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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

Tbs 1s a fourteen volume study, 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

MASTER INDEX 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 

MASTER INDEX - (Cont’d. ) 
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AIR VEHICLE PERFORMANCE CHARACTERISTICS 
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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 
Convair C-131A 
Convan R4Y- 1 
Convair T-29C 
Curtlss C-46R 
Douglas C- 124C 

Douglas C-133A 
Douglas RB/WB-66B 

FaIrchIld C-119G 
FaIrchIld C-123B 

Goodyear ZPG-2 
Goodyear ZPG-3W 

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

Hayes-Boeing KB-50J/KB-50K 
Hlller H-23D 
Lockheed C-121 C/G 
Lockheed C-130A 
Lockheed T2V-1 
Lockheed T-33A-1 

Martm B-57B 

North American F-86L 
North American TB-25M 
North American T-28A 
North American T-28B 
North American TZJ-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 revlslon September 1, 1959) 

.: i 
. . 

B 

:.. 
-. a.. 

.: . . 

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



Beechcraft T-34A- 1 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruxe altitude (see Table I for enroute data at 
cruse altitude), a maxImum range alrspeed of 102 knots IAS 1s maIntamed 
This 1s also the operatlonally desirable enroute airspeed 

Speed (knots IAS) 

MaxImum contmuous 146 
MaxImum endurance 73 

Maxmum range 102 
Maxmum allowable 243 

Turbulent air penetration. 120 to 130 knots IAS at any gross 
weight and at all altitudes 

Altitudes 

MaxImum operatlonally desirable 10,000 feet 
Mmlmum acceptable 2,000 feet 

Maxnnum endurance 6.000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accomplished at 110 knots LAS m clean conflgu- 

ratlon Turns at operatIona altitudes are executed wth an angle of bank 
to accOmpll8h a standard rate turn (See appendix for turnmg radius, angle 
of bank, and speed conversIon graphs ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 2, 900 Pounds Gross Weight 
:age Length In Altitude Speed Knots Nautical Miles Dev per 
lautlcal Miles (Feet) IAS TAS per 100 Lbs 100 Lbs. 

1 to 700 Max accpt. 10,000 102 119 285 4 8% 
Opn. deslr. 6, 000 ” 110 II II 

Mm accpt 2, 000 ” 105 

(The values above are to be substituted dmctly in the enroute equatmn in the appendix 
In substltutmg, dlvlde all percentage values by 100.) 



Bell H-13H (47G2) 

NARRATIVE SUMMARY 

sequence of Operations 

After reachmg cruise altitude (see Table I for cnuse altitudes for 

varlc~us stage lengths), a constant airspeed of 75 knots IAS 1s mamtamed 

This 1s the operationally desirable enroute alrspeed. 

Speed 

Maxmum continuous 87 knots IAS 
Maximum endurance 40 knots IAS 
Maxmxnn range 60 knots IAS 

Maxnrnxn allowable 87 knots IAS 
Mm~mum allowable rotor i-pm 322 
Maxmnum allowable rotor i-pm 360 

Operatmnally desirable rotor rpm 360 

Turbulent alr pen&r&Ion 45 knots IAS at any gross weight 
and at all altitudes 

Altitudes 

Maximum operatlonally desirable 6, 000 feet 
Mmmnnn acceptable 2,000 feet 
Maxrnum endurance 2,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at cruse airspeed Turns at 
operatmna: altitudes are executed normally with an angle of bank to 
accomplish standard rate turns at either maxrnum endurance or operatlon- 
ally desirable anspeed (See appendm for turnmg x-a&us, angle of bank, 
and speed cmverslon graphs. ) 



Stage Length in Altitude 

Nautnzal Miles (Feet) 

TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

0 to 50 Max. accpt. 4,000 

Opn. desn-. 2, 000 
Mm. accpt. 2, 000 

50 to 200 Max. accpt. 6,000 

Opn. deslr. 4, 000 
Mm. accpt. 2, 000 

Speed Knots 

LAS TAS 

75 80 
II 77 
I! It 

75 82 12.5 3% 
II 80 13.3 6% 
II 77 13.5 5% 

Fuel Data at 2, 350 Pounds Gross Weight 

Nautical Miles Dev. per 
per 10 Lbs 250 Lbs. 

13.3 6% 

13. 5 5% 
II II 

(The values above are to be substituted directly m the enroute equatmn m the appendix. 
Ii substltutmg, dlwde all percentage values by 100 ) 



Bell H-40 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruse altitude (see Table I for cruise altitudes for 
various stage lengths), enroute anspeed ~111 vary between 75 and 102 knots 
IAS. These are operationally desirable enroute an-speeds 

Speeds 

Maxmmm contmuous 105 knots IAS 
Maxmum endurance 50 knots IAS 
Maxmmm range 100 knots IAS 
Maxnnum allowable 105 knots IAS 
Mmnnum allowable rotor rpm 285 

Maxmxnn allowable rotor rpm 314 
Operationally desirable rotor rpm 314 

Turbulent air penetration 75 knots IAS at any gross weight 
and at all altitudes. 

Altitudes 

Maxmmm operationally desirable 10,000 feet 
Mmumum acceptable MEA 
Maxmxnn endurance 6,000 feet 

Holdmg Configuration and Turmng Radius 

Enroute holdmg 1s accompllshed at cruise anspeed Turns at 
operatIona altitudes are executed normally with an angle of bank to 
accomplish standard rate turns at either maxnnum endurance or operatlon- 
ally desirable alrspeed. (S ee appendix for turnmg radius, angle of bank, 
and speed conversion graphs ) 



Stage Length m Altitude Speed Knots 
Nautical M&s (Feet) IAS TAS 

0 to 50 Max. accpt. 6, 000 95 
Opn. deslr 2, 000 102 

Ml& accpt. MEA II 

04 28 3.0% 

II 25 2.4% 

50 to 150 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 5, 710 Pounds Gross Weight 

Nautical M&s Dev. per 
per 100 Lbs. 500 Lbs 

Max accpt 10, 000 75 

Opn. deslr. 6,000 95 
Mm accpt 2,000 102 

27 

28 
25 

1.8% 

3.0% 
2 4% 

(The values above are to be substituted dmectly m the enroute equation m the appendix. 

In substltutmg, dlmde all percentage values by 100. ) 



Boemg B-47B and B-47E 

NARRATIVESUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table 1)for optunum muse 
altitudes for various stage lengths), amaxnnum range alrspeedof Mach 
0 74 IS mamtamed. This 1s the operatlonally desirable enroute alrspeed 

Speeds 

Maxmnum continuous Mach 0.81 (lnmtedto 100 nautical 
mles) 

Maximum endurance * 275 knots IAS (at a gross weight of 
180,000 pounds and 23,000 feet altitude) 

Maxmum range Mach 0.74 or 252knots IAS 
Maxnnum allowable (with externalwmg tanks empty or 

partially filled) 

Gross Weight Do Not Exceed 

Below 140,000 pounds 456 knots IASor Mach 0 86 
140,OOOto 180,000 pounds 390 knots IAS or Mach 0.85 

Above 180,000 pounds 370 knots IAS or Mach 0.80 

Turbulent &r Penetration 
125,000 pounds gross weight 250 knots IASupto 32,500 

feet Mach 0 74 from 32,500 to 34,500 feet Do 
not exceed 34,500 feet. 

180,000 pounds gross weight 280 knots IASupto 24,800 
feet. Mach 0.74 from 24,BOOto 27,000 feet Do 
not exceed 27,000 feet. 

Note For gross weights below 125,000 pounds, speeds can 
be decreased 25 knots,for gross weights above 180,000 
pounds, speeds canbemcreased45 knots 

2. For each 10,000 pounds decreasemgross weight, the air- 
alrcraft must clnnb 1,700 feetandIASmustbe decreased 
8 knots to malntaln maxunum endurance speed, 



Boemg B-47B and B-47E 

A1 tltude s 

Mammum OperatIonally desirable 35,500 feet 

Mnumum acceptable 24, 000 feet 

Maximum endurance 23, 000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at maxnnum endurance alrspeed 
m a clean conflguratlon An alternate configuratIon IS with gear down 

Turns at operatlonal altitudes are executed with an angle of bank to accom- 
plush a one-half standard rate turn, at either maxunum endurance or opera- 

tlonally desirable zurspeed (S ee appendm for turnmg radius, angle of 

bank, and speed conversIon graphs. ) 



Enroute - 313 (I/ 

stage Length 111 Altitude 

Nautical Miles (Feet) 

0 to 150 Max. accpt. 

Opn. deslr. 

Mm. accpt. 

Speed Knots 
IAS TAS MACH 

Fuel Data at 180, 000 Pounds Gross Weight 
Dev. Per Nautical Miles 

per 1,000 Lbs. 

28,000 288 440 0.74 32 0 5.0% 
26,000 300 443 ” 31.5 4.0% 
24,000 316 447 ” 30.5 3.6% 

150 to 500 Max. accpt. 30,000 277 436 0.74 31.7 
Opn. deslr 28,000 288 440 ” 32. 0 
Mm. accpt 26,000 300 443 ” 31.5 

500 to 1,000 Max. accpt. 31,000 
Opn. deslr. 29,000 
Mm accpt. 27,000 

1, 000 and up Max. accpt. 

Opn. deslr. 
Mm. accpt. 

272 434 0.74 
285 438 ” 
295 442 ” 

243 425 0.74 
259 430 ” 
272 434 ‘1 

31.0 
32. 0 
31.7 

35,500 
33,000 
31,000 

27. 0 ” 10. 8% 
2 9 . 0 * 9.0% 
31.0 7.3% 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Dev. Per 
10. 000 Lbs. MACHO 01 

6. 5% 

5. 0% 
4. 0% 

7.3% 
5. 8% 
4.5% 

(The values above are to be substituted directly in the enroute equation in the appendm. In substltutmg, 
&mde all percentage values by 100. ) 

i: This alrcraft cannot fly at or above 33,000 feet at gross weights m excess of 177,000 pounds. 



Boemg KC-97G 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optimum cruise 

altitudes for various stage lengths), an average amspeed of 230 knots TAS 
1s namtamed This 1s the operationally deslraole enroute alrspeed 

Speed (knots IAS) 

Max~ni~m~ contlncous 280 

Maxmmum endurance 170 
Mamm urn range 180 
Maximum allowable 301 at any gross weight 

Turbulent air penetration 190 at any gross weight and at all 
altitudes 

Altitude 

Maxmm operationally desirable 18,000 feet 
Mmnmum acceptable 12,000 feet 
Maxunum endurance 15,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accomplished at manmum endurance alrspeed 
In a clean conflguratlon Turns at operatIona altitudes are executed with 

an angle of bank to accomplish a standard rate turn, at either maxunum end- 

urance or operationally desirable airspeed (See appendix for turnmg 

radius, angle of bank, and speed conversIon graphs ) 



Boemg KC-97G 



Boemg KC-135A 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum cruise 

altitudes for various stage lengths), a maxnnum range anspeed of Mach 0 78 

1s mamtamed This 1s the operationally desmable enroute an-speed 

Speed 

Maxnnum continuous Mach 0 82 

;:Maxnnum endurance 254 knots IA.5 (at a gross weight of 

243, 000 pounds and at an altitude of 28, 700 feet) 

Mammum range Mach 0 78 
Manmum allowable 

At any gross weight Do not exceed 350 
knots IAS or Mach 0 90, 
whlchever 1s less 

Turbulent air penetration Mach 0.70 or 250 knots IAS, which- 

ever 1s less (any gross weight and at all altitudes) 

Altitudes 

Maxunum operatmnally desirable 34,000 feet 

Munmum acceptable 25, 000 feet 

‘:Maxnnum endurance 28, 700 feet (at a gross weight of 

243, 000 pounds) 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplmhed at maxnnm endurance anspeed 
In a clean conflguratlon An alternate conflguratlon 1s with speed brakes 
extended Turns at operatmnal altitudes are executed with an angle of bank 
to accomplmh a one-half standard rate turn, at either maxnnum endurance 
or operationally desirable alrspeed (See appendm for turnmg radius, angle 

of bank, and speed conversion graphs ) 

*For each 10,000 pound decrease m gross weight, the ancraft 
must clnnb approxunately 570 feet and IAS must be decreased approxmmtely 
6 knots to maIntam maxnnum endurance speed 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths 

Fuel Data at 243,000 Pounds Gross Weight 
Stage Length in Altitude Speed Knots Nautical Miles Dev. per Dev per 
Nautical Miles (Feet) IAS TAS MACH per 1,000 Lbs 10,000 Lbs MACHO 01 

0 to 2,000 Max accpt 34, 000 270 452 0 78 37 4% Negllglble 
Opn desu 33,000 275 454 ‘I !I 3% II 
Mm accpt 25, 000 328 468 I’ 31 1% II 

(The values above are to be substituted directly m the enroute equatmn m the append= 
In substltutmg, dwlde all percentage values by 100 ) 



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

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optmum cruse 

altitudes for various stage lengths), alrspeed vanes between 81 and 87 knots 

IAS These are the operatlonally desirable enroute alrspeeds 

Speed (knots IAS) 

Maxmum continuous 150 

Maxnnum endurance 74 

Maxmum range 81 
Maxnnum allowable 155 (L-19A & OE-1) 

165 (L-19E) 

Turbulent an penetration 87 at any gross weight and at all 

altitudes 

Altitude 

Maxmmm operatlonally desirable 10,000 feet 

Mmnnum acceptable MEA 

Mammum endurance. 10,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at mammum endurance anspeed 
m a clean conflguratmn Turns at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maxnnum 

endurance or operatmnally desirable axspeed (See appendm for turnmg 
radius, angle of bank and speed conversion graphs ) 



Stage Length 111 Altitude 

Nautical Miles (Feet) 

0 to 150 MylaX 

Opn 
Mill 

150 and Up 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Speed Knots 
L4S TAS 

Fuel Data at 2, 400 Pounds Gross Weight 

Nautical Miles Dev per 

per 10 Lbs 300 Lbs 

accpt 5,000 

deslr 5,000 

accpt MEA 

accpt 10,000 

deslr 10,000 
accpt 5,000 

83 89 21 0 2.9% 
II II II II 

81 94 21 8 3 9% 
II II II I, 

83 89 21 0 2 9% 

(The values above are to be substituted dn-ectly in the enroute equation m the appendm 

In substltutmg, dlvlde all percentage values by 100 ) 



Cessna TL-19D 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cnnse altitude (see Table I for optnnum cruise 

altitudes for varloms stage lengths), alrspeed vanes from 90 to 98 knots 
IAS These are the operationally desirable enroute alrspeeds 

Speed (knots IAS) 

Maxnnum continuous 161 

Maxnnum endurance 74 
Maxnnum range 90 
Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 165 

Turbulent air penetration 87 at any gross weight and at all 
altitudes 

Altitude 

Maxnnum operatmnally desirable 10,000 feet 

Mmnnum acceptable 2, 500 feet 

Maxmum endurance 10, 000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at maxunum endurance alrspeed 
In a clean conflguratlon Turns at operatIona altitudes are executed with 

an angle of bank to accomplish a standard rate turn at either maxmmm 
endurance or operatmnally desirable alrspeed (See appendix for turnmg 
radius, angle of bank and speed conversIon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Stage Length 1x-1 Altitude 

Nautical Miles (Feet) 

0 to 150 Max. accpt. 7,500 

Op. deslr. 5,000 
Mm. accpt. 2,500 

150 to 500 Max. accpt. 10,000 
Opn. deau-. 5, 000 

Mm. accpt. 2,500 

Speed Knots 
IA.5 TAS 

93 103 24.5 4.0% 

95 102 24.0 3.4% 

98 100 23.7 3.1% 

90 105 25.0 4.6% 

95 102 24.0 3.4% 

98 100 23. 7 3.1% 

Fuel Data at 2,400 Pounds Gross Weight 

Nautical Mrles Dev. per 
per 10 Lbs. 200 Lbs. 

(The values above are to be substituted directly m the enroute equation m the appendix. 

In substltutmg, divide all percentage values by 100. ) 

,I., I ,.,I .I ,. 



Cessna T-37A 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude (see Table 1 for cruise altitudes for 

var~ons stage lengths) a maxmum range amspeed varymg between 147 and 
187 knots IAS 1s mamtamed These are the operatlonally desirable enroute 

alrspeeds 

Speed 

Manmum continuous 236 knots TAS 

Maxnnum endurance 130 knots IAS 

Maxnnum range 236 knots TAS 
Maxnnum allowable Mach 0 65 or 382 knots IAS (whichever 

1s less) 

Turbulent an penetration 200 knots LAS at any gross weight 
and at all altitudes 

Altitude 

Maxnnum operationally desirable 30,000 feet 

Mnnmum acceptable 10,000 feet 

Maxnnum endurance 30,000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at maxnnum endurance alrspeed 
plus 10 knots and in clean conflguratmn. Turns at operatmnal altitudes 
are executed with an angle of bank to accomplish a one-half standard rate 
turn at 140 knots L4S (See appendix for turnmg radius, angle of bank and 
speed conversion graphs ) 



Cessna T-37A 



Convalr C-131A 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude, (see Table I for optmum cruse 
altitudes for various stage lengths), enroute airspeed varies from 169 
to 187 knots IAS as mdlcated III Table I. These are the operationally 
desirable enroute airspeeds. 

Speed (knots IAS) 

Maxmum contmuous. 220 
Maxmmm endurance: 124 
Maxmxm range. 180 (at 39,000 pounds gross weight at 10,000 

feet) 
Maxm-mn allowable: 

Gross Weight Do Not Exceed 

At any gross weight 266 (up to 16,500 feet. 

Above 16,500 feet, reduce 
azrspeed 5 knots per 1,000 

feet. ) 

Turbulent Air Penetration 

Gross Weight 

34,000 156 

36,000 158 

38,000 160 

40,000 162 

42,000 165 

44,000 167 

46,000 169 

Altitudes 

Maxmum operationally desirable 20,000 feet 

Mmimum act eptable MEA 
Maxmum endurance: 10,000 feet 



Convair C - 13 1A 

Holdmg Configuration and Turnmg Radius 

Enroute holding IS accomplished at maxllnum endurance alrspeed 

m a clean conflguratlon. Turns at operational altitudes are executed with 
an angle of bank to accomplish either a one-half standard or standard rate 

turn, at either maxmum endurance or operationally desirable alrspeed 
(see append= for turnmg radms, angle of bank, and speed conversion graphs). 



TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

age Length m Altitude 
Iautlcal Miles (Feet) 

0 to 100 Max. accpt. 10,000 

Opn. deslr. 5,000 
Mm. accpt. MEA 

100 to 300 Max. accpt. 15,000 
Opn. deslr. 8,000 
Mm. accpt. MEA 

300 to 800 Max. accpt. 15,000 

Opn. desu-. 10,000 
Mm. accpt. 5,000 

1000 to 3000 Max. accpt. 20,000 
Opn. deslr. 15,000 

Mm. accpt. 5,000 

Fuel Data at 39,000 Pounds Gross Weight 
Speed Knots Nautical Miles Dev. per 

IAS TAS per 1,000 Lbs. 1,000 Lbs. 

179 210 229 1.0% 

187 200 217 0. 5% 
Not available from operator 

175 220 232 1.3% 
182 205 223 0.8% 

Not avallable from operator 

175 220 232 1. 3% 

179 210 229 1.0% 
187 200 217 0. 5% 

169 230 235 1. 3% 
175 220 232 II 

187 200 217 0. 5% 

(The values above are to be substituted directly m the enroute equation m the appendx. 
In substltutmg, dlmde all percentage values by 100. ) 

“, c ,b ,, / ,, , ,,, ,,, ,:, ,m my/ r;,, 



Convair R4Y - 1 

NARRATIVE SUMMARY 

Sequence of Operat1om 

ilfter reachmg cruse aleltude (see Table I for optimum cruise 
altitudes for various stage lengths), a constant alrspeed of 175 knots IAS 

1s mamtamzd This 1s the operatmnally desirable enroute alrspeed 

Speed (knots IAS) 

Maxmxun continuous 260 
Maxmxm endurance 130 
Maximum range 155 
Mammum allowable At any gross weight do not exceed 

alrspeeds presenwd below 

Altitude 
(Feet) 

Sea level to 
10,000 
15,000 
20,000 

Level Flight Dlvmg 

260 295 
248 264 

218 232 

Turbulent air penetratmn 160 knots at any gross weight 

and at all altitudes 

Altitude 

Mammum operatmnally desirable 14,000 feet 

Muumum acceptable MEA 
Maxmum endurance MEA 

Holdmg Conflguratlon ancl Turnmg Radius 

Enroute holdmg 1s accomplished at maxmnum endurance alrspeed 
In a clean conflguratmn Turns at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maxmnun 
endurance or operatmnally desirable alrspeed (See appendix for turnmg 
radius, angle of bank and speed conversIon graphs ) 



Stage Length in Altitude Speed Knots 

Nautical Miles (Feet) L4S TAS 

0 to 100 Max accpt 5,000 
Opn deslr 3,000 
Mm accpt MEA 

Max accpt 10,000 

Opn deslr 8,000 
Mm accpt 5,000 

Max accpt 13,000 

Opn deslr 9,000 
Mm accpt 5,000 

Max accpt 14,000 

Opn deslr 12,000 

Mm accpt 8,000 

175 188 
II 183 
II 

100 to 300 

300 to 500 

500 to 1,200 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

175 203 
II 197 
II 188 

175 214 19 9 3 3% 
II 200 20 2 3 1% 
II 188 II 3 5% 

175 219 19 2 3 4% 
II 210 19 7 3 2% 
II 197 20 2 3 2% 

Fuel Data at 46,000 Pounds Gross Weight 
Nautical Miles Dev per 

per 100 Lbs 2, 000 Lbs 

20 2 3 5% 
20 3 2 8% 

(The values above are to be substituted directly m the enroute equation m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 



Convan T -29C 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see Table I for optmmm cruxe 
altitudes for various stage lengths), the anspeed ~111 vary between 154 
and 187 knots IAS These are the operationally desirable enroute alrspeeds. 

Speed (knots IAS) 

Maxmum continuous 202 to 209 (44,500 to 32,000 pounds 
gross weight at 15, 000 feet altitude) 

Maxlmu-n endurance- 127 to 108 (44, 500 to 32,000 pounds 

gross weight) 
Maxmum range 153 to 138 (44,500 to 32,000 pounds gross 

weight at 5, 000 feet altitude) 

Maxunum allowable 

Gross Weight Do Not Exceed 

At any gross weight 266 (sea level to 16,500 
feet altitude) 

258 (at 18, 000 feet altitude) 
248 (at 20, 000 feet altitude) 

Turbulent an penetration 164 at a gross weight of 41,500 

pounds . Dew&Ion wltb gross weight 1 0% per 1,000 
pounds . 

Altitude 

Maxmmm operationally desnable 18, 000 feet 
Mnmnum acceptable MEA 
Maxmwm endurance MEA 

Holdmg Conflguratlon and Turning Radms 

Enroute holdmg 1s accomplished at maxmum endurance airspeed 
in a clean conflguratlon. Turns at operatIona altitudes are executed with 
an angle of bank to accomplish a standard rate turn, at either maxmum 

endurance or operatlonally desnable anspeed. (See appendix for turnmg 
radms, angle of bank and speed conversion graphs. ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

3tage Length m Altitude 

Aqautlcal Miles (Feet) 

Speed Knots 

LAS TAS 

Fuel Data at 41, 500 Pounds Gross Weight 
Nautical Miles Dev per 

per 1,000 Lbs 1,000 Lbs 

0 to 100 

100 to 300 

300 to 500 

Max. accpt 5, 000 
OPn deslr. 4, 000 

Mm. accpt MEA 

Max. accpt 10,000 

Opn deslr. 8,000 
Mm accpt. 5,000 

Max. accpt. 13. 000 
Opn deslr. 9, 000 
Mm. accpt 5,000 

186 200 
187 ” 

II 

172 200 187 
177 ” 181 
186 ” 172 

164 200 187 
175 ” 185 
186 ” 172 

172 

175 

2.0% 

1 5% 
1 0% 

500 to 1, 200 Max. accpt 18, 000 154 200 187 2 5% 
Opn deslr. 12,000 167 ” II 1 5% 
Mm. accpt 8,000 177 ” 181 1 0% 

(The values above are to be substituted directly in the enroute equation m the appendix 
In substltutmg, dlwde all percentage values by 100. ) 

n”... ^---A Y,,,,,I ,, ,a.> 



Curtlss ~-46~ 

NARRATIVE SUMMARY 

sequence of o>erat1ons 

After reachmg cause altitude (see Table I for optmnum cnlse 
altitudes for various stage lengths) a r~axunum range amspeed of 165 knots 

IXS 1s mamtamed This 1s the operatlonally desirable enroute alrspeed 

Speed (knots IAS) 

Maxnmum continuous 189 
Maxmmum endu-ante 115 
Manmum range 165 
Maxxnum allowaule 

Gross Weight Do Not Exceed 

At any gross weight - - - - - - - - - - - - - - 233 

Turbulent an penetration 127 at any gross weight, and at 
all altitudes 

Altitude 

Maxnnum operationally desirable 12,000 feet 

Mmmmm acceptable 2,000 feet 

Maxnmum endurance 10,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxnmum endurance am- 
speed m a clean ConfiguratIon Turns at operatIona altitude are executed 
with an angle of bank to accomplish a standard rate turn at either mammum 
endurance alrspeed 01 operationally deslraole alrspeed (See appendix for 
turnmg radius, angle of bank, and speed conversIon graphs ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 42, 000 Pounds Gross Weight 

Stage Length m Altitude Speed Knots Nautical Miles Dev per 

Nautical Miles (Feet) IAS TAS per 100 Lbs 1,000 Lbs 

0 to 150 Max accpt 5,000 165 178 18 6 
Opn deslr 3,000 ” 173 ,I Not avallable 
Mm accpt. 2,000 ” 170 I, from operator 

150 to 500 Max. accpt 8,000 165 186 18 6 
Opn deslr 6, 000 ” 180 !I 
Mm accpt 4,000 ” 175 II 

500 to 1,000 Max accpt 12,000 165 198 18 6 
Opn deslr 8, 000 ” 186 II 

Mm accpt. 4,000 ” 175 II 

Note Above 12,000 feet altitude, the number of nautical m&s obtamed per 100 pounds of 
fuel decreases approxumately 1 7% for each 1, 000 foot Increase m altitude 

(The above values are to be substituted directly m the enroute equation m the appendm 
In substltutmg, dlwde all percentage values by 100 ) 



Douglas C - 124C 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cnnse altitude (see Table I for optnnum cruse 
altitudes for various stage lengths), enroute alrspeed vanes between 166 

and 170 knots IAS These are the operationally desirable enroute 
alrspeeds 

Speed (knots IAS) 

Maxnnum contnmous 220 (low blower at 10, 000 feet and 

2,650 bhp) 
Maxunum endurance 140 

Maxmmm range 168 

Maxnnum allowable 

Gross Weight 

At any gross weight 238 

Turbulent ax penetration 

Do Not Exceed 

Gross Weight Speed 

168.000 pounds 171 

160,000 pounds 168 
150.000 pounds 165 

140,000 pounds 162 

Altitude 

Maxm-mm operatlonally desirable 10,000 feet 

Mnumum acceptable MEA 

Maxm-mm endurance 5,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg IS accomplished at 145 knots IAS with flaps 
extended 10 degrees Turns at operatIona altitude are executed with an 

angle of bank to accomplish a standard rate turn (See appendix for turnmg 

radius, angle of bank, and speed conversion graphs ) 



Stage Length in Altitude 

Nautical Miles (Feet) 

0 to 1,000 Max accpt. 9, 000 
Opn deslr 7,000 
Mm accpt MEA 

1,000 and up Max accpt 10. 000 

Opn deslr 9,000 
Mm accpt 5,000 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Speed Knots 
IAS TAS 

166 190 
II 185 
I, 

166 192 
II 190 
II 179 

Fuel Data at 167, 000 Pounds Gross Weight 
Nautical Miles Dev. per 
per 1 ,000 Lbs 10,000 Lbs 

65 Negligible 
66 II 

II 

64 Negllglble 

65 I, 

67 II 

(The values above are to be substituted directly m the enroute equation m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 

Note. Between 5, 000 and 10, 000 feet altitude, the number of nautical miles obtamed per 1, 000 
pounds of fuel decreases approxunately 1.5% for each 10°C mcrease III temperature. 



Douglas C-133A 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg ci-ulse altitude, (see Table I for optnnum altitude 
for varmus stage lengths) a maxnnum range axspeed of 260 knots TAS IS 
mamtamed. This 1s the operatmnally desirable enroute anspeed. 

Speeds 

Maxnnum contuxuous 274 knots IA.9 

Manmum endurance 

Gross ‘Nelght (knots IAS) 

275,000 pounds 173 

255,000 ‘I 160 

200.000 ‘1 145 

150,000 ” 150 

Maxunum range 260 knots TAS 
Maxmnum allowable 340 knots IAS% 

Turbulent alr penetratmn 230 to 260 knots TAP> 

Altitudes 

Maxnnum operatmnally desirable 25, 000 feet 
Mmmnum acceptable 13,000 feet 
Maxmum endurance. 25,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxunum endurance amspeed 
In a clean conflguratlon Turns at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn, at either maxnnurn 
endurance or operatmnally desirable alrspeed. (See append= for angle 
of bank, turnmg radms, and speed conversion graphs ) 

*Estnnated data 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

*Fuel Data at 270,000 Pounds Gross Weight 
stage Length 111 Altitude Speed Knots Nautical Miles Dev. per 
Nautical Miles (Feet) IAS TAS per 1,000 Lbs 10,000 Lbs 

100 to 500 Max accpt. 15,000 206 260 28.7 4. 5% 
Opn deslr. 15,000 ” II II II 

Mm accpt. 13,000 213 ” 28 0 3.0% 

500 to 1,000 Max. accpt. 25, 000 174 260 41. 2 5 6% 
Opn deslr. 21,000 186 ” 36 0 3.1% 
Mm. accpt 15,000 206 ” 28.7 4 5% 

1,000 to 3,000 Max. accpt. 25,000 174 260 41 2 5.6% 
Opn. desn-. 25, 000 I’ II ,I I! 

Mm. accpt. 21, 000 186 ” 36.0 3.1% 

* At 270,000 pounds gross weight, clnnb cruse procedure IS mltlated at 15, 000 feet altitude. 

At a constant TAS of 260, rate of clnnb 1s approxnnately 20 feet per mmute. 



Douglas RBIWB-~~ 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cnnse altitude (see Table I for cruise altitudes for 

various stage lengths), an anspeed of 0 80 Mach 1s mamtamed This 1s 

the operatmnally desirable enroute axspeed 

Speed (knots LAS) 

Maxmnnn contmuous 350 to 361 (80, 000 to 50, 000 pounds 

gross weight at 25, 000 feet altitude) 
Maxnnum endurance 185 to 235 (50, 000 to 70, 000 pounds 

gross weight at 30, 000 feet altitude) 
Maxnnum range 232 to 266 (50,000 to 70,000 pounds gross 

weight at 36, 089 feet altitude) 
Maxmrnxn allowable 

Gross Weight Do Not Exceed 

At any gross weight 570 up to 5,000 feet 

Mach 0.95 at 5. 000 feet 
and above 

Turbulent an penetration 250 at any gross weight and at all 
altitudes 

Altitude 

Maxmum operatmnally desirable 43, 000 feet 

Mmnnum acceptable MEA 
Maxnnum endurance 30.000 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at 225 knots IAS with the alrcraft 
m clean conflguratmn Turns at operatmnal altitudes are executed wth an 
angle of bank to accomplish a half-standard rate turn (see appendix for 
turnmg radius, angle of bank, and speed conversIon graph) 



tage Length m 

Jautlcal Miles 

up to 500 

500 to 1,000 

1,000 and up 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Altitude 
(Feet) IAS 

Speed Knots 
TAS MACH 

Fuel Data at 70, 000 Pounds Gross Weight 

per 1,000 Lbs 

Nautical M&s 

1.000 Lbs 

Dev. per 
MACH 0.01 

Dev. per 

Max accpt 35,000 268 458 
Opn deslr 20,000 366 487 
Mm. accpt MEA -- -- 

0.80 
(1 

75 0 

49.5 
-- 

10 0% 
3 0% 

_- 

Max accpt 35,000 268 458 0.80 75.0 10.0% 

OPn desn. 25,000 335 478 II 58.5 4.3% Not avallable 

Mm accpt 20.000 366 487 I, 49 5 3 0% from operator, 

Max accpt 35,000 268 458 0.80 75.0 10 0% 

Opn desn 30,000 300 468 II 68.0 5 9% 

Mm accpt. 25,000 335 478 ,I 58.5 4.3% 

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



Falrchlld C- 119G 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum cruise 
altitudes for varlous stage lengths), a maxnnum ra7ge alrspeed of 178 knots 

TAS 1s mamtamed This 1s the operatmnally desn-able enroute alrspeed 

Speeds 

Maxmmm contmuous 225 knots TAS 

h4axmnu-n endurance 154 to 170 knots TAS 

Maxm-mm range 175 to 180 knots TAS 

Maxnnum allowable 217 knots IAS (maxu-num dive speed) 

Turbulent air penetratmn 157 knots IAS at 64,000 pounds 

gross weight at all altitudes 

Percent devlatlon with gross weight per 1,000 pounds 

0.5% 

Altitudes 

Maxmnun operatmnally desnable 10, 000 feet 

Mmnnum acceptable MEA 

Maxnnum endurance 5, 000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmnum endurance air 
speed m a clean conflguratmn. An alternate conflguratmn 1s with gear 

down. Turns at operatmnal altitude are executed with an angle of bank 
to accomplish a standard rate turn, at either maxunum endurance or 
operatmnally desmable anspeed (See appendix for turnmg radius angle 

of bank and speed cc~nverslon graphs. ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 64,000 Pounds Gross Weight 
Stage Length 111 Altitude Speed Knots Nautical M&s Dev per 
Nautical Miles (Feet) IA.5 TAS per 1, OOOLbs 5,000 Lbs. 

0 to 400 Max. accpt 10,000 153 178 133 6.0% 
Opn desn-. 6,000 164 ” 128 5 5% 
Mm accpt. MEA II 

400 to 1,000 Max accpt 10,000 153 178 133 6 0% 
Opn deslr. 8.000 159 ” 130 II 

Mm. accpt. MEA II 

(The values above are to be substkuted directly m the. enroute equatmn m the appendix. 

In substltutmg, dlvlde all percentage values by 100. ) 



FaxchIld C- 123B 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg crwse altitude (see Table I for optnnum cnnse 
altitudes for various stage lengths), a constant alrspeed of 160 knots TAS 
IS mamtamed. This 1s the operationally desirable enroute alrspeed. 

Speed (knots IAS) 

Maxunum contmuous: 180 at sea level, 169 at 10, 000 feet 

Maxmnum endurance- 108 at 53,000 pounds gross weight 

(for each 5,000 pounds decrease m gross weight, IAS 

must decrease 4 7 knots to mamtam maxmum 

endurance speed) 

Maxnnum range 126 at 53,000 pounds gross weight 

Maxm~um allowable 245 at any gross weight and at all 

altitudes 

Turbulent air penetration 151 at 53,000 pounds gross weight 

(percent devmtmn per 5,000 pounds gross weight 3%) 

Altitude 

Maxnnum operationally desirable 10,000 feet 
Mmmnm acceptable MEA 
Maximum endurance 10,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmmm endurance airspeed 
m a clean conflguratmn. Turns at operatIona altitudes are executed at an 
angle of bank to accomplish a standard rate turn at either maxmnxn endur- 
ance or operatlonally desirable alrspeed (See appendix for turnmg radius, 
angle of bank, and speed conversIon graphs.) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 53, 000 Pounds Gross Weight 
stage Length 111 Altitude Speed Knots Nautical Miles Dev per 

Nautical Miles (Feet) IAS TAS per 1,000 Lbs 5,000 Lbs 

0 to 400 Max. accpt. 10,000 138 160 154 5.0% 
Opn desu 6,000 144 ” 146 4 0% 
Mm accpt. MEA 

400 to 1,000 Max accpt 10,000 138 160 154 5 0% 
Opn desx- 8,000 142 ” 150 4. 5% 
Mill accpt. MEA 

(The values above are to be substituted directly m the enroute equation m the appendix 
In substltutmg, dlwde all percentage values by 100 ) 



Goodyear ZPG- 2 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude which 1s dependent upon the publlshed 

mnumum enroute altitude (MEA), a constant alrspeed of 50 knots IAS 1s 
mamtamed durmg the enroute phase This 1s the operatmnally desirable 

enroute xi-speed 

Speed (knots IAS) 

Maxm-mm continuous 68 
Maxnnum endurance 35 (smgle engme) 

Maxmmm range Not avallable from operator 

Maxunum allowable 75 at any gross weight 

Turbulent air penetratmn moderate turbulence, do not 

exceed 55, severe turbulence, do not exceed 48, 
at any gross weight and at all altitudes 

Altitude 

Maxmnnn operatmnally desirable 3,000 feet 

Mmmmm acceptable MEA 
Maxunum endurance Not avalldble from operator 

Holdmg Conflguratmn 

Enroute holdmg 1s accomplished at operatmnally desmable 
alrspeed with the alrshlp m clean configuratmn Turns at operatmnal 

altitudes are executed with an angle of bank to accomplish a standard rate 
turn (See appendix for turnmg radms, angle of bank, and speed conversion 

graphs ) 



TABLE I, ENROUTE 
(Performance Data for Any Stage Length up to 1, 500 Nautical Miles) 

Fuel Data at Any Gross Weight 

stage Length In Altitude SIJeed Knots Nautical Miles Dev per 

Nautlcsl Miles (Feet) LAS TAS per 100 Lbs 1,000 Lbs 

0 to 1,500 Max accpt. 3,000 50 54 14 Negllglble 
Opn. deslr MEA 11 

Mm accpt. MEA II 

The alrshlp cannot fly Pbove 5, 500 feet at gross weights in excess of 66, 800 pounds, 

nor above 5,000 feet at\ gross weights m excess of 68,800 pounds 

\ 
Note Alrshlps can hold wlthlri. Plus or mmus 20 feet altitude m stable air 

Plus or mmus 100 feet altitude m moderate turbulence 
\ Plus or mmus 500 feet altitude m severe turbulence 



Goodyear ZPG-3W 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cr’u1se altitude which 1s dependent upon the publlshed 
mmmwm enroute altitude (MEA), a constant arspeed of 55 knots LAS 1s 
mamtamed. This 1s the operationally desirable enroute auspeed 

Speed (knots IAS) 

Maximum contmuous 70 
Maxunum endurance not avulable from operator + 

Maximum range not avallable from operator * 

Maximum allowable 82 

Turbulent air penetration moderate turbulence, do not exceed 

55, severe turbulence, do not exceed 40 at any gross 
weight and at all altitudes. 

Altitude s 

Maximum operatlonally desirable 4,000 feet 

Mmxnum acceptable MEA 
Maximum endurance not avak%ble from operator * 

Halting Configuratmn 

Enroute holdmg 1s accomplished at operationally desm-able zurspeed 

and III clean configuration. Turns at operatmnal altitudes are executed at 

an angle of bank to accomplish a standard rate turn (See appendm for turn- 

mg ra&us. angle of bank, and speed conversIon graphs. ) 

* This axrshlp 1s presently undergomg tests. It 1s not expected to 

Jom Navy Fleet unt.11 January 1960. 



Enroute - 212 

TABLE I, ENROUTE 

(Performance Data for any Stage Length up to 1, 300 Nautical files) 

Fuel Data at any Gross Weight 

Stage Length m Altkude Speed Knots Nautical Mdes Dev. per 

Nautical M&s (Feet) IA.5 TAS per 100 Lbs. 1,000 Lbs. 

0 to 1, 300 Max accpt. 4,000 55 58 8. 3 Negllglble 

Opn. desn. MEA II 

Mm. accpt. MEA II 

The anshlp cannot fly above 5, 000 feet at any gross weights m excess of 80,000 pounds 

NOTE AxshIps can hold wthm Plus or mmus 20 feet altitude m stable ar 
Plus or n-m-us 100 feet altitude in moderate turbulence 
Plus or mmns 500 feet altitude m severe turbulence 

.,, ,.,, ,,,, ,~ “,,. ,., “,,, ,,, .~ ““., 



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

NARRATIVE SUMMARY 

sequence of operatmns 

After reachmg cruise altitude (see Table I for optmxm cruise 
altitude for various stage lengths), an alrspeed of 140 knots IAS 1s man- 

tamed This 1s the operationally desirable enroute aIrspeed. 

Speed (knots IAS) 

Maxmum continuous 

Altitude Speed 

5,000 191 
10,000 172 

15,000 161 

Maxmmm endurance 115 
Maximum range 128 
Maxmum allowable 260 

Turbulent alr penetration 110 to 130 

Altitude 

Maximum operatlonally desirable 15,000 feet 
Mnmnum acceptable MEA 
Maximum endurance 10,000 feet 

Holdmg ConfiguratIon and Turnmg Radius 

Enroute holdmg 1s accomplished at 140 knots IAS m a clean con- 
flguratlon Turns at operatlonal altitude are executed at an angle of bank 

to accomplish a standard rate turn. (See appendm for turnmg ra&us, angle 

of bank, and speed conversion graphs) 



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



Hayes-Boemg KB-50.T and KB-50K 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for cruise altitudes for 

various stage lengths), a constant alrspeed of 185 knots lAS 1s mamtamed. 
This 1s the operatlonally desirable enroute alrspeed. 

Speed (knots IAS) 

4 reclprocatmg engmes 

Maxnnum contmuous 225 
Maxnnum endurance 160 

Maxxnum range not applicable 

Maxmum allowable 296 (or Mach 0 62, whlchever 1s less) 

6 engmes 

Maxmum contmuous 296 (or Mach 0.62, whlchever 1s less) 
Maxmnum endurance 170 
Maxnnum range not applicable 
Mammurn allowable same as max. contmuous 

Turbulent air penetratmn 

Gross Weight 

160,000 pounds 200 
140,000 pounds 190 
120,000 pounds 180 

Altitudes 

4 reclprocatmg engmes 

Maxmnum operationally desmable 25, 000 feet 
Mmmnum acceptable 5,000 feet 
Maxmum endurance not avallable 

6 engmes 

Maxmmm operatlonally desirable 35,000 feet 
Mmxmxn acceptable 20, 000 feet 
Maxxnum endurance not avallable 



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

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg IS accomplmhed at 155 knots LAS, flaps extended 
15 degrees and engme rpm at 2, 100. Turns at operatlonal altitude are 

executed with an angle of bank to accomplish a standard rate turn (see 

appendur for turnmg radius, angle of bank and speed conversIon graphs). 



lnroute - i/J 

4.4 Reciprocating Engines 
TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

3tage Length in Altitude 
Fuel Data at 165,000 Pounds Gross Weight 

Speed Knots Nautical Miles 
‘kutlcal Miles 

Dev per 
(Feet) L4.S TAS per 1.000 Lbs 10,000 Lbs. 

0 to 500 Max. accpt. 10,000 185 215 60 12.5% 
Opn. desir 8,000 I! 209 62 12% 

Mm. accpt. 5,000 II 198 65 7 5% 

500 to 1000 Max. accpt. 15,000 185 232 60 12.5% 
Opn. desir. 10, 000 II 215 II 11 

Mm. accpt. 5,000 1, 198 65 7.5% 

1000 and up Max. accpt. 15,000 185 232 60 12.5% 
Opn. desir. 12, 000 11 222 ,I I, 

Mm. accpt 8,000 ,! 209 62 12% 

3.6 Engines (Performance Data for Various Stage Lengths) 

A=Y Max. accpt. 30,000 185 297 
Opn. deslr. 25, 000 I! 272 
Mm accpt. 20,000 !I 250 

Not avallable from operator 

(The values above are to be substituted directly m the enroute equation in the appendix. 
In substituting, divide all percentage values by 100. ) 



Hlller H-23D 

NARRATIVE SUMMARY 

sequence of operatmns 

After reachmg cruise altitude (see Table I for cruxe altitudes for 

various stage lengths), a constant anspeed of 65 knots IA.5 1s mantamed 
This 1s the operatmnally desirable enroute airspeed 

Speed 

Maxnnum continuous 81 knots IA.5 
Maxnnum endurance 40 knots IAS 
Maxnnum range 60 knots IAS 
Maxnnum allowable 83 knots L4S 
Mmnnum allowable rotor rpm 314 
Maxnnum allowable rotor rpm 395 
OperatIonally desirable rotor rpm 370 

Turbulent am penetration 45 knots IAS at any gross weight 
and at all altitudes 

Altitude 

Maxmnm operatmnally desirable 6, 000 feet 
Mmmmm acceptable MEA 
Mammum endurance MEA 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at cruise alrspeed Turns at 

operatIona altitudes are executed normally with an angle of bank to 
accomplish standard rate turns at either maxunum endurance or operation- 
ally desnable anspeed (See appendix for turnmg radius, angle of bank, 
and speed conversIon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Stage Length m Altitude 
Nautical Miles (Feet) 

Speed Knots 

IAS TAS 

Fuel Data at 2, 640 Pounds Gross Weight 

Nautical Miles Dev per 
per 10 Lbs 500 Lbs 

0 to 50 Max accpt 4, 000 65 69 6.7 4% 
Opn. desn. 2, 000 ” 67 6 5 ,I 

Mm accpt. MEA ” - 

50 to 150 Max. accpt. 6,000 65 71 
Opn. deslr. 4, 000 ” 69 

Min. accpt. MEA l1 - 

6 9 4% 
6.7 II 

(The values above are to be substituted dnectly m the enroute equatmn m the ;Lppendlx. 
In substltutmg, dlvlde all percentage values by 100.) 



Lockheed C-121 C/C 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum crnlse 
altitudes for various stage lengths), anspeeds ~111 vary with different stage 

lengths between 216 knots TAS and 240 knots TAS These are the operatlon- 
ally desirable alrspeeds 

Speed (knots IAS) 

Maxnnum contmuous 260 below 12, 000 feet, above 12, 000 
feet same as maximum allowable anspeed 

Manmum endurance 173 

Maxnnum range 198 
Maxmnum allowable 

Gross Weight 

At any gross waght 

Do Not Exceed 

760 at 12, 500 feet and 

below, above 12, 500 feet 
decrease ampeed 10 knots 
for each 2, 500 feet increase 

111 altitude 

Turbulent ali- penetratmn 60 knots JAS above stall speed at 
any gross weight and at all altitudes 

Altitude 

Maxnnum operationally desirable 19,000 feet 
Mnnmmn acceptable 8, 000 feet 
Maxnnum endurance 10,000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplmhed at maxunum endurance anspeed 
m a clean conflguratlon Turns at operational altitudes are executed with 
an angle of bank to accomplish a standard rate turn at maxnnum endurance 
alrspeed (See appendm for turnmg radius, angle of bank, and speed 
conversion graphs ) 



Lockheed C-121 C/G 



Lockheed C-130A 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reach “g cruise altitude (see Table I for optunum cruise 
altlLudes for all srage lengths) alrspeed ~111 vary between 192 and 196 

knots IAS as mdlcated 111 the table These are the operatlonally desirable 
enroute alrspeeds 

Speed (knots LAS) 

Maxnnum <ontlnuous 220 to 208 (70, 000 to 120 000 pounds 
gross weight at 25, 000 feet altitude) 

Maxunum endurance 114 to 151 (70, 000 to 120, 000 pounds 

gross weight at 25, 000 feet altitude) 
Maxnnum range 168 to 194 ((0, 000 to 120,000 pounds gross 

weight at 25, 000 feet altitude) 
Maxmmun allowable 

Gross Weight Do Not Exceed 

At any gross weight 287 at sea level 

280 at 10, 000 feet 

273 at 20, 000 feet 

257 at 25, 000 feet 
230 at any altitude with 
cargo exceedmg 27, 500 

pounds 

Turbulent an pen&r&Ion 60 knots above power-off stall 

speeds for operatmg gross weights, never exceed 230 
m moderate to severe turbulence 

Altitude 

Maxmum operatlonally desirable 26, 000 feet 
Mmnnum acceptable 23, 000 feet 

Maxunum endurance 23, 000 feet to 31, 000 feet at 120, 000 

to 70,000 pounds gross weight 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxnnum endurance anspeed, 
plus 20 knots IAS in a clean conflguratmn Turns at 20,000 feet or above, 
are executed with an angle of bank to accomplmh one-half standard rate 
turn Below 20,000 feet altitude, turns are executed at an angle of bank 
to accomplmh a standard rate turn (see appendm for turnmg radius, angle 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 120, 000 Pounds Gross Weight 

stage Length In Altitude Speed Knots Nautical Miles Dev per 

Nautical M&s (Feet) IAS TAS per 1,000 Lbs 10,000 Lbs 

For all stage Max accpt 26, 500 196 298 76 4 3% 
lengths OPn desn- 25,000 194 290 II (1 

Mm accpt 23,000 192 287 II II 

(The values above are to be substituted directly in the enroute equation m the appendix 

In substltutmg, dlwde all percentage values by 100. ) 

,“,,. ,.,, 



Lockheed T2V- 1 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude, (see Table I for optnnum crume 

altitude for various stage lengths), a maxnnum range alrspeed of Mach 
0 64 1s mamtamed This 1s the operatlonally desirable enroute alrspeed 

Speeds 

Maxrnum continuous Mach 0 75 

Maxnnum endurance Mach 0 54 
Maxunum range Mach 0 64 
Maxnnum allowable Mach 0 80 or 505 knots IAS (whlchever 

1s less) 

Turbulent air penetration 240 knots IAS at all altitudes and 

at all gross weights 

Altitudes 

Maxnnum operatlonally desirable 40,000 feet 

Mmmum acceptable 30,000 feet 

Maxnnum endurance 35, 000 feet 

Holdmg Configuration and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxmxn-n endurance alrspeed 
In a clean conflguratlon Turns at operatIona altitudes are executed with 
an angle of bank to accomplish one-half standard rate turns, at either 
maxnnum endurance or operatlonally desnable alrspeed (See appendm 
for turmng radius, angle of bank, and speed conversion graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length in Altitude 

Nautical Miles (Feet) 

Fuel Data at 15,000 Pounds Gross Weight 

Speed Knots Nautical Miles Dev. per Dev. per 

IAS TAS MACH per 100 Lbs 1,000 Lbs MACHO 01 

0 to 1,500 Max accpt. 40,000 190 367 0.64 23 0 4. 0% 0 5% 
Opn. desu- 35,000 210 370 ” I! ,I II 

Mm accpt. 30, 000 240 376 ” II I! I! 

(The values above are to be substituted directly m the enroute equatmn in the appendix 
In substltutmg, dlvlde all percentage values by 100.) 



Lockheed T-33A-1 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruse altitude (see Table I for optunum cruise 

altitudes for varmus stage lengths), cruise alrspeeds ml1 vary with 

different stage lengths from 220 knots IAS to 250 knots IAS 

Speed 

Maxnmum continuous Mach 0 80 or 505 knots LAS (whichever 

1s less) 
Maximum endurance 200 knots IA.5 
Maximum range 220 knots L4S 

Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight Mach 0 80 or 505 knots 

=. whlchever 1s less 

Turbulent am penetration 250 knots IAS up to 30,000 feet, 
220 knots IAS above 30,000 feet 

Altitude 

Maxunum operatmnally desu-able. 35, 000 feet 
Mmmnum acceptable 25,000 feet 

Maxunum endurance 32,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxmxun endurance alrspeed 

wltb speed brakes extended Turns at operatmnal altitudes are executed 
with an angle of bank to accomplish a one-half standard rate turn at 
maxumum endurance alrspeed (See appendm for turnmg radius, angle of 
bank, and speed conversion graphs ) 



Stage Length in 
Nautical Miles 

Altitude 
(Feet) 

150 to 500 Max accpt 30,000 250 395 0 67 

Opn deslr. 27,000 II 375 0 63 
Mm accpt 25,000 II 362 0 60 

500 to 1,500 Max accpt 35,000 
OPn deslr 30,000 

Mm. accpt 27,000 

220 383 0 67 
II 351 0 60 

II 308 0 51 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths 

Speed Knots 
IAS TAS MACH 

Fuel Data at 13,750 Pounds Gross Weight 

Nautical M&s Dev. per Dev per 
per 1,000 Lbs 1,000 Lbs MACHO 01 

245 3% 
226 II 

214 II 

1% 
II 
II 

274 4% 
244 II 

232 II 

1% 
II 
II 

(The values above are to be substituted directly in the enroute equatmn m the appendix 

In substltutmg, dlvlde all percentage values by 100. ) 



Martm B-57B 

NARRATIVE SUMMARY 

Seauence of Ooeratlons 

After reachmg cruise altitude, (see Table I for optnnum cnnse 

altitudes for varmus stage lengths), a maxmum range alrspeed of Mach 

0 72 1s mantamed This 1s the operatlonally desirable enroute alrspeed 

Speed 

Manmum contmuous clean - Mach 0 82, with external tip 
tanks - Mach 0 78 

Manmum endurance 140 to 240 knots IAS 
Manmum range Mach 0 72 
Manmum allowable clean - 513 knots IAS, with external tip 

tanks - 444 knots IAS 

Turbulent air penetration 180-200 knots IAS at any gross 
weight and at all altitudes 

Altitude 

Maxmum operationally desirable 48, 000 feet 
Mmunum acceptable MEA 
Manmum endurance 33,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holding 1s accomplished at manmum endurance anspeed 
In a clean conflguratlon Turns at operatIona altitudes are executed at 
an angle of bank to accomplish a one-half standard rate or a standard rate 

turn at either maxnnum endurance or operatmnally desirable an-speed 
(See appendix for turnmg radius, angle of bank, and speed conversIon 

g=aphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Fuel Data at 52,000 Pounds Gross Weight 
stage Length In Altitude Speed Knots Nautical Miles Dev per Dev. per 
Nautical Miles (Feet) IAS TAS MACH per 1, 000 Lbs 5, OOOLbs MACH 0.01 

Any stage length Max accpt. 48,000 177 415 0 72 104 a. 0% 1 0% 
up to 1, 600 N M. Opn desz- 37, 500 230 ” ” 106 ,I II 

Mm accpt MEA 

(The values above are to be substituted directly in the enroute equation m the appendix. 
In substltutmg, dlvlde all percentage values by 100 ) 



North American F-86L 

NARRATIVE SUMMARY 

Seqlence of operatmns 

After reachmg cruise altitude, the maximum range amspeed ~111 

vary between 255 knots LAS and 275 knots IAS These are the operationally 
desirable enroute alrspeeds 

Speed 

Maxmum contmuous Mach 0 87 (no afterburner) 

Maxnnum endurance 180 knots IAS at 25,000 feet altitude 

Maxunum range 255 knots IAS at 36, 000 feet altitude 

Maxmx~m allowable 

Gross Weight Do Not Exceed 

At any gross weight 610 knots IAS (no external tanks) 

Turbulent air penetration 250 knots IAS at any gross weight 

and at all altitudes 

Altitude 

Maxnmum operatmnally desmable 38,000 feet 
Mnnmum acceptable 25, 000 feet 

Maxmx~m endurance 30,000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at 10 knots IAS above maximum 
endurance airspeed and in clean conflguratmn Turns at operatmnal 
altitudes are executed with an angle of bank to accomplish a one-half 
standard rate turn at 10 knots IAS above maxnnum endurance alrspeed 
(See appendix for turnmg radius, angle of bank and speed conversion 

g==phs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Fuel Data at 16,000 Pounds Gross Weight 
Stage Length 111 Altitude Speed Knots Nautical Miles Dev per Dev pel’ 
Nautical Miles (Feet) IAS TAS MACH per 1,000 Lbs 1,000 Lbs MACHO 01 

0 to 1, 200 Max accpt 38,000 250 452 0 79 213 3 8% 0 5% 
Opn deslr 34,000 275 454 ” II I! II 
Mm accpt 25, 000 ” 397 0 66 II I! I! 

(The values above are to be substituted duectly in the enroute equatmn nx the append= 

In substltutmg, dlvlde all percentage values by 100 ) 



North American TB-25M 

NARRATIVE SUMMARY 

sequence of operatmns 

After reachmg cruse altitude (see Table I for optmmm cruse 
altitudes for various stage lengths), an arspeed of 155 knots IAS 1s mam- 
tamed. This 1s the operatmnally desirable enroute arspeed. 

Speed (knots IAS) 

Maximum continuous 174 

Maxmmm endurance 115 

Maximum range 147 

Maximum allowable 278 

Turbulent an penetratmn 160 at 27,000 pounds gross weight 

(percent deviation per 1,000 pounds gross weight 1. 6%) 
at all altitudes. 

Altitudes 

Maxnnum operatmnally desirable 10,000 feet 

Mmmmm acceptable MEA 

Maxnnum endurance 9, 500 feet or below 

Holdmg Conflguratlon and Turnmg Ra&us 

Enroute holclmg 1s accomplished at ma.mmum endurance alrspeed 
In a clean conflguratmn. Turns at operatIona altitudes are executed at an 
angle of bank to accomplish a standard rate turn at either maxunum en- 
durance an-speed or operatlonally desirable an-speed (see appen&x fo_ 
turnmg ra&us, angle of bank, and speed conversion graphs) 



Enroute - 212 

TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

Fuel Data at 27, 000 Pounds Gross Weight 
Stage Length in Altitude Speed Knots Nautical Miles Dev. per 
Nautical Miles (Feet) IAS TAS per 1,000 Lbs 2, ooo Lbs 

0 to 150 Max accpt 10,000 155 180 357 3% 
Opn desn 5, 000 ” 167 333 II 

Mm accpt MEA 

150 to 1,500 Max. accpt. 10,000 155 180 357 3% 
Opn. deslr. 10,000 ” II II II 

Mm accpt. 5, 000 ” 167 333 11 

(The values above are to be substituted directly m the enroute equation m the appendm 
In substltutmg, dlvlde all percentage values by 100 ) 



North Amencan T-28A 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optnnum cruse 
altitude), an anspeed of 160 knots IAS 1s mamtamed. This 1s the operatmn- 
ally desnable enroute au-speed. 

Speed (knots IAS) 

Maximum contmuous 185 
Maxm-~um endurance 90 
Manmum range 130 
Maxmum allowable (vanes with altitude and ConfIguratIon) 

O- 2, 500 - 5,000 - 7.500 - 

Altitude 2,500 5,000 7,500 10,000 

No extra load 340 335 330 310 

With extra load 295 290 285 270 

Turbulent an penetratmn 160 at any gross weight and at all 
altitudes 

Altitudes 

Maxnnum operatmnally desn-able 10,000 feet 
Mmnnum acceptable MEA 
Mammum endurance 5,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accompllshed m clean conflguratmn, at 130 knots 
IAS with 2, 100 rpm and 24 Inches mamfold pressure Turns at operatmnal 
altitude are executed with an angle of bank to accomplish a standard rate 
turn (see appendix for turnmg radius, angle of bank, and speed conversIon 

graphs). 



TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

Fuel Data at 7,200 Pounds Gross Weight 
age Length In Altitude Speed Knots Nautical Miles Dev per Dev per 
autlcal Miles (Feet) IAS TAS per 100 Lbs 100 Lbs 5 Knots 

3 to 1,000 Max accpt. 10,000 160 187 92 2 2% 4.4% 

Opn. deslr. 5, 000 ” 171 11 II I, 

Mm. accpt MEA - 

(The values above are to be substituted dmctly in the enroute equatmn in the appendm. 
In substltutmg, dwlde all percentage values by 100.) 



North Amencan T-28B 

NARRATNE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optmnu-n cruise 
altitudes for various stage lengths), an anspeed of 150 knots IAS 1s 

mamtamed This 1s the operatmnally desirable enroute alrspeed 

Speed (knots IAS) 

Mammum contmuous Not avallable from manufacturer 

Maxnnum endurance 90 
Maxunum range Not avallable from manufacturer 

Manmum allowable (vanes with altitude and configuratmn) 

O- 2, 500 - 15,000 - 25,000 - 

Altitude 2,500 15,000 25,000 35,000 

No extra load 340 315 275 225 

With extra load 295 270 240 190 

Turbulent air penetratmn 160 at any gross weight and at all 

altitudes 

Altitude 

Maxn-num operatmnally desirable 35, 000 feet 

Mmnnum acceptable MEA 
Maxnnum endurance 10,000 feet 

Holdmg Configuratmn and Turnmg Radius 

Enroute holdmg 1s accomplished m clean conflguratmn, at 130 knots 
LAS with 2, 100 rpm and 24 Inches mamfold pressure Turns at operatmnal 
altitudes are executed with an angle of bank to accomplish a standard rate 
turn (see appendix for turnmg radius. angle of bank, and speed conversion 

graphs) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length in Altitude Speed Knots 
Nautical Miles (Feet) IA.5 TAS 

0 to 800 Max accpt 35,000 150 265 
Opn dean- 20, 000 ” 205 

Mm accpt MEA II 

Fuel Data at 8, 000 Pounds Cross Weight 
Nautlca.1 Miles Dev per 
per 100 Lbs 500 Lbs. 

94. 5 3. 5% 
I! II 

(The values above are to be substituted dmectly m the enroute equatmn m the append=. 

In substltutmg, dlwde all percentage values by 100 ) 



North American T2J - 1 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg crume altitude, an operatmnally desirable alrspeed 
of 220 knots IAS 1s mamtamed. 

Speeds 

Maxmmm continuous Mach 0.70 
Maxxnum endurance 139 knots IAS 
Maxmmm range 180 knots IAS 
Maxmmm allowable 0 - 7.800 feet, 486 knots IAS, above 

7,800 feet, Mach 0 85 

Turbulent axr penetratmn 200 knots IAS 

Altitudes 

Maxmum operatmnally desirable 40,000 feet 

Muxmum acceptable 20,000 feet 

Maxn-num endurance 40,000 feet 

Holdmg Conflguratmn and Turnmg Radms 

Enroute holdmg 1s accomplished at maxm-mm endurance alrspeed 
in a clean configuration. Turns at operatmnal altitudes are executed with 
an angle of bank to accomplish one-half standard rate turn, at either maxunum 
endurance or operatmnally desirable amspeed. (See append= for turnmg 
radus, angle of bank, and speed conversIon graphs). 



TABLE I, ENROUTE 
(Pelformance Data for Varlous Stage Lengths) 

stage Length In Altitude 

Nsutlcal Miles (Feet) 

Speed Knots 

IAS TAS 

Fuel Data at 8, 500 Pounds Gross Weight 

Nautical Miles Dev per 

per Lbs Lbs 

No enroute data avallable from operator: ax-craft IS presently engaged III performance tests 



Northrop F-89H 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum crmse 
altitudes for various stage lengths), axspeed varies between Mach 0 68 
and Mach 0.70 These are the operatmnally desirable enroute arrspeeds 

Speed 

Maxxnum contmuous Not avallable from operators 

Maxmum endurance 250 knots TAS 
Maxmum range Mach 0.70 

Maxunum allowable. Below 20, 000 feet, Mach 0.90 or 
470 knots IAS, whlchever 1s less. There are no air- 
speed lumtatmns above 20, 000 feet 

Turbulent Air Penetration 

At all altitudes With any tip tank fuel - 275 knots IAS, 

with no tip tanks or with tip tanks empty - 325 
knots IAS 

Altitudes 

Maxmnum operatmnally desirable 36, 000 feet 
Muumum acceptable 28, 000 feet 

Maxunum endurance 30,000 feet 

Holdmg Configuratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmmm endurance 
alrspeed m a clean conflguratmn. Turns at operatmnal altitudes are 
executed with an angle of bank to accomplish a one-half standard rate 
turn, at either maxmmx-n endurance or operatmnally desirable alrspeed 
(see append= for turnmg radms, angle of bank, and speed conversIon 

graphs). 

_- l, , 1 I.. c 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths ) 

Fuel Data at 40, 000 Pounds Gross Weight 
Stage Length m Altitude Speed Knots Nautical Miles Dev. per Dev. per 
Nautical Miles (Feet) LAS TAS MACH per 1,000 Lbs 1, 000 Lbs MACH 0 01 

0 to 500 Max. accpt. 32, 000 240 396 0.68 99.0 1.5% 0. 7% 
Opn. deslr 30, 000 255 400 ” 93 0 1 3% 0 5% 
Mm. accpt. 28,000 265 404 ” 87.0 1. 1% 0.3% 

500 and Up Max. accpt. 36,000 228 400 0.70 110 0 2.0% 1.1% 
Opn. deslr. 35, 000 235 404 ” 107.0 1.9% 1.0% 

Mm. accpt. 33, 000 242 407 ” 101.0 1. 7% 0.8% 

(The values above are to be substituted directly m the enroute equatmn m the appendix. In 

substltutmg, dlvlde all percentage values by 100. ) 



Republic F-84F Series 

NARRATIVE SUMMARY 

sequence of Operatmls 

After reachmg cruise altitude (see Table I for optmum cruise 
altitudes for various stage lengths), the average airspeed ml1 vary from 
Mach 0 64 to Mach 0 80, as shown in the table This 1s the operationally 
desirable range of alrspeeds 

Speed 

Maximum continuous Mach 0 88 
Maxmmm endurance 2.20 knots IAS 

Maxm.mm range 250 knots IAS 
Maxmum allowable Mach 0 95 

Turbulent air penetratmn 275 knots JAS at any gross weight 
and at all altitudes 

Altitude 

Maximum ape ratmnally de s1 rable 40,000 feet 

Mmunum acceptable 20.000 feet 

Maximum endurance 35,000 feet 

Holdmg Conflguratlon and Turmng Radms 

Enroute holdmg 1s accomplished at maxmum endurance alrspeed 
m a clean conflguratmn Turns at operatmnal altitudes are executed wth 
an angle of bank to accomplish a one half standard rate turn (See appendix 
for turnmg radius, angle of bank. and speed ccmversmn graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length in Altitude 

Nautical Miles (Feet) 

Fuel Data at 19,000 Pounds Gross Weight 

Speed Knots Nautical M&s Dev. per Dev. peg’ 
IAS TAS MACH per 1,OOOLbs 1,000 Lbs MACH 0.01 

0 to 500 Max accpt 35,000 265 450 0. 78 231 3. 7% 

Opn deslr. 30, 000 280 440 0 75 210 2. 6% 
Mm accpt. 20,000 295 395 0. 64 173 2.4% 

500 to 1,000 Max accpt. 40,000 245 460 0 80 237 5 3% Not avallable 
Opn deslr 35,000 265 450 0 78 231 3. 7% from 
Mm accpt 30,000 280 440 0 75 210 2 6% operator 

1,000 and up Max. accpt 40,000 245 460 0.80 237 5 3% 
Opn deslr. 40, 000 ‘I ” ‘I ,I 11 

Mm accpt. 35,000 265 450 0 78 231 3 7% 

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

,j,, _~. I .,,., .., ,,, ,, ,“/, ,., 



Sikorsky H-19D 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After xeachmg cruse altitude (see Table I for crmse altitudes for 
“armus stage lengths), enroute alrspeed ~111 vary between 68 and 73 knots 
IAS These are operatmnally desirable enroute axspeeds 

Speed 

Mammum continuous 100 knots IAS 
Maxmum endurance 52 knots IAS 
Maxmxnn range. 76 knots IAS 
Maxmmm allowable* 115 knots IAS 

Mmunum allowable rotor rpm 170 

Mammum allowable rotor rpm 245 
Operatmnally desirable rotor rpm 185 to 220 

Turbulent ax penetratmn 70 knots IAS at any gross weight 
and at all altitudes 

Altitude 

Maxmum operatmnally desirable 6,000 feet 
Mmunum acceptable MEA 
Maxunum endurance MEA 

Holdmg Conflguratmn and Turnmg Radms 

Enroute holdmg 1s accomplished at crmse alrspeed Turns at 

operatmnal altitudes are executed normally with an angle of bank to 
accomplish standard rate turns at either maxnmxm endurance or 
operatmnally desirable airspeed (See appendm for turnmg radius, angle 
of bank and speed conversmn graphs ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Fuel Data at 7, 800 
stage Length 111 Altitude Speed Knots Nautical Miles 
Nautical Miles (Feet) IAS TAS per 100 Lbs 

0 to 50 Max accpt 2,000 73 75 32 2 

OPn deslr 2,000 ‘1 II II 

Mm accpt MEA II ,I 

50 to 350 Max accpt 6,000 68 74 29 4 
Opn demr 4,000 70 II 31 2 

Mm accpt 2,000 73 75 32 2 

Pounds Gross Weight 

Dev per 
1,000 Lbs 

16 7% 
II 

21.oqo 

17 0% 
16 7% 

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



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

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for cruse altitudes for 

various stage lengths), the au-speed ~11 vary between 76 and 93 knots 

LAS. These are the operationally desirable enroute alrspeeds. 

Speed 

Manmum contmuous 95 knots IAS 

Maxlmum endurance 60 knots IAS 
Maxmnun range 85 knots IAS 

k Maximum allowable 110 knots IAS 

Mmunum allowable rotor rpm 170 
Maximum allowable rotor rpm. 258 
Operatmnally desirable rotor rpm 195 to 220 

Turbulent air penetration 75 knots IAS at any gross weight 
and at all altitudes 

Altitudes 

Maximum operatmnally desirable 8, 000 feet 
Mllumum acceptable: 2. 000 feet 
Maxmum endurance 2,000 feet 

Holdmg ConfiguratIon and Turning Radius 

Enroute holding 1s accompllshed at cruse alrspeed. Turns at 
operatmnal altitudes are executed normally wth an angle of bank to 
accomplish standard rate turns at either maxmum endurance or 
operatmnally desirable alrspeed. (See appendix for turnmg radius, angle 
of bank and speed conversIon graphs. ) 



Lrlroute - z/2 

TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

Fuel Data at 
Stage Length m *Altitude Speed Knots Nautical Miles 
Nautical M11es (Feet) IAS TAS per 100 Lbs. 

0 to 50 Max accpt. 6, 000 82 90 20. 8 
Opn. deslr 2, 000 93 96 23.2 
Mm. accpt. 2, 000 ” 9, II 

50 to 300 Max. accpt. 8,000 76 86 18.2 
Opn desm 4, 000 87 92 22.7 
Mm accpt 2,000 93 96 23 2 

Pounds Gross Weight 

Dev. per 
1,000 Lbs. 

61 0% 
22.5% 

II 

49 0% 
36 0% 
22.5% 

*Thm hellcopter cannot fly above 8,000 feet at gross weights III excess of 13, 300 pounds. 

(The values above are to be substituted directly 1x1 the enroute equation m the appendx 
In substltutmg, dwlde all percentage values by 100.) 

pi. ,,,, ,. ., ,,,, 



Sikorsky H-37A 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for cruise altitudes for 
various stage lengths), enroute alrspeed ~111 vary between 70 and 90 knots 

IAS These are operationally desmable enroute ax-speeds 

Saeeds 

Maxmmm contmuous 100 knots IAS 
Maximum endurance 75 knots LAS 

Maxmnum range 79 knots IAS 

Maxmmm allowable 110 knots LAS 

Mmmmm allowable rotor rpm 140 

Maxunum allowable rotor rpm 215 
OperatIonally desuable rotor rpm 157 to 185 

Turbulent air penetration 75 knots lAS at any gross weight 
and at all altitudes 

Altitudes 

Maxmum operatlonally desirable 8, 000 feet 
Muumum acceptable 2, 000 feet 
Mammum endurance 2, 000 feet 

Holdmg Configuration and Turnmg Radius 

Enroute holdmg 1s accomplished m a clean ConfIguratIon at cruse 
amspeed Turns at operatlonal altitudes are executed normally with an 
angle of bank to accomplish a standard rate turn at either maxnnum 
endurance or operatlonally desirable alrspeeds (See appendix for turnmg 
radius, angle of bank and speed conversmn graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

tage Length m Altitude 
\Tautlcal Miles (Feet) 

0 to 50 Max accpt 6, 000 
Opn. deslr. 2, 000 
Mm. accpt. 2,000 

50 to 300 Max accpt 8,000 

Opn deslr. 4, 000 
Mm accpt 2,000 

Speed Knots 
LAS TAS 

72 78 

90 93 
II I! 

70 79 6 7 11 0% 
79 84 7 7 2 0% 

90 93 8 2 none 

Fuel Data at 
Nautical Miles 
per 100 Lbs 

7 5 

8. 2 
II 

Pounds Gross Weight 
Dev per 

1,000 Lbs 

5 7% 
none 

II 

(The values above are to be substituted directly In the enroute equation m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 



Vertol H-21C (44-B) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cnuse altitude (see Table I for cruise altitudes for 
various stage lengths), enroute anspeed ~111 vary between 64 and 81 knots 

IAS. These are the operatmnally desirable enroute alrspeeds 

Speeds 

Maxmum continuous 95 knots IAS 
Maxmnun endurance 58 knots IAS 
Maxmum range 76 knots IAS 

Maxnnum allowable 100 knots IAS 
Mmmrnun allowable rotor rpm 233 

Maxunum allowable rotor rpm. 258 

Operatmnally desirable rotor ri)m 240 

Turbulent air penetratmn 75 at any gross weight and at all 
altitudes 

Altitudes 

Maxunum operatmnally desirable 8,000 feet 
Mmnnum acceptable 2,000 feet 

Maxmmm endurance 2,000 feet 

Holdmg Configuratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at cruse alrspeed Turns at 
operatmnal altitudes are executed normally with an angle of bank to accom- 
plush a standard rate turn at either maxnmun endurance or operationally 

desirable alrspeed (See appendm for turnmg radius, angle of bank and 
speed conversion graphs ) 



TABLE I, ENROUTE 
(Pc~forrnance Data for Various Stage Lengths) 

stage Length In Altitude 
Nsutlcal Miles (Feet) 

Speed Knots 
IAS TAS 

Fuel Data at 13, 500 Pounds Gross Weight 
Nautical Miles Dev per 

PC* 100 Lbs 2,000 Lbs 

0 to 50 Max accpt 6,000 76 83 16 1 41% 

Opn deslr 2,000 81 ” 17 8 33% 
Mm accpt 2,000 II II !I iv 

50 to 300 Max accpt 8,000 64 72 14 5 48% 

Opn deslr 4,000 77 82 17 0 36% 

Mm accpt 2,000 81 83 17 8 33% 

(The values above are to be substituted directly in the enroute equatmn m the appendix 
In substltutmg, dlmde all percentage values by 100 ) 
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Boemg B-377 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruwe altitude (see Table I for crmse altitudes 

for varmus stage lengths), enroute anspeed varuzs between 176 and 185 
knots L4S 

Speed (knots IAS) 

Maxnnnm c ontlnuous 264 
Maxnnum endurance 171 
Maxnnnm range 186 

Manmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 302 

Turbulent an penetratmn 165 to 190 at any gross weight and 
at all altitudes 

Altitude 

Maxnnum operationally desnable 25, 000 feet 
Mmunum acceptable 6, 000 feet 

Maxnnum endurance 14,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmnm endurance anspeed 
nx a clean conflguratmn Turns at operatmnal altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxnnum 
endurance alrspeed or operatmnally desirable alrspeed (see appendix for 
turnmg radius, angle of bank and speed conversmn graphs) 



TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

stage Length In Altitude 
Nautical Miles (Feet) 

Speed Knots 
*Fuel Data at 120,000 Pounds Gross Weight 

Nautical Miles Dev. per 
10, 006 Lbs IAS TAS per 1,000 Lbs 

185 224 83 3 
II ,I II 

184 204 82 0 

0 to 150 Max accpt 12,000 
Opn. deslr II 

Mm accpt. 6,000 

9% 
11 

7% 

150 to 500 Max accpt 14,000 185 232 83 5 9% 
Opn deslr 11,000 II 220 82 8 8% 
Mm accpt 9,000 II 213 82 5 II 

500 to 3,000 Max accpt 25,000 176 262 83 5 
Op. desxc 25,000 II II II 

Mm accpt 14,000 185 232 II 

8% 
I! 

9% 

*Increase fuel requred by 1% for each 6’ C above standard 

(The values above are to be substituted dmctly in the enroute equatmn in the append= 

In substltutmg, dlvlde all percentage values by 100 ) 



Boemg 707-121 

NARRATIVE SUMMARY 

Sequence of Operatmns -- 

After reachmg cruise altitude (see Table I for optnnum cruise 
altltudes for various stage lengths), a maxnnum range alrspeed of Mach 
0 79 1s mamtamed except for stage lengths of 500 nautical rmles or less 
which are flown at Mach 0 55 These are the operatmnally desn-able air- 

speeds 

Speed 

Maxmnum continuous Mach 0 82 
Maxrnum endurance 242 knots TAS 
Maxnnum range Mach 0 79 

Maxnnum allowable Mach 0 90 

Turbulent air penetration 240 knots IAS at any gross weight 

and at all altitudes 

Altitude 

Maxmxrm operatmnally desn-able 38, 000 feet 

Mnnmum acceptable 7, 000 feet 
Maxmum endurance 25, 000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmmm endurance alrspeed 
In a clean conflguratlon An alternate conflguratmn 1s with gear down 
Turns at oueratlonal altitudes are executed with an angle of bank to 
accomplish a one-half standard rate turn, at either maxnnurn endurance or 
operationally desirable anspeed (see appendix for turnmg radius, angle of 
bank, and speed convei-slon graphs) 



tage Length in 
?autxal Miles 

0 to 500 

500 to 1.000 

,000 to 1,700 

,700 to 3,000 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Altitude 

(Feet) 

Fuel Data at Pounds Gross Weight 
Speed Knots Nautical M&s Dev per Dev per 

TAS MACH per 1,000 Lbs 10,000 Lbs MACHO 01 IAS 

352 0.55 
354 0 25 (estmated) 
357 II 

Max accpt 9,000 311 

Opn deslr 8,000 317 

Mm accpt 7,000 322 

Max accpt. 25, 000 330 

OPn deslr 22, 500 350 

Mm accpt 20,000 368 

Max accpt. 30,000 300 

Opn deslr 27, 500 315 

Mm accpt 25,000 330 

465 0 79 
470 II 33 (estmated) 
475 ,, 

Max accpt 38,000 250 453 
Opn deslr 34, 000 275 458 
Mm accpt 30,000 300 465 

475 0.79 
480 II 

485 I! 
30 (estmated) Not avalable from 

operators. 

0.79 
II 35 (estmated) 
II 

(The values above are to be substituted dxectly in the enroute equatmn in the appendx 

In substltutmg, dwlde all percentage values by 100. ) 



Convair 340 1440 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude (see Table I for optnnum crume 

altitudes for various stage lengths), enroute amspeed will vary from 
162 to 192 knots LAS These are the operatmnally desn-able enroute am- 

speeds. 

Speed (knots LAS) 

Maxnnum contmuous 260 (up to 13,000 feet Above 13, 000 

feet, reduce alrspeed 6 knots per 1, 000 feet) 
Manmum endurance 130 
Maxnnum range 160 (at 5, 000 feet and 48,000 pounds gross 

weight) 
Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 293 (up to 13, 000 feet, 
above 13,000 feet reduce 
an-speed 6 knots per 

1,QOO feet) 

Turbulent an penetration 160 at any gross weight and at all 
altitudes 

Altitudes 

Maxnnum operatmnally desirable 20. 000 feet 
Mmnnum acceptable: 2, 000 feet 
Manmum endurance 10,000 feet 

Holdmg Configuration and Turnmg Radius 

Enroute holdmg IS accomplished at maxnnum endurance anspeed 
m clean conflguratmn Turns at operatmnal altitude are executed with an 

angle of bank to accomplish standard rate turn at either maxnnum endurance 
or operatlonally desirable anspeed (see append= for turnmg radius, angle 
of bank, and speed conversion graphs) 



TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

Stage Length in Altitude 
Nautical M&s (Feet) 

0 to 200 Max accpt. 10,000 

Opn. deslr 5,000 
Mm. accpt 2,000 

200 to 500 Max. accpt. 16,000 

Opn deslr. 10,000 
Mm accpt. 8,000 

500 to 1,000 Max. accpt. 20,000 
C&n desn. 15, 000 
Mm. accpt. 10, 000 

Speed Knots 
IAS TAS 

180 211 
187 201 

192 197 

171 218 
180 211 
183 206 

162 219 
173 218 
180 211 

Fuel Data at 47, 000 

Nautical M&s 
per 1,000 Lbs 

199 
190 
185 

202 

199 
195 

210 

202 

199 

Pounds Gross Weight 

Dev. per 
1,000 Lbs. 

0.5% 
II 

II 

0.5% 
II 

II 

0.5% 

11 

I, 

(The values above are to be substituted dx-ectly m the enroute equation m the append=. 

In substltutmg, dlvlde all percentage values by 100. ) 



De Havilland “Comet” 4 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optmxum cruise 

altitudes for various srage lengths), a constant alrspeed of Mach 0.74 1s 

mamtalned This 1s the operatmnally desirable enroute alrspeed. 

For long range routes, a clnnb cruise procedure IS desm-able 
After reachmg the lmtlal altitude (30, 000 feet), a clnnb cruise procedure 
1s establlshed mamtammg a constant alrspeed of Mach 0 70 and approx- 
nnately 20 fpm rate of clnnb 

Speed 

Maxmxnn continuous Mach 0 77 
Maxmum endurance 210 knots IAS 
Mammum range Mach 0. 69 
Maxxnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 

Turbulent air penetratmn 

Mach 0. 77 

Mach 0.67 or 220 knots IAS 

(whxhever LS less), At any 
gross weight and at all 
altitudes. 

Altitude 

Maxnnum operatmnally desirable 42, 000 feet 
Mmnnum acceptable 20,000 feet 
Manmum endurance 30,000 feet 

Holdmg Conflguratmn and Turmng Radius 

Enroute holdmg 1s accomplished at maxmmm endurance alrspeed 
In a clean configuration. Turns at operatmnal altitudes are executed at an 
angle of bank to accomplish one half standard rate turns at either maxnnum 

endurance or operatmnally desirable alrspeed (see appendix for turnmg 
radius, angle of bank and speed conversIon graphs). 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length in Altitude Speed Knots 
Fuel Data at 135,000 Pounds Gross Weight 
Nautical Miles Dev per Dev per 

Nautical Miles (Feet) L4S 

500 to 1,000 Max. accpt. 30, 000 218 
Opn. deslr 30,000 ” 

Mm accpt 25,000 310 

’ 1, 000 to 2, 000 Max. accpt 35,000 250 
Opn. deslr 35,000 ” 

Mm accpt 30,000 278 

TAS MACH per 1, 000 Lbs 1, 000 -Lbs MACH-O. 01 

435 0 74 4s 0 
II I! !I 

445 ” 43 7 

427 0.74 61 6 
II II I, 

435 ” 48 0 

Not 
AvaIlable 

from 

manufacturer. 

:At gross weights m excess of 135,000 pounds, a clnnb ci-ulse procedure 1s uutlated at 30, 000 feet 
mamtammg Mach 0. 70 and 20 fpm rate of clnnb. 

(The values above are to be substituted directly m the enroute equatmn in the appendix In 
substltutmg, dlvlde all percentage values by 100. ) 



Douglas DC-3 (C-47-R4D) 

NARRATIVE SUMMARY 

sequence of operations 

After reachmg cruse altitude (see Table I for optmmm cruse 
altitudes for various stage lengths), a constant alrspeed of 160 knots IAS 

1s mamtamed This 1s the operatlonally desirable enroute alrspeed 

Speed (knots IAS) 

Maximum continuous 183 
Maxunum endurance 105 

Maxmum range 130 
Maxlmutn allowable 

Gross Weight Do Not Exceed 

At any gross weight - - - - - - - - - - - - - 223 

Turbulent air penetration 121 at any gross weight and at all 

altitudes 

Altitudes 

Maxunum operationally desirable 12, 000 feet 

Mmmmn acceptable MEA 
Maxunum endurance MEA 

Holdmg Configuration and Turnmg Ra&us 

Enroute holdmg 1s accompl~sheo at maxmnum endurance auspeed 
In a clean configuration. Turns at operational altitude are executed with an 
angle of bank to accomplish a standard rate turn at either maxmmm endur- 
ance or operationally desirable alrspeed (see appendm for turnmg radius, 
angle of bank, and speed conversion graphs) 



Stage Length in 
Nautl cal files 

0 to 150 

150 to 500 

500 to 1,000 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Altitude Speed Knots 

(Feet) IAS TAS 

Max accpt 6, 000 
Op. deslr 5,000 
Mm, accpt MEA 

160 174 
II 172 

Max. accpt. 9,000 

Opn deslr 7,000 

Mm. accpt MEA 

160 183 
II 178 

Max. accpt 12,000 

Opn deslr 10,000 

Mm. accpt MEA 

160 192 36. 3 
II 186 35 0 

Fuel Data at 25, 346 Pounds Gross Weight 

Nautical M&s Dev per 
per 100 Lbs 1, 000 Lbs. 

33 0 No devlatlon 
32 4 11 

II 

34 7 

33 5 

No devlatlon 
I, 
II 

No devlatlon 
tt 
0, 

(The values above are to be substituted directly m the enroute equation m the appendm 

In substltutmg, &vlde all percentage values by 100. ) 

,. 



Douglas DC-4 (C-54) 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg crmse altitude (see Table I for optmum cruse 
altitudes for var‘lous stage lengths) a maxmnun range alrspeed of 150 knots 
IAS 1s mamtamed This 1s the operationally desmable enroute alrspeed. 

Speed (knots IAS) 

Mammum contmuous Not avallable from operators. 
Maxmum endurance 140 at a gross weight of 70,000 pounds 
Mammum range 150 

Maxm-mm allowable 217 (glide or dive) 

Turbulent Air Penetration 140 to 150 at any gross weight 

and at all altitudes 

Altitudes 

Maxu-num operatlonally desirable 12,000 feet 
Mmm-mm acceptable 10,000 feet 

Mammum endurance MEA 

Holdmg Conflgurat~on and Turnmg Radius 

Enroute holdmg IS accomplished at maxxmun endurance axspeed 

1x1 a clean conflguratlon. Turns at operatIona altitudes are executed with 
an angle of bank to accomplish a standard rate turn, at either maxm-~um 
endurance or operatlonally desirable alrspeed (see appendix for turning 
radius, angle of bank and speed conversion graphs) 



stage Length In 
Nautical Miles 

0 to 150 

150 to 600 

600 to 1, 300 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Altitude 

(Feet) 

Max accpt. 6,000 

Opn. deslr. 6,000 
Mm accpt. MEA 

Max. accpt. 10,000 

Opn desn-. 8, 000 
Mm accpt. 6, 000 

Max. accpt 12,000 
OPn deslr. 10,000 

Mm. accpt 8,000 

Speed Knots 
LAS TAS 

150 163 
I, ,I 

150 174 
,I 169 
,I 163 

150 180 
II 174 
II 169 

Fuel Data at 70, 000 Pounds Gross Weight 
Nautical Miles Dev per 

per 100 Lbs 1,000 Lbs. 

14 6 2.6% 
11 (1 

13.9 2.0% 
14.2 2.4% 
14 6 2.6% 

13 4 1.5% 
13 9 2 0% 
14.2 2 4% 

(The values above are to be substituted directly m the enroute equatmn m the appendix 

In substltutmg, dlvlde all percentage values by 100. ) 



Douglas DC-6 

NARRATIVE SUMMARY 

sequence of operations 

After reachmg cruse altitude, (see Table I for optmnm cruise 

altitudes for various stage lengths), enroute anspeed vanes between 175 
and 204 knots LAS This 1s the operatlonally desirable enroute alrspeed 
range. 

Speed (knots IAS) 

Manmum contmuous 245 (below 17, 000 feet altitude) 

Maxunum contmuous alrspeed 1s reduced 5 knots per 

1, 000 feet altitude above 17, 000 feet 
Maxnnum endurance 140 

MaxImum range Not avallable from operator 

MaxImum allowable 297 (below 12, 000 feet altitude) 

Manmum allowable alrspeed 1s reduced 5 knots per 
1, 000 feet altitude above 12, 000 feet 

Turbulent air penetration 147 to 156 

Altitude 

Maxmum operatlonally desn-able 24, 000 feet 

Mmlmum acceptable 5, 000 feet 

MaxImum endurance 5,000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxImum endurance alrspeed 
In a clean configuration Turns at operatIona altitude are executed with 
an angle of bank to accomplish a standard rate turn (See appendix for 
turnmg radius, angle of bank, and speed conversIon graph. ) 



stage Length 111 
Nautical Miles 

Jp to 500 

300 and up 

TABLE I, ENROUTE 
(Performance Data for Varlous Stage Lengths) 

Fuel Data at 85, 000 to 90,000 Pounds 
Gross Weight 

Altitude Speed Knots Nautical Miles Dev. per 
(Feet) IAS TAS per 100 Lbs 100 Lbs 

Max accpt 15,000 187 242 11 2 
OPn deslr. 10,000 195 233 11 4 
Mm accpt. 5, 000 204 225 11.0 

Max. accpt. 20,000 175 247 11.4 
Opn deslr. 15, 000 187 242 11.2 
Mm accpt 12,000 192 237 11.6 

Not avallable from 

operator. 

(The values above are to be substituted directly m the enroute equation 1x1 the appendm. 

In substltutmg, dlwde all percentage values by 100 ) 



Douglas DC-6B 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optimum cruse 

altitudes for various stage lengths), enroute alrspeed varxs between 180 

and 195 knots IAS as mdlcated m Table I These are the operationally 

desirable enroute alrspeeds 

Speed (knots IAS) 

Maximum contmuous 245 (below 17, 000 feet altitude). Max- 

lmum contmuous alrspeed 1s reduced 5 knots per 1,000 
feet altitude m excess of 17,000 feet. 

Maxmum endurance 141 

MaxImum range 240 (below 17,000 feet altitude). Maximum 
range airspeed 1s reduced 5 knots per 1, 000 feet altitude 
In excess of 17,000 feet 

Maxunum allowable 297 (below 12, 000 feet altitude). Max- 
lmum allowable alrspeed IS reduced 5 knots per 1.000 

feet altitude m excess of 12, 000 feet. 

Turbulent au penetration 158 to 165 (at gross weight of 
80,000 pounds and above), 148 to 158 (at gross weights 
up to 80,000 pounds) 

Altitude 

Maxmum operationally desirable 19,000 feet 

Muumum acceptable 8,000 feet 
MaxImum endurance 8,000 feet 

Holdmg ConfiguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxImum endurance alrspeed 
m a clean conflguratlon. Turns at operatIona altitudes are executed w1t.h 
an angle of bank to accomplish a standard rate turn at either maxlmum 

endurance or operatlonally desirable alrspeed (see appendix for turnmg 

radius, angle of bank, and speed conversIon graphs) 



Stage Length m 
Nautical Miles 

500 to 1,000 

1,000 to 1, 500 

1, 500 nautical 

miles and up 

(step climb 
after 1,000 
nautical rmle s) 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Altitude Speed Knots 
(Feet) IA.5 TAS 

Max. accpt. 12, 000 186 223 
Opn deslr. 10,000 190 222 

Mm. accpt. 8,000 I95 ‘1 

Max. accpt. 17, 000 187 240 
Opn. deslr. 14, 000 186 230 
Mm. accpt 8,000 195 222 

Inltlal Altitude 

Max. accpt 12,000 186 223 
Opn. desu-. 10, 000 190 222 

Mm. accpt 8,000 195 ” 

Altitude after Step Climb 

Max. accpt. 19, 000 181 240 
Opn. deslr. 17,000 184 238 

Mm. accpt 15,000 188 235 

*Fuel Data at 95,000 Pounds Gross Weight 
Dev. per 

Nautical M&s 1, 000 Lbs. 
per 100 Lbs. Decrease m G. W. 

11.0 Negllglble 
11 1 II 

,I II 

99 1.5% 
10.8 Negllglble 
Il. 1 11 

11.0 Negllglble 
11.1 1, 

II 11 

11.2 Negllglble 
II I! 

11.3 11 

* Step climb data based on fuel burn-off of 9000 pounds, glvmg a gross weight of 86, 000 pounds. 

(The values above are to be substituted directly m the enroute equation in the appendix. In 

substltutmg, dlvlde all percentage values by 100. ) 



Douglas DC-7 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optimum cruise 
altitudes for various stage lengths), enroute alrspeed ~111 vary between 
210 and 245 knots IAS These are the operatlonally desirable enroute 
axspeeds 

Speed 

Maxmum contmuous 
Sea level to 13, 000 feet altitude 265 knots IAS 
Above 13, 000 feet altitude Mach 0 52 

Maxlmum endurance Not avaIlable from operator 
MaxImum range 

At a gross weight of 100,000 pounds 182 knots IAS 

Devlatlon per 10,000 pound change m gross weight 4 4% 

Maxnnum allowable 
Sea level to 11, 000 feet altitude 309 knots IAS 

Above 11, 000 feet altitude Mach 0 585 

Turbulent air pen&r&Ion 
Below 100,000 pounds gross weight 170 knots IAS 

Above 100,000 pounds gross weight 180 knots IAS 

Altitude 

MaxImum operatlonally desirable 24, 000 feet 
Mmlmum acceptable 8, 000 feet 
Maxunum endurance Not avallable from operator 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accomplished at a speed of 145 knots IAS with 
flaps extended 20 degrees Turns at operarlonal altitudes are executed 
with an angle of bank to accomplish a standard rate turn (See appendix for 
turnmg radius, angle of bank, and speed conversIon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Fuel Data at 105,000 Pounds Gross Weight 
Stage Length m Altitude Speed Knots Nautical Miles Dev per 

Nautical Miles (Feet) IAS TAS per 1,000 Lbs 10, 000 Lbs 

150 to 700 Max accpt 13,000 230 282 93. 5 2 4% 

Opn. deslr 12.000 240 287 95 5 1 9% 
Mm accpt 8,000 245 277 92. 0 1 4% 

700 and Up Max accpt 23,000 210 296 98 5 3 8% 

Opn deslr 22,000 215 301 100 0 3 1% 

Mm accpt. 16, 000 225 287 95 5 2 3% 

(The values above are to be substituted duectly m the enroute equation m the appendix. 
In substltutmg, dlmde all percentage values by 100 ) 



Douglas DC-7B 

NARRATIVE SUMMARY 

sequence of operatmns 

After reachmg cruise altitude (see Table I for optnnum cruise 

altitudes for varmus stage lengths), enroute alrspeed ~111 vary between 
210 and 245 knots IAS These are the operatmnally desirable enroute 
anspeeds 

Speed 

Maxnnum contmuous 

Sea level to 13, 000 feet altitude 265 knots IAS 
Above 13, 000 feet altitude Mach 0 52 

Maxnnum endurance Not avallable from operator 
Maxnnum range 

At a gross weight of 100,000 pounds 182 knots IAS 

Devlatlons per 10, 000 pound change m gross weight 4 4% 
Maxmum allowable. 

Sea level to 11, 000 feet altitude 309 knots IAS 
Above 11, 000 feet altitude Mach 0 585 

Turbulent air penetration 

Below 100,000 pounds gross weight 170 knots IAS 
Above 100, 000 pounds gross weight 180 knots IAS 

Altitude 

Manmum operatmnally desirable 24, 000 feet 
Mnnmum acceptable 8, 000 feet 
MaxImum endurance Not avaIlable from operator 

Holdmg Conflguratlon and Turmng Radius 

Enroute holdmg 1s accomplished at a speed of 145 knots IAS with 
flaps extended 20 degrees Turns at operatmnal altitudes are executed 
with an angle of bank to accomplish a standard rate turn (See appendix for 
turnmg radius, angle of bank, and speed conversmn graphs ) 



stage Length 111 Altitude 

Nautical Miles (Feet) 

150 to 700 MaX accpt 

OPn desn- 
M1n accpt 

700 and Up Max accpt 

OPn deslr 
Mill accpt 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Fuel Data at 110, 000 Pounds Gross Weight 

Speed Knots Nautical Miles Dev per 

IAS TAS per 1, 000 Lbs 10,000 Lbs 

13,000 230 282 93 5 2 4% 

12,000 240 287 95 5 1 9% 

8,000 245 277 92 0 1 4% 

23, 000 210 296 98 5 3 8% 

22,000 215 301 100 0 3 1% 

16, 000 225 287 95 5 2 3% 

(The values above are to be substituted directly m the enroute equatmn in the appendx 

In substltutmg, dlvlde all percentage values by 100 ) 



Douglas DC-7C 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude (see Table I for optmmum cruise 

altitudes for varmus stage lengths), alrspeed will vary between 178 and 230 

knots IAS These are the operatlonally desirable enroute airspeeds 

Speed 

Maxnnum contmuous Mach0 52 
Manmum endurance 148 knots LAS 

Maxumum range- 178 to 230 knots IAS (see Table I) 
Maxnnum allowable Mach 0 58 at any gross weight and at 

all altitudes 

Turbulent an penetratmn 
100,000 pounds gross weight and below 165 knots IAS 
100,000 to 125,000 pounds gross weight 175 knots IAS 

Above 125,000 pounds gross weight 190 knots IAS 

Altitude 

Maxmx~m operatlonally desirable 25,000 feet 
Mmnnum acceptable 10,000 feet 

Maxumxn endurance 15,000 feet 

Holdmg Conflguratmn and Turnmg Radms 

Enroute holdmg 1s accomplished at maxnmum endurance alrspeed 
in a clean conflguratmn An alternate conflguratlon 1s with the speed brake 
extended. Turns at operational altitudes are executed with an angle of bank 
to accomplish a standard rate turn at either maxmmm endurance or 

operatlonally desirable airspeed (See appendix for turnmg radms, angle 
of bank, and speed conversion graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths 

Stage Length m Altitude 
Nautical Miles (Feet) 

0 to 500 Max accpt. 25,000 

(Eastbound) Opn. deslr 20,000 

Mm accpt. 15,000 

500 to 1,000 Max accpt. 25,000 

(Eastbound) Opn. accpt. 23,000 

Mm. accpt. 15, 000 

0 to 500 Max. accpt 16,000 

(Westbound) Opn. deslr. 16, 000 

Mm. accpt. 10,000 

500 to 1,000 Max. accpt. 25,000 

(Westbound) Opn. deslr 23,000 
Mm accpt. 15,000 

*Not applicable 

Fuel Data at 112,500 Pounds Gross Weight 

Enroute Speed Nautical M&s Dev per 10,000 Lbs. GW 
IAS TAS MACH per 1. OOOLbs Increase Decrease 

178 266 0.44 

210 287 0.47 

220 275 0.44 

178 266 0 44 

200 280 0.46 
220 275 0.44 

216 277 0 45 

216 277 0.45 
230 268 0 42 

178 266 0.44 
200 280 0.46 
220 275 0.44 

100.3 N/A* 

98.4 3 1% 

97 1 2. 6% 

100 3 

100 2 

97. 1 

97.8 

97 a 
94. 2 

100.3 
100 2 

97 1 

N/A* 
N/A* 

2 6% 

2. 6% 

2. 6% 
2 2% 

N/A* 
N/A* 

2. 6% 

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

0.5% 
2 0% 

1.9% 

0 5% 
0 2% 

1.9% 

2.2% 
2 2% 
1 6% 

0 5% 
0 2% 

1 9% 



FaIrchIld F-27B 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude (see Table I for optimum cruse 

altitudes for various stage lengths), an alrspeed of 220 knots TASIS mam- 
tamed This 1s the operatlonally desirable alrspeed 

Speed (knots IAS) 

Manmum contmuous 227 
Manmum endurance 106 

MaxImum range 164 
Maxmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 259 below 18, 000 feet 

Above 18,000 feet reduce _ 
alrspeed 5 knots per 1,000 
feet mcrease m altitude 

Turbulent air penetration 154 at any gross weight and at 

all altitudes 

Altitude 

Manmum operatmnally desirable 20,000 feet 

Munmum acceptable 8, 000 feet 

Manmum endurance 20,000 feet 

Holdmg ConfiguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at manmum endurance anspeed 
with a clean conflguratmn Turns at operatmnal altitudes are executed 
with an angle of bank to accomplish a standard rate turn at either maxlmum 

endurance alrspeed or operatmnally desirable alrspeed 

An alternate method of holdmg 1s accomplzhed by utlllnng 16 5 
degrees flaps and manmum endurance alrspeed (See appendix for turmng 

radius, angle of bank and speed conversIon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length in Altitude 

Nautical Miles (Feet) 
Speed Knots 

LAS TAS 

Fuel Data at 32,000 Pounds Gross Weight 

Nautical Miles Dev per 
per 100 Lbs 1,000 Lbs 

0 to 150 

150 to 500 

500 to 1,000 

Max. accpt 10,000 
Opn deslr 10,000 
Mm accpt 8,000 

Max accpt 20,000 
Opn deslr 15,000 
Mm. accpt 10,000 

Max accpt 20,000 
Opn deslr 20,000 

Mm accpt. 10,000 

190 
,I 

194 

162 220 19 3 
178 II 16 6 

190 !I 14 4 

162 
!I 

190 

220 
II 
II 

220 
I, 
II 

14 4 
!I 

13 a 

19 3 
II 

14 4 

1% 
II 

11 

2% 

1% 
II 

2% 
I! 

1% 

(The values above are to be substituted directly m the enroute equatmn m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 



Lockheed Electra 188 

NARRATIVE SUMMARY 

Seauence of Ooeratmns 

After reachmg cruise altitude (see Table I for optimum cruise 
altitudes for varuxus stage lengths), alrspeed varies between 342 and 347 

knots TAS These are the operatlonally desirable enroute alrspeeds. 

Speed 

MaxImum contmuous Mach 0 615 (above 12,000 feet) 

MaxImum endurance- 240 knots TAS 

Maximum range 346 knots TAS 
Maxmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 364 knots IAS 
below 8, 000 feet 
Mach 0 64 at 8,000 
feet and above 

Turbulent air penetration 170 knots IAS at any gross 

weight and at all altitudes 

Altitude 

Maximum operatmnally desirable. 25,000 feet 
Mmnnum acceptable 16,000 feet 

Maxmum endurance 18.000 feet 

Holdmg Conflguratmn and Turnmg Radms 

Enroute holding 1s accompllshed at maximum endurance alrspeed 
m a clean configuration An alternate configuratmn 1s with gear down 
Turns at operatmnal altitudes are executed with an angle of bank to 
accomplish a one-half standard rate turn, at either maxImum endurance 
or operatmnally desirable alrspeed (See appendix for turmng radius, 
angle of bank, and speed conversIon graphs ) 



Stage Length in 
Nautical M&s 

0 to 500 

500 to 1,000 

1,000 to 1,500 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Altitude 

(Feet) 

Max accpt. 16, 000 
OPn deslr 16, 000 
Mm accpt 10,000 

Max. accpt. 20,000 
Opn. deslr 16, 000 
Mm. accpt 12, 000 

Max. accpt. 21,000 
Opn. deslr 18, 000 
Mm accpt 16,000 

Fuel Data at 100,000 Pounds Gross Weight 
Speed Knots Nautical Miles Dev per Dev per 

- IAS TAS 

277 347 
II II 

300 345 

260 344 
277 347 
290 346 

250 342 
265 346 

277 347 

Not avallable from operators 

MACH per 1,000 Lbs 5,000-Lbs MACHO. 01 

0 56 69 
I, II 

0 54 60 

0.56 78 

II 69 
0.55 63 

0.56 79 
II 73 

II 69 

(The values above are to be substituted dmectly m the enroute equation m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



Lockheed 1049G 

NARRATIVE SUMMARY 

Sequence of Operations 

The alrcraft is operated in a step-climb profile to operationally 
desirable crmse altitudes which vary with alrcraft gross weight rather 
than stage length. The “1049 Series” is normally employed for dirttances 
m excess of 1,000 miles After reaching crmse altitude, an average air- 

speed of 190 knots IAS 1~ maintamed. This is the operationally desirable 
enroute airspeed. 

Speed (knots IAS) 

Manmum contmuous 261 up to 12,500 feet (above 12,500 
feet, reduce airspeed 10 knots for each 2,000 feet of 

altitude) 
Maxmnun endurance- 150 
Maximum range* 240 

Maximum allowable 

Gross Weight 

At any gross-weight 

Do Not Exceed 

294 at 12,500 feet or 

below. Reduce alrspeed 
11 knots for each 2,000 

feet above 12,500. 

Turbulent air penetration 175 to 200 at any grose weight and 
at all altitudes 

Altitudes 

Maximum operationally desirable 24, 000 feet 

Mimmum acceptable* 12, 000 feet 
Marlmum endurance. 12,000 feet 

Enroute holdmg is accomplished at 150 knots IAS and flaps extended 
30 percent. Turns at operational altitudes are executed with an angle of 
bank to accomplish a standard rate of torn at either maximum endurance or 
operationally desirable alrspeed (Bee appendix for turning radms, angle of 

bank, and speed conversion graphs). 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Stage Length m Altitude 
Nautical M&s (Feet) 

Speed Knots 
IAS TAS 

Fuel Data at 135, 000 Pounds Gross Weight 
Nautical Miles Dev. per 

per 100 Lbs. 5,000 Lbs. 

Imtlal Aktude 

1000 to 3,000 Max. accpt. 14, 000 190 236 a 12% 
Opn. desn-. 14, 000 I’ !I II II 

Mm. accpt 12, 000 I’ 220 0 II 

Altitude After Step Clnnb 

1,000 to 3,000 Max. accpt. 24,000 190 277 11 12% 
Opn. desm. 21,000 ‘I 264 II I, 

Mm. accpt. 14, 000 ‘I 236 a II 

(The values above are to be substituted m the enroute equation m the append=. 
In substltutmg, dwlde all percentage values by 100. ) 



Lockheed 1649A 

NARRATIVE SUMMARY 

Sequence of Operations 

The arcraft 1s operated m a step-clunb profile to operationally 
desirable cruse altitudes wluch vary with arcraft gross weight rather than 

stage length. After reachmg muse altitude (see Table I for cruse altitudes 
for various stage lengths), an anspeed of 205 knots IAS 1s mamtamed. Ths 

1s the operatlonally desirable anspeed. 

Speed (knots IAS) 

Maximum contmuous 261 (18,000 feet or below. Above 

18,800 feet, reduce alrspeed 6 knots IAS for each 1,000 
feet of altitude) 

Maximum endurance 140 

Maximum range 240 

Mammum allowable 

Gross Weight 

At any gross weight 

Do Not Exceed 

294 at 13. 000 feet 
or below. An-speed 
reduced 6 knots for 
each 1,000 feet above 
13,300 

Turbulent an penetration. 185 at 150, 000 pounds gross weight; 

165 at 120,000 podds gross weight 

Altitudes 

Maxmum op&ratlonally desirable. 24,000 feet 
Mmunum acceptable 12,000 feet 

Maxmum endurance 12,000 feet 

Holdmg ConfiguratIon and Turnmg Radms 

Enroute holdmg 1s accomplished at 140 knots IAS with flaps ex- 
tended 80 percent. Turns at operatmnal altitudes are executed w1t.h an 
angle of bank to accomplish a standard rate turn at either maxmnun endur- 
ance or operatIonally desirable arspeed (see appencbx for turnmg ra&us, 

angle of bank and speed conversion graphs). 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length m Altitude Speed Knots 

TAS Nautical Miles (Feet) LiS 

lnltlal Altitude 
1,000 to 3,000 Max. accpt. 18,000 205 

Opn. desn. 18,000 ” 
Mm. accpt. 12, 000 ” 

Altitude Mter Step Clunb 

1, 000 to 3, 000 Max. accpt. 24,000 205 
Opn. desn-. 24, 000 ” 
Mm. accpt 18,000 ‘I 

Fuel Data at 155,000 Pounds Gross Weight 
Nautical Miles Dev. per 

- per 100 Lbs 5,000 Lbs. 

270 9.1 4.2% 
II 1, 11 

245 8.6 II 

295 11.2 3.4% 
II II II 

270 9.1 4.2% 

(The values above are to be substituted m the enroute equation m the append=. 

In substltutmg, dlvlde all percentage values by 100.) 



Martm 404 

NARRATIVE SUMMARY 

sequence of Operations 

After reachmg cruse altitude (see Table I for cnuse altitudes for 
various stage lengths) alrspeed ~111 vary betwee 158 and 176 knots IAS 
These are the operatlonally desirable enroute alrspeeds 

Speed (knots IAS) 

Mammum continuous 247 
Maxnnum endurance 130 
Maxnnum range 165 
Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 261 

Turbulent am penetration 150 at any gross weight and at all 
altitudes 

Altitude 

Manmum operationally desirable 16, 000 feet 
Mmunum acceptable 2,000 feet 
Maxunum endurance 10,000 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg LS accompllshed m a clean ConfIguratIon at 
maxmnm endurance anspeed An alternate conflguratlon 1s with flaps 
extended 12 5 degrees Turns at operatIona altitudes are executed with 
an angle of bank to accomplish a standard rate turn, at either maxnnum 
endurance or operatlonally desirable alrspeed (See appendx for turmng 
radius, angle of bank, and speed conversIon graphs ) 



stage Length 111 Altitude 

Nautical Miles (Feet) 

70 to 100 Max accpt 

QPn deslr 

Mm accpt 

100 to 150 

150 to 400 

Max accpt 
Opn deslr 

Mm accpt 

TABLE I, ENROUTE 

(Performance Data for Vallous Stage Lengths) 

5,000 
3,000 
2,000 

8,000 

6,000 
6,000 

Speed Knots 
IAS TAS 

173 190 
175 187 
176 185 

169 194 

171 191 
171 191 

Fuel Data at 40, 000 Pounds Gross Weight 
Nautical Miles Dev per 

per 1, 000 Lbs 1, 000 Lbs 

189 
186 
184 

190 Not avallable 

190 from operators 

190 

Max accpt 16, 000 158 207 196 

Opn desn 12,000 164 201 194 
Mm accpt 8,000 169 194 190 

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



Vxkers Viscount 745D 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see Table I for optmum cruise 

altitudes for various stage lengths), a maxnnum range an-speed ~111 vary 

between 173 to 234 knots IAS. This ~111 also be the operationally desirable 

enroute alrspeed 

Speed (knots IAS) 

Maxmmm continuous 238 
Maxnnum endurance 150 
Maxunum range 175 
Maxnnum allowable 

Gross Weight 

At any gross weight 

Do Not Exceed 

272 below 10,000 feet 
Above 10,000 feet, re- 
duce speed 1 knot per 

2,000 feet nlcrease In 
altitude 

Turbulent ali- penetration 165 at any gross weight and at 

all altitudes 

Altitude 

Mammum operatlonally desirable 25, 000 feet 
Mmmnum acceptable 5,000 feet 
Maxmmm endurance 25,000 feet 

Holdmg Configuration and Turnmg Radius 

Enroute holdmg 16 accompllshed at maxnnum endurance alrspeed 
with flaps extended 20 degrees Turns at operational altitudes are executed 

with an angle of bank to accomplish a standard rate turn, at either maxnnum 
endurance or operationally desirable alrspeed. (See appendm for turnmg 
radms, angle of bank and speed conversion graphs. ) 



Stage Length in Altitude 

Nautical Miles (Feet) 

0 to 150 

150 to 500 

500 to 1,000 

Max. accpt 10,000 

Opn deslr. 5,000 

Mm. accpt 5,000 

Max. accpt. 25, 000 

Opn. deslr. 14,000 

Mm. accpt 10,000 

Max accpt 25,000 
Opn deslr. 21,000 

Mm. accpt 14,000 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Speed Knots 
LAS TAS 

232 270 78 
234 253 71 

11 II 9, 

173 254 103 none 
222 276 87 11 

232 270 78 5% 

173 254 103 none 
191 266 100 II 

222 276 87 I, 

Fuel Data at 63, 000 Pounds Gross Weight 
Nautical Miles Dev per 

per 1,000 Lbs 5,000 Lbs 

5% 
II 

II 

(The values above are to be substituted directly m the enroute equatlon in the appendix. 
In substltutmg, dlwde all percentage values by 100 ) 



Vlckers Viscount 812 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruse altitude (see Table I for optnnum ci-use 

altitudes for various stage lengths), airspeed vanes between 181 and 262 

knots IAS These are the operatlonally desirable enroute ax-speeds 

Speed 

Maxunum contmuous 268 knots IAS at sea level, decreasmg 

1 knot each 1,000 feet up to 21,000 feet, Mach 0 58 above 
21,000 feet altitude 

Maxunum endurance 140 knots IAS 

Maxmum range 175 knots IAS 
MaxImum allowable 296 knots IAS at sea level, decreasmg 

to 286 knots IAS at 18,000 feet, and Mach 0 68 above 
18, 000 feet altitude 

Turbulent air penetration 170 knots IAS at any gross weight 
and at all altitudes 

Altitude 

Maxunum operationally desirable 25,000 feet 

Mulmum acceptable 9,000 feet 
Maxnnum endurance 24, 000 feet 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accomplished at maximum endurance anspeed 
with flaps extended 20 degrees Turns at operatIonal altitudes are executed 
wth an angle of bank to accomplish a standard rate turn, at eltber 

mammum endurance or opesatlonally desirable ax-speed (See appendx 
for turnmg radius, angle of bank, and speed conversion graphs ) 



Stage Length in Altitude 

Nautical Miles (Feet) 

60 to 100 Max accpt. 11,000 

Opn deslr 9,000 
Mm. accpt. 9,000 

100 to 200 Max accpt. 15,000 

Opn. deslr 13,000 

Mm accpt 11,000 

200 to 1,000 Max accpt 25,000 

Opn deslr. 24,000 

Mm accpt 15,000 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths 

Speed Knots 
LAS TAS MACH 

254 300 0 47 77.1 1 3% 0 02% 
262 299 ” 72.9 2 6% ,I 

,I I! II II II I, 

238 295 0 47 84 3 2.3% 0.03% 
247 301 0 48 81. 6 cl 9% Negllglble 
254 300 0 47 77 1 1 3% 0.02% 

181 269 0 44 103.5 7 5% 0.09% 
191 276 0 46 101.8 5. 1% 0.05qo 
238 295 0 47 84.3 2 3% 0 03% 

Fuel Data at 67,000 Pounds Gross Weight 

Nautical Miles Dev. per Dev. per 
per 1,000 Lbs 5,000 Lbs. MACH 0.01 

(The values above are to be substituted duectly m the enroute equation m the appendix 

In substltutmg, dlvlde all percentage values by 100 ) 
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Aero Commander (500) 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg crume altitude (see Table I for optmum cruse 
altitudes for various stage lengths), a constant arspeed of 178 knots IAS 
IS mantamed. This 1s the operatlonally desirable enroute am-speed. 

Speed (knots IAS) 

Maxmmm continuous 180 
Maxu-num endurance 113 
Maxm-~um range 140 

Maxunum allowable 234 

Turbulent au penetration- 110 at any gross weight and at all 
altitudes 

Altitudes 

Maxm-mm operationally desirable- 10, 000 feet 
Minmmm acceptable MEA 
Maxmmm endurance 7,000 feet 

Holdmg Conflguratlon and Turnmg Radms 

Enroute holdmg 1s accomplished at maxmnun endurance alrspeed 
In a clean conflguratlon. Turns at operational altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxmmm 
endurance or operatlonally desirable alrspeed. (See appendm for turnmg 
radius, angle of bank, and speed conversion graphs.) 



Stage Length m 

Nautical Miles 

0 to 150 

150 to 500 

500 to 1,000 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Altitude Speed Knots 

(Feet) IAS TAS 

Fuel Data at 6, 000 Pounds Gross Weight 
Nautical M&s Percent Dev per 
per 100 Lbs 200 Lbs. 

Max accpt. 5,000 178 192 114 
OPn deslr 5, 000 ” II II 

Mm. accpt MEA Not avallable 
from manu- 

Max. accpt 10,000 178 205 122 facturer 

OPn deslr 10,000 ” II II 

Mill accpt. 5,000 ” 192 114 

Max accpt 10,000 178 205 122 
OPn deslr 10,000 1, II II 

Mm accpt 5, 000 ” 192 114 

(The values above are to be substituted directly m the enroute equation m the appendix 

In substltutmg, dwlde all percentage values by 100. ) 



Nero Commander 680 (L-26C) 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see l-able I for cruise altitudes for 

various stage lengths), an average of 150 knots IAS 1s mamtamed This 1s 

the operatmnally desirable enroute an-speed 

Speed (knots IAS) -- 

Maxnnum continuous 182 
Maxnnum endurance 9 1 

Maxmmm range 125 

Maxmnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 234 

Turbulent &r Penetration 112 at any gross weight and at 

all altitudes 

Altitude 

Maxmnum operatmnally dearable 10,000 feet 
Mmmmm acceptable 3,000 feet 
Maxnnum endurance 8, 000 feet 

_Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmmm endurance an-speed 

In a clean configuration Turns at operatmnal altitude are executed with 

an angle of bank to accomplish a standard rate turn at ather maxnnum 

endurance anspeed or operatmnally dearable an-speed (see appendix for 
turnmg radius, angle of bank and speed conversmn graphs) 



stage Length In Altitude 

Nautical Miles (Feet) 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Speed Knots 

L4S TAS 

Fuel Data at 6, 600 
Nautical Miles 
per 100 Lbs 

0 to 150 Max. accpt 7,000 
Opn Deslr 4,000 
Mm accpt 3,000 

150 to 500 Max accpt 8,000 
OPn deslr 6, 000 
Mm accpt 4,000 

500 to 1,000 Max accpt 10,000 

Opn deslr 8,000 
Mm accpt 7,000 

150 166 
II 159 
I, 157 

150 169 
II 164 
It 159 

Not avallable from 

operator 

150 174 
II 169 
!I 166 

Pounds Gross Weight 

Dev per 
100 Lbs 

Not avallable from 

operator 

(The values above are to be substituted directly m the enroute equatmn m the appendu In 
substltutmg, dlvlde all percentage values by 100 ) 



Aero Commander (720) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum crume 
altitudes for varlmm stage lengths) flaps are retracted and a maxnnum 
range alrspeed of 160 knots IAS 1s establlshed This IS the operationally 
desirable enroute anspeed 

Speed (knots LAS) 

Manmum continuous 192 
Maxnnum endurance 130 
Maxmmrn range 160 
Maxunum allowable 2 34 

Turbulent an penetratmn 104 at any gross weight and at 
all altitudes 

Altitude 

Maxmmm operatmnally desu-able 15, 000 feet 
Mmnnum acceptable 5,000 feet 
Maxnnum endurance 8, 000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxmmm endurance alrspeed 

in a clean conflguratmn. Turns at operatmnal altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxmum 
endurance or operatmnally desn-able alrspeed (see appends for turnmg 
radius, angle of bank, and speed cmwerslon graphs) 



Stage Length in 

Nautical Miles 

0 to 150 

150 to 500 

500 to 1,000 

Altitude 

(Feet) 

Max. accpt 
Opn desn- 

Mm. accpt 

Max accpt 

Opn deslr 
Mm accpt 

Max accpt 
Opn. deslr 
Mm accpt. 

TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Fuel Data at 6, 750 Pounds Gross Werght 
Speed Knots Nautical Miles Dev per 

LAS TAS per 100 Lbs 500 Lbs 

10,000 160 186 91 Not available from 

5, 000 ‘I 172 83 manufacturer 
5,000 ” II 1, 

15,000 160 201 100 

10,000 ” 186 91 
5, 000 ” 172 83 

15,000 160 201 100 

12, 000 ” 192 94 

10, 000 ” 186 91 

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



Beechcraft K-35 Bonanza 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optnnum cruise 
altitudes for various stage lengths), an anspeed of 164 knots IAS 1s main- 
tamed Thm 1s the operatlonally desirable enroute alrspeed 

Speed (knots IAS) 

Maxmr~um continuous 169 
Maxmmm endurance 95 
Maxmum range 139 
Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 195 

Turbulent air penetratmn 112 at an)- gross weight and at all 
altitudes 

Altitude 

Maxnnum operatmnally desirable 10,000 feet 

Mnnmum acceptable 2, 000 feet 
Maxnnum endurance 10,000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplished at maxm-nnn endurance anspeed 
m a clean conflguratlon An alternate confIguratIon 1s with gear down 
Turns at operatmnal altitudes are executed with an angle of bank to 
accomplish a standard rate turn, at either maxnnum endurance or 
operatmnally desirable anspeed (See appendm for turnmg radius, angle 
of bank and speed conver~mn graphs ) 



TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

tage Length In Altitude 
Jautlcal Miles (Feet) 

Speed Knots 

IAS TAS 

Fuel Data at 
Nautical Miles 

per 10 Lbs 

Pounds Gross Weight 

Dev per 
100 Lbs. 

0 to 500 Max accpt 8,000 164 185 30 
Opn deslr 4,000 II 174 II 
Mm accpt 2,000 I! 169 !I 

30 to 1,000 Max accpt 10,000 164 190 30 
Opn deslr 6,000 1, 179 1, 
Mm accpt 4,000 II 174 !I 

Not avallable from 

manufacturer 

(The values above are to be substituted dnectly m the enroute equatmn m the appendix 
In substltutmg, dlvlde all percentage values by 100 ) 



Beechcraft Twm Bonanza (L-23D) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cnuse altitude (see Table I for optnnum cruise 
altitudes for varmus stage lengths), an axspeed of 160 knots IAS 1s 
mamtamed This 1s the operatmnally desirable enroute alrspeed 

Speed (knots IAS) 

Maxmrnnn continuous 190 
Maxnnum endurance 110 

Maxmmm range 130 
Maximum allowable 234 at any gross weight 

Turbulent air penetratmn 145 at any gross weight and at all 

altitudes 

Altitude 

Maxmmm operationally desirable 10,000 feet 
Mmunum acceptable 2, 000 feet 
Maxmum endurance 6. 000 feet 

Holdmg Conflguratmn and Turmng Radius 

Enroute holdmg 1s accomplished at maxnnum endurance air- 
speed m a clean conflguratmn Turns at operatmnal altitudes are executed 

with an angle of bank to accomplxh a standard rate turn at either maxm-~um 
endurance or operatmnally desirable alrspeed. (See appendix for turnmg 

radius, angle of bank and speed conversmn graphs. ) 



TABLE I, ENROUTE 

(Performance Data for Varmus Stage Lengths) 

stage Length 111 Altitude 

Nautical Miles (Feet) 
Speed Knots 

LAS TAS 

Fuel Data at 7,000 Pounds Gross Weight 
Nautical Moles Dev per 
per 100 Lbs 100 Lbs 

0 to 150 Max. accpt 10,000 160 186 

Opn deslr 8,000 ” 181 106 7 9% 
Mm. accpt 2,000 ” 166 

150 to 1,000 Max accpt 10,000 160 186 

Opn. desn-. 8,000 ” 181 106 7.9% 

Mm. accpt 6, 000 ” 175 

(The above values are to be substituted dnectly 111 the enroute equatmn m the appendix. 
In substltutmg, dlvlde all percentage values by 100 ) 



Beechcraft Model 95 

NARRA I’IVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude (see Table I for optimum cruse 
altitudes for varmus stage lengths), an average alrspeed of 160 knots IAS 

1s mamtamed ‘This 1s the operatmnally desirable enroute alrspeed 

Speed (knots IAS) 

Maxmxum continuous- 182 
Majrm~um endurance 112 

Maximum range 136 

Maxunum allowable 

Gross ,%‘elght Do Not Exceed 

At any gross weight 208 

rurbulent Air Penetratmn 112 at any gross weight and at 

all altitudes 

-%ltltudes 

Maximum operatlonally desirable 10,000 feet 
Mmunum acceptable 2, 000 feet 
Maxunum endurance 7, 500 feet 

Holdmg Conflguratmn 

Enroute holdmg 1s accomplished at maxmum endurance alrspeed 

m a clean conflguratmn Turns at operatmnal altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxunum 
endurance alrspeed or operatmnally desirable alrspeed (see appendix for 

turnmg radius, angle of bank, and speed conversmn graphs ) 



TABLE I, ENROUTE 

(Performance Data for Vamous Stage Lengths) 

stage Length Ifl Altitude 
Nautical Miles (Feet) 

Speed Knots 

IA.5 TAS 

Fuel Data at 4, 000 Pounds Gross Weight 
Nautical Miles De> per 
per 100 Lbs 100 Lbs 

0 to 150 Max accpt 7,500 160 177 82 
Opn deslr 5, 000 ” 172 II 

Mm accpt 2, 000 ” 165 ,I 

150 to 500 Max accpt 10,000 160 186 82 
Opn deslr 6,000 ’ 174 II 

Mm accpt 5,000 ” 172 II 

Not available from 
manufacturer 

500 to 1,000 Max accpt 10,000 160 186 82 
OPn deslr 8,000 ” 181 II 

Mm accpt 5,000 ” 172 I/ 

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



Beechcraft Super 18 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude (see Table I for cruse altitudes for 
varxms stage lengths), an alrspeed of 160 knots IAS 1s manxtamed This 1s 
the operationally desirable enroute alrspeed 

Speed (knots IAS) 

Maxnnum continuous 178 
Maxnnum endurance 105 
Maxmum range 131 

Maxnnum allowable 222 

Turbulent an penetratmn 104 to 121 at any gross weight 
and at all altitudes 

Altitude 

Maxnnum operationally desirable 10,000 feet 
Mu-mnum acceptable 2, 500 feet 
Manmum endurance 10,000 feet 

Holdmg Conflguratlon and Turmng Radius 

Enroute holdmg 1s accomplished at maxnnum endurance an-speed 

u-l a clean conflguratlon Turns at operatlonal altitude are executed with an 
angle of bank to accomplish a standard rate turn at either maxnnum 
endurance or operatlonally desirable alrspeed (See appendu for turnmg 
radius, angle of bank, and speed conversmn graphs.) 



Stage Length m 
Nautical Miles 

0 to 150 

150 to 500 

500 to 1.000 

TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Altitude 

(Feet) 

Fuel Data at 9,300 Pounds Gross Weight 
Speed Knots Nautical Miles 
IAS TAS per 100 Lbs Dev. per 100 Lbs 

Max accpt. 10,000 
Opn desn-. 5,000 
Mm. accpt. 2,500 

Max. accpt. 10,000 
Opn. desu- 10,000 
Mm. accpt 5,000 

Max. accpt. 10,000 
Opn. desm. 10,000 
Mm accpt. 5,000 

160 194 64 
,I 173 58 
II 168 56 

160 194 64 
1, 11 ,I 
If 173 58 

160 194 64 
!I !I ,I 

,I 173 58 

Not avaIlable from 
manufacturer 

(The values above are to be substituted drrectly 1x1 the enroute equatmn m 

the append- In substltutmg, dlmde all percentage values by 100. ) 



Cessna 172 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude (see Table I for optnnum cruise 
altitudes for varmus stage lengths), a ma.:mmm range alrspeed of 108 knots 

IAS 1s mamtamed This 1s the operatmnally desirable enroute an-speed 

Speed (knots IAS) 

Maxmxm continuous 121 
Maxnnum endurance 8 2 

Maxmnun range 10s 

Maxmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 139 

Turbulent Air Penetratmn 87 at any gross weight and at all 
altitudes 

Altitude 

Maxnnum operatmnally desirable 12, 500 feet 

Mmnnum acceptable 2, 500 feet 

Maxnnum endurance 7, 500 feet 

Holdmg Configuratmn and rurnmg Radms 

Enroute holdmg 1s accomplished at maxmnum endurance alrspeed 

m a clean conflguratmn rums at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn, at either maxnnum 
endurance or operatmnally desirable alrspeed (See appendix for turmng 
radius, angle of bank and speed conversmn graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

stage Length 111 Altitude 
Nautical Miles (Feet) 

Speed Knots 
IAS TAS 

Fuel Data at 2, 200 Pounds Gross Weight 
Nautical Miles Dev per 
per 10 Lbs 100 Lbs 

0 to 500 Max accpt 12,500 108 131 Not avallable 

Opn deslr 7,500 ” 121 21 from 
Mm accpt 2, 500 ” 112 manufacturer 

(The values above are to be substituted directly zn the enroute equarmn III the appendm 
In substltutmg, dlvlde all percentage values by 100 ) 



Cessna 175 

NARRAlTVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for optmum cnnse 
altitudes for vai-lous stage lengths), an-speed will vary between 104 knots 

IAS anti 110 knots IAS rhese are the operatmnally desirable enroute 
alrspeeds 

Speed (knots IAS) 

Maxunum continuous 120 

Maxmmm endurance 88 
Maxnnum range 88 
Maxxmum allowable 

Gross Weights Do Not Exceed 

At any gross waght 153 

Turbulent air penetration 88 at any gross weight and at 
all altitudes 

Altitude 

Maxnnum @peratmnally desn-able 10,000 feet 

Mnumum acceptable 2,500 feet 

Maxnnum endurance 10,000 feet 

Holdmg Conflguratmn and I’urnmg Radius 

Enroute holdmg 1s accomplished at maxnnum endurance alrspeed 
In a clean configuration rums at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at ather maxnnum 
endurance or operamnally desirable alrspeed (See appendix for turnmg 
radius, angle of bank and speed converszon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

stage Length In Altitude 
Nautical Miles (Feet) 

Speed Knots 
IAS TAS 

Fuel Data at 2, 350 Pounds Gross Weight 
Nautical Miles Dev per 

per 10 Lbs 100 Lbs 

0 to 150 Max accpt 5,000 108 116 19 4 

OPn deslr 2, 500 110 113 19 0 

Mm accpt 2, 500 ” II II Not available from 
manufacturer 

150 to 500 Max accpt 10,000 104 120 20 3 

OPn deslr 5,000 108 116 19 4 
Mm accpt 5, 000 ” !I II 

(The values above are to be substituted dmxtly in the enroute equatmn in the append= 
In substltutmg, dlvlde all percentage values by 100. ) 



Cessna 180 Amphlblan 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg crume altitude (see Table I for optmmm cruse 
altitudes for varmus stage lengths), enroute alrspeeds ~111 vary between 

107 and 118 knots IAS These are the operatmnally desirable enroute 

m-speeds 

Speed (knots IAS) 

Maxunum continuous’ 113 

Maxmum endurance. 72 
Maxmum range 96 
Mammum allowable. 142 

Turbulent au penetratmn 100 at any gross weight and at all 
altitudes 

Altitudes 

Maxmum operatmnally desirable 10, 000 feet 
Mmmum acceptable. MEA 
Maxm-mm endurance 7,500 feet 

Holdmg Conflguratmn and Turnmg Radms 

Enroute holdmg 1s accomplished at maxmmrn endurance alrspeed 
m a clean conflguratmn. Turns at operatmnal altitudes are executed at an 

angle of bank to accomplish a standard rate turn, at either maxmmrn 
endurance or operatmnally desirable airspeed (see appendix for turnmg 
radms. angle of bank, and speed conversmn graphs). 



Enroute - 212 

TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Fuel Data at 2, 850 Pounds Gross Weight 

Stage Length in Altitude Speed Knots Nautical Miles Dev per 

Nautical M&s (Feet) IAS TAS per 100 Lbs 100 Lbs 

0 to 150 Max accpt 7, 500 113 127 161 Not available from 

%= deslr 5,000 118 ” 146 manufacturer 
Mm accpt MEA 

150 to 500 Max. accpt 10,000 107 125 175 

Opn. deslr 7, 500 113 127 161 

Mm. accpt 2, 500 117 123 143 

500 to 820 Max accpt 10,000 107 125 175 

Opn deslr 7, 500 113 127 161 

Mm accpt 5,000 118 ” 146 

(The values above are to be substituted directly m the enroute equation m the appendix. 
In substltutmg, dlwde all percentage values by 100 ) 



Cessna 182 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruise altitude (see Table I for optunum cruise 
altitudes for varmus stage lengths), axspeed varxs between 108 and 116 

knots IAS as mdxated ln Table 1. These are the operatmnally desirable 

enroute arspeeds 

Speed (knots IAS) 

Maxmmm contmuous 138 
Maxunum endurance- 9 1 

Maxmum range 104 
Maximum allowable 

Gross Weight Do Not Exceed 

At any gross weight-----------------138 

Turbulent air penetration: 90 at any gross weight and at all 
altitudes 

Altitudes 

Maximum operationally deslrable 10,000 feet 
Muumum acceptable MEA 
Maxmum endurance 8,000 feet 

Holding Conflguratlon and Turning Radius 

Enroute holding 1s accomplished at maxunum endurance arspeed 
In a clean configuration. Turns at operatxmal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maximum 
endurance or operationally desirable w-speed (see appendix for turning 
radius, angle of bank and speed conversion graphs) 



Stage Length in 
Nautical Miles 

0 to 150 

150 to 500 

TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Altitude Speed Knots 
(Feet) IAS TAS 

Max. accpt 7, 500 115 130 
Op. deslr 5,000 116 126 

Mm. accpt. MEA 

Max accpt. 10,000 108 125 

Op= deslr. 10,000 ” II 

Mm accpt 5,000 116 126 

Fuel Data at 2, 650 Pounds Gross Weight 
Nautical Miles Dev per 
per 10 Lbs. 100 Lbs. 

17 0 
,I 

Not available from 

manufacturer 
18 5 

II 

17 0 

(The values above are to be substituted directly m the enroute equatmn m the appendix 

In substltutmg, dlwde all percentage values by 100. ) 



Cessna 310A (L-27A) 

NARRATIVE SUMMARY 

sequence of Operations 

After reachmg cruise altitude (see Table I for crmse altitudes for 
various stage lengths), a constant alrspeed of 175 knots IAS 1s mamtamed 

This 1s the operatmnally desirable enroute alrspeed 

Speed (knots IAS) 

Maxmum continuous 201 

Maxmum endurance 95 
Maxxnum range 137 

Maximum allowable 

Gross Weight Do Not Exceed 

At any gross weight 216 

Turbulent ax penetratmn 105 to 142 at any gross weight 
and at all altitudes 

Altitudes 

Maxmum operatmnally desirable 15, 000 feet 

Mmunum acceptable 2, 500 feet 

Maxmum endurance 5, 000 feet 

Holdmg Conflguratmn and Turnmg Radius 

Enroute holdmg 1s accomplmhed at maxunum endurance alrspeed 
In a clean conflguratmn. Turns at operatIona altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxunum 

endurance auspeed or operationally desirable axspeed (see appendix for 
turnmg radius, angle of bank and speed conversIon graph) 



stage Length In 
Nautical Miles 

0 to 150 

150 to 500 

500 to 1,000 

TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Altitude 
(Feet) 

Max. accpt 10,000 
Opn. deslr. 5,000 
Mm. accpt 2, 500 

Max accpt. 15,000 
Op=. deslr. 8,000 
Mm. accpt. 2,500 

Max accpt. 15,000 
Opn. deslr. 8,000 
Mm accpt. 5,000 

Speed Knots 
IAS TAS 

175 204 
1, 189 
,I 182 

175 221 
(1 196 
I, 182 

175 221 
II 196 
II 189 

Fuel Data at 4, 400 Pounds Gross Weight 
Nautical Miles Dev. per 
per 100 Lbs 200 Lbs 

122 14.0% 
119 II 
116 II 

Not available from manufacturer or operator. 

121 14.0% 
116 II 

Not avallable from manufacturer or operator 

121 14 0% 

119 II 

(The values above are to be substituted directly m the enroute equation ln the append= 
In substltutmg, dlvlde all percentage values by 100.) 



Cessna 310C 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruise altitude (see Table I for cruise altitudes for 

various stage lengths), alrspeeds vary between 161 knots LAS and 175 knots 

IAS These are operatmnally desirable enroute airspeeds 

Speed (knots IAS) 

Maximum contmuous 183 

Maxmmm endurance 130 

Maxnnum range 148 

Maxmmm allowable 183 at any gross weight 

Turbulent au penetration 135 at any gross weight and at all 
altitudes 

Altitude 

Mammum operatmnally desirable 10, 000 feet 
Mmm-nun acceptable 2, 500 feet 

Maxmmun endurance 10,000 feet 

Holdmg ConfIguratIon and Turnmg Radius - 

Enroute holding 1s accomplished at maximum endurance alrspeed 
m a clean conflguratlon Turns at operatmnal altitude are executed with 
an angle of bank to accomplish a standard rate turn at either maxmxxn 
endurance or operatmnally desirable airspeed (see appendm for turnmg 

radius, angle of bank and speed conversIon graphs) 



Stage Length m Altitude Speed Knots 

Nautical Miles (Feet) IAS TAS 

0 to 150 Max 

OPn 
Mm 

accpt 7, 500 

deslr 5,000 
accpt 2, 500 

accpt 10,000 

deslr 7,500 
accpt 5,000 

167 189 
172 185 
175 181 

150 to 1,000 Max 

Op= 
Mm 

TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

161 187 
167 189 
172 185 

Fuel Data at 4, 830 Pounds Gross Weight 
Nautical Miles Dev per 

per 100 Lbs 300 Lbs 

119 
117 

114 

127 

119 
117 

Not available 
from 

manufacturer 

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



De Havilland Beaver (L-2OA) 

NARRATIVE SUMMARY 

Sequence of Operatmns 

After reachmg cruse altitude (see Table I for optunum crwse 
altitudes for various stage lengths), an alrspeed of 110 knots IAS 1s mam- 
tamed This 1s the operationally desirable alrspeed 

Speed (knots IAS) 

Maxrnurn contmuous 130 
Maxunum endurance 71 
Maxmmm range 95 

Maxm-nn-n allowable 

Gross Weight 

At any gross weight 

Turbulent ax penetratmn. 105 

Do Not Exceed 

173 

Altitude 

MaxImum operationally desirable: 10,000 feet 

Mmunum acceptable MEA 
Msxnnum endurance& 5.000 feet 

Holding Configuration and Turnmg Radius 

Enroute holdmg is accompllshed at maximum endurance alrspeed 
m a clean configuration Turns at operatmnal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maximum en- 

durance or operationally desirable axspeeds (See append= for turnmg 
radius, angle of bank and speed conversIon graphs) 



TABLE I, ENROUTE 
(Performance Data for Varmus Stage Lengths) 

Fuel Data at 4, 800 Pounds Gross Weight 
stage Length 1n Altitude Speed Knots Nautical Miles Dev. per 
Nautical Miles (Feet) LAS TAS per 100 Lbs. 100 Lbs 

0 to 150 Max. accpt 5,000 110 118 
OPn desm. 3,000 ” 115 
Mm accpt. MEA ” Not avallable from Not avallable from 

150 
operators. 

to 700 
operators 

Max accpt 10,000 110 128 

Opn deslr. 5, 000 ” 118 

Mm accpt. 2, 000 ‘1 113 

(The values above are to be substituted directly m the enroute equation m the append=. 
In substltutmg, dlvlde all perceqtage figures by 100.) 

v, 8, 



DeHavllland U-1A 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude (see Table I for optunum cruise 
altitudes for various stage lengths), alrspeed varies between 95 and 97 
knots LAS These are the operatlonally desirable enroute alrspeeds 

Speed (knots IAS) 

Maxmmm contmuous 125 

Maxxnum endurance 87 
Maxmmm range 95 
Maxm~um allowable 168 at any gross weight and at all altitudes 

Turbulent air penetration 85 at any gross weight 

Altitude 

Maxunun operatlonally desirable 10, 000 feet 
Mmnnum acceptable MEA 
Maxmmm endurance MEA 

Holdmg ConfIguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maxmmm endurance alrspeed 
In a clean conflguratlon Turns at operatIona altitudes are executed at an 
angle of bank to accomplish a standard rate turn, at either maxmnum 
endurance or operatlonally desirable alrspeed (See appendix for turnmg 
radius, angle of bank, and speed conversion graphs ) 



stage Length In Altitude 
Nautical Miles (Feet) 

0 to 150 Max accpt 5,000 
Q* deslr 5,000 

M1n accpt MEA 

150 to 1,000 Max accpt 10, 000 
OPn deslr 10,000 
Mm accpt MEA 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Speed Knots 
IAS TAS 

97 104 
II II 

,I 

95 111 
II !I 

I, 

Fuel Data at 8, 000 Pounds Gross Weight 
Nautical Miles Dev per 

per 100 Lbs 1,000 Lbs 

75 4.0% 
II II 

L - 

(The values above are to be substituted directly In the enroute equation m the appendix. 

In substltutlng, dlvlde all percentage values by 100 ) 



Mooney Mark ZOA 

NARRATIVE SUMMARY 

sequence of Operations 

After reachmg cnnse altitude (see Table I for cnnse altltudes 
for various stage lengths), an alrspeed of 147 knots IAS 1s mamtamed. 
This IS the operatlonally desirable enroute anspeed 

Speed (knots IAS) 

Maxnnum contmuous 156 
Maxn-rmm endurance 138 

Maxmmm range 138 
Maxm-mm allowable 

Gross Weight Do Not Exceed 

At any gross weight 159 

Turbulent ax penetration 130 at any gross weight and 
at all altitudes 

Altitude s 

Maxmmmn operatlonally desnable 10,000 feet 
Mmm-mm acceptable MEA 
Maxnnum endurance 7,500 feet 

Holdmg Conflguratlon and Turnmg Radius 

Enroute holdmg 1s accomplished at 100 knots IAS m a clean 
configuration. Turns at operational altitude are executed wth an angle of 
bank to accomplish a standard rate turn. (See append= for turnmg radius, 
angle of bank and speed conversion graphs. ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

3tage Length m Altitude 

‘Iautlcal M&s (Feet) 

Speed Knots 
IAS TAS 

Fuel Data at 2,425 Pounds Gross Weight 

Nautical Miles Dev. per 

per 10 Lbs. 100 Lbs. 

0 to 900 Max. accpt. 10,000 147 
Opn. deslr 7,500 ” 
Mm. accpt. MEA 1, 

172 26.6 Not avallable 
165 25 2 from manufacturer 

(The values above are to be substituted directly 111 the enroute equation m the appendm. 
In substitutmg, divide all percentage values by 100. ) 



Piper “Trl-Pacer” (PA-22) 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg cruise altitude (see Table I for optmmm cruise 
altitudes for various stage lengths) an alrspeed of 117 knots IAS 1s mam- 

tamed. This 1s the operatlonally desirable enroute alrspeed 

Speed (knots IAS) 

MaxImum contmuous 122 
Maxxnum endurance 82 

Maxmum range 108 
Maxmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 148 

Turbulent Air Penetration 90 at any gross weight and at all 
altitudes 

Altitude 

Maxnnum operatlonally desirable 6,000 feet 

Mmlmum acceptable MEA 
Maxmum endurance 6, 000 feet 

Holdmg ConfiguratIon and Turnmg Radius 

Enroute holdmg 1s accompllshed at maximum endurance alrspeed 
m a clean conflguratlon Turns at operatlonal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maxmum 
endurance or operatlonally desirable airspeed. (See appendix for turnmg 

radius, angle of bank and speed conversIon graphs ) 



TABLE I, ENROUTE 
(Performance Data for Various Stage Lengths) 

Stage Length In Altitude 

Nautical Miles (Feet) 
Speed Knots 

IAS TAS 

Fuel Data at 2, 000 Pounds Gross Weight 
Nautical Miles Dev. per 
per 1 Lbs 100 Lbs 

0 to 500 Max. accpt. 6,000 117 128 2.4 Not avallable from 
Opn. deslr. 4, 000 ” 124 2.3 manufacturer. 
Mm accpt. MEA 11 

(The values above are to be substituted directly m the enroute equation in the append=. 
In substltutmg, dlvlde all percentage values 1 r 100. ) 



Piper “Apache” (PA-23) 

NARRATIVE SUMMARY 

sequence of Operatmns 

After reachmg cruse altitude (see Table I for optmmm cruise 
altitudes for varmus stage lengths), an axspeed of 149 knots IAS 1s 
mamtamed This 1s the operatmnally desirable enroute axspeed 

Speed (knots IAS) 

Maxmum contmuous 158 

Maxmmm endurance 9 1 
Maxmum range 144 
Maxmum allowable 

Gross Weight Do Not Exceed 

At any gross weight 195 

Turbulent air penetratmn 90 at any gross weight and at 

all altitudes 

Altitude 

Maxmnun operatmnally desirable 10, 000 feet 

Mmmnum acceptable 3, 000 feet 
Maxmmm endurance 9,000 feet 

Holdmg Conflguratmn 

Enroute holdmg 1s accomplished at maxunum endurance au-speed 
m a clean conflguratmn Turns at operatmnal altitude are executed at an 
angle of bank to accomplish a standard rate turn at either maxm-mm 
endurance alrspeed or operatmnally desirable alrspeed (See appendix for 
turnmg radus, angle of bank, and speed conversmn graphs ) 



TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Stage Length 111 Altitude 

Nautical Miles (Feet) 

Speed Knots 

LAS TAS 

Fuel Data at 3,800 Pounds Gross Weight 
Nautical Miles Dev per 

per 100 Lbs 300 Lb5 

0 to ?50 Max accpt 7,500 149 167 

Opn deslr 6, 000 1’ 162 

Mm accpt 3, 000 ” 156 

150 to 500 Max accpt 9,000 149 171 

OPn deslr 7,500 ” 167 

Mm accpt 3,000 1’ 156 

500 to 1,000 Max accpt 10,000 149 173 
Opn deslr. 9,000 ‘1 171 

Mm accpt 3,000 ” 156 

Not avallable from manufacturer 

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



Plper PA-24- 180 Comanche 

NARRATIVE SUMMARY 

Sequence of Operations 

After reachmg crume altitude (see Table I for cnnse altitudes for 
various stage lengths), anspeed vanes between 114 and 128 knots IAS. 
These are the operatlonally desirable enroute alrspeeds. 

Speed (knots IAS) 

Maxn-num contmuous 138 

Maxmum endurance 78 
Maxnnum range 91 

Maxnnum allowable 

Gross Weight Do Not Exceed 

At any gross weight 145 

Turbulent an penetration 110 at any gross weight and at all 

altitudes 

Altitudes 

Maxmmm operatlonally desirable 10,000 feet 
Mmm-mm acceptable MEA 

Maxnnum endurance 8,000 feet 

Holdings 

Enroute holdmg 1s accomplished at maxmnum endurance an-speed 
m a clean configuratmn. Turns at operatlonal altitudes are executed with 
an angle of bank to accomplish a standard rate turn at either maxmum 
endurance or operatlonally desn-able alrspeed. (See appendix for turrnng 
radius, angle of bank, ahd speed conversion graphs.) 



Enroute - LIZ 

TABLE I, ENROUTE 

(Performance Data for Various Stage Lengths) 

Stage Length in Altitude 

Nautical Miles (Feet) 

Speed Knots 

LAS TAS 

Fuel Data at 2, 550 Pounds Gross Weight 

Nautxal Miles Dev per 

per 10 Lbs 100 Lbs 

0 to 150 

150 to 700 

Max. accpt. 8,000 125 141 23. 5 

Opn deslr 6, ooo 126 138 23 0 

Mm. accpt. MEA 128 Not avallable from 
mantiacturer 

Max. accpt. 10,000 114 132 25 0 

Opn. deslr 8;OOO 125 141 23. 5 

Mm accpt MEA 128 

(The values above are to be substituted directly in the enroute equation xn the append= 
In substltutmg, dlvlde all percentage values by 100 ) 



AIR VEHICLE PERFORMANCE CHARACTERISTICS 

APPENDIX 

(Contammg Defnmtlons and Reference Data) 

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



DEFINITIONS 

PHASES OF OPERATION 

1. GROUND OPERATIONSv All ground actlmty from Intent to start 

engmes to and mcludmg pre-take-off preparations 

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

3. PRE-CLIMB The flight path from the pomt of lift-off to the pomt 

where clnnb schedule 1s established. 

4. CLIMB The flight path from the pomt where clnnb schedule 1s 
establlshed to enroute or operatIona altitude. 

5 

6. 

ENROUTE Flight path from top of clnnb to begmnmg of descent. 

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

7 APPROACH PATTERN The flight path from the end of descent to 
glide path mterceptlon 

8. GLIDE PATH The flight path from the glide path mterceptlon to 

landmg flareout. 

9 LANDING Landmg flareout to turn-off. 

DISTANCES 

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

REFUSAL DISTANCE The &stance at which 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 

alrcraft down m a smooth curve, preparatory for touchdown 

MAXIMUM (FLAP RETRACTION) SPEED The highest allowable air- 
speed at which the axcraft can be flown, with flaps extended 



MINIMUM (FLAP RETRACTION) SPEED The lowest airspeed at which 

the flaps may be retracted wlthout an undesirable loss of altitude 

MACH NUMBER The ratlo of the speed of ar, or of a moving body 
through the an, to the speed of sound m the an 

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

WEIGHTS 

BASIC OPERATING WEIGHT The maxmmm gross weight of the air- 
craft less cargo, crew, passengers, fuel and all. 

NORMAL GROSS WEIGHT Typlcal operatmg weight selected as most 
probable at any given phase of flight. 

MAXIMUM GROSS WEIGHT Maxmnum operatmg weight, essentmlly 
the same as maxm-mm take-off weight 

MAXIMUM RAMP WEIGHT Maxmum weight of the loaded alrcraft 
which can be expected at the ramp, generally this ~111 be the mam- 
mum take-off wmght plus weight of fuel needed for startmg, taxnng, 
and engme warm-up 

MAXIMUM TAKE-OFF WEIGHT Maximum allowable weight at take- 
off lmnted by performance and/or regulations 

MAXIMUM LANDING WEIGHT Maximum allowable weight at landmg 

lnnlted by structural capablllty and/or regulations 

ZERO FUEL WEIGHT Maxnnum ramp weight mmus usable fuel 

MISCELLANEOUS 

MAXIMUM AND MINIMUM ACCEPTABLE (as used with respect to 
enroute anspeeds and altitudes) These mlmmum and maximum 

values are the acceptable tolerance on the operatlonally desirable 
values given They are not necessanly lnnlts mxposed by perform- 
ance capabllltles or by regulations 

OPERATIONALLY DESIRABLE Value or condltlon given by operators 
or manufacturers as the most preferable, (speeds, altitudes, etc. ) 



DRY POWER Power with engme water/methanol system moperatlve. 

WET POWER Power with engme water/methanol system operative. 

FLAREOUT (also see flare speed) The act of brmgmg an airplane 

down m a smooth curve, preparatory to touchmg down. 

SPEED BRAKES Any aerodynamic device deslgned for slowmg down 
an anplane m flight. 

HOVER (relatmg to h&copters or 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 flight 
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SYMBOLS AND ABBREVIATIONS 

AntI-Detonation I?~~ectlon 

ATborne Early Warnmg 

Anti-submarme Warfare 

Assisted Take-Off 

Brake Horsepower 

Boundary Layer Control 

Brake Mean Effective Pressure 

Electromc Countermeasures 

Exhaust Gas Temperature 

Equivalent Shaft Horsepower 

Feet Per Mmute 

Inhcated Auspeed 

Jet Pipe Temperature 

Mmmn~m Enroute Altitude 

Maximum Except Take-Off 

NatIonal Aeronautics and Space Admmlstratlon 

Pounds Per Square Inch 

Radar Countermeasures - Magnetic hrborne De- 
tect1on 

Shaft Horsepower 

Revolutions Per Mmute 

True hi-speed 

Take-Off 

C*=t=Cal Engme Failure Speed 

Take-Off Safety Speed - Actual hft-Off Speed 
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CONSTANT ALTITUDE TURN 
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ANGLE OF BANK ( DEGREES ) 

102030 40 45 50 55 60 
27,500 

25,000 

: 12,500 

i? 
E; 10,000 

ll5-m 
‘5,000 FEET AND ABO 

~OI~DIITI~NS’ I 

35,000 Ft And Above 

-Constant Altitude Tun 

-NASA Standard Day 
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NORMAL ACCELERATION ( G’S ) 

TURNING RADIUS GRAPH 
HIGH ALTITUDES 



ENROUTE 

The following equation 1s used m conJunctmn with the enroute tables 
The equation will yield actual speclflc range for given gross weight and 
speed con&tlons. Normal values and devlatlons are contaxxd ln the tables 

In substltutlng from the tables, &vlde all percentage values by 100. 

Fa=Fn(l-aWaiWn ) (1-bSaiSn ) 

:, a - % Devlatlon in speclflc range 

per X pounds change m gross 
weight 

-: b - % Deviation in specific range 

per Y units change m speed 

?‘~:‘a - Actual speclflc range 
* Fn - Normal speclhc range 

Wa - Actual gross weight 

Wn - Normal gross weight 

Sa - Actual speed 
S* - Normal speed 
X - Umt pounds m whch the 

devlatlon with gross weight 
1s expressed 

Y - Unit Mach number or knots m which 
the devlatlon with speed 1s expressed 

-k Refers to nautical miles per ( ) pounds of fuel as given m Table I 


