1, 

3% 
4% 

Devmtlon With loo Change From Standard Temperature 

Rate of Clnnb 
Tune of Clnnb 
Clnnb Distance 
Cln-nb Fuel 

Each loo C Each loo C 
Above Std. Temp. Below Std. Temp. 

Not available from operators 

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

0% 
2% 
3% 
4% 
II 
3% 
5% 
3% 
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Douglas DC-6 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 400 feet, a clnnb alrspeed of 139 knots IAS 1s 
mantamed until cruse altitude IS attamed. This anspeed 1s held constant 

for all gross weights 

Table I, IA, and Figure 1 present clnnb data 



Altitude 

(Feet) 

400 

1,000 

2,000 

3,000 

4,000 

5,000 

10.000 

15,000 

20,000 

TABLE I, CLIMB 
(Clnnb Schedule for Normal Power at 90,000 Pounds Gross Weight) 

Clnnb Speed 
Tune of Clnnb Clnnb Distance Rate of Clnnb *Clunb Fuel TAS 

(Mm&s) (Nautxal M&s) (Feet per Mmute) (Pounds) (IFIts, (Knots) 

10 2.1 700 30 139 140 

18 42 750 74 II 141 

3. 1 7.8 770 148 II 143 

44 11 3 ,I 222 II 145 

5. 7 14.8 II 296 II 148 

7 0 18 4 730 370 ,I 150 

14. 5 41 0 610 850 ,I 161 

23 0 67.5 580 1, 360 II 175 

33.0 102.0 420 1,975 0 191 

*Fuel consumed from start engmes through lift-off 300 pounds (estmnated) 

I j,, 
. 

. 
,,, 



TABLE I A, CLIMB 
(Devlatlon With Change From 90, 000 Pounds Gross Weight) 

Per 5,000 Pounds Increase m Gross Weight Per 5,000 Pounds Decrease in Gross Weight 
Altitude Tnne of Clnnb Clnnb Rate of Tnne of Clnnb Clnnb Rate of 
(Feet) Clnnb Distance Fuel Clnnb Clmnb Distance Fuel Clnnb 

400 

1,000 

2,000 Not avallable from operator 
3,000 

4,000 

5,000 14.0% 13.5% 13.5% 

10,000 ” 14.5% 13.0% 
15,000 15.0% 15 5% II 

20,000 ” 17.0% 17 0% 

Not avaIlable from operator. 

14.0% 
13.0% 

II 

13 5% 

13.5% 
1, 
II 
II 

13.5% 

12.0% 
0, 

11.5% 

Denatlon With loo Change From Standard Temperature 

Rate of Cln-nb 
Tnne of Cln-nb 
Clnnb Dmtance 
Clm-ib Fuel 

Each loo C Each 10’ C 
Above Std Temp. Below Std. Temp 

Not avallable from operator 

(The values above are to be substituted directly in the clnnb equation m the append=. 
In substltutmg, dlvlde all percentage values by 100.) 
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Douglas DC-6B 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet an mltlal clnnb alrspeed of 155 knots 

IAS 1s establlshed. Durmg clnnb, aIrspeed will decrease approximately 
one knot IAS per 1,000 feet altitude until cruse altitude 1s attamed 
Speeds plus or mmus 5 knots from the optrmum will not matermlly affect 
performance. 

Table I, IA and Figure 1 present clnnb data 



Clnnb - 2/4 

Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

TABLE I, CLIMB 
(Clnnb Schedule for Normal Power at 99, 500 Pounds Gross Weight) 

Clrnb Speed 
Tnne of Clnnb Clrnb Distance Rate of Clnnb *Clnnb Fuel TAS 

(Mmutes) (Nautical Miles) (Feet per Mmute) (Pounds) (Kt:tB, (Knots) 

0.8 1.9 670 130 155 155 

1 5 3.7 0, 260 154 156 

3.0 7.6 11 460 153 158 

4. 5 11.5 II 560 152 159 

6. o 15. 5 It 660 151 160 

7 5 19 5 640 760 150 161 

15 5 41.5 610 1,300 145 168 

24. 0 66.0 570 1,940 140 176 

36.0 102.0 260 2,690 135 185 

*Fuel consumed from start engmes through lift-off 360 pounds (estnnated) 



c . - .., 

Altitude Tnne of Clnnb Clnnb Rate if Tnne of Clnnb Clnnb Rate if 

(Feet) Clu-nb D1 stance Fuel Clnnb Clnmb Distance Fuel Ckmb 

500 
1,000 

2,000 
3,000 

4,000 
5,000 

10,000 

15,000 
20,000 

Not avaIlable from operators Not available from operators 

24 0% 25.0% 15.0% 15 0% 20.5% 21 0% 6 5% 

24.5% II 19. 5% " 21.0% II 10 5% 
25 0% 26.0% 20 0% ” 22 0% 21 5% 13 5% 
27.0% 27 0% 21.0% 15 5% II 22.0% 14 5% 
29. 0% " 28.5% 17 5% 22 5% 23 0% 18.5% 

35.5% 29.0% 34 5% 23.0% 23.0% 24.0% 21 5% 
Not avalable from operators 26 0% 27 0% " 

Devlatlon With 10’ Change From Standard Temperature 

zs.oqo 

28 5% 
II 

29.0% 
32.5% 

38 0% 
50.0% 

TABLE IA, CLIMB 
(Devlatlon With Change From 99,500 Pounds Gross Weight) 

Per 7.000 Pounds Increase m Gross Welcrht Per 10,000 Pounds Decrease m Gross Weight 

Each loo c Each loo C 

Above Std Temp. Below Std. Temp. 

Rate of Clunb 
Tune of Clmnb 
Cln-nb Distance 

Clnnb Fuel 

Not avallable from operators 

(The values above are to be substituted cbrectly m the clunb equations m the appemhx. 

In substitutmg, dlvlde all percentage values by 100 ) 



Altitude Tlkof Clunb Clunb Rate of Tune of Climb Clnnb Rate Of 

(Feet) Climb D1 stance Fuel Clnnb Clunb Distance Fuel Clnnb 

500 
1,000 

2,000 
3,000 

4,000 
5,000 

10,000 
15,000 

20,000 

Not avulable from operators Not avaIlable from operators 

24 0% 25. 0% 15.0% 15 0% 20.5% 21 0% 8 5% 

24. 5% 1, 19.5% ” 21.0% II 10 5% 

25 0% 26 0% 20.0% ” 22 0% 21 5% 13 5% 

27 0% 27. 0% 21.0% 15 5% $3 22.0% 14.5% 

29. 0% ” 28.5% 17 5% 22 5% 23 0% 18.5% 

35. 5% 29 0% 34.5% 23.0% 23.0% 24. 0% 21 5% 

Not avallable from operators 26.0% 27 0% ” 

Devlatlon With IO0 Change From Standard Temperature 

28 0% 
28 5% 

II 

29 0% 
32. 5% 
38 0% 
50.0% 

TABLE IA, CLIMB 

(Devlatlon With Change From 99, 500 Pounds Gross Weight) 

Per 7.000 Pounds Increase m Gross Weight Per 10,000 Pounds Decrease m Gross Weight 

Each loo c Each loo C 

Above Std Temp. Below Std. Temp 

Rate of Clnnb 

Tune of Clnnb 
Clnnb Distance 
Climb Fuel 

Not avazlable from operators 

(The values above are to be substituted directly m the clnnb equations m the appenchx. 
In substltutmg, dlvlde all percentage values by 100. ) 
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Douglas DC-7 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant climb axspeed of 175 
knots IAS 1s mantamed until cruise altitude 1s attamed Speeds plus or 
mums 5 knots from the optxnum ~111 not matermlly affect performance 

Tables I, I A and Figure 1 present clxnb data. 



Altitude Tnne of Clu-nb Clxnb Distance 
(Feet) (Mmutes) (Nautical M&s) 

500 0 a 2 0 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

25,000 

1 3 3 5 

24 69 

3 5 10 3 

4.6 13 7 

5 7 17 1 

11.7 36 8 

18 5 60.8 

26 1 89 8 

35 7 129 5 

TABLE I, CLIMB 
(Schedule for Standard Club Power at 109, 400 Pounds Gross Weight) 

Climb Speed 
Rate of Clnnb 

(Feet per Mmute) 

1,000 

II 

960 

940 

920 

900 

790 

690 

590 

490 

*Clmnb Fuel 
(Pounds) 

50 

130 

210 

290 

370 

450 

950 

1,520 

2,200 

3,050 

* Fuel consumed from start engmes through Iaft-off. 600 pounds (estmmted). 

TAS 
(Knots) 

176 

178 

180 

183 

186 

189 

204 

220 

238 

258 



Altitude Tmx of Clnnb Clmnb Rate-of Tnne of Clxnb 

(Feet) Clunb Distance Fuel Clxnb Climb Distance 

500 

1,000 
2,000 
3,000 

4,000 

5,000 
10,000 

15,000 
20,000 
25,000 

23% 
25% 
3oqo 
34% 

16% 
II 

17% 
II 
II 

18% 

19% 
23% 
29% 
35% 

TABLE I A, CLIMB 

(Devmtlon With Change From 109,400 Pounds Gross Weight) 

Per 10,000 Pounds Increase m Gross Weight Per 10,000 Pounds Decrease m Gross Weight 

Clxnb 
Fuel 

17% 
I, 
!! 
II 
I, 
II 
II 
0 

18% 
20% 

Rate if 
Climb 

17% 
18% 

11 
!I 
II 
II 

19% 
20% 

!! 
II 

Devmtlon With loo Change From Standard Temperature 

Rate of Climb 
Tune of Clnnb 
Clunb Distance 
Clumb Fuel 

Each IO0 C Each 10’ C 

Above Std Temp Below Std Temp 

Not available from operator 
II II II II 
II I, II I, 
II I, II I! 

(The values above are to be substituted directly m the climb equations m the appendu 

In substltutmg, dlvvlde all percentage values by 100.) 
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Douglas DC-7B 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet a constant clunb alrspeed of 175 knots 
IAS 1s mantamed until crmse altitude 1s attuned Speeds plus or mmus 5 
knots from the optmnum will not materxlly affect performance 

Tables I, I A and Figure 1 present clunb data 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

25,000 

TABLE I, CLIMB 
(Clxnb Schedule for Normal Power at 109,400 Pounds Gross Weight) 

Clunb Speed 
Txne of Clxnb Climb Distance Rate of Clxnb *Clnnb Fuel TAS 

(Mm&es) (Nautical Miles) (Feet per Mmute) (Pounds) (Knots) 

08 

13 

24 

3 5 

46 

5 7 

11.7 

18. 5 

26. 1 

35.7 

20 

3 5 

6.9 

10 3 

13 7 

17 1 

36 8 

60. a 

89 8 

129 5 

1,000 50 

1,000 130 

960 210 

940 290 

920 370 

900 450 

790 950 

690 1, 520 

590 2,200 

490 3,050 

175 

11 

II 

176 

178 

180 

183 

186 

189 

204 

220 

238 

258 

*Fuel consumed from start engmes through lift-off. 600 pounds 

,,,.,, -- “-- 



TABLE I A, CLIMB 
(Devmtlon With Change From 109,400 Pounds Gross Weight) 

Per 10,000 Pounds Increase In Gross Weight Per 10,000 Pounds Decrease m Gross Weight 

Altitude Tnne of Clmnb Climb Rate of Tmne of Clxnb Clunb Rate of 
(Feet) Clmnb Distance Fuel Clunb Climb Distance Fuel Climb 

500 21% 
1,000 II 

2,000 II 

3,000 II 

4,000 II 

5,000 II 

10,000 23% 
15,000 25% 
20,000 30% 
25,000 34% 

25% 
11 

11 
11 
II 
II 

26% 
II 

27% 

35% 

16% 16% 
II II 

17% II 

!I II 
II IT 

18% ” 

19% ” 
23% 17% 

29% 18% 
35% 19% 

Devmtlon With 10’ Change From Standard Temperature 

Rate of Clmnb 
Tnne of Climb 
Clmnb Distance 
Clnnb Fuel 

Each 10’ C Each loo C 

Above Std. Temp. Below Std. Temp. 

Not avaIlable from 

operators 

(The values above are to be substituted directly In the climb equations m the append= 
In substltutmg, dlvlde all percentage values by 100 ) 

17% 
18% 
0 
II 
II 

1’; % 
20% 
II 

,I 
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Douglas DC-7C 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 1,000 feet, a constant chmb alrspeed of 175 

knots IAS 1s mantamed until ci-ulse altitude 1s attamed. Speeds plus or 

minus 5 knots from the optmxm will not materxilly affect performance. 

Tables I, I A, and Fqure 1 present chmb data. 



Altitude Tnne of Clnnb Clnnb Distance Rate of Clnnb Klnnb Fuel 

(Feet) (Mmutes) (Nautxal M&s) (Feet per Mmute) (Pounds) 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

25.000 

1.2 

3. 0 

3 0 

8.4 

700 

II 

99 175 177 0 26 

245 1, 180 0.27 

4.3 

5. 6 

7.2 

15 6 

24 9 

36 6 

64. 0 

12.4 354 !I 183 0.27 

16.4 461 

21. 6 II 593 

49 9 570 

82.8 480 

300 

60 

1,285 

1,782 

127 5 2,782 

240.4 5,112 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 130,000 Pounds Gross Weqht 

*Fuel consumed from start engmes through lift-off 301 pounds 

Clnnb Speed 

(::ts) &,A,:,, MACH 

,I 186 0 28 

I, 188 0. 29 

II 204 0.31 

II 220 0.35 

II 238 0. 38 

It 257 0.43 

,. ,,, ,., 



TABLE I A, CLIMB 
(Devmtlon With Change From 130,000 Pounds Gross Weight) 

Per 10,000 Pounds Increase m Gross Weight Per 10,000 Pounds Decrease in Gross Weight 
Altitude Tune of Clnnb Clnnb Rate of Tome of Clnnb Clnnb Rate of 

(Feet) Clunb Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

1,000 
2,000 
3,000 

4,000 
5,000 

10,000 

15,000 
20,000 
25, 000 

,I 

Not avallable from operators II 

3 4% 35% 35% I, 

33% 33qo 25qo II 

26% 25% 25% 21% 
27% 27% 47% 27% 
30% 30% 43% 12% 

Not available from operators 

Not avallable from operators 

14% 
15% 

19% 
II 

21% 
28% 

12% 14% 
12% 1, 

20% 19% 
II 6% 

22qo 11% 
28% Not available 

from operators 

Devlatlon With 10’ Change From Standard Temperature 

Each 10’ C Each loo C 

Above Std. Temp Below Std. Temp 

Rate of Climb 
Tnne of Clnnb 
Clunb Distance 

Not available from operators 

Clmnb Fuel 

(The values above are to be substituted directly m the clnmb equations m the appendm. 

In substltutmg, dlvlde all percentage values by 100. ) 

25% 
26% 
28% 
30% 
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Falrchlld F-27B 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 1, 000 feet a constant clnnb anspeed of 127 
knots IAS 1s mamtamed until an altitude of 5, 000 feet 1s attamed Above 

5, 000 feet, the optnnum clnnb alrspeed ~111 vary between 127 and 115 

knots IAS Durmg clnnb, speeds plus or mmus 5 knots from the optmmm 

~11 not materially affect performance 

Tables I, I A, and Figure 1 present clnmb data 



TABLE I, CLIMB 

(Clunb Schedule for Normal Power at 34,000 Pounds Gross Weight) 

Altitude 

(Feet) 

1,000 

2.000 

Clnnb Speed 

Tnne of Clnnb Clnnb Distance Rate of Clnnb * Clnnb Fuel IAS TAS 

(Mm&s) (Nautical Miles) (Feet per Mmute) (Pounds) (Knots) (Knots) 

3 3 5.9 1,000 30 127 129 

43 8 1 ,, 55 I! 131 

3,000 5 3 10.3 II 80 II 133 

4,000 6. 3 12 5 II 105 II 135 

5,000 7 3 14 8 II 130 II 137 

10,000 12 3 26 4 II 265 122 142 

15,000 17 7 39.5 860 410 119 150 

20,000 24 3 56.4 660 565 115 157 

2 Fuel consumed from start engmes through lift-off 200 pounds 



Altitude 

(Feet) 

1,000 
2,000 
3,000 
4,000 
5,000 

10,000 
15,000 
20,000 

Per 1,000 Pounds Increase in Gross Weight Per 1, 000 Pounds Decrease m Gross Weight 
Tune of Clnnb Clxnb Rate of Tnne of Clmlb Clnnb Rate of 
Clnnb Distance Fuel Clnnb Clmnb Distance Fuel Clnnb 

TABLE I A, CLIMB 
(Devlatlon With Change From 34, 000 Pounds Gross Weight) 

Devlatlon With loo Change From Standard Temperature 

Each loo C Each loo C 

Above Std Temp Below Std Temp 

Rate of Clnnb 6% 4% 
Tnne of Clnnb 18% 12% 
Clnnb Distance 11% 4% 
Clnnb Fuel 14% II 

(The values above are to be substituted directly in the clnnb equations m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 
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Lockheed Electra 188 

NARRATIVE SUMMARY 

sequence of Operatmns 

From an altitude of 1, 000 feet a constant clnnb alrspeed of 210 

knots 1s mantamed until cnnse altitude IS attamed Dunng clnnb, speeds 

plus or mmus 10 knots from the optmmm ~11 not matenally affect 
performance 

Table I and Flgure 1 present clnnb data 



. I 

Altitude Tnne of Clnnb 

(Feet) (Mmutes) 

1,000 1.2 

2,000 

3,000 

16 

2. 1 

4.000 

5,000 

10,000 

15,000 

20.000 

25,000 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 108,000 Pounds Gross Weight 

26 8 1 

3 0 98 

5 2 18. 3 

9.2 35 0 

15 0 61 0 

25 0 110 0 

Clnnb Distance Rate of Clnnb Klunb Fuel 

(Nautical Miles) (Feet per Mmute) (Pounds) 

Clnnb Speed 
IAS TAS 

(Knots) (Knots) MACH 

3 2 1,000 240 210 213 0 31 

4.8 II 340 II 216 0 32 

64 1,100 460 ,I 219 0 33 

II 

1,300 

1,600 

1,000 

600 

580 

700 

1,200 

2,200 

3,600 

6,000 

II 222 0 34 

II 225 0 35 

II 242 0 30 

\, 260 0 42 

(I 282 0 46 

II 305 0 51 

*Fuel consumed from start engmes through lift-offi 1,760 pounds 

Note: Devlatlon with change from 108.000 pounds gross weight not avaIlable from operators 
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Lockheed 1049G 

NARRATIVE SUMMARY 

Sequence of operations 

From an altitude of 300 feet a constant climb speed of 170 knots 

IAS 1s mamtamed until cruse altitude 1s attamed Speeds plus or mlnus 
10 knots from the optxnum ~111 not materially affect performance 

Table I and Figure 1 present climb data. 



Altitude Tune of Clnnh 

(Feet) (Mmutes) 

300 

1,000 

0.8 

22 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

21,000 

TABLE I, CLIMB 
(Clunb Schedule for Normal Power at 137,000 Pounds Gross Weight) 

Climb Speed 

Clnnb Distance Rate of Clxnb 
(Nautical Miles) (Feet per Mmute) 

20 500 

4.2 

6.0 

11 8 

6.2 17 7 

8.2 23 7 

10 2 

21 2 

36.2 

52 2 

29 8 

64.4 

115 7 

174 5 

193 9 57.2 

380 

320 

300 

150 

‘$Clunb Fuel 
(Pounds) 

150 

320 

405 

575 

745 

915 

1, 845 

3,165 

4,605 

5,055 

*Fuel consumed from start engmes through lift-off 190 pounds 

NOTE Dewatlon with change from gross weight not available from operators 

TAS 

(Knots) 

170 

173 

175 

178 

180 

183 

197 

213 

230 

233 



Lockheed 1049G 
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Lockheed 1649A 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 300 feet a constant clunb auspeed of 170 knots 

IAS 1s mamtamed until cruise altitude 1s attamed. Speeds plus or mmus 5 

knots from the optmmm wLl not materially affect performance. 

Tables I, IA, and Figure 1 present clxnb data. 



Altitude 

(Feet) 

300 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

20,000 

TABLE I, CLIMB 

(Climb Schedule for Normal Power at 160,000 Pounds Gross Weight) 

Climb Speed 

Tune of Climb 
(Minutes) 

1.0 

1.7 

3. 3 

6.7 

10.0 

13. 3 

16.7 

36. 3 

62. 0 

93.0 

Clnnb Distance 
(Nautical Miles) 

2.5 

4.5 

9.1 

19.0 

28.7 

38. 5 

48.5 

110 5 

198.7 

314.5 

Rate of Clunb 

(Feet per Minute) 

300 

II 

,I 

290 

220 

170 

150 

‘:Cllmb Fuel 
(Pounds) 

120 

200 

410 

665 

920 

1,090 

1,425 

1,765 

5,840 

7.910 

TAS 
(Knots) 

170 

172 

173 

175 

178 

180 

183 

197 

214 

233 

*Fuel consumed from start engine through lift-off 330 pounds 



Altitude 
(Feet) 

300 

500 
1,000 
2,000 

3,000 
4,000 

5,000 
10,000 
15,000 
20,000 

TABLE I A, CLIMB 
(Devlatlon With Change From 160,000 Pounds Gross Weight) 

Per 5, 000 Pounds Increase 1x1 Gross Weight Per 5,000 Pounds Decrease m Gross Weight 

Tune of Climb Clumb Rate of Tune of Clmnb Clmnb Rate of 
Clunb Distance FIleI Clu-nb Climb Distance Fuel Clnnb 

Not applicable 

5 9% 5 9% 5 9% 

6 0% 6 0% 6 0% 

6 1% 6 1% 6 1% Not 

6 3% 6 3% 6 3% avaIlable 

6 470 6 4% 6 4% from 

6 5% 6 5% 6 5% operator 

6 9% 6 9% 6 9% 

7 8% 7 8% 7 8% 

8 3% 8. 3% 8 3% 
1, II II 

Dewatlon With loo Change From Standard Temperature 

Rate of Climb 
Tnne of Clnnb 
Glu-nb Distance 
Glunb Fuel 

Each 10’ C Each loo C 
Above Std Temp Below Std. Temp 

Not avallable from operator 

(The values above are to be substituted In the climb equations 1n the appendix In substltutlng, 
dlmde all percentage values by 100 ) 
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Martm 404 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant clnnb amspeed of 140 knots 
LAS 1s mamtamed until cmmse altitude 1s attamed Speeds plus or mmus 5 

knots from optunum ~11 not matermlly affect performance 

Table I and Figure 1 present chmb data 



Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

TABLE I, CLIMB 
(Climb Schedule for Normal Power at 44,900 Pounds Gross Weight) 

Clnnb Speed 
Txne of Clrnb 

(Mmutes) 

10 

2 1 

4 3 

65 

8.7 

10 9 

22 0 

33 1 

Clnnb Dmtance Rate of Clmnb 
(Nautical Miles) (Feet per Mmute) 

2.0 500 

4.6 

9.9 

15 2 

450 

II 

II 178 

20.6 

26 0 

55.0 

85.4 

I, 306 

‘*Clnnb Fuel 
(Pounds) 

48 

80 

114 

242 

626 

946 

*Fuel consumed from start engmes through lift-off: 112 pounds 

NOTE Devlatlons with change from 44, 900 pounds gross weight not avallable from operators 

TAS 
(Knots) 

141 

142 

144 

146 

148 

151 

162 

176 

I,, ,, ,, ,, ,, ,,,, ,, ,,,, ,, ,, ,, ,,, 
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Vlckers Viscount 745D 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 700 feet a constant clnnb alrspeed of 160 knots 

IAS 1s mantamed until cruise altitude 1s attamed. Speeds plus or mmus 
10 knots from the optnnum ~111 not matenally affect performance 

Tables I, I A, and Figure 1 present clnnb data 



Altitude 
(Feet) 

700 

1,000 

2,000 

3,000 

4,000 

5,000 

10.000 

15,000 

20,000 

TABLE I, CLIMB 
(Clmb Schedule for MET0 Power at 64, 500 Pounds Gross Weight) 

Tnne of Clnnb Clnnb Distance Rate of Clnnb ‘: Clnnb Fuel 
(Mm&s) (Nautical Miles) (Feet per Mmute) (Pounds) 

1.5 3 5 1,000 40 

1 9 4. 5 11 60 

2.9 7 2 1,120 120 

3 6 9.3 1, 380 180 

4. 3 11 2 1,400 240 

5.0 13 1 1,430 305 

11.0 31.1 700 650 

19.5 59.0 410 1,075 

35. 5 114.8 200 1,750 

Clnnb Speed 
TAS 

(Knots) 

161 

163 

165 

167 

169 

172 

188 

200 

218 

*Fuel consumed from start engmes to take-off 360 pounds 



Altitude 
(Feet) 

700 
1,000 
2,000 
3,000 
4,000 
5,000 

10,000 
15,000 
20,000 

TABLE I A, CLIMB 

(Devmtmn With Change From Maxnnum Gross Weight) 

Per 2,000 Pounds Increase in Gross Weight Per 2,000 Pounds Decrease in Gross Weight 

Tune of Clnnb Clnnb Rate of Tmx of Clnnb Clllllb Rate of 

Clnnb Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

Not Applicable 

6.0% 6 4% 
1, II 

6 1% 6.2% 
6.2% 6.0% 
6 3% 5.8% 
6. 4% 5. 7% 
7 0% 5 6% 
7 7% 5.7% 
8 6% 5.8% 

5.3% 
I, 

5.2% 
5.1% 
5.0% 
5. 1% 
5.2% 
5.6% 
6. 2qo 

7.4% 
11 
II 

?. 5% 

7 8qo 
8.0% 

10.3% 

13 9% 
25.0% 

Devntmn With 10’ Change From Standard Temperature 

Rate of Clnnb 
Tnne of Clnnb 
Clnnb Distance 
Clunb Fuel 

Each loo C Each loo C 

Above Std Temp. Below Std Temp 

23.0% Not available from 
11 operators. 
II 

13.1% 

(The values above are to be substituted directly m the clunb equatmns m the append=. 

In substltutmg, dlwde all percentage values by 100. ) 
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Vlckers Viscount 812 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant clnnb zurspeed of 160 knots 

LAS 1s mamtamed until cruse altitude 1s attamed Speeds plus or minus 10 

knots from the optnnum ~11 not maternlly affect performance 

Tables I and Figure 1 present clnmb data. 



Altitude Tmne of Clu-nb Clnnb Distance Rate of Clnnb 
(Feet) (Mmutes) (Nautical M&s) (Feet per Mmute) 

500 13 3.0 

1.000 1 8 

2,000 2 8 

3,000 3 8 

4,000 

5,000 

10,000 

15,000 

20,000 

25,000 

48 

5 8 

10.8 

15 8 

21.5 

31 0 

4.3 

7 0 

9 7 

12 5 

15.3 

30.3 

46. 5 

66 3 

102.3 

1,000 

II 

II 

II 

II 

I! 

II 

II 

750 

300 

TABLE I, CLIMB 
(Clunb Schedule for Normal Power at 69,000 Pounds Gross Weight) 

*Clnnb Fuel 
(Pounds) 

230 

250 

270 

290 

320 

350 

450 

650 

1,000 

1,460 

Clnnb Speed 
TAS 

(Knots) 

161 

163 

165 

167 

169 

172 

188 

200 

218 

238 

*Fuel consumed from start engmes through lift-off 230 pounds 

NOTE Devlatlon with change from 69,000 pounds gross weight not avallable from operator 



Vlckers Viscount 812 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

Volumes I-A through IX 

SECTION 3 

GENERAL AVIATION 

contammg data on 

Aero Commander 500 

Aero Commander 680 (L-26C) 

Aero Commander 720 

Beechcraft “Bonanza” K-35 

Beechcraft “Twm Bonanza” (L-23D) 

Beechcraft Model 95 

Beechcraft Super 18 

Cessna 150 

Cessna 172 

Cessna 175 

Cessna 180 (Ampbbmn) 

Cessna 182 

Cessna 310A (L-27A) 

Cessna 31oc 

de Havilland “Beaver” (L-20A) 

de Havilland “Otter” (U-1A) 

Mooney Mark 20A 

Plper “Tn-Pacer” PA-22 

Plper “Apache”” PA-23 

Plper “Comanche” PA-24-180 

(date of latest revlslon September 1, 1959) 

UNITED STATES FEDERAL AVIATION AGENCY 
Bureau of Research & Development Washmgton 25, D. C 



Aero Commander (500) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant clnnb speed of 95 knots 1s 

mamtamed until an altitude of 10, 000 feet 1s attamed Speeds plus or mmus 

5 knots from the optnnum ~111 not matermlly affect performance 

Table I and Figure 1 present clnnb data 



Altitude Tnne of Clmnb 
(Feet) (Mmutes) 

500 0.5 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

0.9 

1 8 

2.7 

3 7 

4.9 

12.0 

TABLE I, CLIMB 
(Clnnb Schedule for Normal Power at 6,000 Pounds Gross Weight) 

Clnnb Distance Rate of Clnnb ‘Zlmnb Fuel 

(Nautical M&s) (Feet per Mmute) (Pounds) 

0. a 1,000 

1,300 

1,200 

1,100 

1,000 

900 

750 

3 

1.2 

26 

40 

5. 5 

7 1 

19 4 

*Fuel consumed from start engmes through lift-off 13 pounds 

5 

9 

13 

18 

24 

72 

Clnnb Speed 
TAS 

(Knots) 

95 

96 

97 

98 

100 

102 

110 

NOTE Devmtlon with change from gross weight not avallable from manufacturer 



Aero Commander (500) 
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Aero Commander 680 (L-26C) 

NARRATIVE SITMMARY 

sequence of Operatuxls 

From an altitude of 1,000 feet a constant clnnb alrspeed of 113 
knots IAS IS maritalned until an altitude of 5,000 feet IS attained Above 

5,000 feet, the optnnum cln-nb speed 1s 104 knots IAS Speeds plus or 

nunus 5 knots from optnnun ~111 not materially affect performance 

Table I and Flgure 1 present clnnb data 



TABLE I, CLIMB 
(Clmnb Schedule for Normal Power at 6, 600 Pounds Gross Weight) 

Clmnb Speed 

LAS 
(Knots) 

TAS 
(Knots) 

Altitude Tmne of CXmb Clnnb Distance Rate of Clunb ‘: Climb Fuel 
(Feet) (Mm&es) (Nautical M&s) (Feet per Mmute) (Pounds) 

115 

116 

118 

120 

112 

121 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

0 7 1.1 1,533 6 

1 3 24 1,526 54 

2 0 3.7 1,519 60 

2 6 5 0 1, 512 66 

34 63 1,505 72 

69 13.1 1,360 102 

1 Fuel consumed from start engmes through lift-off 48 pounds 

NOTE* Devlatmn with change from 6, 600 pounds gross weight not available from operators. 

.,, ,,,, ,,., ,,,,, ,,,,, ,,,,, ,,,, ,,,,, ,,,,,, ,,,,,, ,,,, ,,,,,, ,,,,, ,,,,, ,,,,, ,,,,,.~, ,,,, ,,,,, ,,,,, ,,,. ,,,, ,,,, ,,,, . 



Aero Cornma:der 680 (L-26C) 
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Aero Commander (720) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 1, 000 feet, a constant clnnb speed of 104 knots 
JAS 1s mantamed until cruse altitude 1s attamed Flaps are extended 10 
degrees durmg clnnb Speeds plus or rmnus 5 knots from the optnnum ~111 
not matermlly affect performance 

Table 1 and Figure 1 present clunb data 



TABLE I, CLIMB 

(Clnnb Schedule for MET0 Power at 7, 500 Pounds Gross Weight) 

Clnnb Speed 

Rate of Clunb *<Cln-nb Fuel IAS TAS 
(Feet per Mmute) (Pounds) (Knots) (Knots) 

1,375 6 104 106 

1,350 

II 

12 

18 

1,325 

1,300 

24 

30 

1,175 

775 

60 

90 

107 

109 

110 

112 

121 

131 

Altitude Tune of Clnnb Clnnb Distance 

(Feet) (Mmutes) (Nautical M&s) 

1,000 10 1 6 

2,000 

3,000 

1 7 2 8 

2 4 42 

4,000 

5,000 

32 5 7 

40 7 2 

10,000 t? 1 15 2 

15,000 13 3 26 1 

*Fuel consumed from start engmes through lift-off 48 pounds 

NOTE. Devmtmn with change from gross weight not available from manufacturer 



Aero Commander (720) 
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Beechcraft K-35 Bonanza 

NARRAT NE SUMMARY 

Seauence of Oueratmns 

From an altitude of 500 feet clunb alrspeed ~111 vary between 90 
and 80 knots IAS Durmg clrnb, speeds plus or minus 5 knots from the 

optmmm ~111 not materially affect performance 

Tables I and Figure 1 present clxnb data 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 5 1 7 7 905 10 

10.000 11 6 18 2 630 22 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 2, 950 Pounds Gross Weight) 

Tune of Clunb Clunb Distance Rate of Clunb ‘:Clnnb Fuel 

(Mmutes) (Nautical Miles) (Feet per Mmute) (Pounds) 

0.4 0 5 1,170 1 

0 8 1 1 1, 120 3 

1 7 2 5 1,065 4 

2 7 40 1,015 6 

3 8 5. 7 960 8 

Clnnb Speed 

(K::ts, 
TAS 

(Knots) 

90 91 

II 92 

89 93 

1, 94 

88 95 

85 99 

*Fuel consumed from start engmes through lift-off 47 pounds 

NOTE Devlatmn with change from 2, 950 pounds gross weight not avallable from manufacturer 



Beechcraft K-35 Bonanza 
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Beechcraft Twm Bonanza (L-23D) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet a constant clnnb alrspeed of 120 knots 
IAS IS mamtamed until an altitude of 4, 000 feet 1s attamed. From this 

altitude to 10, 000 feet, clmnb alrspeed ~111 vary between 120 and 110 knots 
IAS Speeds plus or mmus 5 knots from the optmmm ~111 not materially 
affect performance 

Tables 1, I A and Flgure 1 present clnnb data. 



Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

TABLE I, CLIMB 
(Clunb Schedule for Normal Power at 7, 000 Pounds Gross Weight) 

Clnnb Speed 
Tnne of Clnnb Clmnb Distance Rate of Clunb >:<Clnnb Fuel IAS TAS 

(Mmutes) (Nautical Miles) (Feet per Mmute) (Pounds) (Knots) (Knots) 

0 5 0. 6 500 6 120 121 

1 3 2 2 1,000 13 II 122 

2 1 3 8 1,500 19 II 124 

28 5 3 II 25 II 126 

3 5 6.8 II 31 !I 127 

4.2 8 3 (1 39 115 124 

7.5 15 2 I! 76 110 128 

*Fuel consumed from start engmes through lift-off 24 pounds 



Altitude 

(Feet) 

500 

1,000 
2,000 
3,000 
4,000 

5,000 

10,000 
15,000 

TABLE I A, CLIMB 
(Devlatmn With Change From 7, 000 Pounds Gross Weight) 

Per 500 Pounds Increase m Gross Weight Per 500 Pounds Decrease m Gross Weight 
Tmx of Clnnb Clnnb Rate of Tnne of Clnnb Clnnb Rate of 
Clnnb Distance Fuel Clunb Clunb Distance Fuel Clnnb 

Not Applzcable 

5% 
II 

‘3% 
10% 

11% 
14% 

II 

15% 

5% 
7% 
8% 

9% 
10% 
12% 

17% 
16% 

5% 
II 

8% 
10% 
11% 
14% 

II 

15% 

Devlatlon With 10’ Change From Standard Temperature 

Each 10’ C Each loo C 
Above Std Temp Below Std. Temp 

Rate of Clnnb 3% Not 
Tm-~e of Clnnb II avallable 
Clunb Distance 2 4% from 
Clnnb Fuel 2 9% operators. 

(The values above are to be substituted dn-ectly m the clnnb equatmns m the appendix. In 
substltutmg, dlvlde all percentage values by 100 ) 



Beechcraft Twm Bonanza (L-23D) 
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Beechcraft Model 95 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet the climb alrspeed vanes between 90 
and 88 knots IAS Durmg club, speeds plus or mums 5 knots from the 
optnnum will not matenally affect performance 

Table I and Figure 1 present climb data 



Altitude Tune of Clnnb Clunb Distance Rate of Clunb ‘:Clnnb Fuel 
(Feet) (Minutes) (Nautical M&s) (Feet per Mmute) (Pounds) 

500 0.3 

1,000 0.7 

2,000 1.5 

3,000 2.3 

4,000 3.2 

5,000 4. 2 

10,000 9. 8 

TABLE I, CLIMB 
(Clnnb Schedule for Normal Power at 4,000 Pounds Gross Weight) 

Clnnb Speed 

0. 5 

1. 0 

2.2 

3.6 

4.9 

6.4 

15. 8 

1,320 

1,290 

1,225 

1,165 9 

1,100 

1,040 

700 

12 

16 

38 

LAS 
(Knots) 

90 

9, 

* Fuel consumed from start engmes through lift-off 4 to 8 pounds 

NOTE: Deviations wth change from 4,000 pounds gross weight not avaIlable from 
manufacturer. 

TAS 
(Knots) 

90 

91 

93 

94 

95 

97 

102 

l,i,, I,,,.,,, ,,,, ,, ,, 
I, I I,,, 



Beechcraft Model 95 
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Beechcraft Super 18 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet, the mltlal clnnb au-speed of 106 knots 
IA.9 IS gradually decreased to 102 knots IAS at 10, 000 feet altitude Speeds 
plus or mmus 5 knots from the optn-mm will not matenally affect 
performance 

Table I and Figure 1 present cln-nb data. 



Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 9,700 Pounds Gross Weight) 

Tnne of Clnnb Clnnb Dmtance 

(Mmutes) (Nautical Miles) 

Rate of Clnnb 
(Feet per Mmute) 

1,340 

1,320 

*Clnnb Fuel 
(Pounds) 

Clnnb Speed 

IAS 
(Knots) 

106 

TAS 
(Knots) 

106 

107 

108 

110 

111 

112 

118 

0 5 08 

09 1,5 6 II 

1 6 2. 8 1,300 12 

24 42 1, 270 18 

3 2 

4 1 

9 5 

5 7 

7.4 

17.7 

1, 240 24 

1,150 30 

690 65 102 

*Fuel consumed from start engmes through l&-off 57 pounds 

105 

II 

104 

II 

Note Devratlon with change from 9,700 pounds gross weight not available from manufacturer 



Beechcraft Super 18 
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Cessna 172 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet, a constant clnnb alrspeed of 65 
knots IAS 1s mamtamed until an altitude of 5,000 feet 1s attalned Above 

5, 000 feet, the optnnum clnnb alrspeed ~111 vary between 63 and 59 knots 
IAS Durmg clnnb. speeds plus or mmus 5 knots from the optnnum ~111 
not materially affect performance 

Tables I, I A, and Figure 1 present clnnb data 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

TABLE I, CLIMB 
(Clmb Schedule for Normal Power at 2,200 Pounds Gross Weight) 

Clnnb Speed 
IAS TAS 

(Knots) 

66 

I! 

Tnne of Clnnb 
(Mmutes) 

0.8 

1.5 

3.0 

4.6 

6 1 

76 

18 8 

39 6 

Clnnb Distance 
(Nautical M&es) 

0. 8 

1 6 

3 3 

5 0 

6. 8 

8 5 

20 4 

45 4 

Rate of Clnnb *Clrnb Fuel 
(Feet per Mm&) (Pounds) 

660 1 

II 2 

11 4 

1, 6 

II 8 

II 10 

240 23 

30 60 

*Fuel consumed from start engmes through Lift-off 5 pounds 

(Knots) 

65 

I, 

63 

60 

59 

67 

68 

69 

68 

70 

74 

-nn-  ̂



Altitude 
(Feet) 

500 

1,000 
2,000 
3,000 
4,000 

5,000 
10,000 
15,000 

TABLE I A, CLIMB 

(Devlatmn With Change From 2,200 Pounds Gross Weight) 

Per 100 Pounds Increase m Gross Weight Per 100 Pounds Decrease m Gross Weight 

Time of Clnnb Clnnb Rate of Tnne of Clnnb Clnnb Rate of 

Cln-nb Distance Fuel Climb Climb Distance Fuel Clnnb 

Not Applicable 

Devlatmn With 10’ Change From Standard Temperature 

Each loo C Each 10’ C 
Above Std Temp. Below Std. Temp. 

Rate of Cln-nb 
Tn-ne of Clnnb 
Clnnb Distance 

Clnnb Fuel 

Not avallable from manufacturer 

(The values above are to be substituted &rectly m the climb equations m the append= 
In substltutmg, dlvlde all percentage figures by 100 ) 

-nn-  ̂



Cessna 172 
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Cessna 175 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet, a constant clunb alrspeed of 73 knots 
IAS 1s mamtamed until an altitude of 5,000 feet 1s attamed Above 5,000 
feet, the optmmm cln-nb anspeed will vary between 71 and 70 knots IAS. 

Table I and figure 1 present clnnb data. 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

TABLE I, CLIMB 
(Clxnb Schedule for Normal Power at 2,350 Pounds Gross Weight) 

Tnne of Clunb 
(Mm&s) 

15 

2 1 

3 3 

4 5 

5 7 

7 0 

17 0 

Clnnb Distance 
(Nautical M&s) 

1.5 

2 3 

3.7 

5 1 

67 

8 4 615 

22 1 380 

Rate of Clnnb 
(Feet per Mmute) 

850 

II 

II 

i Clnnb Fuel 
(Pounds) 

1 

2 

9 

19 

*Fuel consumed from start engme through lift-off 6 pounds 

NOTE Devlatmn with change from gross weight not avallable from manufacturer 

Clunb Speed 
IAS TAS 

(Knots) (Knots) 

73 74 

II 75 

II 76 

II 77 

71 79 

70 85 



TIME (MINUTES) 

8 8 12 12 16 20 16 20 24 24 
I I I I I I I I 1 I I 1 II I II I I I I I I I I I I I I I I I I I I I 

/ / / / 

/ / 

/ / 

--- TIME --- TIME 

DISTANCE DISTANCE 

I 1 I I 1 I 1 I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I 
20 20 30 30 40 50 40 50 60 60 ’ ’ 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



Cessna 180 Amphlblan 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet, a constant clnnb speed of 75 knots IAS 
and a maxmmm rate of clnnb are mamtamed until crume altitude 1s attamed 
Speeds plus or mmus 5 knots from the optmnum ~11 not materially affect 
performance. 

Tables I, I A and Figure 1 present clnnb data. 



Clnnb - 214 

Altitude Time of Cln-nb Clnnb Distance 

(Feet) (Mmutes) (Nautical M&es) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

0 7 

12 

2 2 

3. 3 

4. 5 

5. 8 

13.7 

0.8 

14 

26 

3. 8 

5 4 

7. 1 

18.2 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 2, 850 Pounds Gross Weight) 

Clnnb Speed 

Rate of Clmnb 
(Feet per Mmute) 

1,055 

1,000 

960 

915 

840 

770 

485 

*Fuel consumed from start engmes through lift-off 6 pounds 

*Clnnb Fuel 
(Pounds) 

3 

4 

6 

9 

12 

15 

31 

TAS 
(Knots) 

75 

76 

77 

78 

79 

80 

87 



Clnnb - 3/4 

Altitude 
(Feet) 

500 
1,000 
2,000 
3,000 
4,000 

5,000 
10,000 

TABLE I A, CLIMB 
(Devlatlon With Change From 2, 850 Pounds Gross Weight) 

Per 250 Pounds Increase m Gross Weight Per 250 Pounds Decrease m Gross Weight 

Tnne of Clnnb Clnnb Rate of Tune of Climb Clnnb Rate of 

Clnnb Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

Nat Applicable 

12% 15% 
1, II 

II I! 

,I I! 
II 1, 

17% 26% 

28% 28% 

Negllglble 
II 
I, 
!I 
II 

9% 
13% 

17% 
0, 
,I 
!I 
II 

20% 
30% 

Denatmn Wl’ch 10’ Change From Standard Temperature 

Each loo C Each loo C 
Above Std Temp Below Std. Temp 

Rate of Clnnb 
Tnne of Clmnb 
Clunb Distance 

Clnnb Fuel 

Not avallable from manufacturer 

(The values above are to be substituted dn-ectly m the clnnb equatmns m the appendix. 
In substltutmg, dwlde all values by 100 ) 



Cessna 180 Amphlbla 
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Cessna 182 

NARRATIVE SUMMARY 

Sequence of operations 

From an altitude of 500 feet a clnnb speed of 75 to 68 knots IAS 1s 
mamtamed until cruse ahtude 1s attamed. Speeds of plus or mmus 5 knots 

from the optxnum ~11 not maternlly affect performance 

Tables I, IA and Figure 1 present chmb data 



Altitude Tmne of Clrnb 
(Feet) (Mmutes) 

500 06 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

1.1 

2.2 

3 3 

4. 4 

5.6 

12.6 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 2.650 Pounds Gross Weight) 

Clnnb Speed 

Clnnb Distance Rate of Clnnb 
(Nautical Miles) (Feet per Mmute) 

0.7 1,030 

II 13 

2.7 

4. 1 

5.5 

7.1 

16.3 560 29.0 68 

930 

890 

I, 

795 

‘8 Clunb Fuel 
(Pounds) 

3.0 

5.5 

8.0 

10.5 

13 0 

15.0 

73 

12 

TAS 

(Knots) 

75 

76 

,I 

77 

78 

79 

*Fuel consumed from start engines through l&-off. 6 pounds 



Altitude 

(Feet) 

500 

1,000 
2,000 
3,000 

4,000 
5,000 

10,000 

TABLE I A, CLIMB 
(Devlatlon With Change From Ma.xnnum 2, 650 pounds Gross Weight) 

Per 250 Pounds Increase in Gross Weight Per 250 Pounds Decrease m Gross Weight 

Tune of Clnnb Clnnb Rate of Tnne of Clnnb Clmnb Rate of 

Clmnb Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

Not Applicable 

14% 10% Negllglble 17% 
(1 II II II 
?I II 1, II 
II I! II II 
II II I, II 
II ,I 11% 20% 

20% 15% 15% 26% 

Devmtmn With loo Change From Standard Temperature 

Each loo C Each loo C 
Above Std. Temp. Below Std Temp 

Rate of Clnnb 
Tune of Clnnb 
Clnnb Distance 
Clmnb Fuel 

Not available from manufacturer 

(The values above are to be substituted directly m the cln-nb equations m the append= 
In substltutmg, dwlde all percentage values by 100. ) 



Cessna 182 
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Cessna 310A (L-27A) 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet clnnb arspeed varies between 108 
and 97 knots IAS. Speeds plus or mmus 5 knots from the optmmm ~111 not 
matermlly affect performance 

Tables I, IA and Figure 1 present clnnb data 



Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

15,000 

TABLE I, CLIMB 
(Clu-nb Schedule for Normal Power at 4,400 Pounds Gross Weight) 

Tnne of Clnnb Clnnb I)lstance 
(Mmutes) (Nautical mles) 

0.4 0 7 

12 

2.4 

3. 5 

5.0 

6.5 

14 1 

26.6 

0 7 

12 

1. 8 

24 

29 

7.0 

13.3 

Rate of Clmnb * Cln-nb Fuel 
(Feet per Minute) (Pounds) 

1,802 5 

I, 11 

II 17 

II 23 

II 29 

II 35 

1,176 51 

800 63 

Clunb Speed 
IAS TAS 

(Knots) (Knots) 

108 109 

II 110 

II 111 

II 112 

104 113 

101 117 

97 122 

+Fuel consumed from start engmes through lift-off 18 pounds (estmated) 



Utltude 

(Feet) 

500 
1,000 
2,000 
3,000 
4,000 

5,000 
10,000 
15,000 

Per 
Tune of 
Clunb 

TABLE I A, CLIMB 

(Devlatlon With Change From 4.400 Pounds Gross Weight) 

Pounds Increase m Gross Weight Per Pounds Decrease in Gross Weight 

Clnnb Clnnb Rate of Tn-ne of Clnnb Clnnb Rate of 

Distance Fuel Clnnb Clnnb Distance Fuel Clnnb 

Not avallable from manufacturer or Not avallable from manufacturer or 
operators operators 

17.0% 15.5qo Not avallable from 7.0% 6. 5% Not avallable from 
11.5q0 11 5% manufacturer or II 7.0% manufacturer or 

I, 9, operators II ,I operators 

Devlatlon With 10’ Change From Standard Temperature 

Each loo C Each 10’ C 
Above Std Temp Below Std. Temp. 

Rate of Clnnb Not avallable from manufacturer or operators 

Tune of Clnnb 5.4% 3.3% 
Clnnb Distance II II 

Clnnb Fuel Not available from manufacturer or operators 

(The values above are to be substituted directly m the club equations m the append=. 
In substltutmg, dlvlde all percentage values by 100 ) 
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Cessna 31oc 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 1,000 feet a constant clnnb anspeed of 103 
knots IAS 1s mamtamed until an altitude of 5,000 feet 1s attamed. Above 

5,000 feet the optimum clunb arspeedwlllvarybetween 102 and 100 knots 
IAS. 

Tables I, IA, and Figure lpresent clnnb data 



Altitude 
(Feet) 

1,000 

2.000 

3,000 

4,000 

5,000 

10,000 

TABLE I, CLIMB 
(Climb Schedule for Normal Power at 4, 830 Pounds Gross Weight) 

Clnnb Speed 
Tune of Clnnb Clnnb Distance Rate of Clnnb ‘:Cllmb Fuel IAS TAS 

(Mm&s) (Nautical M&s) (Feet per Mmute) (Pounds) (Knots) (Knots) 

15 1.6 1, 800 3 

2.1 2. 6 II 5 

2 7 

3 3 

39 

ai 

3 7 

4. a 

5. 9 

13 8 

II 

11 

1,405 

1,005 

a 

12 

13 

27 

*Fuel consumed from start engmes through lift-off. 21 pounds 

103 105 

11 106 

(1 108 

II 109 

102 110 

100 116 



Altitude 
(Feet) 

1,000 

2,000 
3.000 
4,000 
5,000 

10,000 
15,000 

TABLE I A, CLIMB 

(Dews&on With Change From 4, 830 Pounds Gross Weight) 

Per 400 Pounds Increase m Gross Weight Per 400 Pounds Decrease m Gross Weight 

Tnne of Clnnb Clmnb Rate of Tmne of Clnnb Clnnb Rate of 

Clnnb Distance Fuel Clnnb Clunb Distance Fuel Clnnb 

Not applicable 

23% 27% 
11 II 

22% 26% 
!I II 

21% 25% 

18% 20% 
II !I 

1% 
2% 
3% 
4% 
5% 
8% 

11% 

15% 
I, 
,, 
I! 

16% 

19% 
27% 

Devmtlon With loo Change From Standard Temperature 

Each loo C Each loo C 

Above Std Temp Below Std. Temp. 

Rate of Clnnb 
Tnne of Clnmb 
Clnnb Distance 

Clnnb Fuel 

Not avallable 
from 

manufacturer 

(The values above are to be substituted dnectly m the clnnb equatlons m the append= 
In substltutmg, dlvlde all percentage values by 100 ) 
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De Havilland Beaver (L-ZOA) 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet a constant clnnb axspeed of 81 knots 
LAS 1s mamtamed until an altitude of 5, 000 feet 1s attamed Above 5, 000 
feet, the optnnum clmnb alrspeed ~111 vary between 77 and 74 knots IAS. 
Speeds plus or mmus 5 knots from the optunum ~111 not matenally affect 
performance 

Tables I, I A and Figure 1 present clmnb data 



De Havilland Beaver (L-20A) 

% 
5 



De Havilland Beaver (L-20A) 
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DeHavllland U-1A 

NARRATIVE SUMMARY 

sequence of Operatmns 

From an altitude of 200 feet a constant clnnb axspeed of 80 knots 
IAS 1s mamtamed until crume altitude 1s attamed Speeds plus or rrnnus 

5 knots from the optmnun ~111 not matenally affect performance 

Table I and Figure 1 present clnnb data 



TABLE I, CLIMB 
(Clmb Schedule for Normal Power at 8,000 Pounds Gross Weight) 

Clnnb Speed 
Altitude Trne of Clnnb Clxnb Distance Rate of Clnnb ‘I Clnnb Fuel TAS 

(Feet) (Mmutes) (Nautical Miles) (Feet per Mm&) (Pounds) (KT:ts, (Knots) 

200 0.3 0 4 750 8 80 80 

1,000 1.4 2.0 725 18 ,I 81 

2,000 2 8 42 700 28 II 82 

3,000 43 6 4 650 38 ,I 83 

4,000 59 8.6 625 48 II a4 

5,000 7 5 11 0 600 58 II 86 

10,000 16 5 26 0 500 108 11 93 

NOTE. These ax-speeds apply for all gross weights Also for every 10 degrees centigrade 
temperature change, tune to clnnb changes by 5 O%, dmtance changes by 7 O%,and 
fuel used changes by 3 0%. 

*Fuel consumed from start engmes through lift-off 22 pounds 



DeHav-Jland U-1A 
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Mooney Mark 20A 

NARRATIVE SUMMARY 

Sequence of Operations 

From an altitude of 500 feet a constant clnnb speed of 104 knots 
IAS IS malntamed until cruise altitude is attamed. Speeds plus or mmus 
5 knots from the optm-mm ml1 not materially affect performance. 

Table I and Figure 1 present clnnb data. 



Altitude Tnne of Clnnb 

(Feet) (Mm&es) 

500 0.8 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

1. 6 

3. 3 5.4 

4.9 8. 3 

6. 6 11.4 

a. 3 14. 6 

16. 7 31.0 

TABLE 1, CLIMB 

(Clmb Schedule for Normal Power at 2.444 Pounds Gross Weight) 

Clnnb Distance 
(Nautical M&s) 

1.0 

2.4 

Rate of Clnnb 

(Feet per Mmute) 

600 

I, 

II 

‘:Clnnb Fuel 
(Pounds) 

1.0 

1.9 

3.8 

5.7 

7.6 

9.5 

19.0 

Clnnb Speed 

(k-zs, 
TAS 

(Knots) 

104 105 

I! 106 

II 107 

1, 109 

II 111 

I, 112 

II 121 

* Fuel consumed from start engmes through tit-off: 5 pounds 

NOTE Devlatmn wth change from gross weight not avallable from manufacturer. 
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Piper “Trl-Pacer” (PA-22) 

NARRATIVE SUMMARY 

sequence of Operatmns 

From an altitude of 500 feet a constant clnnb anspeed of 74 knots 
IAS 1s mamtamed until cruise altitude 1s attamed. Speeds plus or mmus 5 

knots from the optnnum ~111 not matenally affect performance. 

Table I and Figure 1 present club data. 



Altitude 

(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

10,000 

TABLE I, CLIMB 

(Climb Schedule for Normal Power at 1,800 Pounds Gross Weight) 

Clnnb Speed 

Tnne of Clxnb 

(Mmutes) 

1.0 

1. 7 

2.9 

42 

5.4 

6.7 

12.9 

Climb Distance 
(Nautical Miles) 

1.2 

2. 1 

3.6 

5.2 

6.8 

a. 5 

17. 1 

Rate of Clnnb 
(Feet per Mmute) 

800 

II 

II 

‘kClnnb Fuel IAS 
(Pounds) (Knots) 

Not avallable 74 
from manu- 
facturer. I, 

II 

NOTE. Devlatmns with change m gross weight not avallable from manufacturer. 

TAS 
(Knots) 

74 

75 

76 

77 

78 

80 

86 
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Plper “Apache” (PA-23) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an altitude of 500 feet, a constant clnnb alrspeed of 86 knots 
IAS 1s mamtamed until cruise altitude IS attamed Durmg climb, speed 
plus or mmus 5 knots ~111 not materially affect performance. 

Table I and Figure 1 present cln-nb data 

3 . 



Altitude 
(Feet) 

500 

1,000 

2,000 

3,000 

4,000 

5.000 

10,000 

TABLE I, CLIMB 

(Clnnb Schedule for Normal Power at 3,800 Pounds Gross Weight) 

Clnnb Speed 

Tnne of Clnnb 
(Mmutes) 

0 8 

1 3 

2 3 

34 

4. 6 

6.0 

15 2 

Clnnb Distance 
(Nautical Miles) 

10 

17 

3.2 

48 

6.6 

8 8 

23. b 

Rate of Clnnb 
(Feet per Mmute) 

1,050 

1,000 

945 

850 

765 

688 

):Clnnb Fuel 
(Pounds) 

2 

3 

6 

8 

11 

14 

37 

*Fuel consumed from start engmes through l&-off 22 pounds 

Note Devlatmns with change m gross weight not avallable from manufacturer. 

TAS 
(Knots) 

86 

87 

88 

90 

91 

93 

100 



15,000 

ii 
0 10,000 

Plper “Apache’t (PA-23) 

TIME (MINUTES) 

0 4 8 12 16 20 24 28 

I II I I I I I I I I I III I I I I I l 

- - TIME 
DISTANCE 

DISTANCE (NAUTICAL MILES) 

FIGURE 1 - CLIMB - DISTANCE AND TIME DATA 



Plper PA-24-180 Comanche 

NARRATIVE SUMMARY 

Sequence of Operatmns 

From an alhtude of 500 feet, the &mb an-speed vanes between 

75 and 85 knots IAS. Clunb amspeed IS reduced approximately 5 knots IAS 

per 5, 000 feet of clnnb. 

Table I and Figure 1 present clnnb data 



Plper PA-24- 180 Comanche 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

APPENDIX 

(Contammg Defnutlons and Reference Data) 

UNITED -STATES FEDERAL AVIATION AGENCY 
Bureau of Research & Development Washmgton 25. D. C. 



DEFINITIONS 

PHASES OF OPERATION 

1. 

2 

3 

4. 

5. 

6. 

7 

8 

9. 

GROUND OPERATIONS All ground actlvlty from Intent to start 

engmes to and mcludmg pre-take-off preparations 

TAKE-OFF The complete actlon of gettmg an air vehicle Into the 
air from the pomt of brake release through lift-off pomt 

PRE-CLIMB The flight path from the pomt of Ilk-off to the pomt 
where climb schedule 1s establlshed 

CLIMB The flight path from the pomt where clunb schedule 1s 

establlshed to enroute or operatIona aktude 

ENROUTE Flight path from top of climb to begmnmg of descent 

DESCENT The flight path from begmung of descent to level-off 
for approach 

APPROACH PATTERN The flight path from the end of descent to 

glide path mterceptlon 

GLIDE PATH The flight path from the glide path mterceptlon to 

landmg flareout 

LANDING Landmg flareout to turn-oft 

DISTANCES 

ABORT DISTANCE The remammg runway &stance reqwred to stop 
alrcraft after attammg Vl speed 

REFUSAL DISTANCE The distance at wkch the alrcraft ~111 reach 

refusal speed assummg normal acceleration. 

SPEEDS 

FLARE SPEED (also see flareout) The transltlonal airspeed that 1s 

establlshed at the completion of the glide path phase to brmg the 

axcraft down 111 a smooth curve, preparatory for touchdown 

MAXIMUM (FLAP RETRACTION) SPEED The highest allowable air- 

speed at which the alrcraft can be flown, with flaps extended 



MINIMUM (FLAP RETRACTION) SPEED The lowest alrspeed at which 

the flaps may be retracted wthout an undesirable loss of altitude 

MACH NUMBER The ratlo of the speed of ar, or of a movmg body 
through the air, to the speed of sound m the au 

REFUSAL SPEED The highest speed to which an alrcraft can be 
accelerated, assummg normal acceleration, and still be stopped 
on the remammg runway 

WEIGHTS 

BASIC OPERATING WEIGHT The maximum gross weight of the alr- 
craft less cargo, crew, passengers, fuel and 011. 

NORMAL GROSS WEIGHT Typlcal operatmg weight selected as most 

probable at any given phase of fkght. 

MAXIMUM GROSS WEIGHT Maxlmum operatmg weight, essentially 
the same as maximum take-off weight 

MAXIMUM RAMP WEIGHT Maxmum weight of the loaded alrcraft 

which can be expected at the ramp, generally this ~111 be the max- 
mum take-off weight plus weight of fuel needed for startmg, taxlmg, 
and engme warm-up 

MAXIMUM TAKE-OFF WEIGHT M-mum allowable weight at take- 

off ln-mted by performance and/or regulations 

MAXIMUM LANDING WEIGHT Maxmum allowable weight at landmg 

llmlted by structural capabIlIty and/or regulations. 

ZERO FUEL WEIGHT Maxmum ramp weight mmus usable fuel. 

MISCELLANEOUS 

MAXIMUM AND MINIMUM ACCEPTABLE (as used with respect to 
enroute alrspeeds and altitudes) These muumum and maximum 
values are the acceptable tolerance on the operatlonally desirable 
values given They are not necessarily lxnlts imposed by perform- 
ance capablllhes or by regulations 

OPERATIONALLY DESIRABLE Value or con&tlon given by operators 

or manufacturers as the most preferable, (speeds, altitudes, etc. ) 



DRY POWER Power with engme water/methanol system InoperatIve. 

WET POWER Power with engme water/methanol system operative. 

FLAREOUT (also see 5are speed) The act of brmgmg an alrplane 

down m a smooth curve, preparatory to touchmg down. 

SPEED BRAKES Any aerodynamic device designed for slowmg down 
an alrplane m flight 

HOVER (relatmg to h&copters OT VTOL) To remam m a stationary 

posltlon at a given altitude above the surface. 

TRANSLATIONAL LIFT The lift force exerted on the rotor blades of 

a h&copter when Increased speed 1s Imparted to the blades or 

when their angle of attack 1s changed m gomg from one type of 
flight to another, such as from hovermg to horizontal 5lght. 



AD1 

AEW 

ASW 

AT0 

bhp 

BLC 

BMEP 

ECM 

EGT 

eshp 

fpm 

IAS 

JPT 

MEA 

MET0 

N. A. S. A 

PSI 

RCD/MAD 

shp 

r Pm 

TAS 

T/O 

Vl 

w (vhf) 

SYMBOLS AND ABBREVIATIONS 

AntI-Detonation IQJeCtlon 

krborne Early Warnmg 

Antl-submarme Warfare 

Assisted Take-Off 

Brake Horsepower 

Boundary Layer Control 

Brake Mean Effective Pressure 

Electronic Countermeasures 

Exhaust Gas Temperature 

Equvalent Shaft Horsepower 

Feet Per Mmute 

Inhcated hrspeed 

Jet Pipe Temperature 

Mmunum Enroute Altitude 

Mammum Except Take-Off 

Natlonal Aeronautics and Space Admuustratlon 

Pounds Per Square Inch 

Radar Countermeasures - Magnetic &rborne De- 
tect1on 

Shaft Horsepower 

Revolutions Per Mmute 

True &rspeed 

Take-Off 

Crltlcal Eagme Failure Speed 

Take-Off Safety Speed - Actual Lift-Off Speed 
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CLIMB 

The followmg equations are used m conJunctmn with the clxnb tables 

The equations will yield actual distance, tune, rate of climb, and fuel con- 

sumed for given gross weight and atmospheric con&tlons. Normal values 

and devlatlons are contamed m the tables. In substltutmg from the tables, 

&vlde all percentage values by 100 

Da=Dn(l ta 
Wa - Wn 

X 
) (1 t b ta;OtS) 

Ta = Tn (1 t c 
Wa - Wn 

X 
) (1 tdta;Ots ) 

Ra=Rn(l -g wa&-wy (1-J talotS) 

Wa - Wn 
Fa=Fn(l+e x ) (ltf ta;Ots) 

Da - 
Dn - 
Ta - 

Tn - 

Ra - 

Rn- 
Fa - 
Fn - 
Wa - 

*wn - 

ta - 

ts - 
x - 

Actual clm-ib &stance 
Normal clunb distance 

Actual clmxb tune 
Normal clmnb time 

Actual rate of clmnb 
Normal rate of climb 

Actual fuel consumed 
Normal fuel consumed 
Actual gross weight 
Normal gross weight 
Amblent temperature (O C) 

Standard day temperature (15O C) 

Unit pounds m which the devla- 
tlon with gross weight 1s 

expressed 

% Devlatlon m climb 
distance per X pounds 

change m gross weight 
qo Devlatmn m clunb 

&stance per 10’ change 
1n temperature 

@/a Devlatlon m climb tmne 
per X pounds change m 

gross weight 
% Devlatlon in clunb tmne 

per loo C change in temper- 

ature 
% Devlatlon m clunb fuel 

per X pounds in gross 

weight 
% Devlatlon m climb fuel 
per loo C change in temper- 
ature 
70 Devlatlon in rate of 

climb per X pounds m 
gross weight 
70 Devlatlon m rate of 

climb per loo C change 

in temperature 

* Symbol “Wn” refers to the gross weight given (either maxmmm, or 
normal) at the top of Table IA 


